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Sect.  XIX.     Variola.     Small-Pox. 


WE  now  come  to  the  second  genus  of  the  Pyrexiae, 
the  Exanthemata,  diseases  consisting  of  fever, 
■upon  which  supervenes,  at  a  certain  period,  a  cutaneous 
eruption,  characterzied  by  specific  symptoms,  and  con- 
tinued during  a  certain  length  of  time;  they  have  also 
the  peculiar  property  of  occurring  once  only  during  the 
life  of  the  individual,  and  they  appear  to  be  always  pro- 
duced by  a  specific  contagion.  The  diseases  to  which 
the  above  character  strictly  apply,  are  Variola,  Vaccinia, 
Varicella,  Scarlatina,  and  Rubeola. 

The  disease  of  Variola,  or  small-pox,  which  a  century 
ago  was  scarcely  less  dreaded  than  the  Plague  itself, 
affords  a  memorable  example  of  the  triumph  of  the  me- 
dical art  over  what  appeared  to  be  an  inevitable  evil  at- 
tached to  human  existence.  By  the  introduction  of  ino- 
culation, the  disease  was  rendered  comparatively  safe  to 
the  individual,  and  by  the  substitution  of  the  vaccine 
for  the  variolous  poison,  this  benefit  has  been  extended 
to  the  community  at  large.  Some  time  must  be  allow- 
ed for  the  prejudices  of  mankind  to  subside,  but  we  have 
every  reason  to  hope  that  ultimately  this  destructive 
scourge  will  be  banished  from  all  civilized  countries. 
According  to  the  degree  of  violence  with  which  Variola 
exists,  it  constitutes  two  varieties,  which,  although  evi- 
dently belonging  to  the  same  disease,  and  convertible 
into  each  other,  differ  essentially  in  their  symptoms,  and 
require  different  modes  of  treatment;  from  the  peculiar 
appearances  of  tlie  eruption,  they  have  obtained  the 
names  of  distinct  and  confluent. 

The  first  invasion  of  small-pox  is  marked  l)y  symp- 
toms of  general  fever,  which  partakes  of  the  inflamma- 
tory type,  and  is  characterized  by  vomiting,  and  by  pain 
upon  pressing  the  region  of  the  stomach.  On  the  third 
or  fourth  day,  the  eruption  begins  to  appear  on  the  face, 
and  in  about  two  days  is  completed  over  the  body.  It 
appears  in  the  form  of  small  red  points,  which  after- 
wards  rise  into  pimples,  and  at  length,  by  the  fifth  or 
sixth  day,  are  converted  into  vesicles,  containing  a  light 
yellow   fluid.      These    vesicles  are    surrounded   by  an 
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inflamed  margin,  so  as  to  produce  a  considerable  red- 
ness over  the  whole  surface  of  the  body,  which  is  not 
actually  occupied  by  the  vesicles  themselves;  and  all 
the  soft  parts,  especially  the  face,  is  so  much  swelled, 
that  the  eyelids  are  often  completely  closed.  About  the 
eleventh  day,  the  fluid  in  the  pustules  becomes  opaque, 
and  of  a  yellower  colour,  and  being  now  fully  matured, 
the  vesicles  burst  and  shrivel  up,  and  the  inflammation 
gradually  subsides,  leaving  red  marks  upon  the  skin, 
which,  when  the  disease  has  become  violent,  are  suc- 
ceeded by  pits  or  depressions,  that  are  never  afterwards 
obliterated.  The  pustules  on  the  other  parts  of  the  body 
proceed  in  the  same  order  with  those  on  the  face,  but 
go  through  their  successive  stages  a  day  or  two  later, 
and  are  generally  attended  with  less  inflammation. 

In  the  distinct  and  less  violent  form  of  the  disease, 
the  fever  abates  when  the  eruption  is  completed,  and 
seldom  returns  in  any  considerable  degree  ;  but  in  the 
confluent  variety,  what  is  called  the  secondary  fever 
comes  on  at  the  period  of  maturation,  which  is  often 
equally  violent,  and  is  indeed  more  to  be  dreaded  than 
the  first,  or  the  eruptive  fever.  All  the  symptoms  are 
more  urgent  in  this  variety,  and  come  on  at  an  earlier 
period,  although  at  the  same  distance  of  time  from  each 
other  ;  the  pustules  are  more  numerous,  so  as  to  run  in- 
to each  other,  and  form  large  patches  of  continuous  sup- 
puration, while,  at  the  same  time,  they  are  less  elevated 
than  in  the  distinct  kind,  and  have  less  inflammation 
round  their  margin.  The  fever  is  also  of  a  different  na- 
ture, exhibiting  more  of  the  typhous  type,  and  the  system 
in  general  seems  to  be  more  oppressed  and  torpid,  and 
to  be  less  capable  of  reaction.  The  prognosis  of  the 
disease  depends  very  much  upon  the  natuie  of  the  va- 
riety to  wliich  it  inclines ;  for  while,  in  the  distinct 
Small  pox,  we  may  generally  hope  for  a  favourable 
issue,  the  confluent  is,  for  the  most  part,  altogether  be- 
yond the  reach  of  our  remedies.  What  circumstance  it 
is  which  produces  the  two  varieties  we  know  not  :  it 
depends,  in  a  great  degree,  upon  what  may  be  called 
the  prevailing  character  of  the  epidemic ;  in  some  the 
distinct,  and  in  others  the  confluent,  being  much  the 
most  frequent ;  but  we  are   not  able   to  connect  these 
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differences  in  ihe  nature  oF  the  epidemic  with  any  ex- 
ternal circumstances,  or  with  any  peculiar  states  of  the 
constitution.  We  have  sutTicier.t  evidence  that  it  does 
not  depend  upon  any  specific  dlffcreiicc  in  the  nature 
of  the  contagious  matter;  because  both  the  varieties  are 
capable  of  being  produced  from  the  same  source  of  in- 
fection. 

Srcall-pox  is  tlways  produced  by  its  own  specific  con- 
tagion ;  and  when  once  the  individual  has  gone  through 
the  disease,  in  however  slight  a  degree,  he  is  secured 
from  any  future  attack.  Upon  this  fact  is  founded  tlie 
practice  of  inoculation  ;  for  we  learn,  that  where  a  por- 
tion of  the  niatier  is  inserted  under  the  cuticle,  it  will 
communicate  a  much  milder  disease  than  one  that  is 
received  in  the  usual  way,  which  is  probably  by  the  lungs. 
\Vc  are,  however,  totally  unable  to  explain  the  cause  of 
Ibis  difTerence.  The  relation  which  the  fever  bears  to 
the  eruption,  or  the  degree  in  which  one  is  to  be  regard- 
ed as  the  cause  of  the  other,  is  a  point  that  has  given 
rise  to  much  speculation.  According  to  the  humoral 
pathology,  the  eruption  was  thought  to  afTord  a  remark- 
able example  of  the  critical  discharge  of  an  offending 
matter  fiom  the  system;  and,  proceeding  upon  this 
principle,  tlic  great  object  of  the  practitioner  was  sup- 
posed to  be,  to  promote  this  discharge  ;  a  system  which 
led  to  a  practice  precisely  the  reverse  of  the  true  one, 
and  which  must  no  doubt  have  proved  highly  destruc- 
tive. In  what  way  the  fever  operates,  or  what  is  the 
])roximatc  cause  of  the  disease,  we  know  not  ;  but  it 
appears  that  the  eruption  is  the  consequence  of  the  fe- 
ver, and  that,  whatever  diminishes  the  fever  diminishes 
the  eruption,  and  at  the  same  time  lessens  the  violence 
and  danger  of  the  disease.  Our  general  plan  of  treat- 
ment is  accordingly  founded  upon  this  principle,  to  di- 
minish the  febrile  action  of  the  earlier  stages  by  the  ge- 
neral application  of  the  antiphlogistic  plan,  especially 
by  purgatives  and  by  external  cold,  and  in  some  cases, 
where  the  intlammatory  tendency  is  considerable,  by 
blood-letting.  In  the  distinct  variety  this  may  be  re- 
garded as  comprehending  the  whole  of  the  treatment ; 
ibr  it  would  appear,  that  all  direct  attempts  to  act  upon 
the  eruption,  except  so  far  as  we  can  subdue  the  fever, 
aie  at  least  useless,  if  not  positively  injurious.  Tonics 
and  stimulants  are  seldom  indicated,  or  only  in  conse- 
(juence  of  some  unusual  occurrence  ;  and  when  the  dis- 
ease has  run  through  its  course,  the  powers  of  the  con- 
stitution soon  return  to  their  accustomed  standard. 

In  the  confluent  Small-pox  we  have  a  much  more  for- 
midable diseaao;to  combat,  and  one  which,  unfortunate- 
ly, but  too  ofjen  baflFles  all  our  endeavours.  From  its 
very  commencement  it  exhibits  symptoms  that  have  so 
much  of  the  typhous  appearance,  as  almost  to  deter  us 
from  the  use  of  any  active  anliphlogislic  treatment,  and 
even  purgatives  and  cool  air  appear  to  produce  a  dan- 
'^erous  shock  to  the  oppressed  and  languid  powers  of 
life.  Still,  however,  they  afford  the  only  rational  means 
of  relief;  but  they  must  be  pursued  with  caution,  and 
under  the  constant  inspection  of  some  person  who  is 
v/cll  qualified  to  judge  of  their  effects.  The  circum- 
tance  which  renders  the  practice,  in  this  variety  of  the 
-.omplaint,  so  critical,  is,  that  when,  from  any  cause, 
;he  eruption  suddenly  disappears — an  effect  which  some- 
times ensues  from  the  sudden  application  of  cold  to  the 
turl'ace,  or  from  the  operation  of  a  brisk  purgative,  the 
vital  powers  become  suddenly  oppressed  in  so  great  a 
degree,  as  to  threaten  the  immediate  extinction  of  life. 
'.Vhen   we  suspect  this  to  be  the  case,  we  are  to  apply 


external  warmth,  and  to  admiiiisler  moderate  doses  of 
stimulants ;  but  this  is  to  be  done  with  caution,  lest  in 
this  way  we  exasperate  the  violence  of  the  febrile 
action.  Sometimes,  without  any  obvious  cause,  this 
deficiency  of  action  ensues,  when  we  are  immediately 
to  have  recourse  to  the  same  means  with  those  men- 
tioned above.  When  the  symptoms  of  variola  assume 
the  decided  typhous  type,  and  especially  in  the  secon- 
dary fever,  it  has  been  generally  conceived  that  wine, 
bark,  and  other  stimulants  and  tonics,  are  the  appro- 
priate remedies.  We  doubt  how  far  this  can  be  de- 
pended upon  as  a  general  mode  of  treatment;  but  wc 
apprehend  that  we  are,  in  these  cases,  to  proceed  very 
much  upon  the  same  plan  which  has  been  already  re- 
commended in  the  latter  stages  of  other  malignant  fe- 
vers, of  prescribing  very  much  to  obviate  or  palliate 
particular  symptoms ;  bearing  in  mind,  that  we  have 
to  contend,  on  the  one  hand,  with  a  tendency  to  febrile 
excitement,  and,  on  the  other,  with  the  state  of  ex- 
haustion, which  generally  succeeds  the  former,  when 
it  has  been  violent  and  long  protracted.  There  is  often, 
in  confluent  Small-pox,  a  state  of  restlessnes,  or  extreme 
agitation,  which  is  found  to  be  alleviated  by  opium  ; 
and  although  wc  do  not  expect  any  benefit  to  be  de- 
rived from  sudorifics,  we  conceive  that  gentle  diapho- 
retics are  often  productive  of  great  relief  to  the  sensa- 
tions, and,  by  removing  a  source  of  irritation,  conspire 
with  opiates  in  procuring  sleep.  One  of  the  most  dis- 
tressing effects  of  confluent  Small-pox,  is  the  injury 
which  it  leaves  to  the  constitution  generally,  or  to  par- 
ticular organs,  of  which  the  eyes  are  the  most  apt  to 
suffer,  so  as  not  unfrequently  to  produce  the  complete 
loss  of  sight. 

Sect.  XX.     Vaccinia.     Coiu-Pox. 

The  singular  affection  of  Vaccinia  has  become  an  ob- 
ject of  great  attention,  in  consequence  of  the  remark- 
able property  which  it  possesses,  of  protecting  the  con- 
stitution from  the  attacks  of  Variola  ;  and  as  it  is,  un- 
der all  its  forms,  a  comparatively  mild  disease,  and  like- 
wise possesses  the  peculiar  advantage  of  being  commu- 
nicated only  by  absolute  contact,  it  forms  the  means  of 
securing  the  individual,  without  spreadmg  any  danger- 
ous infection  through  the  community  at  large. 

The  characteristics  of  Vaccinia  are  to  produce  a  ve- 
sicle of  a  circular  form,  with  a  depression  in  the  centre, 
which  makes  its  appearance  in  three  or  four  days  after 
th&  insertion  of  the  matter  under  the  cuticle.  On  the 
eighth  day  it  becomes  filled  with  a  transparent  watery 
lymph ;  which,  about  the  tenth  or  eleventh,  is  convert- 
ed into  a  dark  coloured  scab,  and  falls  off,  leaving  a 
permanent  mark  on  the  part.  Although  the  constitu- 
tion receives  so  important  a  change  by  the  disease,  yet 
the  general  febrile  affection  is  almost  too  slight  to  be 
observable ;  and,  except  in  some  extraordinary  cases, 
the  only  medical  treatment  which  it  requires  is  the  ex- 
hibition of  a  purgative  at  its  termination.  It  was  not 
to  be  expected,  that  so  great  an  innovation  in  practice 
should  be  generally  received  without  opposition  ;  but, 
whatever  may  have  been  the  motives  of  the  parties 
concerned,  the  results  of  all  the  controversies  that  have 
been  carried  on  have  been  very  fortunate  ;  for  we  have, 
by  their  means,  had  an  opportunity  of  viewing  the  sub- 
ject under  every  possible  form,  so  as  to  arrive  at  a  de- 
gree of  well-grounded  confidence,  which  could  not 
otherwise  have  been  obtained.      It    is    admitted,   that 
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there  are  cases  where  Small-pox  has  succeeded  to  Cow- 
pox  ;  but  they  are  of  very  rare  occurrence;  perhaps 
not  more  so  than  a  second  attack  of  Smallpox,  of  which 
a  few  unequivocal  cases  are  upon  record  :  and  it  has, 
moreover,  appeared,  that  the  Small-pox  which  follows 
Cow-pox,  has  had  its  virulence  so  mitigated,  as  to  be 
nearly  without  danger.  We  may  farther  add,  that  the 
accounts  which  were,  at  one  period,  so  industriously 
propagated,  of  loathsome  eruptions  succeeding  to  Cow- 
pox,  are  now  considered  to  be  altogether  without  foun- 
dation. 

Varicella,  or  Chicken-pox,  is  a  complaint  which  ex- 
hibits the  characters  of  a  true  Exanthema,  but  is  so  mild 
in  its  symptoms  as  scarcely  ever  to  become  the  subject 
of  medical  treatment ;  and  is  only  worthy  of  our  notice, 
as  being  sometimes  confounded  with  slight  cases  of 
SmalUpox,  and  thus  given  rise  to  the  idea  of  a  second 
attack  of  Variola,  or  of  its  occurrence  after  Vaccinia, 
Varicella  may,  however,  be  distinguished  from  Small- 
pox by  the  period  of  its  successive  stages,  which  are  al- 
together much  shorter,  not  exceeding,  in  the  whole, 
five  or  sis  days,  and  in  the  nature  of  the  fluid  contained 
in  the  vesicles,  which  is  watery  and  nearly  transparent, 
never  assuming  the  purulent  appearance. 

Sect.  XXI.     Scarlatina.     Scarlet  Fever. 

Considerable  difference  of  opinion  has  arisen  on  the 
subject  of  this  disease,  whether  all  the  forms  of  it  be- 
long to  one  affection,  of  which  they  are  merely  varie- 
ties ;  whether  the  fever  be  symptomatic  of  the  inflam- 
mation of  the  throat,  or  whether  it  more  properly 
belongs  to  the  Exanthemata,  where  the  fever  and  the 
eruption  are  both  essential  parts  of  the  disease.  This 
latter  we  believe  to  be  the  correct  view  of  the  subject; 
and  we  farther  conceive,  that  all  the  various  forms 
which  Scarlet  fever  assumes  are  simply  varieties,  like 
those  which  we  noticed  in  Small-pox,  principally  de- 
pending upon  its  degree  of  virulence. 

The  disease  consists  of  a  fever,  which  usually  inclines 
to  the  inflammatory  type.  About  the  fourth  day  the 
face  becomes  swelled,  and  large  patches  of  a  red  efflo- 
rescence appear,  which  gradually  spread  over  a  consi- 
derable portion  of  the  surface.  These,  in  two  or  three 
days,  terminate  in  an  exfoliation  of  small  branny  scales; 
a  degree  of  anasarca  frequently  supervenes,  on  the  de- 
cline of  the  other  symptoms.  This  may  be  considered 
as  the  simple  form  of  the  complaint,  when  it  exists  in 
a  mild  degree  ;  but,  in  its  more  violent  slate,  all  the 
symptoms  are  aggravated.  The  fever,  from  the  com- 
mencement, has  more  of  the  typhoid  type  ;  the  redness 
is  more  considerable  ;  and,  at  the  same  time,  the  deglu- 
tition and  the  respiration  are  affected,  and  an  inflam- 
mation is  observed  in  the  internal  fauces.  These  parts, 
when  first  affected,  exhibit  a  deep  red  colour;  they 
are  quickly  covered  with  a  brownish  fur;  and  vesicles 
appear,  which  assume  a  purulent  aspect,  and  finally  de- 
generate into  gangrenous  sloughs  Great  general  de- 
bility then  comes  on  ;  and  the  patient  is  carried  off  in 
a  few  days,  with  all  the  symptoms  of  complete  exhaus- 
tion, and  an  apparent  tendency  in  the  constituents  of  the 
body  to  fall  into  a  state  of  decomposition. 

The  disease,  when  most  acute,  comes  to  its  acme  in 
five  or  six  days,  and  requires  an  equal  period  to  pass 
through  the  remaining  stages.  When  it  terminates 
fatally,  the  event  usually  occurs  from  the  sixth  to  the 
tenth   day;  but  it  not  unfrequenily  happens  that  the 


patient  survives  long  after  this  period,  and  is  6nally  de- 
stroyed, as  it  appears,  from  the  effects  of  mere  weak- 
ness. It  might  appear  highly  improbable  that  so  severe 
an  affection  as  that  of  the  throat  should  be  only,  as  it 
were,  an  incidental  part  of  the  disease  ;  yet  this  seems 
to  be  the  case  ;  for,  in  the  same  epidemic,  we  have  some 
persons  in  whom  the  throat  is  severely  affected,  and 
others  where  it  is  not  so,  although,  as  was  observed 
with  respect  to  the  two  varieties  of  Small-pox,  every 
epidemic  has  its  characteristic  form,  or  prevailing  ten- 
dency, in  which  one  variety  is  met  with  more  frequently 
than  the  other. 

We  are  quite  unacquainted  wiih  the  nature  of  the 
connexion  which  the  diff'erent  parts  of  the  complaint 
bear  to  each  other,  but  we  have  learned  the  important 
fact,  that  they  all  have  an  exact  relation  to  the  nature 
or  degree  of  the  fever;  and  hence  we  deduce  the  prac- 
tical consequence,  that  whatever  means  tend  to  subdue 
the  fever  will  mitigate  all  the  subsequent  symptoms. 
There  is  no  complaint  in  which  the  cold  aff'usion  proves 
so  valuable  a  remedy  as  in  Scarlatina,  The  tempera- 
ture of  the  body  seems  to  be  more  increased  in  this 
complaint  than  in  any  other  febrile  affection  ;  and  we 
find  that  this  method  of  applying  cold  not  only  effec- 
tually reduces  the  heat,  but  materially  diminishes  the 
virulence  of  the  disease,  so  as,  in  a  great  measure,  to 
ward  off  the  danger  which  arises  from  its  putrid  ten- 
dency. If,  however,  these  remedies  fail  in  their  de- 
sired effect,  or  if  we  have  not  had  an  opportunity  of 
seeing  the  patient  in  the  early  period  of  the  disease,  we 
have  unfortunately  to  struggle  with  a  succession  of 
symptoms,  which  it  is  commonly  beyond  our  power  to 
remove.  Bark  and  wine  were,  at  one  time,  regarded  as 
essential  to  the  cure ;  but,  we  apprehend,  rather  from 
theoretical  opinions,  than  from  any  experience  of  their 
goodeflPects.  Emetics  have  been  strongly  recommend- 
ed, as  well  as  acids  and  acrid  stimulants,  together  with 
topical  remedies,  such  as  have  been  supposed  were 
adapted  to  subdue  the  tendency  to  putrefaction,  or  to 
counteract  the  effect  of  the  putrid  matter  that  was  dis- 
charged from  the  ulcers.  Some  benefit  appears  to  have 
been  gained  by  the  use  of  stimulating  gargles;  but,  in 
general,  we  shall  find  the  severe  form  of  the  scarlatina, 
when  it  arrives  at  its  later  stages,  to  be  one  of  the  m.ost 
uniractable  and  formidable  of  all  complaints.  Stimu- 
lants and  excitants  may  be  given,  as  affording  the  only 
prospect  of  relief;  and  all  circumstances  are  to  be  care- 
fully obviated,  that  may,  in  any  way,  exhaust  the  languid 
powers  of  the  patient,  or  praduce  a  degree  of  morbid 
excitement.  As  the  disease  is  extremely  contagious, 
the  same  means  of  prevention  are  to  be  resorted  to,  as 
we  recommended  above  in  other  analogous  cases ;  and  we 
have  reason  to  think  that  the  acid  fumigations  possess 
the  same  power  of  extinguishing  or  decomposing  the 
contagion  of  Scarlatina  as  of  typhus.  Some  difference 
of  opinion  has  arisen  respecting  the  question,  whether 
Scarlatina  can  occur  twice  in  the  same  person  ?  We 
believe  that  it  cannot  do  so  in  any  considerable  degree; 
yet  it  would  appear,  that  the  same  individual  is  subject 
to  repeated  attacks  of  a  slight  local  affection  of  the 
throat,  and  even  to  a  decjree  of  fever,  provided  he  is 
much  about  the  person  of  the  sick,  or  immediately  ex- 
posed to  the  sources  of  infection. 

Sect.  XXII.     Rubeola.     Meadei. 

The  onlv  remaining  affection  of  the  proper  exantbe- 
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matous  kind  is  liie  Measles,  a  disease  which  is  charac- 
terized by  a  fever  of  the  inflammatory  type,  together 
with  all  the  symptoms  of  a  violent  catarrli,  and  parti- 
cularly by  a  copious  discharge  of  watery  humour  from 
the  eyes  and  nose.  About  the  fourth  day  an  eruption 
of  small  red  points  makes  its  appearance  all  over  the 
surface  of  the  body,  whicli,  after  continuing  three  or 
four  days,  disappears  without  proceeding  to  suppura- 
tion, and  is  succecfled  by  the  desquamation  of  tlie  cuti- 
cle, in  the  form  of  small  branny  scales  ;  the  fever  and 
catarrhal  affection  disappear  about  the  same  period.  A 
very  remarkable  circumstance  in  the  history  of  medi- 
cine is,  that  Scarlatina  and  Rubeola  were  not  properly 
disunguished  from  each  other  until  about  the  com- 
mencement of  the  last  century,  a  circumstance  which 
has  led  some  writers  to  suppose  that  Scarlatina  is  en- 
tirely a  disease  ol  modern  times,  and  that  it  did  not  exist 
until  just  previous  to  that  period,  in  which  it  w»s  first 
notic^.d  as  a  distinct  aR'ection  from  Rubeola;  but,  upon 
the  whole,  wc  do  not  sec  sufficient  evidence  for  this 
opinion.  The  diagnosis  between  the  two  complaints,  in 
mild  cases,  is  perhaps  not  always  very  easy,  nor  is  it 
very  important  ;  but  whenever  they  are  either  of  them 
severe,  no  difficulty  occurs  in  the  discrimination,  and  it 
then  becomes  a  very  important  practical  point,  as  they 
are  of  an  opposite  tendency,  and  require  very  different 
modes  of  treatment. 

The  measles,  in  every  part  of  their  course,  exhibit 
an  inflammatory  aspect,  and  indicate  the  antiphlogistic 
regimen.  Unless  the  constitution  be  predisposed  to 
pulmonary  affections,  the  disease  be  unusually  severe, 
occur  in  very  early  infancy,  or  under  some  peculiarly 
disadvantageous  circumstances,  Rubeola  is  not  a  very 
dangerous  complaint,  but  it  is  one  in  which  it  is  neces- 
sary to  act,  in  the  earlier  stages,  with  promptness  and 
vigour,  as,  if  this  opportunity  be  suffered  to  pass  by,  our 
remedies  will  be  far  less  efficacious,  or  perhaps  altoge- 
ther inapplicable.  The  degree  to  which  we  are  to  carry 
the  antiphlogistic  system  must  be  determined  by  the 
circumstances  of  the  individual  case,  by  the  character 
of  the  prevailing  epidemic,  the  season  of  the  year,  and 
other  collateral  circumstances.  Bleeding,  either  gene- 
ral or  local,  will  be  often  necessary  ;  purgatives  are 
always  proper,  and  we  are  carefully  to  maintain  a  regu- 
lated temperature,  avoiding  the  extremes  of  heat,  but 
shunning  the  direct  application  of  cold.  Any  circum- 
stance which  may  cause  the  sudden  disa])pearance  of 
the  eruption  is  always  to  be  guarded  against,  as  Indi- 
cating a  dangerous  state  of  inaction  in  the  sanguiferous 
system  ;  and",  should  it  occur,  it  must  be  removed  by 
the  means  that  were  pointed  out  with  respect  to  Small 
pox.  The  couijh  is  sometimes  so  troublesome  a  symp- 
tom as  to  require  particular  attention  ;  but,  for  the  most 
part,  whatever  relieves  the  febrile  state  will  relieve  the 
affections  of  the  chest.  Attempts  have  been  made  to 
produce  the  disease  by  inoculation,  but  it  does  not  ap- 
pear tliat  any  great  benefit  is  obtained,  or  that  the  dis- 
ease, when  communicated  in  this  way,  is  mitigated  in 
the  same  manner  as  it  is  in  Small-pox. 

Sect.  XXIII.     Erysifielas. 

There  arc  two  other  diseases,  that  are  usually  placed 
by  systematic  writers  among  the  exanthemata,  although 
it  would  appe^i^-Avilhout  any  sufficient  claim  to  this 
situation.  Urticaria  or  Nettle-rash,  and  Pemphigus. 
They   both  consist  of  peculiar  eruptions,  the  formerj 


as  its  name  indicates,  very  much  resembling  the  sting 
of  a  nettle,  the  latter  consisting  of  large  irregular  vesi- 
cles. A  degree  of  fever  attends  them,  but  it  is  uncer- 
tain what  relation  the  topical  bears  to  the  general 
affection;  and  as  they  are  diseases  not  very  well  cha- 
racterized, and  often  so  slight  as  not  to  become  subjects 
of  medical  treatment,  wc  have  not  much  accurate  infor- 
mation respecting  them.  Urticaria  is  generally  con- 
ceived to  depend  upon  a  peculiar  state  of  the  stomach 
and  bowels;  and  Pemphigus  appears  to  be  symptoma- 
tic of,  or  consequent  to,  a  general  morbid  condition  of 
the  system-  Their  treatment  chiefly  consists  in  remov- 
ing any  obvious  sources  of  irritation,  and  in  restoring 
the  healthy  state  of  the  digestive  organs. 

We  have  placed  Erysipelas  as  an  appendage  to  the 
genus  Exanthema,  because,  although  wanting  some  of 
its  characteristic  circumstances,  it  seems  to  be  more 
allied  to  it  than  to  any  other  class  of  diseases.  It  con- 
sists of  a  fev.  r,  which  is  succeeded,  at  a  certain  period, 
by  a  cutaneous  alfection;  the  fever  is  of  the  infldmma- 
tory  type,  is  attended  with  a  degree  of  drowsiness,  or 
even  someiiiiics  with  coma  and  delirium;  the  head  and 
face  are  hot  and  swelled,  and  a  considerable  part  of  the 
surface  is  attacked  with  an  inflammation,  which  fre- 
quently produces  large  vesications  that  become  filled 
with  a  serous  fluid;  it  usually  appears  on  the  face  or 
on  the  extremities.  This  disease  differs  materially  from 
the  other  Exanthemata,  in  occurring  more  than  once  to 
the  same  individual ;  indeed,  when  a  person  has  beca 
affected  by  it  he  is  ever  afterwards  peculiarly  liable  to 
its  attacks.  Its  exciting  cause  is  obscure;  it  attaches 
itself  to  particular  constitutions,  which,  however,  it  is 
not  easy  to  characterize,  and  seems  to  have  some  con- 
nexion with  peculiar  states  of  the  atmosphere,  as  it  is 
epidemic  in  certain  situations,  as  in  hospitals,  or  other 
places  where  numbers  of  sick  are  crowded  together, 
and  especially  patients  suffering  from  wounds  or  surgi- 
cal operations.  It  is  doubtful  whether  it  be  ever  pro- 
perly contagious;  but,  upon  the  whole,  the  evidence  ap- 
pears to  be  in  favour  of  its  not  being  so.  It  has  been 
thought  that,  when  the  disease  prevails  epidemically,  as 
in  hospitals,  its  syn-iptoms  differ  from  those  of  the  cases 
that  occur  sporadically,  and  tliat  in  the  former  instances 
it  assumes  altogether  a  different  type,  possessing  more 
of  the  malignant  or  typhous  character;  we  are  inclined, 
however,  to  doubt  this  conclusion,  and  are  more  dispos- 
ed to  attribute  it  to  the  greater  violence  of  the  com- 
plaint under  these  circumstances,  in  consequence  of 
which  its  primary  symptoms  are  more  highly  inflamma- 
tory, and  are  therefore  succeeded  by  a  state  of  greater 
exhaustion. 

Considerable  difference  of  opinion  has  arisen  re- 
specting the  treatment  of  Erysipelas,  and  especially  re- 
specting the  question,  whether  the  antiphlogistic  plan  is 
to  be  employed,  and  whether  external  cold  is  admissible; 
or  whether  there  is  the  same  danger  to  be  apprehend- 
ed from  repelling  the  inflammation  as  in  some  of  the 
proper  Exanthemata  ?  Perhaps  no  general  answer  can 
be  given  to  this  question,  which  will  apply  to  all  cases; 
in  the  first  stage  of  the  disease,  the  antiphlogistic  treat- 
ment, both  general  and  local  is  the  one  which  usually 
ought  to  be  pursued,  but  afterwards  a  medium  course 
seems  to  be  the  best;  external  warmth  aggravates  the 
fever,  while  the  feelings  of  the  patient,  and  the  weak- 
ness which  supervenes,  are  adverse  to  tl:c  employment 
of  depletion,  or  of  any  considerable  degree  of  external 
cold.    General  bleeding  is  often  necessary  at  the  com- 
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niencement ;  and  purgalives,  in  this,  as  in  all  febrile  af- 
fections, form  a  very  valuable  remedy.  Altliough  it 
may  appear  to  be  indicated  by  the  symptoms,  yet  topical 
bleeding  is  generally  condemned,  in  consequence  of  the 
difficulty  which  sometimes  exists  in  healing  the  wounds 
made  by  the  leeches  or  the  scarificator.  Diaphoretics 
are  commonly  prescribed;  but  if  they  are  administered 
so  as  to  become  sudorific,  they  aggravate  the  irritation 
of  the  surface.  Small  doses  of  opiates  are  often  rendered 
necessary  by  the  restlessness  and  agitation  which  attends 
the  disease  ;  and  it  is  for  the  same  cause  peculiarly  im- 
portant to  avoid  all  sources  of  irritation,  or  to  remove 
them  whenever  they  are  present.  When  the  disease 
terminates  fatally,  it  appears  to  be  from  the  inflammato- 
ry aft'i:ction  being  communicated  or  transferred  to  the 
membranes  of  the  brain  ;  it  is  therefore  of  great  conse- 
quence to  prevent  all  those  circumstances  which  might 
tend  to  lay  the  foundation  for  such  a  crisis,  and  to  obvi- 
ate the  first  appearance  of  any  symptoms  which  indicate 
the  impending  danger. 

Sect.  XXIV.     Htemorrhagia.     Discharges  cf  Blood. 

We  now  come  to  the  third  order  of  the  Parhsmasiae, 
the  Hasmorrhagies,  those  diseases  that  are  character- 
ized by  a  discharge  of  blood,  which  is  not  the  conse- 
quffnce  of  e.v.ternal  violence  or  an  obvious  breach  of  the 
surface.  As  we  have  already  remarked,  there  is  con- 
siderable obscurity  respecting  the  proximate  cause  of 
haemorrhage  ;  but  it  may  be  stated  to  consist  essentially 
in  an  irregular  distribution  of  the  blood,  or  a  disposition 
of  it  to  accumulate  in  certain  parts  of  the  sanguiferous 
system.  It  has  been  usual  to  divide  haemorrhagies  into 
active  and  passive,  as  supposed  to  depend  upon  the  re- 
lative degree  of  action  in  the  vessels;  and  there  seems 
to  be  a  real  foundation  for  this  distinction,  whatever  may 
be  our  opinion  concerning  tlie  immediate  cause  which 
gives  rise  to  the  two  states.  We  do  not  presume  to 
clear  up  this  difficulty,  but  we  conceive  that  there  is 
suflicient  ground  for  the  opinion,  that  the  former  ori- 
ginates more  particularly  in  some  derangement  of  the 
arterial,  and  the  latter  in  the  venous  part  of  the  circu- 
lation. Upon  this  principle  we  have  arranged  hsemor- 
rhagies  under  the  two  genera  of  arterio^ae  and  \enos3e, 
an  arrangement  which  we  think  may  be  usrfully  adhered 
to,  both  for  the  purpose  of  elucidating  our  theory  and 
directing  our  practice  ;  although  at  the  same  time  it  is 
admitted,  that  there  are  certain  affections  which  it  may 
be  difficult  to  refer  to  their  proper  class,  or  that,  under 
different  circumstances,  a  discharge  of  blood  may  occur 
from  the  same  part,  which  is  at  one  time  artciial,  and 
at  another  venous.  To  the  first  genus  we  may  refer 
Epistaxis,  Haemoptysis,  and  Menorrhagia,  or  the  dis- 
charges of  blood  from  the  nose,  the  huigs,  and  the 
tilerus;  to  the  latter  genus,  the  discharges  of  blood 
from  the  stomach,  the  intestines,  the  haeniorrhoidal  ves- 
sels, and  the  bladder,  and  that  peculiar  affection  of  the 
skin  termed  Petechiae.  We  have  added,  as  appendages 
to  the  venous  haemorrhagies,  the  discharges  of  blood 
from  the  liver  and  the  mouth,  although  it  is  probable 
that  they  are,  in  almost  all  cases,  symptomatic  all'ections. 

Arterial  Hcemorrhagies.    F./iistaxis,  Bleeding  of  the  Kose. 

Epistaxis,  when  idiopathic,  appears  to  be  always  an 
arterial  haemorrhage  j  and  alihoiigh,  in  consequence  of 


its  local  nature,  and  the  srnall  size  of  the  vessels  con- 
cerned, compared  to  the  whole  extent  of  the  sanguife- 
rous system,  it  is  seldom  attended  with  fever,  yet  it 
seems  always  to  be  connected  with  an  inflammatory 
tendency  in  the  constitution,  and  is  often  followed  by  fe- 
brile affections,  that  ultimately  prove  of  serious  conse- 
quence. We  must,  however,  observe,  that  blood  is 
sometimes  discharged  from  the  nose,  whirh  appears  to 
be  of  venous  origin,  but  in  this  case  it  is  always  sympto- 
matic, and  consequent  either  upon  great  debility,  or 
upon  a  tendency  to  decomposition  of  the  solids,  which, 
as  we  have  had  occasion  to  notice,  exists  towards  the 
termination  of  various  malignant  fcrers.  Epistaxis  is 
seldom  so  urgent  an  affection  as  to  become  the  subject 
of  medical  treatment;  it  is  generally  sufficient  to  avoid 
the  exciting  causes,  especially  all  those  circumstances 
that  produce  an  undue  force  or  velocity  in  the  circula- 
tion, as  external  heat,  violent  exercise,  or  intemperance 
in  diet.  T!ie  discharge  may  generally  be  restrained 
without  difficulty  by  the  application  of  external  cold  to 
the  part,  but  if  it  recur  frequently,  and  the  state  of  the 
body  appears  to  require  it,  we  must  have  recourse  to 
bleeding,  and  the  other  parts  of  the  antiplilogistic  regi- 
men. It  has  been  stated  that  Epistaxis  is  what  has  been 
termed  vicarious,  that  is,  the  consequence  of  the  ceasing 
of  some  other  habitual  discharge  ;  perhaps  this  idea  is 
not  altogether  without  foundation,  although  we  appre- 
hend that  it  has  been  carried  to  a  very  extravagant 
length,  in  consequence  of  a  false  theory  which  prevaded 
on  the  subject  ;  it  may,  however,  be  necessary  to  bear  in 
mind  the  possibility  of  this  occurrence,  and  to  regulate 
our  treatment  accordingly. 

Sect.  XXV.   Hxmojitysis.     Sftitting  of  blood. 

All  the  remarks  that  we  have  made  res))ecling  Epis- 
taxis will  apply  to  Hseinoptysis,  making  allowance  only 
for  the  greater  size  of  the  organ,  and  the  function  which 
it  exercises  giving  a  much  greater  degree  of  importance 
to  any  of  its  affections,  and  necessarily  producing  a  much 
greater  disturbance  in  the  animal  economy.  The  dis- 
charge of  blood  from  the  lungs  seldom  occurs,  except 
in  persons  of  the  sanguine  temperament,  and  in  them 
is  commonly  the  immediate  consequence  of  some  cir- 
cnmstance  which  excites  the  part  to  undue  action,  and 
produces  an  unusual  detertnination  of  blood  to  it.  The 
disease  does  not  appear  to  be  essentially  connected  with 
fever,  and  it  often  exists  independently  of  the  febrile 
state  ;  but  when  it  is  severe,  and  frequently  recurs,  the 
symptoms  of  fever  are  generally  excited,  and  these,  in 
their  turn,  appear  to  aggravate  the  complaint.  If  llie 
patient  be  not  predisposed  to  pthisis  by  hereditary  con- 
stitution, there  is  nothing  in  the  nature  of  the  disease 
wiiich  should  necessarily  render  it  of  a  fatal  tendency; 
but  it  so  frequently  happens  that  it  is  connected  wiiii  a 
phthisical  disposition,  as  always  to  become  the  subject 
of  great  alarm. 

its  cure  consists,  perhaps,  more  in  carefully  abstain- 
ing from  all  the  exciting  causes  than  in  any  very  active 
practice.  The  quantity  of  blood  that  is  lost  by  the  dis- 
charge itself  commonly  renders  bleeding  unnecessary, 
and  even  purgatives,  which  we  have  so  generally  re- 
commended in  other  affections  of  a  febrile  tendency,  are 
sometimes  scarcely  admissible,  in  consequence  of  the 
irritation  which  is  excited  by  their  operation.  Perfect 
rest)  both  of  body  and  mind,  abstinence,  and  an  equable 
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temperature,  ure  perhaps  the  best  remedies  for  Hxmop- 
tysis;  acids,  especially  the  sulplniric,  and  various  neu- 
tral salts,  have  been  recommended,  but  we  apprehend 
that  the  recommendation  has  originated  from  a  false 
theory  ;  and  we  doubt  the  efficacy  of  the  practice.  In 
certain  cases  of  Haemoptysis,  where  the  circulation  is 
at  the  same  time,  weak  and  quick,  digitalis  has  been 
prescribed,  and  apparently  with  success  :  it  must,  how- 
ever, be  given  in  small  doses,  and  its  effects  assiduous- 
ly watched,  as  an  overdose  would  produce  a  state  of 
torpor,  which  might  prove  dangerous,  both  from  its  di- 
rect and  itsindirectefTects.  If  the  disease  be  attended  with 
cough,  we  must  employ  lliose  palliatives  by  which  this 
affection  is  usually  relieved,  and  if  there  be  pain  in  the 
chest,  blisters,  or  perhaps  the  topical  detraction  of  blood 
will  be  necessary.  In  this  complaint  we  are  almost  re- 
stricted from  one  of  the  most  powerful  means  of  restrain- 
ing hemorrhage,  the  application  of  external  cold,  in 
consequence  of  the  apprehension  that  such  a  practice 
might  produce  Catarrh,  or  inflammation  of  the  chest, 
which,  under  these  circumstances,  must  be  regarded  as 
a  very  unfavorable  circumstance. 

Sect.  XXVI.     Menorrhagia. 

Whatever  may  be  our  opinion  respecting  the  nature 
uf  the  menstrual  discharge,  or  the  use  which  it  serves 
in  the  animal  economy,  we  can  have  little  doubt,  that 
when  it  exists  in  excessive  quantity,  it  is  generally  of 
that  kind  which  we  have  termed  arterial.  It  is  general- 
ly attended  with  pain  in  the  bsck  and  loins,  and,  when  it 
has  continued  for  any  length  of  time,  produces  a  febrile 
condition  of  the  system,  as  manifested  by  the  state  of  the 
pulse,  and  the  other  functions  immediately  connected 
with  the  circulation.  The  principal  danger  of  Menor- 
rhagia depends  upon  the  immediate  loss  of  blood,  which 
is  often  so  considerable  as  to  reduce  the  vital  actions  to  a 
very  alarming  slate  of  debility  ;  but  it  may  be  observed 
that,  unless  it  arises  from  some  structural  disease  of  the 
organ,  or  is  connected  with  pregnancy  or  parturition, 
when  it  becomes  a  symptomatic  affection,  it  may  usually 
be  restrained  by  the  proper  application  of  remedies. — 
These  are  both  general  and  local ;  the  latter  are  employ- 
ed to  remove  the  urgent  symptoms,  and  the  former  to 
prevent  their  recurrence. 

In  stopping  hemorrhage,  the  immediate  object  which 
we  have  in  view  is,  to  produce  a  coagulum  at  the  mouths 
of  the  bleeding  vessels,  which,  in  this  case,  is  principal- 
ly to  be  accomplished  by  the  topical  application  of  cold. 
This,  partly  by  its  mechanical  astringent  operation,  and 
partly  by  its  sedative  action  on  the  vital  powers,  seems 
to  diminish  the  flow  of  blood  along  the  capillary  arteries, 
and  thus  admits  of  the  coagulation  of  the  fluid  which  lies 
near  their  termination.  Perfect  rest,  abstinence,  and 
the  meaiiS  which  were  recommended  in  the  other  exter- 
nal haemorrhages,  arc  to  be  pursued  in  this  complaint ; 
and,  in  the  same  manner,  we  may  employ  the  lancet,  or 
may  administer  digitalis,  where  they  seem  to  be  indica- 
ted. There  is  often  a  degree  of  restlessness  in  this 
complaint  which  renders  opiurn  necesssary.  We  gene- 
rally iind  that  acids  and  neutral  salts  are  prescribed,  upon 
the  principle  of  their  being  refrigerant ;  but  this  effect 
we  are  disposed  to  regard  as  altogether  hypothetical. — 
The  former,  at  least  the  citric  acid,  may  be  useful  in 
quenching  thirst ;  but  the  latter  we  conceive  to  be  al- 
ways injurious.  Astringents  and  tonics  of  various  kinds 
liave  been  administered  in  Menorrhagia,  with  a  view  of 


securing  the  system  against  its  recurrence.  We  are  of 
opinion,  that  it  is  impossible  to  produce  any  astringent 
effect  upon  an  individual  organ  through  the  medium  of 
the  stomach;  and  with  respect  to  tonics,  we  may  observe 
that  their  operation  is  of  a  critical  nature.  Perhaps, 
when  the  system  has  been  much  exhausted  by  the  vio- 
lence of  the  complaint,  or  where  copious  bleeding  has 
been  thought  necessary  to  repress  it,  such  remedies  may 
be  indicated  ;  but  we  must  bear  in  mind,  that  their  ef- 
fect is  ultimately  to  produce  that  state  of  the  system 
which  will  tend  to  lay  the  foundation  for  the  return  of 
the  complaint.  In  most  cases,  a  suitable  attention  to 
diet,  and  to  those  circuinstances  which  are  calculated  to 
establish  the  healthy  action  of  the  digestive  organs,  will 
be  found  sufficient  to  recruit  the  system,  and  is  the  safer 
plan  of  proceeding.  We  think  it  may  be  questioned, 
how  far  there  is  ever  an  idiopathic  Menorrhagia, 
which  proceeds  from  absolute  weakness  of  the  part,  al- 
though such  a  state  is  generally  described  by  systematic 
writers;  for  it  must  be  observed,  that  even  where  there 
is  a  general  languor  of  the  circulation,  still  a  relative 
state  of  activity  may  prevail  in  the  uterine  system.  If, 
however,  such  a  state  really  exist,  the  stimulating  plan 
would  be  improper,  or,  at  least,  of  doubtful  effect,  not- 
withstanding it  might  appear  to  be  indicated  by  the  state 
of  the  constitution.  We  must  abstain  from  depletion,  or 
employ  it  with  great  caution,  and  are  to  trust  to  topical 
remedies,  with  the  assiduous  employment  of  those  means 
which  may  confirm  the  general  health  without  increasing 
the  activity  of  the  circulation. 

Sect.  XXVII.  Venous  hemorrhagies.  Hemorrhois^Pilea, 

Although,  considered  either  in  a  practical  or  a  theo- 
retical point  of  view,  there  seems  no  reason  to  doubt  of 
the  actual  existence  of  venous,  as  distinct  from  that  of 
arterial  hsemorrhagics ;  yet  they  appear,  in  most  cases, 
to  be  rather  symptomatic  than  idiopathic  ;iffi-ctions,  be- 
ing either  consequential  upon  some  other  disease,  or 
indicating  a  structural  derangement  in  the  organ  from 
which  they  proceed.  This  remark  will,  we  apprehend, 
apply  to  the  discharges  of  (blood  from  the  stomach,  the 
intestines,  the  liver,  and  the  bladder,  which  are,  for  the 
most  part,  either  the  effect  of  previous  inflammation  of 
these  parts,  or  of  actual  disease  in  them,  by  which  their 
mechanical  texture  is  obviously  deranged.  The  only 
means  of  relief,  therefore,  is  to  remove  the  morbid  con- 
dition on  which  the  discharge  depends,  when  this  can 
be  accomplished  ;  an  object,  however,  which  it  is  too 
frequently  beyond  our  power  to  effect.  Various  pallia- 
tive remedies  have  been  employed  in  these  cases,  but 
we  conceive  without  much  prospect  of  relief;  deple- 
tion is  not  indicated  by  the  state  of  the  system  at  large, 
nor  do  we  apprehend  that  any  benefit  can  be  expo-cted 
from  the  usual  routine  of  astringents  and  tonics.  Mild 
purgatives  are  useful,  both  from  their  local  and  their 
general  effect,  and  opium  may  be  given  to  allay  irrita- 
tion and  to  ease  pain ;  but  beyond  these  we  have  little 
to  trust  to,  except  the  assiduous  application  of  all  those 
means  which  strengthen  the  digestive  organs,  and 
through  their  means  tend  to  establish  the  general 
health. 

There  is,  however,  one  of  the  venous  hjemorrhagies 
which  is  to  be  regarded  as  an  idiopathic  disease,  and 
which  admits  of  a  more  direct  and  decisive  treatment, 
haemorrhois,  or  piles,  consisting  of  a  discharge  of  blood 
from  the  haemorrhoidal  veins.     This  disease  has  c.xcit- 
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'cd  a  considerable  share  of  attention,  as  appearing  to  co- 
incide with  the  pathological  hypothesis  of  the  Stahlians, 
respecting  the  salutary  efforts  of  the  intelligent  superin- 
tending principle,  or  anima.  It  was  supposed  that  these 
veins  afforded  a  kind  of  outlet  for  the  superfluous  fluids, 
when  the  sanguiferous  system  was  oppressed  with  too 
large  a  quantity  of  blood,  being  analogous  to  the  men- 
strual evacuation  of  the  female,  of  which  this  was  sup- 
posed to  be  the  prime  object.  We  have,  however,  no 
hesitation  in  asserting,  that  the  facts  upon  which  this 
hypothesis  was  built  were  much  exaggerated,  and  that 
when  we  view  the  complaint  without  prejudice,  we 
shall  find  it  to  be,  like  many  others,  in  a  certain  degree 
useful  in  restoring  the  balance  of  the  circulation,  when 
it  has  been  deranged  by  various  circumstances,  but,  like 
them,  always  to  be  regarded  as  a  disease  which  we  must 
attempt  to  remove,  and  which,  if  suffered  to  proceed 
without  restraint,  lays  the  foundation  for  much  future 
inconvenience. 

We  shall  not  in  this  place  inquire  into  the  causes 
which  tend  to  produce  congestion  in  this  particular  set 
of  vessels ;  it  will  be  sufficient  to  remark,  that  in  cer- 
tain constitutions,  and  at  certain  periods  of  life,  the 
veins  about  the  termination  of  the  intestinal  canal  are 
liable  to  become  distended  with  blood,  that  they  are  oc- 
casionally ruptured,  and  discharge  their  contents,  and 
produce  painful  and  even  dangerous  abscesses  in  the 
neighbouring  cellular  substance.  When  the  veins  are 
beconie  turgid,  it  is  necessary  that  they  should  be  eva- 
cuated; and  it  is  still  more  desirable  that  the  turges- 
cence  should,  if  possible,  be  prevented  from  taking 
place.  As  the  disease,  although  of  a  local  nature,  ge- 
nerally depends  upon  a  constitutional  cause,  we  are  to 
use  the  most  effectual  means  for  reducing  the  plethoric 
state  of  the  sanguiferous  system  ;  for  this  purpose  the 
antiphlogistic  plan  must  be  employed,  but  rather  in  its 
passive  than  in  its  active  form,  for  although  bleeding 
and  other  depletions  may  be  occasionally  proper,  we 
are  to  expect  more  permanent  benefit  from  a  temperate 
diet,  a  due  proportion  of  exercise,  and  only  a  mode- 
rate indulgence  in  sleep.  When  there  is  much  inflam- 
mation of  the  parts,  leeches  are  often  necessary ;  and 
when  the  discharge  is  very  profuse,  we  may  apply  cold 
and  astringents;  mild  purgatives  are  also  indicated, 
both  from  their  general  and  their  local  effect ;  and  an 
opinion  has  very  generally  prevailed  in  favour  of  there 
being  something  peculiarly  soothing  in  the  operation  of 
sulphur;  we  frequently  find  opium  necessary  to  relieve 
the  pain,  which  is  often  very  severe.  When  these  means 
have  been  neglected,  or  are  found  ineffectual,  surgical 
assistance  is  required  to  remove  the  tumours,  and  to 
heal  the  ulcers  that  are  occasionally  formed  ;  but  these 
operations  belong  to  a  different  department  of  the  art. 
Although  we  do  not  admit  the  correctness  of  the  hypo- 
thesis which  regards  Haemorrhois  as  a  salutary  effort 
of  nature,  yet  we  conceive  that  where  the  system  has 
been  long  habituated  to  such  a  discharge,  if  it  be  sud- 
denly stopped,  and  no  means  of  prevention  be  employed, 
bad  effects  may  be  the  result.  These,  however,  are 
easily  obviated  by  using  the  necessary  remedies  against 
the  plethoric  state,  which  is  then  liable  to  be  induced  ; 
perhaps  general  bleeding  may  be  required,  as  well  as 
purgatives,  but  we  are  to  rely  more  upon  exercise  and 
temperance. 

Of  the  two  remaining  diseases,  which  we  have  placed 
in  this  genus,  Stomacace  and  Purpura,  the  first  may 
be  always  regarded  as  a  symptomatic  affection,  whether 


existing  in  the  dcuie  iciiri.  as  we  observe  it  in  infants, 
connected  with  the  disease  which  is  popularly  called 
Thrush,  or  in  that  more  chronic  state,  appearing  in  con- 
nexion with  Scurvy,  or  attacking  individuals  who  have 
suffered  from  a  long  residence  in  hot  climates.  In  both 
cases  the  cure  depends  upon  restoring  the  healthy  ac- 
tion of  the  alimentary  canal,  and  the  organs  immediately 
concerned  in  the  function  of  digestion. 

Purpura  is  likewise,  at  least  for  the  most  part,  merely 
symptomatic,  appearing  in  the  later  stages  of  malig- 
nant fever,  more  especially  in  those  where  the  compo- 
nent parts  of  the  body  seem  to  have  a  tendency  to  de- 
composition. Some  cases,  however,  have  occurred, 
where  Purpura  has  existed  without  a  proportionable 
degree  of  the  febrile  state,  or  indeed  where  this  has 
been  altogether  absent,  but  they  are  involved  in  con- 
siderable obscurity  ;  and  we  have  little  certain  infor- 
mation respecting  either  their  nature,  or  their  imme- 
diate exciting  cause.  The  same  uncertainty  also  re- 
gards the  cure  of  the  idiopathic  Purpura  ;  for  while  we 
are  told  from  high  authority,  that  it  is  relieved  by  to- 
nics, and  especially  by  the  mineral  acids,  we  have 
equally  respectable  evidence  in  favour  of  blood-letting. 
Fortunately  the  disease  is  of  rare  occurrence,  and  there- 
fore whatever  regards  either  its  cause  or  its  cure,  may 
be  considered  more  in  the  light  of  a  question  of  curious 
speculation,  than  of  any  great  practical  utility. 


CHAP.  II. 

A''euroses.     Primary  Diieases  of  the  Xervous  Systerr. 

We  now  come  to  the  Neuroses,  the  second  great  class 
of  diseases — those  depending  upon  a  primary  affection 
of  the  nervous  system.  As  the  phenomena  of  sensibi- 
lity are  more  peculiar,  and  more  unlike  the  other  func- 
tions of  matter,  than  even  those  of  the  muscular  fibre, 
so  its  morbid  affections  are  proportionally  singular  and 
difficult  both  to  comprehend  and  to  describe.  The 
connexion  which  the  different  parts  of  the  nervous  sys- 
tem bear  to  each  other,  is  one  of  its  most  remarkable 
properties,  and  it  is  exhibited  in  a  variety  of  striking 
examples  in  its  morbid  states.  We  can  generally  assign 
to  each  of  the  Parhaemasiae  its  primary  seat,  either  by 
means  of  our  sensations,  or  of  some  visible  change 
which  the  part  experiences,  but  in  the  Neuroses,  we 
have  neither  of  these  circumstances  to  direct  us;  there 
is  frequently  no  visible  alteration  in  the  structure  of  the 
part  affected,  while  our  feelings  afford  but  little  assist- 
ance in  informing  us  of  the  original  situation  of  the 
disease.  The  circumstance  which  must  chiefly  direct 
us  in  our  arrangement  of  this  class,  is  the  degree  in 
which  the  power  exists,  whether  it  be  morbidly  in- 
creased, or  morbidly  diminished,  with  relation  to  the 
standard  of  health;  to  this  we  have  added  another  di- 
vision of  actions,  which  are  simply  irregular,  without 
any  regard  to  the  mere  quantity  of  effect  produced. 
These  three  orders  we  have  denominated,  respectively, 
Erethismi,  Astheniae,  and  SpasmL 

Sect.  I.    Uyfieresthesie.    Aff'fctions  defiending  ufion  an 
increased  sensibility  of  the  nervous  system. 

We  have  divided  the  order  Erethismus  into  the  two 
genera  of  Hyperaesthesias  and  Autalgis  ;  the  first  con- 
sisting in  increased  nervous  sensibility,  as  manifested  bv 
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the  inoriiiiialc  action  of  ihs  external  senses,  or  of  the  or- 
ganic functions ;  the  latter  comprehending  those  diseases 
where  there  is  pain  in  any  organ,  which,  so  iar  as  we 
can  judge,  depends  merely  upon  a  nervous  atVection  of 
the  part.  The  diseases  which  seem  to  belong  to  the 
order  Erethismus,  and  to  the  genus  Hyperaesihesia,  in 
particular,  are  many  of  them  evidently  symptomatic, 
or  connected  with  some  other  discabc,  which  is  the 
principal  object  of  our  attention  ;  yet  occasionally,  un- 
der these  circumstances,  the  state  of  the  nervous  sys- 
tem itself  becomes  necessarily  the  main  point  towards 
which  we  are  to  direct  our  efl'orts.  Tiius,  one  of  the 
most  distressing  efiects  in  fever  is  want  of  sleep,  and 
after  we  have  removed  the  proximate  cause  of  the  dis- 
ease, this  sometimes  still  continues,  and,  by  its  harass- 
ing effects,  prevents  the  complete  rc-establishment  of 
the  health.  The  same  remarks  apply  to  all  those  ai- 
tions  which  consist  in  increased  sensibility  of  the  organs 
of  sense,  such  as  a  moibidly  acute  state  of  the  sight, 
the  hearing,  &c.  or  increased  sensibility  in  parts  that 
serve  for  the  exercise  of  the  organic  functions,  as  the 
stomach  and  the  kidney.  For  the  most  part  wc  find 
Ihem  connected  with  some  more  general  affection,  which 
chielly  claims  our  notice,  although,  as  we  remarked 
above,  they  sometimes  become  the  immediate  objects  of 
attention  under  these  circumstances;  and  we  must  also 
bear  in  mind,  that  there  are  cases  in  which  they  indi- 
cate some  local  afTection  of  the  part  or  organ  in  which, 
although  symptomatic,  they  arc  important,  as  indicating 
the  existence  of  the  priinary  affection,  or  assisting  us  in 
ascertaining  its  nature.  Thus,  a  morbid  increase  of 
appetite,  which  is  denominated  Bulimia,  is  sometimes 
inerely  a  symptom  of  Diabetes,  and  can  in  no  degree 
be  relieved  by  any  palliative  remedy  ;  while  at  other 
limes  it  originates  from  a  disease  of  the  stomach  itself, 
•which  may  be  either  structural  or  functional,  and  will 
of  course  acquire  its  appropriate  mode  of  treatment. 
In  the  rapid  sketch  of  the  practice  of  medicine  which 
■we  propose  to  offer  to  our  readers,  it  will  not  be  in  our 
power,  nor  would  it  accord  with  our  plan,  to  examine 
each  of  these  affections  in  detail. 

With  respect  to  the  method  of  proceeding  in  their 
management,  the  first  point  is,  to  ascertain  how  far  the 
disease  is  primary  or  symptomatic  ;  if  primary,  whether 
it  depends  upon  a  local  cause  of  a  mechanical  nature, 
upon  a  visible  alteration  of  structure,  or  upon  an  ef- 
fect which  operates  through  the  medium  of  the  system 
at  large.  If  they  are  symptomatic,  we  inquire  whether 
we  are  able  to  remove  them  by  removing  the  primary 
disease,  or  by  remedies  appropriated  to  the  removal  of 
the  nervous  affection  itself.  It  is  not  easy  to  lay  down 
any  general  principles  of  treatment  in  a  class  of  affec- 
tions, which  are  so  various  in  their  origin,  and  depend 
upon  such  a  diversity  of  causes.  There  is  scarcely  any 
condition  of  the  system  by  which  they  may  not  be  ex- 
cited ;  and  with  respect  to  individual  symptoms,  they 
bear  so  little  relation  to  their  cause,  that  our  judgment 
must  be  formed  more  from  the  general  history  of  the 
case,  and  from  a  number  of  circumstances  connected 
with  it,  than  from  any  train  of  morbid  actions  which 
can  be  detailed,  as  constituting  the  essential  character 
of  the  disease.  The  opposite  states  of  plethora  and  in- 
anition, of  excitement,  and  of  quiescence,  sometimes  pro- 
duce what  appears  to  be  the  same  complaint,  and  must 
of  course  be  combated  in  the  individual  cases,  at  one 
time  by  depletion  and  by  sedatives,  and  at  another  by 
nutrients  and  stimulants.      Generally   speaking,    how- 


ever, we  think  that  the  modern  practitioners  have  lean- 
ed too  much  to  the  latter  class  of  remedies,  biassed  by 
their  hppolhesis  of  debility,  which  they  have  applied 
with  so  little  discrimination  to  such  a  variety  of  dis- 
eases, and  anxious  to  avoid  the  errors  of  the  older  wri- 
ters, who  ascribed  nervous  complaints  to  the  affections 
of  a  subtile  fluid,  the  existence  of  which  they  unfortu- 
nately neglected  to  ascertain  before  they  assumed  it  as 
the  basis  of  their  pathology.  We  shall  farther  remark, 
that  what  are  styled  nervous  diseases  are,  much  more 
irequently  than  is  commonly  supposed,  symptomatic  of 
derangements  of  the  digestive  organs.  Some  remark- 
able examples  of  the  effect  which  peculiar  states  of  the 
alimentary  canal  produce  upon  the  brain  and  nerves, 
are  generally  known;  of  which  one  of  the  most  import- 
ant is  Hydrocephalus,  and  we  are  daily  accumulating  ex- 
perience of  the  same  kind,  with  respect  to  Epilepsy  and 
various  kinds  of  convulsions,  when  not  proceeding  from 
local  or  structural  causes.  Purgatives  will  therefore  be 
always  indicated  in  the  Hypersesthesix,  if  not  by  the 
immediate  symptoms,  at  least  as  a  means  which  is  to 
be  always  tried,  even  although  we  proceed  entirely  upon 
empirical  grounds. 

After  we  have  duly  considered  how  far  depletion  may 
be  indicated,  and  removed  all  local  sources  of  irritation, 
we  then  proceed  to  the  exhibition  of  sedatives,  of  which 
opium  may  be  regarded  as  the  prototype,  and  that  which, 
for  the  most  part,  supersedes  all  the  rest.  The  method 
in  which  this  medicine  operates,  and  the  immediate 
effect  which  it  produces,  have  been  the  subject  of  many 
volumes,  and  have  formed  the  ground-work  of  some  of 
the  most  violent  and  angry  controversies  of  modern 
times.  We  have  no  space,  nor  indeed  have  we  any  in- 
clination, for  entering  into  these  discussions  ;  we  shall 
merely  state  our  opinion,  that  the  operation  of  opium  is 
primarily  upon  the  nervous  system,  and  that  it  acts  upon 
it  as  a  sedative.  Its  agency  is  equally  extensive  with 
the  nervous  system  itself,  and  it  is  consequently  expe- 
rienced through  the  medium  of  so  many  organs  and 
functions,  that  we  have  seldom  an  opportunity  of  wit- 
nessing its  unmixed  sedative  powers,  without,  at  the 
same  time,  observing  some  secondary  effect,  which  may 
diminish,  or  even  entirely  counteract  the  primary  ope- 
ration. Thus,  by  lessening  the  sensibility  of  the  intes- 
tines, opium  tends  to  produce  costiveness,  and  this  re- 
tention of  the  faecal  evacuations  may  prove  a  greater 
source  of  irritation  in  certain  cases,  than  the  symptom 
for  which  the  opium  was  administered.  It  is  princi- 
pally, perhaps,  from  this  circumstance,  that  there  is  no 
remedy  which  is  more  uncertain  in  its  effects  than 
opium  ;  and  besides  this,  different  individuals  have  re- 
markable idiosyncrasies  with  respect  to  it,  which  often 
interfere  with  the  best  regulated  plans  of  the  practi- 
tioner, and  which  cannot  possibly  be  learned,  except  by 
a  previous  knowledge  of  the  individual  constitution  of 
the  patient. 

Opium,  when  given  in  too  large  a  dose,  in  an  impro- 
per state  of  the  stomach,  or  indeed  to  certain  individu- 
als under  all  circumstances,  produces  effects  which  are 
very  similar  to  those  of  the  vegetable  poisons;  and,  on 
this  account,  it  has  always  been  a  favourite  subject  of 
inquiry  to  discover  a  medicine  which  might  possess  the 
mere  sedative  effect  of  opium,  without  its  deleterious 
properties.  Hyosciamus,  hop,  the  extract  of  lettuce, 
and  other  substances,  have  been  proposed  ;  but  it  may 
be  doubted,  whether  every  benefit  may  not  be  gained 
by  a   sufficient  reduction  of  the  dose  of    the  opium. 
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\'aiiou3  preparations  of  opium  have  also  been  tried 
with  the  same  inteniion  ;  and  upon  one  of  these, 
called  the  black  drop,  in  which  the  medicine  is  com- 
bined with  a  stronjj  vegetable  acid,  great  commenda- 
tions have  been  bestowed  from  sources  of  very  high 
respectability. 

Sect.  II.     Hydrojthobia.     Canine  Madness. 

Notwithstanding  the  acknowledged  obscurity  which 
exists  respecting  the  nature  of  this  disease,  we  do  not 
hesitate  to  place  it  in  the  genus  Hyperaesthesia,  as  we 
think  that  the  only  consistent  and  probable  hypothesis 
of  its  pathology  proceeds  upon  the  supposition  of  its 
originating  in  an  increased  sensibility  of  the  nervous 
system.  The  exciting  cause  is  well  known  to  be  a 
specific  contagion,  communicated  by  the  bite  of  a  rabid 
animal,  and  it  appeals  to  be  always  produced  by  means 
of  the  saliva  being  conveyed  through  the  absorbents 
into  the  circulation.  We  conceive  that  the  disease 
never  originates  in  the  human  species  from  any  other 
cause,  although  ccitain  symptoms,  in  some  measure  re- 
sembling it,  may  have  proceeded  from  other  circum- 
stances, but  these  we  shall  be  disposed  to  refer  to  Hys- 
teria. 'I'he  question  is  not  so  easy  to  answer,  whether 
Rabies  be  capable  of  being  produced  in  other  animals 
besides  those  of  the  dog  and  cat  genus,  althougli  these, 
when  affected,  may  communicate  it  to  others,  as  to  the 
human  species,  to  horses,  and  to  oxen.  The  disease 
commences  by  a  peculiar  feeling  of  anxiety,  constant 
agitation,  and  unaccountable  timidity  ;  to  these  succeed 
difficulty  of  breathing,  pain  and  constriction  in  the  re- 
gion of  the  stomach,  and  all  over  the  abdomen,  together 
with  the  characteristic  symptom  of  an  inability  to  swal- 
low fluids,  which  soon  extends  to  deglutition  generally, 
and  becomes  so  distressing  as  to  impress  the  mind 
with  extraordinary  terror  at  the  very  idea  of  renewing 
the  attempt.  As  the  disease  advances  the  pulse  be- 
comes weak  and  quick,  and  a  degree  of  irregular  fever 
supervenes ;  all  the  functions  which  depend  upon  the 
nervous  power  are  rendered  morbidly  acute  ;  there  is 
intolerance  of  light  and  sound,  the  suiface  becomes  ex- 
quisitely sensible  to  the  impression  of  cold  air,  while 
towards  its  termination  there  is  a  copious  discharge  of 
viscid  saliva  from  the  fauces,  the  mental  faculties  are 
deranged,  and  general  convulsions,  with  a  total  destruc- 
I'lon  of  all  the  actions,  both  animal  and  organic,  are  the 
immediate  forerunners  of  dissolution.  The  disease  is 
rapid  in  its  course,  and  most  dreadful  in  its  symptoms 
and  aspect,  yet  its  real  horrors  have  been  exaggerated 
by  the  terror  and  superstition  of  those  who  have  wit- 
nessed it.  The  accounts  which  are  met  with  in  the 
older  writers,  of  the  violent  fury  of  the  patients,  and  of 
their  attempts  to  sieze  the  by-standers,  are  probably  al- 
together fictitious;  and  the  dread  of  water,  which  has 
been  viewed  in  so  mysterious  a  light,  is  found  to  arise 
simply  from  the  extreme  uneasiness  and  difficulty  which 
the  unhappy  sufferer  feels  in  the  act  of  deglutition. 

With  respect  to  the  event  of  the  disease,  we  believe 
it  to  be  always  fatal  ;  not  only  has  no  cure  yet  been 
discovered  for  it,  but  it  is  doubtful  whether  we  a:e  in 
possession  of  any  plan  of  treatment,  by  which  its  symp- 
toms, when  once  established,  can  even  be  alleviated. 
The  general  mode  of  treatment  has  been  the  adminis- 
tration of  large  quantities  of  opium,  upon  the  obvious 
principle  of  the  nervous  system  being  in  a  state  of  prc- 
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ternatural  excitement ;  mercury  has  beeii  given  under 
various  forms,  but  we  know  of  no  rational  indication, 
either  from  theory  or  experience,  which  can  lead  us  to 
expect  any  benefit  from  it,  while  lately  very  profuse 
bleeding  has  been  employed,  but  we  fear  with  a  falla- 
cious prospect  of  success.  Besides  these,  which  may 
be  considered  as  the  most  powerful  remedies  that  have 
been  liad  recourse  to,  a  great  variety  of  palliatives,  and 
a  still  greater  numlier  of  nostrums,  have  been  made  use 
of;  for  in  proportion  to  the  violence  and  untractable 
nature  of  the  disease,  so  has  the  credulity  of  mankind 
led  them  to  place  confidence  in  the  most  gross  and 
scandalous  impositions.  But,  alihough  we  have  had 
such  little  success  in  the  cure  of  Hydrophobia,  we  have 
happily  in  our  hands  a  preventative,  which  in  most 
cases  is  of  easy  application,  and  of  tolerably  certain  ef- 
fect; this  is  the  excision  of  the  wounded  part,  and  the 
complete  removal  of  every  portion  of  the  substance, 
which  can  be  supposed  to  have  been  in  contact  wit!i 
the  saliva  of  the  rabid  animal.  When,  however,  this 
has  been  neglected,  when,  from  the  situation  of  the 
wound,  it  could  not  be  accomplished,  or  when,  from 
any  other  cause,  the  disease  makes  its  appearance,  we 
cannot  remain  inactive  spectators  of  so  much  misery, 
and  naturally  inquire  what  plan  of  treatment  promises 
the  least  prospect  of  success,  or  may  seem  in  any  de- 
gree calculated  to  relieve  the  sutTcrings  of  the  palierit. 
To  this  question  we  are  not  able  to  return  a  satisfactory 
answer;  we  do  not  place  the  smallest  reliance  upon 
any  of  the  numerous  specifics  that  have  been  proposed, 
nor  do  we  feel  much  more  hopes  from  the  eff'cct  of  de- 
pletion, from  opium,  or  from  mercury.  Guided,  how- 
ever, by  the  faint  analogy  which  presents  itself,  wa 
know  of  no  treatment  which  is  more  promising,  and 
therefore  feel  justified  in  beginning  with  a  very  copious 
bleeding,  which  is  to  be  followed  by  a  powerful  mer- 
curial purgative,  and,  when  this  has  operated,  by  large 
doses  of  opium,  combined  with  an  equal  quantity  of 
calomel.  We  think  it  extremely  important  that  perfect 
quiet  should  be  enjoined,  that  all  motion  should,  as  much 
as  possible,  be  avoided  ;  and  especially  all  unnecessary 
touching  or  handling  of  the  patient.  On  this  account,  we 
conceive  that  frictions  may  be  injurious;  and  indeed  we 
think  that  any  remedy  which  is  merely  indifferent,  and  is 
not  given  to  promote  some  definite  purpose,  ought  to  be 
abstained  from,  as  likely  to  do  mischief,  from  the  cir- 
cumstance of  its  exciting  the  patient,  or  giving  him  any 
unnecessary  cause  for  the  exertion  either  of  his  mental 
or  his  corporeal  powers. 

Sect.  III.     Julalgia.     Painful  nervous  Jffections. 

We  have  formed  our  second  genus  of  the  order  Ere- 
thismus  of  the  Autalgia:,  those  diseases  wliich  depend 
upon  a  primary  affection  of  the  nervous  system,  and 
which  are  characterized  by  severe  pain  and  uneasiness  in 
the  part  affected.  These  are  frequently  symptomatic, 
but  we  are  often  unable  to  perceive  any  more  general 
complaint  to  which  they  may  be  referred  ;  and  even 
where  this  is  the  case,  the  violence  of  their  symptoms 
require  our  attention  to  be  immediately  directed  to  the 
local  affection.  The  diseases  which  we  shall  enumerate 
under  this  genus  are,  \cur;\lgia.  Cephalalgia,  Proso- 
phalgia,  Otalgia,  Odontalgi.i,  Mastodynia,  Pleurodyne, 
Gastrodynia,  Aithopuosis,  Sciatica,  and  Pruritus,  to 
which  we  ought  peihaps  to  add  Lumbago,  l-'roiu  a  view 
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of  this  list,  it  will  appear  that  these  aiToclions  are  often 
attendant  upon,  or  a  consequence  of  inllamniaiion,  and 
sometimes  arise  from  structural  derangemerit ;  yet  we 
have  ill  some  cases  the  most  equivocal  evidence,  from 
the  effect  of  remedies,  that  the  disease  is  seated  in  the 
nerves  of  the  part.  \Vc  particularly  refer  to  that  most 
painful  affection  Prosophalgia,  or,  as  it  is  popularly  term- 
ed. Tic  doloureux,  where  the  disease  may  be  clearly 
traced  along  the  course  of  a  particular  nerve,  and  is  at 
least  for  a  certain  period  entirely  removed  by  dividing 
the  trunk  of  the  nerve.  In  order  to  form  a  correct 
judgment  of  these  complaints,  it  is  particularly  neces- 
sary to  make  ourselves  acquainted  with  their  history  and 
symptoms  from  the  commencement,  otherwise  there  will 
be  danger  of  our  confounding  the  cause  with  the  effect. 
In  some  of  tliem,  where  the  primary  derangement  is 
most  evidently  in  the  nervous  system,  we  find  obvious 
symptoms  of  increased  action  in  the  blood-vessels  to  su- 
pervene ;  and  it  even  appears  that  a  more  permanent 
alteration  in  the  structure  of  an  organ  may  be  produced 
by  an  affection,  which,  in  the  first  instance,  was  simply 
attached  to  the  nerves  of  the  part.  It  is  difficult  to  ex- 
plain the  nature  of  the  operation  by  which  a  disease  of 
the  nerves  is  converted  into  one  of  the  sanguiferous  or 
secretory  vessels  ;  but  we  apprehend  there  can  be  no 
doubt  of  the  fact,  and  we  believe  that  it  may  be  even 
•affected  by  the  mere  influence  of  mental  impressions,  if 
they  be  suflkiently  powerful,  and  steadily  directed  to  the 
same  part. 

The  cure  of  the  Autalgi.iE  necessarily  depends  upon  a 
number  of  minute  circumstances  which  arc  connected 
with  the  local  situation  and  functions  of  the  organ  affect- 
ed ;  and  in  some  of  them  there  are  certain  remedies 
of  a  specific  nature,  which  it  is  not  easy  to  account  for 
upon  general  principles,  of  which  the  use  of  the  oxide 
of  bismuth  in  simple  pain  of  the  stomach  may  be  adduced 
as  an  example.  In  deciding  that  the  disease  is  either 
idiopathic,  or  that  it  must  be  made  the  object  of  direct 
medical  treatment,  wc  first  inquire  whether  there  arc 
any  symptoms  of  inflammation  which  may  render  deple- 
tion necessary,  or  the  other  means  by  which  we  subdue 
the  inflammatory  action  ;  we  then  apply  blisters,  issues, 
or  other  stimulating  remedies,  upon  the  principle  of  ex- 
citing what  is  called  counter-irritation,  proceeding  upon 
a  general  law  of  the  animal  economy,  according  to  which 
we  remove  a  morbid  action,  by  substituting  for  it  a  new, 
and  probably  a  more  considerableone,  in  some  contiguous 
part,  which  latter  is  attended  with  no  dangerous  conse- 
quence, and  which  we  have  it  in  our  power  to  remove  at 
pleasure.  In  the  Autalgiae,  as  well  as  in  the  Hype- 
ra^sthcsiae,  purgatives  are  generally  useful,  although 
perhaps  not  so  universally;  and  opium,  if  it  does  not 
accomplish  a  radical  cure,  is  at  least  one  most  effectual 
means  for  affording  temporary  relief.  It  has  been  ob- 
served, that  some  of  the  most  severe  pains  to  which  the 
human  frame  is  liable,  recur  at  periodical  intervals  ;  and 
it  has  been  found  that  in  these,  as  in  all  other  periodical 
diseases,  bark,  and  even  arsenic,  may  be  employed  with 
success  ;  this  latter  remedy,  however,  we  should  not  be 
disposed  to  try,  until  all  other  methods  had  failed  ;  and  it 
should  likewise  be  accompanied  by  proper  evacuations. 
Of  their  mode  of  operation,  as  well  as  of  the  circum- 
stances which  tend  to  give  the  diseases  in  question  their 
periodical  character,  we  are  totally  ignorant,  and  our 
practice,  in  these  instancea,  is  entirely  empirical. 


Sect.  IV'.     A'lrvoas  I'tvi-r. 

The  second  order  of  the  Neuroses  is  .Xsihcnia,  includ- 
ing those  diseases  which  consist  in  a  diminution  of  th  ; 
nervous  energy  ;  and  under  this  we  include  three  genera, 
the  first  of  which  is  simple  Nervous  fever.  VVc  arc- 
aware  of  the  apparent  inconi;iuity  in  placing  the  dif- 
ferent kinds  of  fevers  in  dillerent  classes,  and  in  sup- 
posing them  to  proceed  from  totally  different  causes, 
connected  with  a  different  set  of  functions,  more  par- 
ticularly as  it  must,  at  the  same  time,  be  admitted,  tliat 
the  two  diseases  slide  into  each  other  by  almost  imper- 
ceptible degrees,  so  that  it  is  often  extremely  dilTicuIt 
to  know  into  what  class  any  particular  case  ought  to 
be  referred.  But,  notwithstanding  these  objections, 
we  are  clearly  of  opinion  thit  certain  sporadic  cases  of 
fever,  as  well  as  certain  general  epidemics,  exhibit 
symptoms  which  may  be  supposed  to  arise  from  ;i 
piimary  affection  of  the  nervous  system,  while  tho 
sanguiferous  system  is  but  little  affected,  and  that  li.e 
two  fevers  are  not  merely  different  gradations  of  the 
same  species  of  disease,  in  which  the  pioporiioii  be- 
tween the  symptoms  remains  the  same,  while  the  de- 
gree of  both  is  equally  diminished.  We  think  it  is  not 
difRcuIt  to  perceive  a  difference  in  the  exciting  cause, 
as  well  as  in  the  effect  produced  ;  for  while  contagion 
is  probably  the  sole  cause  of  the  proper  Typhus,  or 
putrid  fever,  the  nervous  fever  never  aiises  from  this 
source,  but  from  mental  agitation,  from  over-latiguc, 
from  complete  exhaustion,  or  from  otlier  circumstances 
which  might  be  expected  to  act  upon  the  brain  and 
nerves,  more  than  upon  the  heart  and  arteries.  Tho 
symptoms,  and  general  character  of  the  two  diseases, 
when  we  take  the  most  strongly  marked  cases,  are  no 
less  easy  to  discriminate  from  each  other.  In  the  Nerv- 
ous fever  we  do  not  observe  the  successive  stages  which 
we  have  in  Typhus  ;  there  are  no  marks  of  oppression 
or  congestion,  nor  of  the  subsequent  attempt  at  reaction  ; 
but,  from  the  very  commencement,  there  are  indications 
of  weakness  and  irritability,  the  pulse  quick  and  feeble, 
the  heart  little  affected,  not  much  thirst  or  disorder  of 
the  alimentary  canal,  except  a  less  relish  for  food  than 
ordinary  ;  while,  on  tho  contrary,  wc  have  delirium,  and 
all  that  derangement  of  the  sensations,  which  indicates 
an  irregular  action  of  the  brain  and  nerves,  but,  at  tho 
same  time,  without  any  appearance  of  turgesccnce  in 
their  vessels,  or  of  that  oppression  which  arises  from  a 
congestion  of  the  fluids. 

In  the  cure  of  Nervous  fever,  we  must  refer  to  the 
same  principles  which  we  have  laid  down  with  respect 
to  its  pathology  ;  we  require  no  general  depletion,  but 
we  begin  from  the  first  with  stimulants  and  excitants, 
exhibited  in  moderate  doses,  and  proportioned  to  the 
effect  which  they  have  in  rousing  the  dormant  powers 
of  the  system.  It  is  obviously  of  great  importance  to 
remove,  if  possible,  the  exciting  cause,  when  it  still 
remains  applied,  and  in  the  later  stages  of  the  disease 
we  must  have  recourse  to  stimulants  and  tonics,  and 
shall  find  the  proper  management  of  the  diet  a  most  ef- 
fectual part  of  the  medical  treatment.  It  is  in  fevers 
of  this  description  that  wine  becomes  a  valuable  remedy, 
and  it  is  often  found  more  grateful  to  the  stomach  than 
any  stimulating  compound  which  we  can  procuic  fron» 
the  apothecary.     It  would  have  been  fcriunate  for  mar.- 
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kind  if  its  use  had  been  restricted  to  this  disease,  and  had 
not  been  extended,  by  a  false  or  imperfect  analofjy,  to 
other  affections  which  it  resembles  scarcely  in  anything 
but  in  name. 

Sect.  V.     ^nesthesie. 

The  second  genus  of  the  As'.heniae,  Anaesthesia,  is 
divided  into  coniphiiiils  which  consist  in  general  debility 
of  the  nervous  sybtem  ;  defects  of  the  external  senses, 
not  depending  upon  a  change  in  the  structure  of  the 
organs  ;  and  in  debility  of  the  organic  functions.  The 
two  first  of  these  subdivisions  may,  almost  all  of  them, 
be  considered  as  symptomatic  of  some  more  general 
afTcction  ;  the  latter,  under  which  we  include  Aphonia, 
Dysphagia,  Anorexia,  Dysuria,  and  Anaphrodisia,  are 
not  unfrccjiiently  primary,  ahhough  at  other  times,  like 
the  former,  only  symptomatic.  They  depend  occasion- 
ally upon  an  obvious  change  of  mechanical  structure, 
when  ihey  properly  belong  to  a  difierent  part  of  the 
nosological  system,  and  must  be  removed  by  mechanical 
remedies;  as  i<  frequently  the  case  with  Dysphagia  and 
Dysuria.  When,  however,  ihey  are  merely  nervous  af- 
fections, tlie  cure  is  to  be  accomplished  upon  the  same 
general  princi|)lcs  which  were  detailed  above,  regard 
being  always  had  to  the  local  situation  and  specific  func- 
tions of  the  part. 

Sect.  VI.     Jpojilexia.     Afiojilexy. 

The  third  genus  of  Asthenia  is  formed  by  the  Dysci- 
nesia:,  those  diseases  which  essentially  consist  in  a  loss 
or  diminution  of  the  power  of  voluntary  motion,  arising, 
for  the  most  part,  from  an  organic  derangement  of  the 
brain  ;  we  iiiclude  under  it  the  species  Apoplexia,  Para- 
lysis, Hydrocephalus,  and  Lethargus. 

Apoplexy  is  characterized  by  a  sudden  abolition,  or 
considerable  diminution  of  both  the  external  and  the 
internal  senses,  and  of  the  power  over  the  muscles  of 
voluntary  motion,  while  the  circulation  and  the  orga- 
nic functions  continue  to  perform  their  actions.  Tlie 
pulse  is,  however,  slow  and  oppressed,  and  the  inspi- 
ration performed  after  long  intervals,  and  accompanied 
by  steitor,  while  the  countenance  is  flushed,  and  the 
sensibility  so  much  impaired,  that  the  patient  is  uncon- 
scious of  the  most  powerful  impressions  that  can  be 
made  upon  him.  The  immediate  cause  of  Apoplexy 
appears  to  be,  almost  in  every  instance,  the  effusion  of 
blood  or  serum  on  the  surface  of  the  brain,  or  into 
some  of  its  cavities,  which  may  be  supposed  to  com- 
press this  organ,  and  thus  prevent  it  from  performing 
its  due  functions.  Occasionally,  however,  we  observe 
persons  to  be  attacked  with  symptoms  which  have 
every  claim  to  be  considered  as  apoplectic,  where,  fiom 
the  complete  and  veiy  speedy  recovery  that  takes  place, 
we  are  unavoidably  led  to  conclude  that  no  consider- 
able injury  has  occuired  to  the  structure  of  the  brain, 
an  opinion  which  has  been  confirmed  by  some  cases  of 
dissection,  although  it  is  obvious  that  such  opportuni- 
ties can  only  be  of  accidental  occurrence,  where  the 
patient  has  died  from  some  other  cause  soon  after  his 
recovery  from  the  Apoplexy.  The  state  of  insensibility 
which  is  occasioned  by  complete  intoxication  is  very 
similar  to  Apoplexy,  so  much  so,  that  except  from 
the  previous  history  of  the  case,  from  the  length  of 
time  which  it  continues,  and  from  the  odour  exhaled 
by  the  breath,  we  have  frequently  great  difficulty  in  dis- 


criminating between  these  affections,  although  arising 
from  such  very  different  causes,  and  producing  such  dif- 
ferent ultimate  effects  upon  the  system.  Persons  who 
liave  suffered  from  Apoplexy  are  observed  to  be  of  a 
peculiar  temperament  or  bojily  conformation;  they  are 
generally  corpulent,  with  short  necks,  and  large  heads, 
and  exhibit  various  indications  of  a  torpid  state  of  the 
bloodvessels,  attended,  at  the  same  time,  with  consider- 
able force  of  the  circulation,  and  firmness  in  the  texture 
of  the  components  of  the  body.  According  to  the  nature 
of  the  fluid  which  is  effused,  whether  it  be  entire  blood  or 
only  serum,  the  disease  has  been  divided  into  the  two 
varieties  of  sanguineous  and  serous,  and  it  seems  that 
this  division  has  an  actual  existence,  but  we  doubt  much 
whether  we  have  any  certain  means  of  ascertaining  them 
before  death  from  the  symptoms  of  the  case. 

The  proximate  cause  of  the  disease  is  supposed  to  be 
a  congestion  of  blood  in  the  vessels  of  the  brain,  gene- 
rally terminating  in  effusion  ;  it  has  been  a  controvert- 
ed question,  whether  a  proper  Apoplexy  can  be  pro- 
duced by  the  mere  accumulation  of  blood  in  the  vessels, 
without  absolute  effusion  taking  place,  a  question  which 
we  should  be  disposed  to  answer  in  the  affirmative,  al- 
though it  is  difficult  to  prove  the  point  by  a  reference 
to  dissection,  because,  when  there  is  no  actual  rupture 
of  the  vessels,  recovery  may  be  supposed  generally  to 
take  place,  so  as  not  to  admit  of  our  examination.  The 
exciting  causes  of  Apoplexy  are  vaiious,  but  may,  for 
the  most  part,  be  referred  to  those  circumstances  which 
increase  the  impetus  of  the  blood  through  the  arteries  of 
the  head,  or  retard  its  egress  from  them.  Violent  exer- 
cise, sudden  fits  of  passion,  severe  mental  exertions  of 
all  kinds,  certain  postures  of  the  body,  the  direct  ap- 
plication of  th.3  sun's  rays  to  the  head,  blows,  or  me- 
chanical injuries  of  the  part,  and  especially  intemper- 
ance in  eating  or  drinking,  are  among  the  most  frequent 
causes  assigned  for  Apoplexy,  and  may  be  obviously  ac- 
counted for  upon  the  above  principle.  There  are,  how- 
ever, other  causes,  such  as  narcotic  poisons,  metallic 
fumes  of  various  kinds,  some  of  the  unrespirable  gases, 
especially  the  carbonic  acid, , and  intense  cold,  which, 
although  they  induce  the  symptoms  of  Apoplexy,  may 
perhaps  be  supposed  to  act  upon  the  nervous  system 
generally,  by  diminishing  the  sensibility  of  all  its  parts, 
rather  than  by  producing  any  local  affection  upon  the 
brain  in  particular.  After  a  severe  attack  of  Apoplexy, 
except  it  arise  from  some  obvious  external  cause,  the 
functions,  both  of  the  body  and  the  mind,  seldom  re- 
gain their  former  vigour,  and,  for  the  most  part, 
either  one  side  of  the  body  is  left  without  motion,  con- 
stituting what  has  been  termed  Hemiplegia,  or  the  whole 
of  the  voluntary  motions  and  mental  powers  continue 
in  a  very  imperfect  and  enfeebled  state.  We  have 
sometimes  curious  instances  of  the  loss  of  individual 
faculties,  as  the  memory  of  names,  of  dates,  or  of  places, 
and  occasionally  of  a  particular  language  :  such  cases 
have  given  rise  to  many  pathological  and  metaphysical 
speculations,  but  these  do  not  hitherto  appear  to  have 
been  san-rtioned  by  the  results  of  our  anatomical  exa- 
minations. 

The  cure  of  Apoplexy  consists  first  in  removing  the 
exciting  cause  of  the  disease,  should  this  still  remain 
applied,  and  afterwards  in  endeavouring  to  relieve  the 
congestion  of  the  vessels.  This  last  is  attempted  by 
large  bleedings,  which  are  thought  to  be  more  efTectual 
when  the  vessels  near  the  head  are  opened,  such  as  the 
jugular  vein  or  the  temporal  artery;   we  may  also  take 
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blood  from  the  cutaneous  vessels  by  the  scarificator  or 
by  leeches,  and  afterwards  apply  large  blisters  to  the 
neck  ;  along  with  these  drastic  purgatives  are  to  be 
given,  so  as  to  procure  a  free  evacuation  from  the 
bowels.  V,'herc  the  disease  appears  to  have  been  im- 
mediately produced  by  repletion  of  the  stomach,  or  by 
any  noxious  substance  received  into  it,  an  emetic  will 
be  proper,  but  in  other  cases  vomiting  is  thouglit  to  be 
rather  injurious,  or  at  least  docs  not  seem  to  have  any 
claim  to  be  considered  as  a  remedy  of  general  applica- 
tion. W'lien  depiction  has  Ijccn  carried  as  far  as  has 
been  thought  necessary,  or  as  the  stale  of  the  patient 
will  justify,  little  cflicient  treatment  remains  to  be  em- 
ployed ;  stimulants  must  at  first  be  used  with  great 
caution,  as  any  degree  of  over-excitement  might  bring 
back  the  original  complaint  ;  the  longer  the  disease  has 
continued  tlie  more  freely  they  may  be  given ;  but  it 
must  at  the  same  time  be  confessed,  that  we  can  have 
less  expectation  of  benefit  from  them.  Upon  the  wliole, 
if  the  complaint  be  not  relieved,  eitlier  by  the  eflbrts  of 
nature,  or  by  the  operation  of  our  remedies,  soon  after 
its  first  invasion,  we  are  not  to  hope  for  much  advan- 
tage from  any  thing  that  can  be  done  in  future,  but 
must  confine  ourselves  to  relieving  particular  symptoms, 
and  soothing  the  helpless  condition  of  the  patient,  by 
an  attention  to  a  variety  of  minute  circumstances,  for 
which  no  general  rules  can  be  prescribed. 

•Sect.  VII.     Paralysis.     Palsy. 

Paralysis  may  be  regarded  as  a  partial  Apoplexy,  and 
is,  in  most  instances,  the  sequel  of  that  disease,  when  it 
does  not  terminate  fatally.  The  two  diseases  originate 
from  the  same  causes,  and  commence  nearly  witii  the 
same  symptoms,  in  the  most  severe  kind  of  Palsy  ;  but 
besides  these,  we  have  partial  Paralysis,  sometimes  of  a 
single  limb,  or  even  of  a  single  muscle,  which  proceeds 
entirely  from  some  local  injury  of  the  nerves  of  the  part. 
Wc  have  also  another  variety  of  Palsy,  in  which  the 
affection  is  general,  but  less  violent,  where  there  is  no 
sudden  seizure,  and  where  the  loss  of  sensation  and 
motion  is  not  complete  in  any  one  part,  but  where  there 
is  a  degree  of  weakness  over  the  whole  body,  and  espe- 
cially in  the  voluntary  muscles,  accompanied  by  tremor, 
partial  convulsions,  numbness,  and  frequently  by  a  ge- 
neral wasting  of  the  part.  This  kind  of  Paralysis  is 
the  consequence  of  the  excessive  use  of  opium,  or  a  too 
free  indulgence  in  ardent  spirits,  and  is  occasionally 
observed  to  come  oji  in  old  age  without  any  assignable 
exciting  cause.  In  the  more  severe  cases  of  Palsy,  and 
in  those  that  are  left  after  an  apoplectic  attack,  we 
usually  find  that  exactly  one  half  of  the  body  is  affected, 
constituting  the  variety  of  Hemiplegia  ;  and  upon  dis- 
section we  find,  in  most  of  these  cases,  that  the  injury 
to  the  brain  is  on  the  opposite  side  to  that  of  the  paralytic 
limbs,  a  fact  which  has  been  much  employed  by  those 
who  have  specnlaled  upon  the  pathology  of  the  nervous 
system.  Another  variety  of  Palsy  is  Paraplegia,  where 
the  diseased  is  separated  from  the  sound  part  of  the  body 
by  a  transverse  section  ;  this  proceeds,  in  almost  all 
cases,  from  an  injury  to  the  spine,  and  of  course  the 
extent  of  the  disease  depends  upon  the  part  in  which 
the  spine  is  affected. 

Wliere  the  Paralysis  occurs  in  its  violent  form,  or  is 
the  sequel  of  Apoplexy,  its  treatment  must,  in  every  re- 
spect, coincide  with  what  was  recommended  above  for 
ti>is  complaint:  wc  must  begin  with  copious  depletion  of 


the  sanguiferous  system,  tiicn  adminiilcr  active  purga- 
tives, apply  blisters,  and  gradually  have  recourse  to  sti- 
mulants. But,  in  many  cases,  the  accession  of  Palsy  does 
not  indicate  that  state  of  Ihe  blood-vessels,  which  leads 
us  to  suppose  that  bleeding  is  necessary  ;  and  although, 
perhaps,  purgatives  are  always  proper,  we  place  our 
chief  reliance  upon  the  stimulating  plan,  after  we  have 
done  all  that  lies  in  our  power  to  remove  the  exciting 
cause.  The  stimulants  that  have  been  employed  ii; 
Palsy,  both  general  and  local,  arc  very  numerous;  tliC 
choice  mirst  depend  upon  circumstances  connected  wit: 
the  nature  of  the  constitution  of  the  patient  and  the 
part  affected.  They  consist  both  of  various  articles  of 
the  materia  medica,  and  of  did'erent  mechanical  appli- 
cations ;  among  the  former,  we  may  cimmerate  ether, 
and  spirituous  compounds,  lytta,  oleum  terebiuthins,  am- 
monia, sinapis,  the  warm  essential  oils,  and  the  whole 
class  of  vesicants,  and  rubifacienls.  Among  the  more 
cflicacious  of  the  mcclianical  applications,  is  friction  in 
various  forms,  hot  fomentations,  electricity,  and  gal- 
vanism, a  remedy  which,  however,  has  not  answered 
the  high  expectations  that  were  formed  respecting  it  ; 
the  natural  thermal  springs  are  had  recourse  to  with 
benefit  in  the  later  stages  of  Palsy. 

It  would  be  incompatible  with  our  object  to  point 
out  the  means  employed  lor  removing  the  various  local 
causes  of  Palsy  ;  but  there  is  one  that  is  connected 
with  diseases  of  the  spine,  which  forms  so  important 
an  object  of  our  attention,  as  to  require  being  distinct- 
ly noticed.  When  the  disease  occurs  spontaneously,  it 
has  been  conceived  to  originate  from  a  scrofulous  ten- 
dency in  the  constitution,  and  it  must  therefore  be 
combated  by  all  those  means  which  are  supposed  to  be 
useful  in  counteracting  this  tendency.  Practitioners, 
however,  are  but  too  well  aware  of  the  little  benefit 
that  is  to  be  derived  from  the  most  approved  of  these 
means,  and  generally  all  that  lies  in  our  power  is  to 
endeavour  to  remove  the  local  complaint,  and  this  has 
been  usually  attempted  by  the  application  of  caustic 
issues  near  the  part  affected.  A  new  plan  of  treatment 
has  been  lately  proposed,  in  which,  instead  of  issues, 
the  patient  is  strictly  confined,  for  a  great  length  of 
time,  to  the  horizontal  posture.  When  we  consider 
the  nature  of  the  affection,  and  especially  when  wc 
perceive  the  ravages  which  it  commits  in  the  structure 
of  the  bones,  wc  can  scarcely  imagine  how  mere  rest, 
although  a  powerful  adjunct,  can  alone  perform  a  cure, 
and  we  are  led  to  conjecture,  that  in  those  cases  where 
this  plan  has  been  successful,  the  syinptoms  depended 
simply  upon  weakness,  or  a  loss  of  voluntary  power, 
arising  from  a  nervous  affection,  but  without  any  struc- 
tural disease.  In  Palsy  of  long  continuance,  where  the 
original  cause  of  the  disease  is  removed,  and  where  the 
structure  of  the  part  is  irremediably  injured,  it  has 
been  found  of  great  impoitance  for  llie  patient  to  use 
as  much  voluntary  exertion  as  possible  in  the  affected 
muscles,  and  in  this  way  the  healthy  action  has  been, 
restored  in  parts  which  were  previously  almost  quite 
useless. 

Sect.  VIII.     Hydrocefihalus.      Jl'ater  in  the  Head. 

We  have  placed  this  disease  in  the  genus  Dyscinesia, 
although  it  is  in  fact  a  species  of  dropsy,  because  both 
its  symptoms  and  its  treatment  connect  it  more  with 
the  primary  diseases  of  the  nervous  system,  than  with 
thosb  of  any  other  part  of  the  animal   economy.     The 
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origin  of  lliis  tliseasc,  and  its  predisposing   causes,  are 
obscure:  it  affords  a  remarkable  instance  of  the  exist- 
ence of  a  peculiar  train  of  symptoms,  indicating  an  af- 
fection of  a  part  remote  from   that  whence   they  might 
naturally  be  supposed  to  proceed,  and  of  the  sympathy 
between  two  parts,  not  related  to   each   other    by    their 
local  situation,  or  by    any  obvious  action  of  their   func- 
tions.    The    disease,    when   it   exists   under    its    usual 
form,  commences  with  fever,  violent  pain   of  the  head, 
characterized  by  an   acute   darting    sensation,  which  is 
generally    felt  in  the    temples  or   across  the   forehead  ; 
great  sensibility  to    light  and    noise,    extreme  agitation 
and  restlessness,  with  the  expression  of  sudden  parox- 
ysms of  severe  suffering  ;    along  with  these   symptoms 
there   is   great    derangement   of   the   digestive  o:gans, 
vomiting  and  obstinate  constipation,    with    a    peculiar 
morbid   appearance   of    the   evacuations.     After  these 
symptoms  have  continued,  tiie  state  of  excitement  ap- 
pears to  be  succeeded  by  one  of  oppression  ;    there   is  a 
considerable   degree    of  coma   and    stupor,  while    the 
pulse  becomes  preternaturally  slow,  the   pupils  dilated, 
and  the  bowels  still    more    torpid.     The  indications   of 
severe  suflering  are  exchanged  for  those  of  insensibili- 
ty, and  at  length   a   complete  state   of  Paralysis  super- 
venes,  and   announces    the   near   approaches  of  death. 
Tlic  acute  disease  is  seldom,  if  ever,  found  after  the 
age  of  puberty  :  it  has  been  supposed,  although,  as  we 
think,    witi'.out   sufficient    foundation,   to   be   connected 
with  a  tendency  to  Scrofula  or  Rickets;  it  is,  however, 
hereditary,  and  therefore   may  be   conceived  to   attach 
to    some   original   peculiarity   in  the   structure  of    the 
body.     Its  exciting   causes  are   not  well   ascertained  ; 
for  although  it    may    occasionally  appear   to   follow   an 
injury  of  the  head,  in  most  cases  we  are  unable  to  trace 
it  to  any  thing  of  the  kind.     With  respect  to  its  proxi- 
mate cause,  we  apprehend  it  must  be   regarded  as  ori- 
ginating in  an  inflammatory  action  of  the  capillaries  of 
the  brain,  although  probably  of  some  specific  kind,  and 
that  the  effusion  of  the  fluid  is  the  con.'iequence  of  the 
increased  action  of  the  vessels.     In  what  consists  the  es- 
sential difference   between  Hydrocephalus   and  Fhreni- 
tis  is  not  well  ascertained,  whether  upon  a  different  set 
of  vessels,  or  upon  a  different  action  of  the   same    ves- 
sels ;    the  diseases  are,  however,  in  all  respects    very 
different   from   each  other,   both    with    respect  to  their 
symptoms  and  their  treatment.     The  connexion  which 
ve  observe   between  the  state  of   the  alimentary  canal 
and  the  head  is  difficult  to  explain ;  and  what  increases 
tlie  difficulty  is,  that   symptoms  which  very  nearly  re- 
semble those  of  Hydrocephalus  not   unfrequently  exist, 
where  it   would  appear  that   the    head   is  not  actually 
the  seat  of  disease,  and  which  are  referred  to  the  effect 
of  worms.     But  every  thing  that  respects  the  existence 
of   worms,  or   the    symptoms  which    they    produce,  is 
very  obscure,  and  is  so  much   involved   in   empiricism, 
that  we  are   alwavs   at   a   loss  to  determine   what   de- 


gree of  credit  is  to  be  attached  to  the  statements  liiat 
are  made  on  this  subject.  Upon  the  whole,  wc  are 
disposed  to  consider  the  peculiar  state  of  tiie  bowels 
as  partly  the  cause  and  partly  the  effect  of  the  condi- 
tion of  the  brain,  and,  as  far  as  regards  the  point  of 
practice,  whiciiever  is  actually  the  primary  disease, 
the  plan  of  treatment  is  not  materially  different. 

The  cure  of  Hydrocephalus  is  to  be  attempted  by  di- 
minishing the  over-excitement  of  the  vessels  of  the 
brain,  and  by  restoring  the  action  of  the  alimentary 
canal.  The  first  is  to  be  attempted  by  blood-letting, 
which  is  generally  local,  and  which  must  be  persevered 
in  as  far  as  the  strength  of  the  patient,  or  the  other 
circumstances  conisected  with  the  case,  will  admit,  but 
which  is  seldom  effectual,  unless  it  be  carried  to  an  ex- 
tent which  would  not  be  justified  under  less  urgent 
circumstances.  Purgatives  are  to  be  also  administered 
with  steadiness  and  perseverance,  until  the  evacuations 
assume  a  more  natural  aspect,  and  it  is  generally 
agreed,  that  they  are  more  effectual  when  calomel  en- 
ters into  their  composition.  Along  with  these,  which 
are  our  principal  means  of  relief,  we  apply  blisters  to 
the  head  and  neck,  with  external  cold,  and  likewise 
give  such  remedies  as  may  be  indicated  by  the  general 
state  of  fever,  or  by  any  other  peculiarly  urgent  symp- 
toms. These  remedies  are  to  be  used  in  the  first  stage 
of  the  complaint :  should  this  be  passed  by,  and  the 
symptoms  of  effusion  manifest  themselves,  we  believe 
that  every  means  will  be  unavailing,  but  still  it  is  our 
duly  to  attempt  what  offers  the  most  probable  chance 
of  relief,  and  among  the  remedies  which  have  been  re- 
commended at  this  period  is  mercury,  given  so  as  to 
produce  its  specific  effect  upon  the  system.  How  far 
we  are  still  to  use  blood-letting  is  a  question  which 
must  be  decided  by  the  symptoms  of  each  individual 
case,  but  the  assiduous  use  of  purgatives  will  still  be 
proper;  we  must,  however,  be  careful,  lest,  in  our 
eagerness  to  administer  medicinei,  we  aggravate  the 
sufferings  of  the  patient,  and,  by  an  ill-directed  solici- 
tude, disturb  the  short  remaining  period  of  his  exist- 
ence. 

Besides  the  disease  which  we  have  now  been  de- 
scribing, which  is  altogetherof  a  very  acute  kind,  there 
is  a  chronic  Hydrocephalus,  where  the  disease  comes 
on  so  slowly  as  scarcely  to  produce  any  general  affec- 
tion of  the  system.  The  bones  of  the  skull  in  these 
cases  gradually  give  way  to  the  pressure  of  the  fluid 
effused  in  the  interior  parts  of  the  brain,  and  the  hear! 
becomes  enlarged  to  a  degree  which  would  have  been 
supposed  incompatible  with  the  exercise  of  any  of  the 
functions,  or  indeed  with  the  actual  continuance  of  life. 
This  complaint  is  irremediable,  or,  if  any  relief  can  be 
obtained,  it  must  be  by  hazarding  an  operation  which 
promises  so  little  advantage,  that  nothing  but  the  mise- 
rable state  of  existence  in  which  the  patient  is  reduced 
by  the  disease  could  sanction  the  experiment." 


*  Hydrocephalus  m.iy  most  justly  be  considered  an  infiammatory  affection  of  the  brain.  It  often  approaches  very  insidiously,  having 
its  primary  seat  not  in  the  menitiranes,  but  in  the  parenchymatous  portion  of  that  organ.  Like  other  inflammations  seated  in  soft  parts, 
it  is  frequently  overlooked  both  by  the  patient  and  physician,  until  effusion  has  actually  taken  place  from  the  inflamed  vessels,  when 
we  can  do  little  more  tlian  diminish  the  sufferings  of  the  patient,  which  in  that  slate  .ire'  very  acute.  It  is  certain  that  Hydrocepii.ilus 
is  a  much  more  frequent  compl,Hint,  since  the  more  general  use  of  mercurv,  particularly  as  prescribed  in  the  diseases  of  children. 
The  observations  of  Blackall,  Beddiiigfield,  Wright,  and  Pemberton,  on  the  increase  of  excitement  produced  by  merciry,  and  (he 
aggravation  of  inflammatory  diseases  by  the  use  of  that  metal,  are  an  additional  evidence  of  its  injurious  effects  in  Dropsy  of  llie 
Brain.  In  several  instances,  the  writer  has  seen  Hydrocephalus  as  the  result  of  the  infantile  remittent  fever,  which,  in  its  commence- 
ment, was  overlooked  by  the  practitioner,  and  its  termination  in  Hydrocephalus  has  been  made  the  cloak  for  his  ignorance.  The 
frequent  observance  of  this  fact  has  led  us  to  divide  Hydrocephalus  into  two  species;  idiopathic,  trticeable  to  predisposition  from 
hereditary  conformation  of  the  brain;  and  symptomatic,  the  effect  of  injuries  of  the  head,  febrile  and  other  diseases,  more  espc- 
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Sect.  IX.     Sjiasrni  E/iilcJisia.     £/iilefisi/. 

Aficr  the  two  first  orders  of  the  Neuroses,  including 
the  diseases  that  are  characterized  respcciively  by  an 
increase,  and  by  a  diminution  of  the  nervous  power,  we 
come  to  the  third  order,  where  it  is  exercised  in  an  ir- 
legular  maimer;  to  these  we  give  the  name  of  Spasmi. 
^Ve  derive  the  genera  of  the  Spiismi  from  the  relation 
■which  the  partaflccted  bears  to  the  exercise  of  volition, 
into  diseases  of  the  voUiiiliuy  muscles,  the  involuntary 
muscles,  and  those  which  possess  a  middle  rank  be- 
tween tlie  two.  One  of  the  most  important  of  the  spe- 
cies belonging  to  the  first  genus  is  Epilepsy.  This 
disease  may  be  shovily  dcruicd  a  sudden  accession  ot 
violent  convulsions  of  the  whole  body,  with  a  loss  of 
sensation  and  voluntary  motion.  Each  attack  continues 
for  comparatively  a  short  period  only,  when  the  jjatient 
recovers  his  usual  state  of  body  and  mind,  and  experi- 
ences a  degree  of  stupor  and  drowsiness,  but  without 
:\ny  recollection  of  what  has  passed.  Although,  how- 
ever, the  eflcct  of  a  single  fit  is  not  productive  of  any 
visible  change  upon  the  animal  economy,  yet,  when  the 
disease  recurs  frequently,  and  the  attacks  are  violent, 
the  functions  that  depend  upon  the  nervous  system  gra- 
dually become  weakened,  and  ultimately  much  deranged, 
so  as  to  bring  on  imbecility  of  the  mental  faculties,  and 
an  iiTiperfcct  power  over  the  voluntary  muscles.  It  lias 
been  usual  to  divide  Epilepsy  into  idiopathic  and  sym- 
pathetic; the  latter  being  supposed  to  depend  upon 
some  obvious  exciting  cause  ;  but  wc  do  not  apprehend 
that  there  is  any  real  foundation  for  this  division;  it  in 
fact  amounts  lo  no  more  than  that  in  soir.e  cases  we  are 
able  to  delect  the  exi  iting  cause,  w  bile  in  others  we  are 
ignorant  of  it.  The  exciting  causes  appear  to  be  very 
various,  originating  from  a  great  number  of  different 
circumstances,  that  bear  difl'crent  relations  to  each  other, 
and  all  produce  nearly  the  same  symptoms.  Those  that 
generally  fall  under  our  observations  arc,  1st,  Injury 
and  inalconformation  of  the  skull,  or  the  parts  included 
in  it;  2cl,  Certain  states  of  the  alimentary  canal,  parti- 
cularly worms,  or  that  morbid  condition  of  their  con- 
tents which  is  supposed  to  be  favourable  to  the  produc- 
tion of  these  parasitical  animals;  3d,  The  peculiar  irri- 
tation caused  by  teething  ;  4th,  Violent  mental  emotions, 
especially  surprise  and  terror;  Slh,  l?tpeated  intoxica- 
tion ;  ami,  lastly,  an  hereditary  tendency  in  the  consti- 
tution, which  we  are  not  able  to  describe  or  define, 
although  we  can  have  little  doubt  of  its  existence.  The 
invasion  of  Epilepsy  is  sometimes  so  sudden,  that  the 
patient  has  not  the  least  warning  of  its  approach,  but 
falls  down  at  once  in  a  slate  of  complete  insensibility  ; 
at  other  times  there  is  a  feeling  of  oppression  in  the 
head,  with  vertigo,  dimness  of  sight,  and  confusion  of 
thought,  and  occasionally  there  is  a  peculiar  sensation 
of  cold,  which  has  been  named  the  aura  cpileptica, 
passing  up  from  some  ))art  of  the  body  to  the  head, 
when  the  complete  paroxysm  comes  on. 

As  the  disease  seems  to  originate  from  such  a  varie- 
ty of  causes,  so  its  prognosis  is  extremely  uncertain, 


and  its  cure  has  been  attcmplccl  by  a  great  variety  of 
means.  When  the  exciting  cause  is  clearly  ascertained, 
we,  of  course,  direct  our  whole  attention  to  the  remo- 
val of  it;  and  the  success  of  our  attempts  in  this  way 
must  entirely  depend  upon  the  degree  in  which  this 
can  be  accomplished.  When  the  ciuse  is  not  obvious, 
we  have  but  little  to  guidi-  us  in  our  operations,  except 
a  reference  to  the  general  state  of  tlie  functions,  an;l 
some  analogies  which  are  too  often  very  obs  :ure  and 
uncertain.  The  slate  of  the  bowels  is  one  of  the  first 
things  to  be  attended  to;  and,  in  children,  we  are  often 
able  to  remove  very  formidable  attacks  of  the  disease, 
by  com])lctcly  evacuating  the  alimentary  canal.  It  is 
generally  the  custom  to  make  c  lomel  one  of  the  prin- 
cipal ingredients  in  the  purgatives  that  are  administer- 
ed in  Epilepsy,  and  il  is  probably  used  with  more  ad- 
vantage when  united  to  jalap,  scammony,  colocynlh,  or 
some  of  llie  drastic  mLdicines  of  this  description.  When 
the  digestive  organs  seem  to  suffer  from  acidity  and 
flatulence,  or  froin  any  other  particular  symptom,  we 
are  to  endeavour  to  remove  them  by  the  appropriate 
remedies;  and  when  there  is  a  general  weakness  of  the 
digestive  organs,  we  employ,  according  to  circumstances, 
stimulants,  stomachics,  and  tonics.  It  has  been  pro- 
posed, in  those  cases  where  the  fit  is  preceded  by  the 
aura,  to  cut  off  the  communication  between  the  part 
whence  the  peculiar  sensation  proceeds  and  the  brain, 
by  compressing  the  nerve,  or  even  dividing  it  ;  but  it 
is  doubtful  how  far  this  practice  has  been  attended  with 
success,  or  how  far  wc  ought  to  expect  any  benefit 
to  be  derived  from  it.  When  there  is  no  obvious  ex- 
citing cause,  and  when  the  different  organic  functions 
do  not  exhibit  any  evident  irregularity,  we  can  have 
but  a  faint  prospect  of  removing  the  disease;  and  our 
practice  must,  for  the  most  part,  proceed  entirely  upon 
empirical  principles.  In  this,  as  in  all  other  similar 
cases,  we  find,  that  in  proportion  to  the  obscurity  of  the 
complaint,  and  the  real  difficulty  which  there  is  in  re- 
lieving it,  so  is  the  number  of  infallible  remedies  that 
are  held  out  to  the  hopes  and  fears  of  the  unfortunate 
sufferers.  The  remedies  tliat  have  been  proposed  for 
Epilepsy,  under  this  form  of  the  disease,  may  be  divided 
into  three  classes  ;  those  that  are  called  antispasmndics, 
generally  possessing  some  jiroperty  that  powerfully  af- 
fects the  external  senses  ;  tonics,  and  a  miscellaneous 
description  of  remedies,  which  can  only  be  referred  to 
their  power  of  acting  upon  the  imagination.  Some  of 
the  principal  antispasmodics  arc  ether,  valerian,  castor, 
and  musk,  to  which  it  has  been  the  custom  to  add 
opium,  antl  various  other  sedatives  In  certain  cases  of 
convulsions,  we  conceive  it  not  impossible  that  benefit 
iliay  have  been  derived  from  these  substances  ;  but  we 
have  no  conception  that  they  can  have  any  great  power 
over  proper  Epilepsy  The  second  division  of  reme- 
dies, the  tonics,  although  of  very  problematical  opera- 
tion, possess  more  claim  upon  attention.  Of  these  the 
most  powerful  are  certain  metallic  salts,  as  the  nitrate 
of  silver,  cupruir.  ammonialum,  the  oxide  of  zinc,  and 
various  salts  of  iron  and  aisenic.     In  what  manner  these 


cially  such  as  occur  in  early  Wfe,  when  the  undue  dett-rniination  of  blond  to  the  brain  is  an  ordinary  occurrence.  When  llydroce- 
pli:ilus  can  he  detected  in  its  forming  stage,  much  may  be  done,  not  by  llie  usual  medicine,  mercury,  but  by  tlie  lancet,  cupping,  a 
blister  covering  tlic  scalp,  by  active  saline  cathartics,  and  by  oilier  means  of  depicting  the  system  and  restoring  the  natural  excre- 
tions. The  practice  of  administering  mercury  in  Dropsy  of  the  Rmin  cannot  be  loo  severely  reprobated.  It  has  again  and 
again  been  the  cause  of  the  disease,  wlicn  administered  for  worm.",  and  in  other  complaints  where  the  patient  did  not  previously 
manifest  the  least  tendency  to  an  affection  of  the  brain. 
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substances  act,  nr.d  for  what  panicular  varieiies  of  the 
disease,  or  stales  of  the  system,  they  are  each  of  them 
mort;  particularly  serviceable,  are  points  on  which  \vc 
have  little  certain  knowledge.  Vegetable  tonics  ate 
among  the  remedies  usually  prescribed  for  Epilepsy; 
of  these  cinchona  maybe  supposed  to  supersede  all  the 
rest,  although,  by  way  of  giving  variety  to  our  prescrip- 
tions, we  may  substitute  other  articles  of  the  same  de- 
scripuon,  or  may  occasionally  give  them  in  combina- 
tion. We  have  mentioned  worms  among  the  exciting 
causes  of  Epilepsy,  and  this  appears  to  be  the  case 
more  particularly  with  the  tape-worm.  As  the  oil  of 
turpentine  seems  to  act  very  powerfully  upon  these 
animals,  we  may  be  fairly  allowed  to  try  the  effect  of 
turpentine  in  all  cases  of  Epilepsy  that  have  baffled  our 
other  means,  even  when  we  have  no  evidence  of  the 
existence  of  the  taenia,  more  especially  as  the  indications 
of  its  presence  in  the  intestines  are  not  always  very  ob- 
vious. 

Nearly  allied  to  Epilepsy,  and  perhaps  differing  from 
it  chiefly  in  degree,  are  the  convulsions  with  which 
children  are  so  frequently  attacked,  more  especially 
about  the  period  of  dentition.  These  alferiions  are  ge- 
nerally removed  as  the  exciting  cause  ceases  to  operate, 
and  are  not  productive  of  any  permanent  injury  to  the 
constitution.  It  is,  however,  necessary  to  use  the  ap- 
propriate means  for  facilitating  the  passage  of  the  leetli 
through  the  membrane  that  covers  them;  while,  at  the 
same  time,  it  will  be  desirable  to  evacuate  the  bowels 
completely,  and  to  be  extremely  guarded  with  respect 
to  the  diet.  The  paroxysm  is  supposed  to  be  shortened 
or  relieved  by  immersing  the  patient  in  the  warm  bath  ; 
and  it  is  a  remedy  which  may  be  always  employed  with 
safety,  if  not  with  advantage. 

Sect.  X.     Hyucria.     Hysteric  Disease. 

Hysteria  is  a  disease  of  so  multifarious  an  aspect, 
which  exists  under  such  a  variety  of  forms,  differs  so 
much  in  its  violence  at  different  times,  and  is  so  pecu- 
liar in  its  nature,  and  in  its  effects  upon  the  animal  eco- 
nomy, that  we  feel  some  difficulty  in  giving  a  concise 
and  summary  account  of  it. 

It  us'iaily  occurs  in  fits  or  paroxysms,  which  consi- 
derably resemble  those  of  Epilepsy,  except  that  they  are 
less  violent,  and  tnat  the  consciousness  is  not  altogether 
lost;  but  there  is  the  same  convulsive  exertion  of  the 
limbs,  and  the  sensations  and  mental  faculties,  although 
not  entirely  suspinded,  are  much  disordered  and  per- 
verted. There  is  likewise  in  Hystei  ia  a  symptom  which 
may  be  conceived  to  bear  some  analogy  to  the  aura  epi- 
leptica,  which  has  obtained  the  name  of  the  globus  hys- 
tericus. It  commences  with  a  peculiar  feeling  of  pain 
and  distention  in  some  part  of  the  abdomen,  which  gra- 
dually rises  up  the  course  of  the  intestinal  canal,  until  it 
reaches  the  stomach,  and,  finally,  the  upper  part  of  the 
throat,  whtre  it  remains  stationary,  and  seems  to  threat- 
en immediate  suffocation.  The  con\ulsivc  affections 
now  come  on,  and  are  attended  v/ith  faintness  and  par- 
tial insensibility,  while  the  patient  laughs  and  cries  al- 
ternately, exhibiting  almost  an  appearance  of  delirium 
or  fatuity,  until  the  paroxysm  is  terminated  by  an  eruc- 
tation of  flatus,  to  which  succeeds  a  copious  discharge 
of  pale  urine,  and  sometimes  a  degree  of  stupor  and 
drowsiness. 

The  nature  of  the  convulsions,  as  well  as  of  the  other 
symptoms,  varies  in  all  possible  ways.     Sometimes  the 


limbs  are  rigidly  fixed  in  one  position;  at  other  times 
they  are  violently  agitated:  occasionally  there  is  a  ge- 
neral stupor  approaching  to  coma;  at  other  times  pains 
are  felt,  which  are  so  violent  as  to  cause  the  patient  to 
utter  the  most  horrid  screams- 
There  is  something  very  mysterious  about  the  excit- 
ing causes  of  Hysteria.  It  appears,  in  many  cases,  to  be 
merely  a  mental  affection,  induced  by  vio:ent  passions 
or  strong  emotions  ;  and  so  much  is  this  the  case,  that 
the  patient  is  certainly  able,  by  voluntary  exertion,  to 
prevent  the  accession  of  the  disease,  which,  if  it  had 
been  suffered  to  proceed  in  its  usual  course,  would  have 
assumed  the  formidable  appearance  that  has  been  de- 
scribed above.     The  symptoms  are  frequently  induced 
by  a  kind  of  imitation,  where  the  sight  of  a  patient  la- 
bouring under  the  disease  will  bring  a  similar  disease 
on   the  by  standers.     These    fjcts   have  led  so.".i3    per- 
sons, both  professional  ai:d  unprofessional,  to  consider 
Hysteria  as  always  a  fictitious  complaint;  one  entirely 
under  the  control  of  the  will;  which,  like   the  expres- 
sion of  anger,  may  be  always  restrained,  beina^  assum:.l 
for  the  purpose  of  exciting  sympathy,  or  other  similar 
motive.     To  a  certain  extent  this  maybe  tiue;   but  wc 
apprehend  that   no  one  who  has    frequently  witRCsse<l 
the  disease  in  its  aggravated  form,  can  suppose  that  it  i  ■• 
always   so.     Indeed,   wc  cannot  conceive  how  any  vo- 
luntary effort  could  produce  the  effects  upon  the  variou; 
organic   functions,  that  are  so   frequently  observed   i:i 
this  disease,  or  that  any  thing,  except  a  highly  morbiil 
condition  of  the  animal  economy,  could  enable  the  pa- 
tient  to    perform   the    convulsive   muscular   exertions, 
which  far  exceed  what  is  ever  observed  in  the  same  in- 
dividual at  other  limes.     It  is  well  known  that  Hyste- 
ria is  almost  entirely  confined  to  females,  and,  among 
these,  it  is  generally  met  with  in  those  of  feeble  mus- 
cular powers,  but  of  great  nervous  sensibility.     Some 
instances  occasionally  occur  in  the  male  sex,  which  wc 
think  are  entitled  to  be  classed  with  Hysteria,  whoso 
state  of  body  and  mind  are  most  similar  to  the  female 
constitution.     We  have  already  mentioned  the  resem- 
blance which  Hysteria  bears  to  Epilepsy;  and  we  con- 
ceive that  it  is  often  extremely  difficult  to  distinguish 
between   them,  where  the  one   disease  appears  in  its 
mildest,  and  the  other   in  its  most  acute  form.     The 
globus  is  not  always  present  in  Hysteria;  and  there  are 
certain  cases  which  seem  entitled  to  the  appellation  of 
Epilepsy,  yet  where  the   insensibility  is  not  complete, 
and  where  the  state  of  the  feelings  and  of  the  nervous 
functions  very  much  resemble  what  has  been  described 
as  characterizing  Hysteria;  and.  besides  this,  the  dis- 
eases are  sometimes  evidently  convertible  into  each 
other,  what  begins  under  the  form   of  Hysteria  finally 
terminating  in  Epilepsy. 

Hysteria,  when  it  appears  in  its  unmixed  form,  and 
is  not  the  forerunner  of  Epilepsy,  or  symptomatic  of 
any  other  disease,  is  seldom  attended  with  danger,  al- 
though it  may  be  difficult  to  remove.  Our  indicaiions 
are  to  prevent  or  cut  short  the  paroxysm,  and  to  oli- 
viatc  its  return.  The  first  is  accomplished  by  any  su  !- 
den  impression  upon  the  mind  or  the  organs  of  sense. 
The  general  directions  for  this  purpose  it  is  almost  im- 
possible to  lay  down,  as  so  much  depends  upon  the 
peculiar  circumstances  of  the  case,  both  with  respect 
to  the  bodily  and  mental  constitutioti  of  the  patient.  A 
fit  has  been  prevented  by  suddcidy  dashing  cold  water 
over  the  patient,  by  antispasmodics,  carminatives,  or 
sliniul.ints,  and  by   various  means  which  only   opera'.e 
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through  t!ie  medium  of  iho  i:iM£>iiiaiioii.  In  order  to 
prevent  the  ixiuiii  of  the  fit,  \vc  endeavour  to  resloi'e 
the  due  balunce  hclwecn  the  |jovvers  of  the  syslera,  by 
incteasins;  stieni^lh  while  \vc  diminish  action.  This  is 
acconi|)libucd  print  ipally  by  tonics  ot  various  kinds,  ve- 
i;etable  and  metallic,  of  which,  pcihaps,  the  most  ef- 
ficacious is  cinchona,  combined  wilh  some  pveparation 
of  iron.  Anionjj  the  auxiliary  means,  we  may  mention 
bodily  exercise,  the  cold  balh,  abstinence  in  diet,  early 
rising,  and  such  other  means  as  arc  generally  allowed 
to  invigorate  the  system,  while,  during  the  whole  course 
of  ll'.e  disease,  wc  are  to  be  especially  careful  to  pre- 
serve a  veiy  open  state  of  the  bowels. 

Sect.  XI.     C/icrca.     St.  ruus's  Dance. 

This  is  a  peculiar  kind  of  convulsion,  which  princi- 
pally affects  the  extremities,  and  generally  the  arm  and 
leg  of  one  side  more  than  the  other.  It  consists  in  a 
loss  of  voluntary  power  over  the  parts,  so  that  the  pa- 
tient is  unable  to  move  them  in  the  required  direction, 
while  they  are  subject  to  a  variety  of  sjiontaneous  mo- 
tions, which  he  has  it  not  in  his  power  to  restrain. 
Other  parts  of  the  body,  especially  the  lace,  are  sub- 
ject to  involuntary  Iwitchings  ;  and,  when  the  disease 
is  violent  and  has  been  of  long  standing,  the  speech  be- 
comes alfected,  and  at  length  a  degree  of  fatuity  super- 
venes. 

Chorea  makes  its  fust  appearance  almost  exclusively 
in  young  persons,  for  three  or  four  years  previously  to 
the  period  of  pubet  ty  ;  but  if  it  be  not  removed  by 
proper  remedies,  it  will  continue,  in  a  certain  degree, 
ibr  a  long  period,  or  even  during  the  remainder  of  life. 
The  patients  are  generally  of  a  delicate  habit  of  body, 
and  such  as  have  not  enjoyed  a  sufficiency  of  nourish- 
ment, fresh  air,  or  bodily  exercise.  It  occasionally  oc- 
curs in  paroxysms,  or,  at  least,  is  more  violent  at  some 
times  than  at  others  ;  but  generally  its  progress  is  gra- 
dual, first  exhibiting  itself  in  certain  gestures  or  mo- 
tions of  the  limbs,  which  seem  rather  objects  of  ridicule 
than  of  medical  treatment.  Sometimes  the  first  symp- 
tom that  is  noticed  is  a  dragging  of  the  leg  in  walking, 
similar  to  what  we  obseve  in  slight  paralysis.  Along 
with  the  more  appropriate  symptoms  we  generally 
find,  that  the  digestive  organs  are  deranged,  and  espe- 
cially that  the  bowels  are  torpid.  The  disease,  in  some 
cases,  appears  to  be  sympathetic  of  a  local  irritation,  such 
as  that  from  teeth  or  from  worms  ;  but,  generally,  we 
do  not  observe  any  local  exciting  cause  to  which  it  can 
be  referred.  It  is  said  to  be  disposed  to  disappear  spon- 
taneously at  the  age  of  puberty,  but  we  doubt  the  cor- 
rectness of  this  observation. 

The  cure  of  Chorea  has  been  attempted  by  various 
means  that  are  very  opposite  to  each  other.  By  some 
authors  depletion  is  recommended,  while,  by  others, 
tonics  and  stimulants  are  prescribed  ;  and  in  each  case 
the  remedies  are  directed  generally  with  little  regard 
to  the  nature  of  the  individual  cases,  or  the  difference 
which  may  exist  between  them.  This  apparent  incon- 
sistency, perhaps,  depends  partly  upon  the  nature  of  the 
complaint,  which,  like  some  others  of  the  Neuroses, 
may  arise  from  causes  that  are  almost  diametrically  op- 
posite to  each  other,  and  yet  may  exhibit  nearly  the 
same  symptoms.  The  plan  of  treatment  which  we  shall 
recommend  is,  that  the  state  of  the  bowels  be  always 
the  first  object  of  attention ;  that  brisk  cathartics  be 
administered,  consisting  of  calomel    combined   wilh  a 


drastic  purgative,  until  the  evacuations  arc  of  the  natt;- 
ml  ([uanlily  and  quality.  If  the  appetite  be  defective, 
we  should  then  administer  stomachics;  and  if  the  sys- 
tem exhibit  marks  of  general  weakness,  we  may  em- 
ploy tonics  and  stimulants.  We  believe  that  less  ad- 
vantage" will  he  obtained  from  the  use  of  opium  and 
other  sedatives,  than  the  nature  and  the  symptoms  of  the 
disease  might  lead  us  to  expect ;  nor  do  we  apprehend 
that  much  will  be  gained  by  the  tribe  of  antispasmo- 
dics. The  application  of  blisters  to  the  origin  of  the 
nerves  which  supply  the  affected  part,  especially  to  the 
different  regions  of  the  spine,  has  been  found  a  useful 
practice  ;  mercury  given  so  as  to  effect  the  system,  has 
been  strongly  recommended  by  some  writers,  and  like- 
wise electricity  ;  but  we  do  not  feel  much  confidence  in 
either  of  these  remedies.  We  need  scarcely  remark, 
that  it  is  extremely  important  in  all  cases  of  Chorea  to 
examine  the  state  of  the  teeth,  and  to  remove  every 
probable  cause  of  irritation  which  may  seem  to  be  de- 
rived from  this  source. 

Sect.  XII.      Tetanus. 

By  Tetanus,  in  its  most  extensive  sense,  we  mean 
a  rigid  contraction  of  any  muscle  or  set  of  muscles  ; 
but  it  is  usually  applied  to  a  general  condition  of  the 
system,  where  all  the  muscles  of  the  body,  and  espe- 
cially those  of  the  trunk,  neck,  and  jaws,  are  in  a  per- 
manently contracted  state,  so  as  to  render  the  patient 
almost  incapable  of  motion,  speech,  and  deglutition, 
while  the  most  acute  pain  is  experienced  in  all  the  af- 
fected parts,  and  particularly  about  the  pit  of  the  sto- 
mach and  over  the  abdomen.  The  disease  is  some- 
times principally  confined  to  the  jaws  and  the  neigh- 
bouring parts,  when  it  is  styled  Tiismus  or  locked  jaw. 
It  usually  commences  with  a  degree  of  stiffness  in  the 
back  of  the  neck,  with  some  difficulty  in  opening  the 
mouth  ;  to  this  succeeds  the  rigidity  of  the  muscles  of 
the  trunk,  where  it  is  often  so  violent  as  to  bend  the 
body  into  tho  Jbrm  of  an  arch,  and  it  finally  extends 
to  the  extremities.  The  disease  is  aggravated  by  pa- 
roxysms, which  are  generally,  but  iioi  always  brought 
on  by  some  voluntary  exertion,  as  by  changiag  the 
posture,  or  by  swallowing,  when  the  contractions  be- 
come much  more  forcible,  and  the  pains  more  acute, 
until  the  patient  is  carried  off  in  one  of  these  acces- 
sions, exhausted  as  it  were  by  his  excessive  exertions, 
and  worn  out  by  the  violence  of  his  sufferings.  The 
exciting  causes  of  the  disease  are  of  two  kinds  ;  the 
most  frequent  in  this  climate  is  a  certain  species  of 
mechanical  injury,  not  productive  of  much  pain,  but 
exciting  a  specific  irritation,  which,  from  some  unkno.vn 
cause,  affects  the  nerves  so  as  to  induce  the  disease. 
Wounds  of  a  nerve  are  perhaps  the  most  frequent 
cause,  but  laceration  of  a  tendon  is  also  said  to  excite 
it ;  and  it  is  often  observed  to  follow  gunshot  wounds 
or  surgical  operations,  in  which  large  bones  have  been 
divided  ;  in  these  cases  it  is  generally  supposed  that  a 
loose  splinter  of  bone  has  been  left  in  the  wound,  that 
a  nerve  has  been  torn,  or  perhaps  included  in  a  liga- 
ture. The  other  class  of  the  exciting  causes  of  Tetanus 
is  even  more  obscure  ;  it  occurs  principally  in  hot  cli- 
mates, and  generally  originates  from  those  circum- 
stances that  are  supposed  suddenly  to  check  the  cuta- 
neous perspiration,  where  the  body  is  exposed  to  damp- 
and  cold  after  great  heat;  of  these  one  of  the  most 
frequent   occasional  causes  is  sleeping   on    the    moiu 
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ground,  after  violent  exercise  under  a  tropical  sun. 
ift  does  not  appear  that  the  symptoms  of  the  disease  in 
these  two  varieties  are  materially  different,  although 
arisinij  from  such  different  causes ;  but  those  of  the 
latter  kind,  which  are  termed  idiopathic,  are,  for  the 
most  part,  less  violent  than  such  as  arise  from  wounds 
or  other  mechanical  injuries.  Although  fever  is  not 
an  essential  symptom  of  the  disease,  yet,  after  it  has 
subsisted  for  some  time,  the  pulse  becomes  accelerated 
and  the  temperature  increased  ;  and  it  has  been  sup- 
posed that  the  best  means  which  we  possess  of  form- 
ing a  prognosis  is  derived  from  the  state  of  the  pulse, 
esperially  with  respect  to  its  velocity. 

In  attempting  the  cure  of  Tetanus,  the  first  object  is 
to  remove  the  source  of  irritation,  if  it  depends  upon 
any  obvious  mechanical  cause  ;  if  it  proceeds  from  a 
wound  of  any  kind,  it  has  been  recommended  to  di- 
vide the  nerve  which  passes  from  the  wounded  part  to 
the  brain ;  but  this  practice  has  not  been  attended 
with  the  expected  relief,  nor  has  even  amputation  of 
the  limb  been  successful,  when  the  disease  has  once 
taken  possession  of  the  constitution.  Applying  caus- 
tics, or  healing  stimulants,  as  the  oil  of  turpentine,  to 
the  wound,  so  as  to  produce  a  copious  suppuration  in  the 
part,  has  been  thought  to  afford  a  probable  means  of  re- 
lief, upon  the  principle  that  where  Tetanus  has  followed 
from  a  mechanical  injury,  the  discharges  have  assumed 
an  unhealthy  aspect.  It  is,  however,  extremely  doubt- 
ful whether  any  advantage  has  been  derived  from 
these  practices,  and  at  all  events  our  main  reliance  is 
to  be  placed  upon  internal  remedies,  of  which  the 
most  important  is  opium  When  the  symptoms  of  the 
disease  unequivocally  manifest  themselves,  we  must  im- 
mediately have  recourse  to  this  medicine  in  frequently 
repeated  doses  ;  the  extent  of  the  dose  must  depend  upon 
the  effect  which  it  produces  on  the  system;  but  the  quan- 
tity which  has  been  taken  in  this  disease  is  very  large, 
and  much  more  than  could  have  been  borne  in  the  or- 
dinary condition  of  the  functions.  Many  substances 
have  been  united  with  opium,  upon  the  idea  of  increas- 
ing its  efficacy,  but  it  may  be  questioned  whether  they 
are  of  any  essential  benefit ;  perhaps  indeed  in  those 
cases  where  there  is  much  fever,  a  combination  of 
opium  and  ipecacuanha  may  be  preferable  to  opium 
alone.  Some  cases  are  upon  record  where  idiopathic 
Tetanus  has  been  relieved  by  dashing  cold  water  over 
the  patient,  or  by  immersing  him  in  the  cold  bath,  but 
this  has  probably  been  in  the  slighter  cases  only,  and 
in  Tetanus  from  wounds  has  been  found  completely 
useless,  perhaps  even  injurious;  for  in  such  cases  the 
sensations  of  the  patient  rather  indicate  the  application 
of  warmth  than  of  cold  to  the  surface.  Besides  the  in- 
ternal exhibition  of  opium,  it  has  been  found  to  pio- 
duce  its  appropriate  action  on  the  system,  by  being 
rubbed  on  the  skin  in  the  form  of  ointment ;  when  the 
process  of  friction  does  not  add  to  the  sufferings  of  tlie 
patient,  this  will  at  all  times  be  found  a  useful  adjunct 
to  the  internal  exhibition  of  the  remedy  ;  and  where 
the  deglutition  is  very  much  impeded,  we  are  uculer  the 
necessity  of  entirely  depending  upon  it.  Mercury, 
which  in  modern  times  has  been  regarded  by  some  au 
thors  as  a  universal  panacea  for  all  complaints,  has 
been  employed  in  Tetanus,  and,  as  we  are  inforined, 
with  the  usual  success  ;  but  it  has  not  produced  the 
same  good  effect  in  other  hands.  Wine  or  ardent  spi- 
rits, taken  in  large  quantities,  has  been  re'^ommended 
in  Tetanus,  and  some  cases  are  upon  record  where  this 
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plan  has  appeared  to  be  successful  ;  but  upon  the 
whole  we  think  it  is  less  effective  than  opium,  and  we 
percieve  no  motive  for  preferring  it.  Purgatives  in  this, 
as  in  all  the  Neuroses,  are  valuable  adjuncts  to  our  other 
remedies,  but  in  Tetanus  we  are  not  to  depend  upon 
them  as  affording  a  radical  means  of  cure. 

Sect.  XIII.     Colica.     Cclic. 

Perhaps  the  only  idiopathic  disease  which  can  be 
considered  as  belonging  to  the  next  genus  of  the 
Spasmi,  those  which  consist  in  an  irregular  action  of 
the  involuntary  muscles,  is  Colica.  Colic  consists  in 
pain  of  the  bowels,  especially  characterized  by  a  twist- 
ing sensation  in  the  umbilical  region,  accompanied 
with  spasmodic  contraction  of  the  abdominal  muscles, 
and  obstinate  cosiiveness.  There  are  many  varieties  of 
Colic,  which  are  clearly  referable  to  different  exciting 
causes,  but  which  nearly  resemble  each  other  in  their 
symptoms  :  the  peculiar  state  of  the  digestive  organs, 
and  of  the  biliary  secretion;  various  articles  of  food,  or 
merely  an  excessive  quantity  taken  into  the  stomach  ; 
retention  of  the  faeces ;  tlie  application  of  cold  and 
moisture  to  the  feet;  perhaps  worms;  and  certain  me- 
tallic poisons,  particularly  lead.  It  has  been  ascribed 
to  a  metastasis  of  gout  from  the  extremities,  and  it  has 
been  supposed  that  the  intestines  were  subject  to  Rheu- 
matism ;  but  whatever  be  the  origin  of  the  disease,  it 
is  probable  that  its  proximate  cause  is  always  the  same, 
an  irregular  contraction  of  the  muscular  fibres  of  some 
portion  of  the  intestinal  canal.  When  this  state  pro- 
ceeds to  a  very  violent  degree,  the  peristaltic  motion  of 
the  bowels  is  entirely  inverted,  and  the  faeces  are  even 
discharged  by  vomiting ;  occasionally  the  bowels  have 
their  action  so  much  deranged,  that  one  portion  which 
is  much  contracted  is  forced  into  another  which  is  less 
so,  forming  what  has  been  called  an  intus-susception  : 
the  disease  in  this  aggravated  form  has  been  termed 
Ileus,  or  the  Iliac  passion.  There  is  no  fever  necessarily 
connected  with  Colic,  and  by  this  circumstance  it  may 
be  distinguished  from  Enteritis  ;  another  diagnosis  is, 
that  in  Enteritis  the  pain  of  the  abdomen  is  increased 
by  pressure,  whereas  in  Colic  it  is  perhaps  rather  re- 
lieved by  this  means ;  but  although  the  diseases  are 
essentially  different  from  each  other,  yet  Colic,  if  not 
speedily  relieved,  is  liable  to  produce  inflammation. 
On  this  account,  when  it  is  violent,  we  are  frequei'ily 
obliged  to  commence  with  blood-letting,  which  both 
obviates  the  subsequent  tendency  to  the  inflammatorf 
state,  and  renders  the  exhibition  of  purgatives  more 
effectual.  The  great  object,  however,  is  to  procure  the 
discharge  from  the  bowels;  but  when  Ihe  vomiting  is 
severe,  this  is  a  point  which  it  is  often  difficult  to  ac- 
complish. For  the  most  part  it  is  dangerous  to  pro- 
mote the  tendency  to  vomiting,  lest  we  should  produce 
an  inversion  of  the  perislakic  motion  of  the  intestines, 
ytt  sometimes  the  stomach  is  relieved  by  the  free  eva- 
cuation of  its  contents,  and  occasionally  a  single  dose 
of  opium  is  useful  under  these  circumstances.  We 
are,  however,  to  place  our  main  dependence  upon  pur- 
gatives, administered  in  frequently  repeated  doses,  of 
such  strength  as  the  stoniacli  will  bear,  and  in  the  form 
which  IS  least  obnoxious  by  their  bulk  o-  their  sensible 
qualities.  The  operation  of  purgatives  is  much  pro- 
moted by  injections,  which  should  be  as  capaciou.-.  as 
the  parts  will  receive;  and  we  may  render  liieiii  more 
aciive  by  mixing  some  cathartic  ingredient  with  them. 
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The  choice  of  ihe  purgative  depends  iipon  a  variety  of 
circumslances,  connected  with  the  lialiils  and  constitu- 
tion of  tlie  i>;ititnt,  for  which  it  is  not  easy  to  lay  down 
any  general  rules.  Some  praclitfontrs  place  great  con- 
fidence in  calomel,  tiiher  alone  or  combined  with  some 
drablic,  as  colocyiith  or  scammony  ;  where  the  sto- 
mach will  retain  it,  and  the  disease  is  not  too  violent, 
oleum  ricini  is  a  safe  and  cfTectual  remedy,  and  in  most 
cases  the  neutral  salts,  especially  the  sulphate  of  mat^- 
ncsia,  will  be  found  useful  adjuncts  to  the  more  pow- 
erful remedies.  The  patient  is  often  much  distressed 
viith  flatulence,  for  which  he  may  obtain  temporary 
relief  by  carminatives  and  stimulants  ;  the  latter,  how- 
ever, must  always  be  given  in  smalt  doses.  When  the 
bowels  have  been  fully  evacuated,  the  pain  is  generally 
relieved  or  much  mitigated  ;  but  if  this  be  not  then 
the  case,  we  may  safely  administer  opium.  Should  there 
be  much  soreness  of  the  abdomen,  which  is  increased  by 
pressure,  indicating  a  tendency  to  inflammation  of  the 
perito:  aeum  or  the  neighbouring  parts,  leeches  or  blis- 
ters will  be  proper  ;  and  in  most  cases  we  shall  find  re- 
lief from  hot  lumentations,  or  the  warm  bath.  Persons 
who  have  suffered  from  Colic  should  be  extremely 
cautious  with  respect  to  their  diet,  and  should  carefully 
guard  against  external  cold,  as  it  is  found  that  a  severe 
fit  of  the  complaint  always  lays  the  loutidation  for  subse- 
riuent  returns  of  it,  which  may  terminate  either  in  acute 
inflammation,  or  may  lead  to  some  oiganic  disease  of  the 
part,  less  rapid  in  its  progress,  but  equally  fatal  in  its 
ultimate  result. 

We  have  placed  in  this  part  of  our  system  the  disease 
of  Tympanitis,  an  afTection  which  is  characterized  by  an 
enlargement  of  the  abdomen,  caused  by  a  collection  of 
air,  either  contained  within  the  intestines,  or  diffused 
through  the  cavity  of  the  peritonaeum.  Although  it  is 
generally  described  as  a  primary  affection,  we  think 
there  is  much  obscurity  attached  to  it,  and  we  are  even 
disposed  to  doubt  of  its  existence  as  more  than  a  mere 
symptom  of  Dyspepsia,  at  least  in  that  variety  where  the 
air  is  retained  within  the  bowels.  With  respect  to  the 
other  variety,  it  must  necessai  ily  be  the  result  of  a  struc- 
tural derangement  of  the  part,  as  consequent  upon  some 
other  disease,  and  is  obviously  incompatible  with  the  ex- 
istence of  the  patient  for  any  great  length  of  time. 
Many  of  the  cases  which  have  been  described  as  Tym- 
pany we  should  be  disposed  to  refer  to  Dropsy,  and  others 
to  enlargement  of  the  mesenteric  glands,  in  both  cases 
accompanied  by  flatulence,  arising  from  the  weakened 
state  of  the  digestive  organs,  which  usually  attends  this 
complaint. 

Sect.  XIV.     Percussis.     Hoofiing-cough. 

The  third  genus  of  the  Spasmi  contains  the  diseases 
that  originate  from  irregular  contractions  of  the  semi- 
voluntary  muscles,  consisting  almost  exclusively  of  cer- 
tain afi'ections  of  the  thorax,  or  the  parts  immediately 
connected  with  it.  The  diseases  which  may  be  regard- 
ed as  primary,  or  of  sufficient  importance  to  claim  our 
attention,  are  Tussis,  Pertussis,  Dyspnoea,  Asthma,  and 
Angina  pectoris.  Although  we  think  that  cases  of 
cough  occasionally  occur,  which  cannot  be  referred  to 
any  more  general  aflTection,  and  wl:ich  must  be  regard- 
ed as  merely  nervous,  yet,  as  the  disease  is  generally 
symptomatic,  and  when  it  is  not  so,  may  depend  upon 
a  variety  of  causes,  which  must  necessarily  render  it 
almost  impossible  to  lay  down  any  general  principles 


for  its  cure,  wc  shall  not  attempt  to  give  any  farther 
account  of  it  in  this  place,  but  shall  procetd  to  the 
consideration  of  the  next  species,  Pcitussis.  This  is  a 
peculiar  kind  of  cough,  which  is  characieiized  by  se- 
veral symptoms  that  poiiit  it  out  as  a  disease  of  a  spe- 
cific nature,  a  circumstance  which  is  decidedly  proved 
by  the  fact  of  its  occurring  only  once  duiing  the  life 
of  each  individual,  and  by  its  being  propagated  by 
contagion.  It  comes  on  in  violent  paroxysms  of  re- 
peated short  expirations,  which  arc  succeeded  by  a 
quick,  deep  inspiration,  attended  willi  a  peculiar  sound, 
that  has  obtained  the  name  of  hoop,  or  wlioop,  from 
which  one  ol  its  popular  names,  that  of  Hooping-cough, 
is  derived.  The  paroxysm  is  often  terminated  by  vo- 
miting, and  induces  a  state  of  great  debility  and  ex- 
haustion, which,  however,  is  so  transient,  that  after 
the  patient  has  been  struggling  for  breath,  and  appa- 
rently almost  expiring,  in  a  few  moments  his  functions 
resume  their  natural  slate,  and  ne  cxiiibits  scarcely  any 
traces  of  disease.  As  liie  complaint  is  contagious,  and 
occurs  once  only  during  life,  it  necessarily  happens  that 
children  are  the  most  frequent  suojects  of  it  ;  but  when 
it  has  not  been  gone  tiirougb  during  childhood,  every 
age  seems  to  be  equally  liable  to  its  attacks.  Tnere  are 
lew  circumstances  in  pathology  which  are  more  diffi- 
cult to  explain  than  the  manner  in  which  a  disease  like 
Hooping-cough  can  prove  contagious,  which  is  not  ne-' 
cessarily  of  a  Icbrile  nature,  where  there  appears  to  be 
no  matter  generated  which  can  be  the  medium  of  in- 
fection, and  where  there  is  nothing  of  the  putrid  or  ma- 
lignant nature,  which  is  supposed  to  indicate  a  tenden- 
cy to  decomposition  in  the  constituents  of  the  body. 
As  a  point  of  practical  iiiiportance,  it  has  been  ques- 
tioned whether  the  contagion  can  be  conveyed  by  a 
third  person.  We  are  not  m  possession  of  any  facts 
which  can  enable  us  to  decide  positively  on  this  sub- 
ject, but  we  should  suppose  that  this  could  not  be  the 
case,  but  that  the  breath  of  the  patient  must  be  actually 
inhaled  in  order  to  produce  the  disease.  But,  whatever 
conclusion  we  may  form  upon  this  point,  we  have  suffi- 
cient evidence  from  our  daily  experience,  that  conta- 
gion is  its  most  usual,  if  not  its  only  cause.  When  a  pa- 
tient is  under  the  influence  of  the  complain;,  the  indi- 
vidual paroxysms  are  generally  brought  on  by  some 
obvious  cause,  as  by  muscular  exertion,  by  taking  food, 
or  even  by  sudden  mental  emotions.  At  its  commence- 
ment, the  symptoms  are  scarcely  to  be  distinguished 
from  those  of  a  common  catarrhal  cough,  and  three  or 
four  weeks  often  elapse  before  the  characteristic  marks 
of  Pertussis  make  their  appearance.  The  cough  gra- 
dually becomes  more  severe,  the  expirations  succeed 
each  other  more  rapidly,  and  are  followed  by  the  so- 
norous inspiration,  vomiting  then  comes  on,  and  the 
patient  falls  into  a  febrile  state,  which  seems  to  aggra- 
vate all  the  other  symptoms.  During  the  violent  pa- 
roxysm of  coughing,  tiie  passage  of  the  blood  through 
the  lungs  is  so  much  impeded  as  to  produce  a  deep  suf- 
fusion of  the  face  ;  and  it  frequently  happens  that  some 
of  the  small  arteries  are  ruptured,  and  that  blood  is  dis- 
charged, mixed  with  the  matter  expectorated,  or  bursts 
out  through  the  thin  cuticle  of  the  nose  and  mouth. 
When  the  disease  has  acquired  its  greatest  degree  of 
violence,  it  remains  for  some  time  stationary,  and  then 
declines.  The  period  which  it  occupies  in  the  whole 
process  is  very  uncertain,  and  it  is  sometimes  protract- 
ed for  many  months.  Whenever  it  exists  in  its  aggra- 
vated form  it  is  accompanied  with  fever,  and,  although 
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not  necessarily  of  an  Inflammatory  tendency,  it  often 
produces  inflammation  of  the  chest,  and  in  this  way 
proves  fatal.  In  persons  who  are  disposed  by  heredi- 
tary constitution  to  Phthisis,  this  complaint  is  frequently 
brought  on  by  the  Hooping-cough,  and  occasionally  it 
seems  to  lay  the  foundation  for  a  state  of  general  maras- 
mus or  tabes,  which  ultimately  proves  fatal  without  the 
lungs  being  the  actual  seat  of  disease. 

The  cure  of  Pertussis  is  often  tedious  and  embarrass- 
ing, and  we  have  scarcely  any  general  principles  by 
which  to  direct  us  in  our  course.  General  bleeding  is 
sometimes  necessary  at  the  commencement,  and  leeches 
may  frequently  be  indicated  by  the  pain  or  soreness  of 
the  chest ;  but  it  is  not  a  disease  in  which  copious  de- 
pletion is  necessary,  or  in  which  it  appears  to  be  at- 
tended with  benefit.  As  the  paroxysm  is  usually  ter- 
minated by  expectoration,  so  it  has  been  the  great  ob- 
ject of  the  practitioner  to  administer  medicines  which 
may  promote  this  jnocess.  Unfortunately,  however, 
they  are  of  very  uncertain  effect,  and  very  dubious  ope- 
ration ;  and  it  not  unfiequenly  happens  that  greater 
injury  is  experienced  by  their  heating  or  stimulating 
quality,  than  is  compensated  by  any  benefit  to  be  de- 
riveo  from  the  discharge  of  mucus  which  they  produce. 
Perhaps  the  most  unexceptionable  of  this  class  are  those 
that  act  as  emetics;  and,  upon  the  whole,  we  think 
thai  tiie  most  effective  treatment  of  Pertussis  consists  in 
giving  ipecacuanha,  so  as  to  produce  gentle  vomiting 
once  or  twice  daily.  Antimony  we  think  less  proper, 
on  account  of  its  debilitating  operation,  an  objection- 
able circumstance  in  a  disease  of  such  long  continuance, 
and  where  the  patients  are  olten  young  and  delicate. 
Diuretics  have  been  prescribed  in  Hooping-cough  ;  but 
we  doubt  whether  they  are  of  any  use,  while  they  are 
liable  to  the  same  objection  with  the  expectorants. 
Next  to  emetics,  perhaps  the  most  generally  useful  re- 
medies are  blisters,  which  may  be  small,  but  fre- 
cjuently  repeated.  The  disease  is  apt  to  degenerate 
into  a  chronic  state,  and,  when  all  the  inflamma- 
tory symptoms  are  gone,  but  the  cough  still  remains 
violent,  opium  becomes  admissible,  and  is  often  found 
very  effectual  ;  its  good  effects  are  increased  by  be- 
ing combined  with  ipecacuanha.  We  have  not  much 
confidence  in  the  tribe  of  antispasmodics  which  have 
been  recommended  in  Hooping-cough.  There  is,  how- 
ever, one  remedy,  which,  in  the  latter  stage,  is  univer- 
sally admitted  to  be  very  useful,  a  change  of  air  ;  and  it 
is  remarkable,  that  it  appears  to  be  merely  the  circum- 
stance ol  change,  and  not  any  quality  in  the  air  itself,  as 
the  same  benefit  is  obtained,  by  taking  the  patient  from 
the  pure  air  of  the  country  to  the  confined  atmosphere  of 
a  crowded  city. 

Sect.  XV.     Asthma. 

We  not  unfrequently  meet  with  symptoms  of  simple 
Dyspncea,  which  we  find  it  difficult  to  refer  to  any  other 
primary  affection,  yet  it  is  so  generally  symi)athetic, 
and  its  treatment  depends  so  much  upon  the  particular 
circumstances  of  the  individual  case,  that  we  shall  dis- 
miss the  farther  consideration  of  it,  and  proceed  to 
Asthma.  Asthma  is  characterized  by  diflicult  and  pain- 
ful respiration,  in  which  the  breath  is  drawn  at  short 
intervals,  and  with  what  is  termed  a  wheezing  sound, 
attended  with  pain,  and  a  sense  of  constriction  in  the 
chest,  and  a  degree  of  cough.  It  occurs  in  paroxysms, 
l,vhjch  usually  come  on  about  midnight.     It  is  frequent- 


ly attended  with  a  copious  expectoration  of  mucus  ;  but 
at  times  this  discharge  is  not  present ;  and  according- 
ly the  disease  has  been  divided  into  the  varieties  of 
moist  and  dry.  When  the  fit  comes  on  in  the  night, 
the  patient  is  affected  for  some  hours  before  tlie  acces- 
sion with  langour  and  drowsiness,  and  a  degree  of  tight- 
ness in  the  chest,  with  some  cougli.  These  symptoms 
gradually  increase  until  the  paioxysm  arrives  at  its 
greatest  degree  of  violence,  when,  in  three  or  four  hours, 
it  subsides  spontaneously,  leaving  behind  great  debility 
and  heaviness.  It  not  unusually  happens,  that  the  same 
train  of  symptoms  occur  for  several  successive  nights, 
when  the  disease  becomes  less  violent,  and  for  a  time 
totally  disappears.  Generally,  tlie  patient  is  able  to 
trace  these  accessions  to  some  obvious  exciting  cause. 
Certain  states  of  the  atmosphere,  as  the  air  of  large  ci- 
ties, fogs,  or  exhalations  IVom  damp  ground,  indiges- 
tion, or  repletion  of  the  stomach,  and  violent  exercise, 
are  the  circumstances  which  we  observe  to  operate  the 
most  powerfully.  When  once  the  disease  has  invaded 
the  constitution,  and  gone  through  a  complete  set  of 
paroxysms,  we  find  that  it  is  much  more  easily  excited 
than  at  first  ;  and  at  length  it  occurs  when  we  are  un- 
able to  assign  any  probable  reason  for  it.  The  proxi- 
mate cause  of  Asthma  is  obscure.  The  morbid  contrac- 
tion of  the  muscular  fibres  of  the  bronchiae,  which  has 
been  usually  employed  to  account  for  it,  wc  conceive 
to  be  a  point  of  doubtful  existence,  and  scarcely  ade- 
quate to  the  effect.  There  are,  however,  many  circum- 
stances connected  with  the  disease,  which  lead  to  the 
supposition  that  it  is  a  primary  affection  of  the  nervous 
system.  We  not  unfrequently  observe  individuals  who 
pass  a  long  life  under  the  influence  of  Asthma,  and  ap- 
parently do  not  experience  any  considerable  evil,  ex- 
cept the  pain  and  inconvenience  arising  from  the  actual 
presence  of  the  disease  ;  but  there  are  many  cases  in 
which  it  terminates  in  Phthisis,  Hydrothorax,  chronic 
inflammation  of  the  chest,  enlargement  of  the  heart. 
Aneurism,  &c.  by  inducing  a  state  of  gi'adual  decline,  in 
which  all  the  functions  lose  their  due  action,  and  ulti- 
mately proves  fatal. 

The  obvious  indications  of  cure  in  Asthma  are,  to  mo- 
derate the  violence  of  the  paroxysm,  and  to  prevent  its 
recurrence,  both  of  which  we  unfortunately  find  it  very 
difficult  to  accomplish.  Although  the  violence  and  fre- 
quency of  the  disease  have  rendered  it  an  object  of  great 
attention  to  all  practitioners,  so  that  every  one  must  have 
had  much  experience  of  the  effect  of  remedies  upon  it, 
yet  still  we  feel  considerable  uncertainty  respecting 
their  operation,  or  the  degree  of  benefit  which  is  to  be 
expected  from  them.  Depletion  does  not,  upon  the 
whole,  seem  to  be  useful  ;  and  although  the  sense  of 
fulness  about  the  chest,  and  the  febrile  state  of  the  sys- 
tem, during  the  pai'oxysm,  might  seem  to  indicate  bleed- 
ing, yet  we  believe  it  has  not  been  productive  of  the 
expected  relief  Nor  is  the  good  effect  of  purgatives 
so  evident  as  in  many  of  the  Neuroses  ;  and  we  may 
maki;  the  same  remark  with  respect  to  blisters,  which, 
in  affections  of  the  chest,  are  usually  resorted  to  with 
much  advantage.  The  fit  frequently  terminates  in  ex- 
pectoration ;  yet  it  would  not  appear  that  any  decided 
advantage  is  obtained  by  the  administration  of  what  arc 
termed  expectorants,  and  even  emetics  arc  said  to  have 
failed  in  shortening  the  paroxysm,  while  the  efforts  to 
evacuate  the  contents  of  the  stomach  have  materially 
added  to  the  distress  of  the  patient.  Very  favourable  re- 
ports have  been  made  of  some  of  the  sedatives  or  nar- 
C  2 
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cotics,  especially  tobacco  and  sUanionium  ;  but  it  docs 
not  appear  that  tliey  arc  equally  successful  in  all  cases, 
and  where  they  have  proved  efficacious  when  fust  em- 
ployed, they  have  aflerwards  appeared  to  lose  their 
powtr  i  the  same  remarks  may  be  made  respecting 
opium,  which,  in  moderate  doses, has  occasionally  proved 
ustl'ul,  but  perhaps  has  more  frequently  failed.  The 
inhalavioii  of  the  steams  of  hoi  water  is  a  palliative,  wliich 
may  be  salely  employed  ;  and  as  the  patient  is  usually 
aflVcttd  with  flatulence  and  eructatioi.s,  we  may  obtain 
some  relief  from  maji;nesia  and  the  carbonated  alkalies. 
Nor  are  the  means  which  wc  possess  for  preventing  the 
recurrence  of  the  fu  much  more  certain  than  those  lor 
shoneiiing  its  duration.  When  Asthma  is  connected 
viih  ai,y  constitutional  malady,  it  will  be  proper  to  en- 
deavour lo  remove  this  latter,  or  if  possible  to  obviate 
its  rxciling  cause  ;  and  we  must  rarelully  watch  the  state 
of  all  the  functions,  move  p  .rlicularly  of  the  stomach 
and  bowels,  and  ende.ivour  to  restore  their  healthy  ac- 
tion wiien  deranged,  but  beyond  this  wc  fear  that  our 
effuits  will  be  nearly  unavailing.  Like  other  nervous 
diseases,  Asthma  is  supposed  to  degenerate  into  that 
clironie  slate,  in  which  the  paroxysms  occur,  although 
the  exciting  cause  is  no  longer  supposed  to  exist,  as  if 
by  the  force  of  habit.  It  may  indeed  be  doubled  how 
f,.r  this  idea  is  well  founded,  but  we  certainly  observe 
instances  where  the  complaint  appears  lo  be  relieved 
by  a  change  of  situation,  or  a  complete  alteration  in  the 
mode  of  life  and  occupations  of  the  patient. 

Sect.  XVI.    Angina  fie ct oris. 

This  disease  is  characterized  by  sudden  attacks  of 
acute  pain  in  the  lower  part  of  the  chest,  which  shoots 
up  the  shoulder  and  extends  down  the  arm  of  the  left 
side  :  they  are  attended  with  laborious  respiration  and  an 
apprehension  of  immediate  suffocation,  while  there  is 
frequently  an  irregular  action  of  the  sanguiferous  sys- 
tem, or  even  a  temporary  suspension  of  the  motion  of 
the  heart.  The  paroxysms  are  of  short  duration,  and 
come  on  at  uncertain  intervals,  while,  at  other  times, 
the  patient  is  nearly  in  his  ordinary  state  of  health,  un- 
til the  disease,  by  frequent  repetition,  gradually  under- 
mines the  constitution,  and  the  attacks  become  more 
and  more  violent,  until  at  length  one  of  them  proves 
fatal.  Their  accession  may  gcneially  be  traced  to  some 
obvious  exciting  cause,  of  which  the  most  frequent  is 
walking  briskly  up  a  steep  ascent,  and  this  is  especially 
the  case,  when  the  stomach  is  in  a  state  of  repletion  ; 
mental  emotions  are  also  among  the  exciting  causes  of 
the  paroxysms  ;  and  when  the  disease  exists  in  its  violent 


form,  it  may  be  induced  by  almost  aiiy  muscular  exertion, 
however  slight,  or  even  without  any  obvious  cause.  It 
is  not  a  little  remarkable,  that  until  ahout  the  middle  of 
the  last  century,  this  affection,  although  so  severe  and 
well  marked  in  its  symptoms,  and  not  of  very  rare  oc- 
currence, should  have  passed  unnoticed  as  a  distinct  dis- 
ease. Latterly,  however,  its  phenomena  have  been  ac- 
curately described,  and  its  nature  carefully  examined  ; 
and  we  learn,  as  the  result  of  this  examination,  that  it  is 
generally  connected  with  an  ossification  of  some  of  the 
valves  or  orifices  of  the  heart.  Although  this  change  of 
structure  has  not  been  detected  in  every  instance,  yet 
we  may  conceive  of  other  circumstances  producinj^  a 
siinilar  effect  upon  the  transmission  of  the  blood  through 
the  heart,  and  may  therefore  conclude  that  its  proximate 
cause  is  always  to  be  referred  to  some  circumstance 
connected  with  the  mechanism  of  the  circulation.  With 
respect  to  the  cure  of  the  disease,  our  hopes  of  relief 
must  depend  very  much  upon  the  period  when  it  comes 
under  our  care;  in  the  latter  stages,  where  ossification 
has  actually  taken  plact,  we  can  do  little  more  than  use 
all  our  endeavours  to  obviate  the  exciting  causes;  bui  in 
the  earlier  stages,  when  th-^re  is  no  morbid  change  of 
structure,  very  decided  benefit  has  been  obtained  by 
large  caustic  issues.  Our  attention  is  forcibly  directed 
to  the  situation  of  the  patient  during  the  jjaroxysm, 
which  is  not  only  attended  with  exquisite  sufTering,  but 
is  sometimes  immediately  fatal.  Yet  it  is  doubtful  whe- 
ther any  thing,  except  rest  in  the  horizontal  posture, 
will  be  of  service  in  shortening  the  fit,  or  mitigating  its 
violence.  It  is  of  great  importance  to  preserve  the  sto- 
mach and  bowels  in  a  healthy  condition,  by  a  strict  at- 
tention to  diet  and  purgatives,  and  we  must  avoid  all 
undue  action  of  either  the  bodily  or  the  mental  powers. 
It  does  not  appear  that  opium,  or  any  of  the  antispasmo- 
dics, afford  relief  in  this  complaint,  and  we  conceive  that 
the  employment  of  stimulants  or  excitants  might  be  po- 
sitively injurious.* 


CHAP.  in. 

Vesanie.     Diseases  of  the  Mental  Faculties. 

We  have  arranged  the  idiopathic  affections  of  the 
mental  faculties  in  a  separate  class,  under  the  denomi- 
nation of  Vesaniae;  for  although  we  may  conceive,  that 
they  always  depend  upon  some  derangement  of  the 
brain,  the  instrument  by  which  they  are  exercised,  yet 
their  phenomena  are  so  peculiar,  and  the  relation  which 
exists  between  the  corporeal  and  the  intellectual  part  of 


•  The  text  seems  most  partial  to  the  theory  of  Angina  Pectoris,  maintained  by  Dr.  Parry;  it  is  unquestionably  the  most  popular 
Ofle,  though  many  circumstances  might  be  mentioned,  which  strongly  militate  against  it.  The  writer  of  this  note  is  of  opinion,  that 
Angina  Pectoris,  for  the  most  part,  proceeds  from  an  inurlinate  fulness  of  the  vascular  system,  more  especially  from  a  dispropor- 
tionate accumulation  in  the  heart  and  larger  vessels.  The  great  accumulations  of  fat,  the  effusion  of  water  in  the  tliora.x  and  peri- 
cardium, the  distended  state  of  the  vessels,  and  even  the  earthy  deposits  occasionally  met  with  in  the  valves  and  vessels  of  the  heart, 
may  be  considered  the  effects  of  such  plethora.  This  pathological  view  is  strengthened  by  observing  that  the  persons  most  liable  to 
attacks  of  this  disease,  are  those  in  advanced  life,  of  corpulent  and  gouty  habits,  with  short  necks  The  attacks  of  this  disorder  occur 
inost  commonly  in  the  winter  and  spring ;  the  patient,  moreover,  often  suffers  from  spontaneous  discharges  of  blood  iii  different  pai-ts 
of  the  body,  anxious  and  oppressive  breathing,  numbness  of  the  extremities,  giddiness,  and  other  symptoms  indicative  of  an  over- 
loaded state  of  the  blood-vessels.  Dissections  lead  to  the  same  conclusion.  The  mode  of  treatment  is  pointed  out  in  the  circum- 
stances above  mentioned  ,  copious  depletion  by  the  lancet,  and  active  cathartics  must  be  had  recourse  to;  issues  have  also  been  fol- 
lowed by  beneficial  effects ;  and  for  the  removal  of  the  spasm,  p;ilpitation  of  the  heart,  and  coldness  of  the  extremities,  aether,  volatde 
alkali,  and  other  diffusible  stitnuli,  are  to  be  e.xhibiled.  Opiates,  after  blood-letting,  are  often  used  with  advantage.  Warm  bathing 
and  friction  of  the  estremities,  are  also  useful.  A  due  regard  to  diet  and  regimen,  are  of  great  consequence  in  preventing  the  return 
of  the  disease. 
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our  frame  is  so  obscure,  as  to  be  aitogelher  beyond  our 
compieheribion,  at  llic  same  time  liiat  the  two  kinds  ot 
diseases  require  a  totally  different  metliod  of  treatment. 
This  part  of  medicine  has  unfor;unalely  been  much  em- 
barrassed, by  the  application  uf  what  has  been  termed 
metaphysical  reasoning,  but  which  has,  in  lac;,  coiiaisled 
of  thr,  use  of  certain  illdcfiued  and  unmeaning;  phrases; 
the  effect  of  which  has  ulten  been,  to  produce  the  same 
confusion  in  the  mind  of  the  reader,  which  must  have 
existed  in  that  of  the  wri'er.  Another,  and  perhaps  a 
still  greater  source  of  difficulty,  in  eveiy  thing  that  re- 
spects the  pathology  of  insanity,  has  arisen  from  an  un- 
reasonable prejudice  that  has  attached  to  cer'ain  opi 
rions  respecting  the  nature  of  the  intellectual  faculties, 
in  consequence  of  their  being  supposed  to  be  adverse  to 
religion  and  morals.  Respecting  the  real  merits  of  tiie 
doctrine  of  materialism,  the  one  here  alluflcd  to,  we  do 
not  pretend  to  decide  ;  but  we  consider  it  ,i  fair  and  legi- 
timate object  of  philosophical  irquiry,  and  it  is  one  wiiich 
is  intimately  connected  with  any  hypothesis  that  we  may 
form  respecting  the  nature  of  tlie  human  powers,  aiid 
their  relation  to  the  external  world.  Il  has  not,  how- 
ever, any  immediate  or  necessary  connexion  with  patho- 
logy ;  for,  whatever  may  be  our  opinion  respecting  the 
cause  on  which  the  faculties  ultimately  depend,  we  know 
that  they  are  always  exercised  thiough  ttic  intervention 
of  the  brain;  and  with  respect  to  the  subject  of  insanity, 
it  becomes  an  important  practical  question,  whether  the 
structural  derangement  ol  this  organ  corresponds,  or  is 
proportional  to  the  mental  disease.  On  this  point,  we 
are  disposed  to  decide  in  the  negative  ;  for  although  we 
are  informed,  from  high  authority,  that  whenever  the 
brain  has  been  accurately  examined  in  cases  of  insanity, 
some  disease  in  its  structure  may  be  detected,  we  are  of 
opinion,  that  it  frequently  bears  no  proportion  to  the  vio- 
lence of  the  complaint,  while,  on  the  contrary,  we  have 
equally  numerous  cases  of  great  destruction,  or  disor- 
ganization of  the  brain,  without  a  corresponding  injury 
of  the  faculties. 

Insanity  has  been  divided  into  different  genera  and  spe- 
cies ;  but  we  think  it  sufficient  to  consider  it  under  two 
forms  only — that  where  the  faculties  are  prevented,  and 
that  w  here  they  are,  in  a  greater  or  less  degree,  destroy- 
ed ;  the  first  constituting  Mania,  the  latter  Amentia.  Al- 
though the  phenomena  of  Mania  are  familiar  to  every 
one,  both  professional  and  unprofessional,  yet  there  is 
perhaps  no  disease  which  it  is  so  difficult  to  define,  and 
the  existence  ol  which  it  is  often  so  difficult  to  ascertain. 
The  question  of  Insanity  frequently  comes  to  be  discus- 
sed in  courts  of  law,  and  we  perpetually  observe  men  of 
the  most  acute  discernment  and  extensive  information, 
differ  in  their  opinion  upon  particular  cases  that  are  sub- 
jected to  their  judgment.  This,  in  fact,  depends  upon  a 
circumstance,  which  may  appear  sufficiently  mortifying, 
that  there  are  really  no  exact  limits  by  which  insanity 
can  be  separated  from  that  slate  of  mind  which  is  deem- 
ed sufficiently  sound  to  enable  a  person  to  transact  the 
usual  affairs  of  life.  The  most  lamentable  weakness  of 
judgment,  and  the  most  singular  perversion  of  the  rea- 
soning powers,  unless  exercised  in  a  ceitain  way,  which 
is  dangerous  to  the  existence  of  ihe  patient,  or  those 
about  him,  pass  by  as  not  diffcrinp:  from  the  condition  of 
the  rest  of  mankind,  except  in  degree  ;  and  it  is  frequent 
)y  from  some  accidental  circumstance  connected  with  it, 
that  it  acquires  the  name  ot  disease,  and  subjects  the 
patient  to  restraint  and  confinement.  It  is  indeed  usually 


more  from  the  degree  of  the  affection  than  any  lhin<» 
specific  in  its  nature,  that  our  judgment  is  uitiiriitely 
formed,  and  rather  by  a  detailed  history  of  the  ©ireuin- 
stances  of  the  case,  and  by  comparmg  the  present  vith 
tlie  former  state  of  the  puiicnt,  than  by  any  single  uiag- 
nostic  circumstance,  that  we  finally  decide. 

There  are  stveral  varieties  of  mental  derangement 
which  it  is  imp^M-tant  to  attend  to;  the  first  and  most 
equivocal  kind  is  that  which  consists  in  extreme  caprice, 
or  irritaoiiity  of  temper,  and  is  the  most  difficult  to  dis- 
criminate from  a  sound  state  of  the  mind,  as  passing  into 
it  by  shades  that  are  absolutely  insensible.  Another  va- 
riety is.  Where  the  disposition  and  habits  undergo  a  com- 
plete change,  which  is  independent  of  external  circum- 
stances, or  of  moral  causes;  a  state  that  is  often  charac- 
teiized  by  the  mind  becoming  exclusively  devoted  to 
some  one  object,  which  is  at  one  lime  of  the  most  im- 
poitant,  and  at  another  of  the  most  trifling  nature,  but 
still  not  decidedly  beyond  the  limits  of  what  may  be  con- 
sidered as  the  result  of  rational  deduction.  From  these 
we  proceed  to  that  variety  of  the  disease  where  there  is 
a  complete  perversion  on  one  or  two  points,  while  on 
every  other  subject  the  mind  retains  its  full  powers  ; 
and  from  this  we  glide  insensibly  into  that  deplorable 
cotidition  of  the  human  nature,  where  liie  understanding 
is  entirely  deranged — where  the  individual  is  uncon- 
scious of  the  effect  of  his  actions,  and  almost  insensible 
to  the  impressions  of  surrounding  oL>jects  upon  the  or- 
gans of  sense. 

Besides  the  difficulty  which  so  frequently  exists  re- 
specting the  actual  presence  of  the  disease,  other  equally 
embarrassing  points  come  under  the  cognizance  of  the 
physician.  The  first  of  these  respects  the  question, 
whether  the  state  of  the  patient  requires  his  being  re- 
moved from  his  friends,  and  whether  the  symptoms  are 
such  as  to  render  him  a  proper  inmate  of  a  public  asy- 
lum. As  a  general  rule,  we  conceive  it  to  be  clearly 
established,  that  the  patient  is  always  best  managed  by 
those  whose  business  it  is  to  lake  care  of  the  insane  ;  and 
in  a  great  majority  of  instances  it  seems  that  recovery 
is  more  promoted  by  the  patier.t  being  removed  from 
his  accustomed  abode,  than  by  any  plan  which  can  be 
pursued,  while  he  is  surrounded  by  the  scenes  with 
which  he  had  been  previously  familiar.  The  unpleasant 
association  which  must  attach  to  a  residence  in  a  luna- 
tic asylum  is,  no  doubt,  an  objection  to  the  removal,  and 
formerly,  while  these  institutions  were  regarded  rather 
as  places  for  coercion  than  for  medical  treatment,  every 
one  must  have  felt  anxious  to  avoid  the  painful  neces- 
sity of  subjecting  a  friend  or  a  relation  to  their  cruel 
discipline.  The  enlightened  spirit  of  the  present  age 
has,  however,  happily  reformed  the  greatest  part,  if  not 
the  whole,  of  this  system,  and  has  thus  not  only  rescued 
a  large  portion  tif  our  fellow-creatures  from  unmerited 
suffering,  but  has  afforded  them  t!ie  prospect  of  a  re- 
storation to  the  blessings  of  health  and  the  comforts  of 
society. 

In  this  brief  sketch,  we  shall  not  enter  into  any  de- 
tail respecting  the  means  of  curing  insanity.  One  of 
our  fust  objects  must  be  to  inquire  into  the  exciting 
cause,  and  if  possible  to  remove  il ;  we  are  next  to  ex- 
amine the  condition  of  the  system  generally,  and  of  ihe 
circulation  in  particular,  whether  there  be  any  devia- 
tion from  the  healthy  state,  which  we  may  have  it  in 
our  power  to  relieve.  Beyond  this  we  have  perhaps 
no  general  principles  on  which  to  proceed.     The  diges- 
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live  organs  arc  always  to  be  carefully  attended  to,  and 
in  females  we  are   minutely  to   watcli  the   state   of  the 
uterine    functions.      The   employment    of  the  various 
means  of  depletion   is  to  be  regulated  entirely  by  cir- 
cumstances, and  the  same  remark  may  be  made  as  to  the 
use  of  sliniulants  or  sedatives;  but,  for   the   most  part, 
the  cure  cannot  be  accompliblied  by  the  mere  use  of  me- 
dicine, independent  of  general  management  or  moral  dis- 
cipline.    Every  thing  concurs  to  prove,  tliat  violence  and 
harsliness  are  as  useless  as  they  are  inhuman;  that  con- 
straint is  only  so  far   proper,  as   to   prevent   the  patient 
from   injuring    himself,  or  those  around  him;  that   we 
must  regard  Uie  insane  as  cntilled    to  all   the  puvileges 
of    humanity;  and    that,  when   the    reasoning    powers 
are   not   too   far   perverted,  they    may,  in  a  majority  of 
cases,  be  restored,  by  treating  the   patient   with  a  due 
mixture  of  gentleness  and  firmness,  and  by  occupying 
him  with  sucli  pursuits  as   may  engage  his  ideas  with- 
out harassing  them.  The  cure  of  Amentia  is  more  hope- 
less   than    that   of  Mania;  it  more  frequently  depends 
upon  an  obvious  structural  affection  of  llie  brain,  and  is 
more  frequently  either  connate,  or  the  effect  of  some  ir- 
remediable injury.    The  treatment  is  tlie  same  for  both 
the    species,  indeed  there  is  no   exact    limit    between 
them;  so  that,  in  the    same    patient,    they    often  make 
their  appearance  at  different  periods  of  the   complaint, 
or  glide  insensibly  into  each  oilier.   It  may  be  observed, 
that  the  prognosis  is   more    unfa\ourable    when   the  af- 
fection  is    hereditary,   or    when    it    comes    on    without 
any  obvious   cause;  while,  on  the  contrary,    the  cases 
which   consist  of   what  is  termed  over-i,xcitemenl,  or 
violent  delirium,  are  more  easily  relieved  than   such  as 
seem  to  depend  upon   mere  weakness,  proceeding  from 
a  diminution  rather  than    excess    of   nervous    energy. 
With  respect  to  the  operation  of  particular  remedies  in 
insanity,  we  may  remark,  that  bleeding  is  not  to  be  em- 
ployed, except  tlicre  be  some  indication  of  its  use  from 
the  state  of  the  circulation.     It  does  not  appear  to  have 
any  specific  effect  over  the  disease;  and  nothing  can  be 
more  disgraceful  to  the  profession,  than  the  indiscrimi- 
nate manner  in  which  it  was  practised,  until  very  lately, 
even  in  our  first  public  ebtabliihmeiits.     The  same  ob- 
servation may  be  made  respecting  all  the  other  evacua- 
tions, which  are  only  to  be  had  recourse  to  when  there  is 
something  in    the    state  of  the  functions  which   seems 
particularly  to    call    for    their    employment.      Opium, 
camphor,   digitalis,  have   each    had    their   advocates,  as 
well  as  the   warm   bath,   the  application  of  cold  under 
various  forms,  and  different  kinds   of  mechanical  exer- 
cises;  but  it  may  be  doubted  whether  any  very  decided 
benefit  ought  to  be  expected  from  them,  or  at  least  more 
than  what  can  be  supposed  to  depend   upon  their  effect 
in  promoting  the  state  of  the  general   health.     Many  of 
the  alleged  cures  of  insanity  have,   no   doubt,  been   ac- 
complished through    the    medium  of    the  imagination, 
where  the  complaint  was  only  partial,  so  as  to  leave  the 
patient  in  a  situation  to  be  conscious  of  what  was  pass- 
ing around  him;  and,  in  some  of  the    protracted  cases, 
it  must  be  attributed  merely  to  the  spontaneous  effects  of 
the  system,  inducing  a  salutary  change  in  the  functions, 
independently,  or    perhaps  even  in    opposition    to    the 
means  that  were  employed   for  the  cure.     See  Insa- 
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CHAP.  IV. 

Paratrefiscs. 

Sect.  I.     Dysfief:sia.     Indigestion. 

Wk  now  come  to   our  fourth  class  of  diseases,  those 
which  we  have  named    I'aratrepscs,  including  the  mor- 
bid affections  that   are  concerned  in  the  function   of  nu- 
trition, of  which  the  most   important   are  the  stomach, 
the   intestinal    canal,  the   liver,  and   the   absorbent    sys- 
tem.    The  first  of  the  four  orders  into  which  we  divide 
this  class,  consists   of  diseases   of  the   slomach    and  its 
appendages,  of  which  we  begin  by  an   account  of  Dys- 
pepsia.    Dyspepsia,  or    Indigestion,  as  it  is  popularly 
termed,  is  a  complaint  that  is  infinitely  diversified  in  its 
symptoms,  and  depends  upon  a  great  variety  of  causes, 
some  connected  with   the   structure  and  composition  of 
the  parts,  and  others   with    their  functions,  independent 
of  any  visible  alteration.     It  is  a  complaint  which  docs 
not    run  through  any  regular    course,  or  observe  any 
uniloim  progress,  but  consists  in  a  number  of  morbid 
actions,  which  succeed  or   accompany  each   other,  as  it 
appears,  merely  from  incidental  circumstances.    Among 
the  most  coinnioii  syiuptoms  of  Dyspepsia,  we  may  enu- 
merate   the   following  :  loss  of  appetite,  or  sometimes 
the  contrary  state  of  an  acute   feeling  of  hunger,  while 
the  stomach  is  incap;!ble  of  digesting  the  food  that  has 
been  received  into  it,  nausea,  vomiting,  pain  of  the  sto- 
mach, costivenesH,  or  the  opposite  state    of  diarrhcea, 
morbid  condition  of   the    faecal    discharges,  flatulence, 
heartburn,  eructation,  hcad-ach,  and  a   furred   appear- 
ance of  the   tongue;  a  circumstance    which  affords  the 
practitioner  one  of  the  most    certain   indications   of  the 
state  of  the  patient,  and  enables  him   to  form   his  [irog- 
nosis.     The  disease  is  not  attended   with   fever,  nor  is 
the  pulse   necessarily  affected,  until  it  be  so   from  the 
weakness  which  is  induced  when  it  is  of  long  standing, 
and  when  the  poweis   of  the  body   begin   to   fail  from 
the  deficiency  of  nourishment.     It  is  observed,  that  the 
mental  faculties  are  mucii  connected  with,  or  influenced 
by,  the  condition  of  the  stomach  ;  so  that   the   same  in- 
dividual, who  possesses  the  most   active   and  cheerful 
disposition  while  the  digestive  organs  are  free  from  op- 
pression, after  a  full  meal    becomes  languid,  melancho- 
lic, and  desponding.     The  exciting  causes  of  Dyspep- 
sia are  as  various  as  the  aspects  which  the  disease  as- 
sumes.    Every  other  disease,  which  in   any  way  influ- 
ences the  slate  of  the  general  health,  may  induce  Dys- 
pepsia ;  all  violent  menial  emotions,  especially  those  of 
a  depressing  kind  ;  sedentary  habits,  or  exercise  carried 
to  tlie  length  of  exhaustion;   and,  what  is  the   most  fre- 
quent cause,  and  the  one  which  produces  the  most  ur- 
gent   and    distressing    symptoms,  a  luxurious  diet,  or 
merely  too  great   repletion;  and  espcciaiiy  the   exces- 
sive use   of  fermented  or  spirilous   liquors.     The   ha- 
bitual employment   of  opium  or  tobacco  seems  to  act 
very  unfavourably  upon   the   digestive   organs;  and,  in 
short,  whatever  may  be  supposed  either  to  diminish  the 
vital  powers,  or  to  produce   their  irregular  action,  fre- 
quently manifests  its  injurious  effects  through  the  me. 
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dium  of  the  stomach.  Another  class  of  causes  which 
inip.iit"  the  digestion,  are  those  that  consist  in  some 
sliuctuval  disease  of  the  various  chylopoetic  viscera,  as 
chronic  iiiflammation,  contraction,  or  scirrlnis  of  the 
stomach  itself,  wliich  usually  occurs  about  the  pylorus; 
affections  of  the  spleen  and  pancreas;  and  whatever  im- 
pedes the  due  secretion  of  the  bile,  or  its  discharge  into 
llie  alimentary  canal. 

The  indications  of  cure  to  be  observed  in  Dyspepsia 
are    sufficiently    obvious,  but    the    accomplishment    of 
them  is  ofien  very  difficult;  and  perhaps,  in  a  majority 
of  cases,  we  are  rather   to  practise  with  a   view   to  ob- 
viate particular  symptoms,  than    in   prosecution   ot  any 
general  principles.     Our  first   object  must  be  to  ascer- 
tain, if  possible,  whether   there   be  any   structural  dis- 
ease of  the  stomach  or  the  digestive  organs,  a  circum- 
stance which   must    materially  influence  our   treatment, 
and  still  more  our  prognosis;   for    while   we  may  hope 
to  relieve  the    most  obstinate  dyspeptic  symptoms,  as 
long  as  the  structure   of  the    part  is  unimpaired,  so  our 
prospect  of  success  must  always  be  very  small  on  the 
contrary  supposition.     In  this   latter   case,  the  disease 
is  to  be  regarded  as  entirely  symptomatic,   and,    until 
the  primary  affection  be   removed,  not  only  would  most 
of  the  remedies  that  are  proper  for  Dyspepsia  be  useless, 
but  probably  even  injurious.     When  we  have  reason  to 
suppose  that  the  affection  of  the  stomach  is  altogether 
independent  of  the    structural  disease,  our  first   object 
is  to  inquire  into  the  habits  and  modes  of  life  of  the  pa- 
tient, and   especially  into  the  nature   of  the  diet ;  and, 
for  the  most  part,  we  shall  find  that,  by  a  proper  regu- 
lation of  these  points,  the   must  urgent   symptoms  may 
be  relieved  even  more  effectually  than    by  the   exhibi- 
tion of  the  most  powerful   medicines.     Yet   painful  and 
distressing  as  the  complaint  is,  so  much  so  as  to  destroy 
all  the  coiTiforts  of  life,  and  even  to  render  existence  it- 
self a  burden,  so  inveterate  are  the  habits  of  self-indul- 
gence, and  so  unable  is  the  patient  to  resist  the  calls  of 
a  pampered  appetite,  craving  for  its  accustomed   grati- 
fications, that  we  too   frequently  find  all  our  admoni- 
tions  to    be   in  vain,   and  our  advice  to  be  totally  ne- 
glected.    With  respect  to  other  remedies,  the  numbers 
that    have    been    employed,  and   the    various  forms  in 
which  they  have  been  administered,  to  accommodate  the 
taste  or  the  caprice  of  the    patient,  are  almost  infinite; 
but    we  may    arrange  them    under  the  three  heads  of 
evacuants,  stomachics,   and  tonics.     It    generally    hap- 
pens that  the  intestines  arc  either  torpid  or   in    an   un- 
natural state,  and   there  is  perhaps  no  instance  of  Dys- 
pepsia, of  all  the  numbers  that  fall    under   our  care,  in 
which  we  shall  not  find  it   highly    beneficial    to  com- 
mence with  active  purgatives.     They  will  be  frequent- 
ly found  to  supersede  the   whole  tribe  of  carminatives, 
antispasmodics   and    antacids,  which    have    been  so  li- 
berally  prescribed   in   tliis   complaint,  and    will   lay  the 
best  foundation  for  the  subsequent   use   of  stomachics 
and  tonics.     It   would   not   be   consistent   with   the  na- 
ture of  this  treatise  to  enter   into  any   account   of  the 
particular  medicmes,  or  combinations   of  them,    which 
may  be  adapted  to  the  various  symptoms   or  conditions 
of  the  disease,  but  we  generally  think  it  desirable  to  em- 
ploy  them   in  a  simple   form   and    in   small   doses,  and 
rather  to   rely  upon  a  change  in    the   external  circum- 
stances, which  may  be  conceived    likely  to  promote  the 
general    health,    than    upon   the    administration   of  any 
particular  article  of  the    materia   mcdica.     Country  air 
and  exercise,  temperance  in  diet,  avoiding  the  oppres- 


sive cares  of  business  ;  and,  we  may  add,  as  what  is 
scarcely  less  neccssarv,  the  unreasonable  pursuits  of 
pleasure,  are  the  grand  lemedies  for  Dyspep'^ia  ;  and  we 
conceive  that  no  one  who  has  given  them  a  full  trial, 
and  has  experienced  the  relief  which  is  obtained  from 
them,  will  be  disposed  to  relapse  into  those  luxurious 
habits,  from  which  it  is  so  difficult,  in  the  first  instance, 
to  wean  the  patient. 

Among  the  remedies  which  are  of  the  most  decided 
benefit  in  Dyspepsia,  next  to  purgatives,  and  after  they 
have  performed  their  full  effect,  we  may  place  the  tiibe 
of  stomachics,  consisting  of  the  simple  bitters,  of  which 
perhaps  the  most  efficient  are  gentian  and  quassia;  and, 
of  those  substances  which  seem  to  consist  essentially  of 
a  bitter  and  an  aromatic,  of  which  vvc  should  select  ca- 
lomba  and  cusparia,  as  the  most  generally  useful.  Of 
the  tonics,  perhaps  the  most  powerful  in  strengthening 
the  digestive  powers,  is  the  union  of  one  of  the  stoma- 
chics with  iron  :  for  simple  pain  of  the  stomach,  the  ox- 
ide of  bismuth  has  been  recommended  upon  high  autho- 
rity ;  but  we  apprehend  that  the  complaint  in  which  this 
medicine  has  been  found  so  efficacious,  is  rather  to  be 
considered  as  a  species  of  Autalgia,  than  the  pain  which 
is  symptomatic  of  Dyspepsia.  A  very  valuable  medi- 
cine, and  one  which  is  applicable  to  every  form  of  the  dis- 
ease, is  the  carbonate  of  potash  ;  it  appears  not  only  to 
neutralize  any  acid  which  may  exist  in  the  stomach,  but 
so  to  regulate  the  process  of  digestion,  as  to  prevent 
its  formation  ;  and  it  has  been  found,  that  it  may  be  taken 
for  months  or  years  if  necessary,  without  producing  any 
kind  of  injurious  effect.  An  irregular  state  of  the  ali- 
mentary canal  is  almost  a  constant  attendant  upon  Dys- 
pepsia, and  although  it  generally  produces  constipation, 
it  occasionally  manifests  itself  in  the  opposite  state  of 
diarrhoea.  Except  in  very  protracted  cases,  or  where 
there  is  reason  to  suspect  some  structural  derangement, 
this  symptom  generally  yields  to  a  cautious  eshibition 
of  purgatives,  together  with  a  due  attention  to  the  state 
of  the  diet  ;  and  without  any  specific  treatment  the 
bowels  acquire  their  proper  tone,  as  the  system  returns 
to  its  healthy  state.  Astringents  wc  conceive  to  be  sel- 
dom necessary,  and  for  the  most  p:irt  injurious  ;  diapho- 
retics, particularly  opium  combined  with  ipecacuanha, 
are  frequently  found  beneficial,  and  this  may  be  regard- 
ed as  the  best  form  of  giving  opium,  where  pain  or  any 
other  symptom  indicates  its  employment ;  it  must  always 
be  preceded  or  accompanied  by  mild  purgatives. 

Sect.  II.     Diabetes. 

Next  to  Dyspepsia  we  have  placed  Pyrosis  and  Pica 
in  our  list  of  diseases,  which  depend  upon  a  defect  of 
the  digestive  organs;  the  former  of  them  consisting  in 
the  eructation  of  a  watery  fluid  from  the  stomach,  at- 
tended with  pain,  heart-burn,  and  flatulence;  the  latter 
in  a  species  of  perverted  appetite,  by  which  the  patient 
is  seized  with  an  almost  unconquerable  desire  of  eating 
indigestible  substances,  that  are  not  properly  articles  of 
food.  Althouijh  these  are  usually  considered  by  ;,yste- 
matic  nosologists  to  be  distinct  diseases,  and  occasion- 
ally occur  almost  unconnected  with  any  other  symp- 
toms, yet  we  are  induced  to  regard  them  as  mere  modi- 
fications of  Dyspepsia  ;  and,  with  respect  to  their  treat- 
ment, we  have  little  to  offer  in  the  way  of  general  prin- 
ciples that  has  not  been  stated  in  the  preceding  section. 
We  shall  merely  remark  that  Pyrosis  is  generally  sup- 
posed to  originate  from  the  habitual  use  of  an  indigest- 


24 


MEDICINE. 


ible  diet,  whicli  must  of  course  be  attended  to  in  the 
<jurc,  and  that  Pica  is  commonly  found  to  be  connected 
will)  a  toipid  stale  of  the  uterine  sysieni,  as  well  as  of 
the  digcsiivc  oi  ijans. 

The  next  disease  which  we  have  placed  in  this  divi- 
s>ioii  is  Diabetes,  an  affcclion  of  a  very  peculiar  nauire, 
and  which,  both  with  respect  to  its  origin,  its  proximate 
cause,  and  its  treatment,  has  given  rise  to  much  contro- 
versy. Its  most  remarkable  symptoms  are,  a  >;reat  in- 
crease in  the  quantity  of  uiine,  a  voracious  appetite,  a 
stoppage  of  the  cutaneous  perspiration,  thirst,  emacia- 
tion, and  great  muscular  debility.  The  urine  is  not  only 
prodigiously  increased  in  its  ciuanlity,  but  likewise  has 
its  composition  completely  changed ;  the  substance 
named  urea,  which  it  contains  in  the  healthy  state,  is 
entirely  removed,  or  exists  in  very  small  proportion, 
while  in  its  stead  we  find  a  large  quantity  of  a  body 
possessing  the  physical  and  cliemical  properties  of  su- 
gar. Whether  diabetic  differs  essentially  from  vege- 
table sugar,  is  to  be  regarded  more  as  a  chemical  ques- 
tion, than  as  what  in  any  respect  influences  either  our 
pathology  or  our  practice  ;  and  it  has  been  a  subject  of 
controversy  whether  there  be  a  proper  Diabetes  insipi- 
dus, that  is,  a  disease  attended  with  the  increased  dis- 
charge of  urine,  the  voracious  appetite,  and  the  morbid 
state  of  the  skin,  but  where  the  urine  does  not  contain 
sugar.  There  is  much  obscurity  respecting  the  origin 
of  Diabetes  ;  it  has  been  attributed  to  improper  diet,  to 
the  use  of  spiritous  liquors,  to  large  quantities  of  watery 
fluids,  to  exposure  to  cold  during  perspiration,  to  violent 
exercise,  and,  in  short,  to  any  thing  which  might  be  sup- 
posed likely  to  weaken  the  system  generally,  or  the  di- 
gestive organs  in  particular.  It  does  not,  however,  ap- 
pear that  any  of  these  circumstances  so  commonly  pre- 
cede the  disease,  as  to  entitle  it  to  be  regarded  as  the 
cause,  although  many  of  them  may  contribute  to  aggra- 
vate it,  or  bring  it  into  action,  when  the  foundation  is  laid 
in  the  constitution.  The  proximate  has  been  no  less  the 
subject  of  controversy  than  the  exciting  cause,  and  on 
this  point  two  hypotheses  have  divided  the  opinions  of 
pathologists;  some  have  ascribed  it  to  a  primary  affec- 
tion of  the  stomach  and  the  function  of  assimilation,  and 
others  to  a  primary  disease  of  the  kidney.  Upon  the 
whole,  we  conceive  that  the  former  is  by  far  the  most 
probable  supposition  ;  for  although  the  examination  of 
the  body  after  death  has  detec'.ed  a  morbid  state  of  the 
kidneys,  this  we  should  ascribe  to  the  great  alteration 
in  the  quantity  and  quality  of  the  fluid  which  passes 
through  them,  rattier  tlian  have  recourse  to  the  idea, 
that  any  cliange  in  the  secreting  vessels  of  the  kidney 
could  produce  such  a  complete  perversion  of  the  actions 
of  <  very  purt  of  the  system. 

Diabetes  has,  of  late,  occupied  an  unusual  share  of 
the  attention  of  medical  men,  in  consequence  of  the 
circumstances  connected  with  its  treatment  appearing 
to  coincide  witii  some  pathological  doctrines  which 
were  fasbi(>nablc  a  fpw  years  ago.  The  reinarkable 
change  in  the  chemical  condition  of  the  urine,  by 
which     a   compound,  consisting  of  hydrogen    and   car- 


bon is  substituted  for  one  into  which  azote  enters  as 
a  principal  ingredient,  led  to  the  idea,  that  by  exclud- 
ing these  elements,  as  much  as  possible,  from  the  diet 
of  the  patient,  the  morbid  state  of  the  fluid  might  be 
prevented  or  corrected.  It  was  accordingly  found 
that,  by  employing  a  complete  animal  diet,  the  sugar 
was  no  longer  produced  ;  and  it  was  announced  that,  by 
strictly  adhering  to  this  regimen,  the  disease  had  been 
completely  cured.  Subsequent  experience  has  not, 
however,  confirmed  these  favourable  reports,  for  al- 
though, while  the  hydrogen  and  carbon  are  no  longer 
present  in  the  digestive  organs,  the  sugar  can  be  no 
longer  generated,  yet  the  diseased  action  seems  to  re- 
main without  alteration,  so  that,  upon  the  least  devia- 
tion from  the  animal  diet,  the  saccharine  urine  is  re- 
produced, at  the  same  time  that  the  patient  remains 
nearly  in  his  former  state  of  debility,  without  any  con- 
siderable abatement  of  the  other  symptoms  ;  so  that,  al- 
though the  progress  of  the  complaint  be  retarded,  it 
does  not  appear  that  it  ever  has,  by  this  means,  been 
ultimately  counteracted.  A  very  different  mode  of 
treatment  has  been  since  proposed,  and  even  adopted 
in  Diabetes.  Notwithstanding  the  apparent  failure  of 
the  muscular  powers,  and  the  different  circumstances 
indicating  the  extreme  of  debility,  very  copious  bleed- 
ings have  been  employed,  and  if  not  with  much  bene- 
fit, at  least  without  that  aggravation  of  the  disease 
which  might  have  been  apprehended.  The  old  method 
of  treating  the  complaint,  and  the  one  which  is  still 
often  had  recourse  to,  is  by  as'ringents  of  various  kinds, 
to  which  opium  is  often  conjoined;  and  of  the  efificacy 
of  this  practice  we  have  many  flattering  accounts,  but, 
from  its  total  failure  on  other  occasions,  we  suspect 
that  the  alleged  cases  have  either  not  been  proper 
Diabetes,  or  that  the  medical  attendants  have  hastily 
caught  at  some  flattering  appearances  of  amendment, 
and  mistaken  them  for  a  radical  cure.  Upon  the  whole, 
we  believe  that  where  the  urine  was  in  large  quantity 
and  highly  saccharine,  where  Bulimia  existed  in  any 
considerable  degree,  and  where  the  cutaneous  perspi- 
ration was  abolished,  no  cure  has  ever  been  accom- 
plished. With  respect  to  the  treatment  which  may 
afford  the  best  chance  of  success,  or  which  may  possibly 
remove  the  complaint  in  its  incipient  state,  we  should 
recommend  that  a  moderate  bleeding  be  premised,  and 
that  a  diet  be  employed,  of  which  vegetable  matter 
should  form  only  a  small  proportion  ;  at  the  same  litne 
we  may  administer  vegetable  tonics,  and  may  endea- 
vour to  restore  the  natural  action  of  the  skin  by  diapho- 
retics and  the  warm  bath.* 


Sect.  III.     Podagra.     Gout. 

Gout  may  be  characterized  as  a  disease  which  recurs 
in  paroxysms,  consisting  essentially  in  the  pain  of  one 
or  more  of  the  smaller  joints  of  the  hands  or  feet,  most 
commonly  of  the  great  toe,  which  is  attended  with 
fever,   and  terminates  in  redness  and  swelling  of  the 


*  The  wciglit  of  testimony  is  iinquestion.ibly  in  favour  of  the  theory  that  Diabetes  primarily  depends  on  a  diseased  action  of  the 
diRestivc  organs,  or  a  \v:int  of  tone  in  the  assimilating  powers  of  the  system;  the  kidneys  are  secondarily  affected.  Of  the  causes 
■whrch  induce  :in  impaired  state  of  tin-  stomach,  intemperance  in  the  use  of  ardent  drinks  is  the  mn«t  common.  The  most  successful 
trcatiiiriit  of  IJiaiieles  is  tliat  originaily  proposed  by  S\d(nliam  ;  the  use  nf  animal  food  and  abstinence  from  vgetable  substances. 
Ff:i-riav  jiid  .irtiisi^  prescribes,  besides  animal  food,  v:irious  tonics,  as  bark,  bjtitrs,  clialybeates,  &C.  (bee  Med.  Hist,  and  Reflect, 
vol.  iv.)    In  a  laic  case,  the  writer  has  removed  the  disease  by  the  use  of  animal  food  alone. 
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part ;  the  local  aft'ectiun  is  preceded  by  a  state  of  gene- 
ral indisposition,  and  especially  by  various  dyspeptic 
symptoms  ;  and  we  usually  find  that,  when  the  inflam- 
mation is  established  in  the  extremities,  the  stomach  be- 
comes relieved.  The  paroxysms  come  on  at  uncertain 
intervals,  and  frequently  without  any  obvious  exciting 
cause  ;  but  it  is  generally  connected  with  an  hereditary 
predisposition,  and  is  scarcely  ever  met  with  except 
among  persons  in  the  higher  ranks  of  life  ;  and  for  the 
most  part,  when  not  hereditary,  may  be  clearly  traced 
to  habits  of  luxury  and  self-indulgence.  When  Gout 
exists  in  a  well  marked  form,  there  is  no  difficulty  in 
distinguishing  it  from  all  other  affections;  it  is  easily 
recognized  by  the  state  of  the  stomach,  the  part  which 
is  affected,  and  the  nature  of  the  predisposing  and  ex- 
citing cause;  but  in  its  more  irregular  forms,  it  is  apt 
to  be  confounded  with  Rheumatism,  and  it  appears,  in- 
deed, that  the  two  diseases  are  sometimes  combined  in 
the  same  patient.  In  those  who  are  predisposed  to 
Gout,  it  may  be  excited  by  any  thing  which  produces 
an  increased  action  in  the  part,  as  by  excessive  exercise, 
by  a  strain,  or  a  bruise  ;  but  in  those  who  inherit  the 
disease,  or  who  have  once  suffered  severely  fiom  it,  we 
often  find  it  impossible  to  detect  any  assignable  cause 
for  the  paroxysm.  The  fact  that  Gout  never  attacks  the 
poor,  while  even  a  considerable  proportion  of  the 
wealthy  are  more  or  less  subject  to  it,  is  known  to  every 
one,  and  has  necessarily  given  rise  to  much  speculation 
respecting  both  its  predisposing  and  its  proximate 
cause.  It  is  not  very  easy  to  determine  to  which  of  the 
circumstances  that  attach  to  the  condition  of  the  rich 
its  production  is  to  be  attributed;  mere  excess  in  eat- 
ing, although  it  produces  stomach  complaints,  does  not 
generate  that  specific  state  of  the  digestive  organs  which 
gives  rise  to  Gout,  nor  do  we  find  that  the  abuse  of  fer- 
mented or  spirituous  liquors,  which  is  so  common  among 
the  lower  classes,  subjects  them  to  this  complaint.  It 
would  appear  that  it  depends  upon  the  combined  ope- 
ration of  luxurious  habits  of  various  kinds,  of  which,  in- 
dulgence in  the  gratifications  of  the  table,  and  the  want 
of  a  due  quantity  of  bodily  exercise,  arc  probably  the 
most  important. 

Besides  the  regular  forms  of  the  disease,  where  it 
occurs  in  paroxysms,  that  alternate  with,  or  succeed 
lo  complaints  of  the  stomach,  and  leave  the  patient  in 
perfect  health  during  the  intervals,  there  are  other  va- 
rieties of  the  disease,  in  some  of  which  the  different 
stages  exhibit  considerable  irregularity,  both  with  re- 
spect to  their  degree  of  violence,  and  the  order  of  their 
succession  ;  in  one  of  these,  which  is  called  retrocedent, 
or  repelled  Gout,  after  the  disease  has  settled  upon  the 
joints  of  the  extremities,  it  suddenly  leaves  the  part, 
and  attacks  some  of  the  internal  viscera,  the  brain,  the 
lungs,  the  heart,  or  the  stomach  ;  and,  if  not  relieved 
by  the  appropriate  remedies,  may  suddenly  prove  fa- 
tal, by  preventing  these  organs  from  performing  their 
ordinary  functions.  The  regular  Gout  is  not  a  disease 
which  is  usually  considered  as  productive  of  danger  to 
the  life  of  the  patient  ;  but  it  materially  impairs  his  com- 
forts and  utility,  for  the  fits  generally  increase  upon 
him,  both  in  their  violence  and  their  duration,  so  that 
at  length  he  is  doomed  to  pass  a  considerable  part  of 
his  time  under  their  influence,  while  the  joints,  by  the 
icpeated  attacks  of  inflammation,  become  distorted,  or 
nearly  immoveable  The  irregular  Gout,  although  pro- 
ductive of  less  urgent  symptoms,  and  of  little  or  no 
injury  to  the  joints,  has  the  effect  of  imbittering   the 
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life  of  the  patient,  by  an  almost  constant  state  of  in- 
disposition ;  and  it  has  a  peculiar  tendency  to  induce  a 
distressing  lowness  of  spirits,  and  a  feeling  of  despond- 
ency, which  are  more  intoleralile  than  acute  pain. 

The  phenomena  of  Gout  were  formerly  regarded  as 
affording  the  most  direct  evidence  of  the  theory  of  the 
humoral  pathologists,  in  which  a  morbific  matter  exists 
in  the  fluids,  is  capable  of  being  conveyed  from  one 
part  of  tlie  body  to  another,  and  manifesting  its  pre- 
sence in  them  by  its  appropriate  symptoms.  Palpable, 
however,  as  this  conclusion  was  conceived  to  be,  the  mo- 
dern pathologists  have  denied  the  existence  of  this  mor- 
bific matter,  of  which  it  has  been  said  that  no  evidence 
exists,  except  what  is  derived  from  the  symptoms  of  the 
disease  ;  and  these,  they  have  asserted,  might  be  better 
explained  upon  other  principles.  The  researches  of  the 
modern  chemists  have,  however,  given  some  plausibili- 
ty to  the  doctrine  of  the  humoralists,  by  discovering 
that  gouty  urine  contains  an  unusually  large  proportion 
of  lithic  acid  ;  and  as  the  same  substance  has  been 
found  exuding  from  tlie  joints,  in  combination  with  so- 
da, it  would  seem  to  follow,  that  the  general  mass  of 
the  circulating  fluids  are  impregnated  with  it.  But 
although  the  fact  must  be  interesting,  both  in  a  patho- 
logical and  a  practical  point  of  view,  it  cannot  be  con- 
sidered as  throwing  much  light  upon  the  proximate 
cause  of  Gout,  as  we  have  still  to  inquire  how  the  pre- 
sence of  the  lithic  acid  can  produce  the  peculiar  affec- 
tion of  the  stomach,  why  it  is  transferred  from  the  sto- 
mach to  the  joints,  why  it  particularly  attacks  the  small 
joints  of  the  extremities,  why  the  general  and  local 
symptoms  alternate  with  each  other,  and,  in  short,  what 
connexion  or  relation  it  bears  to  the  ordinary  symptoms 
of  the  disease. 

The  treatment  of  Gout  has  varied  very  much  at  dif- 
ferent times,  according  to  the  prevalence  of  particular 
medical  theories,  or  the  pathological  doctrines  that  have 
been  entertained  respecting  the  nature  of  the  complaint. 
While  all  diseases  were  regarded  as  salutary  efforts  of 
nature,  the  paroxysm  of  Gout  was  considered  rather  as 
a  curative  operation,  which  was  to  be  induced  or  pro- 
moted by  the  practitioner,  than  as  a  morbid  condition 
of  the  system  which  it  was  his  business  to  remove. 
Accordingly,  all  our  attempts  were  more  calculated  to 
increase,  than  to  diminish  the  inflammation  of  the  joints, 
by  the  application  of  warmth,  and  by  the  use  of  stimu- 
lating diet  and  medicines  ;  and  even  during  the  inter- 
vals of  the  fits,  so  great  was  the  apprehension  of  the 
mischief  that  might  arise  from  checking  the  efforts  of 
the  vis  ?nedicalrix,  that  nothing  was  attempted  more 
than  a  mere  palliative  plan,  which  was  generally  alto- 
gether inert.  Of  late,  however,  we  have  ventured  up- 
on a  more  active  practice,  and  we  have  not  hesitated 
to  oppose  the  regular  progress  of  the  disease,  or  even 
to  counteract  the  natural  actions  of  the  system.  We 
administer  brisk  purgatives  to  clear  the  alimentary  ca- 
nal, we  attempt  to  moderate  the  inflammation  of  the 
joints,  if  not  by  the  application  of  cold,  at  least  by  the 
abstraction  of  heat ;  and  we  occasionally  employ  bleed- 
ing, either  general  or  topical,  and  enjoin  the  strict  an- 
tiphlogistic regimen.  To  what  extent  this  plan  is  to  be 
pursued,  must  be  left  to  the  discretion  of  the  practi- 
tioner, as  determined  by  the  urgency  of  the  case  ;  wliile 
we  have  ample  evidence  of  its  safety,  when  judiciously 
employed,  we  are  to  bear  in  mind  that  tl\e  inflamma- 
tion of  Gout  is  of  a  specific  kind,  and  that  the  imme« 
diate  danger  of  the  disease  consists  in  its  being  repelled 
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from  the  extremities  to  the  internal  viscera.  After  \vc 
have  carried  the  depleting  system  as  far  as  is  thouglu 
proper  or  necessary,  opium,  either  alone,  or  in  combi- 
nation with  ipecacuanha,  will  be  found  useful  for  re- 
moving irritation,  and  bringing  back  the  functions  in- 
to iheir  ordinary  state.  When  the  fever  and  inflamma- 
tion have  subsided,  we  shall  probably  find  a  course  of 
bitters  and  stomachics  necessary  to  strengthen  the  di- 
gestive organs,  and  to  prevent  the  recurrence  of  that 
Slate  which  lays  the  foundation  tor  future  aitacks  of  the 
disease.  But  this  oL.jlci,  which  is  even  of  greater  im- 
portance than  the  cure  of  the  individual  paroxysm,  is 
to  be  attempted  more  by  regulating  the  habits  of  the 
patient,  than  by  the  employment  of  any  particular  ar- 
ticle of  the  materia  mcdica;  provided  ihc  consiiiuiion 
be  not  loo  much  impaired,  and  the  alteration  be  not 
too  hastily  adopted,  we  find  that,  by  exclianging  a  life 
of  gluttony  and  indulgence  for  one  of  lemptrance  and 
aclivity,  we  are  generally  able  o  accomplish  the  desir- 
ed effect.  Simple  however,  as  this  plan  may  appear, 
it  is  but  seldom  that  the  practitioner  is  able  to  put  it 
into  execution  ;  for  so  wedded  are  the  patients  to  t  eir 
accustomed  indulgencies,  that  they  shut  theirs  ears  to 
the  s.ilutary  counsels  of  tlieir  medical  attendants,  and 
voluDtarily  resign  themselves  to  pain  and  disease,  in 
prelVrence  to  health  and  comfort,  when  they  are  to 
be  purchased  by  the  renunciation  of  their  luxurious 
habits. 

An  important  circumstance  yet  remains  to  be  noticed 
respecting  the  cure  of  Goui,  the  discovery  of  a  medi- 
cine which  is  supposed  to  have  a  specific  effect  upon 
the  disease,  so  as  to  remove  it  by  a  kind  of  opcraiion 
which  wc  cannot  refer  to  any  general  principles.  The 
medicine  was  introduced  into  practice  in  the  form  of  a 
secret  recipe,  but  it  appears  to  be  ascertained  that  its 


essential  ingredient  is  the  colchicum  autumnale.  This 
is  one  of  those  substances  which,  when  t.iken  in  a  large 
quantity,  prove  highly  deleierious  ;  but  in  moderate 
doses,  it  may  be  taken  without  danger,  and  usually 
operates  by  producmg  an  evacuation  cither  from  the 
bowels,  the  kidney,  or  the  skin.  It  affords  almost  a 
unique  example  of  a  remedy  being  introduced  into 
practice  under  an  empirical  form,  which  maintained  its 
reputation  alter  its  composition  had  been  detected  ; 
for  we  seem  to  be  in  possession  of  the  most  unequivocal 
evidence  of  its  power,  both  in  preventing  and  remov- 
ing the  gouty  paroxysm.  Sometimes  the  salutary  ef- 
fect ensues  without  any  sensible  operation,  but  gene- 
rally the  benefit  is  more  apparent,  and  tliere  is  sup- 
posed to  be  less  danger  of  any  deleterious  action  on  the 
vital  powers,  when  some  kind  of  evacuation  has  taken 
pl.icc.  Cases  have  occurr<.d,  in  which,  by  giving  the 
medicine  in  too  large  a  quantity,  or  in  an  improper 
state  of  the  system,  it  appears  to  have  produced  almost 
the  immediate  destruction  of  life  ;  but  by  using  the 
proper  precautions,  we  conceive  that  the  colchicum 
may  be  administered  with  safety  and  advantage.* 


Sect.   IV.      Cachexia.     Scrofula. 

In  the  order  of  the  Cachexiae  we  shall  find  some  of 
the  most  formidable  diseases  which  attack  the  human 
fran>e,  both  from  the  extent  of  the  mischief  which  they 
occasion,  and  the  little  power  which  our  remedies  pos- 
sess over  them.  The  first  tliat  we  shall  notice  is  Scro- 
fuli,  to  which,  as  indicating  its  pre-eminently  buncful 
influence,  the  name  of  evil  has  been  popularly  applied. 
The  term  scrofula  has,  we  think,  been  used  in  too  vague 
a  manner,  so  as  to  include  a  variety  of  anomalous  affec- 


•  This  section  on  Gout  deserves  great  consideration.  The  writer  of  this  note  is  induced  to  insert  here  his  views  on  this  disease, 
though  previously  before  the  public.  1st,  Gout  is  not  :in  hereditary  disease,  in  the  sense  in  which  it  is  usually  considered  ;  it  is  only 
hereditary  as  far  as  fortune,  and  its  attendants,  ease,  Ui.\m'y,  li.ihits  of  intemperance  both  in  eating  and  drinking,  and  that  predis- 
position which  arises  from  a  strong  and  vigorous  constitution,  are  liereditary.  2d,  Gout  takes  place  fertile  most  part  in  the  sanguine 
temperament,  in  the  plethoric  habit  of  body,  and  is  exclusively  an  inflamniatoiy  disease  of  the  wliole  system,  as  well  as  of  the  part 
affected.  3d,  Its  associate  or  vicarious  diseases.  Apoplexy,  Palsy,  Angina  I'ecloiis,  .\sthnia,  habitual  Caiarrh,  Eruptions  on  the  Skin, 
Obstructed  Viscera,  and  Dropsy,  arise  from  the  same  liabit  of  body,  and  from  the  same  causes.  4th,  The  deposits  of  saline  or  earthy 
matter,  which  take  place  upon  the  joints,  in  Gout  and  Hlieumatisni,  in  the  kidneys  and  bladder,  occasioning  Stone  and  Gravel,  in  the 
brain  of  apoplectics,  in  the  arteries  of  persons  advanced  in  life,  in  the  coronary  vessels  and  valves  of  the  heart,  have  the  same  com- 
mon origin,  and  these  extravasations  are  usually  the  etTects  of  an  ovciloadeil  st.ate  of  the  blood  vessels.  5th,  Although  the  same 
earthy  or  saline  materials  exist  in  the  blood  in  a  state  of  health,  and  are  constantly  passing  oH'  in  our  e.\cretioiis,  they  are  in  no  instance 
the  cause  of  Gout ;  but  when  deposited  upon  the  joint,  in  that  disease,  or  upon  other  parts  of  the  body,  such  deposits  are  the  effects 
of  plethora,  the  parent  of  both.  6th,  The  predisposi/ig  causes  of  Gout  are,  the  excessive  use  of  wine,  ardent  spirits,  animal  food,  the 
condiments  of  the  table,  and  the  neglect  of  the  exercise  necessary  to  counteract  their  effects  upon  the  constitution  ;  while  the  check 
of  the  excretions  by  the  cold  of  autumn  and  winter,  or  the  sudden  impetus  given  to  the  circulation  by  the  returning  spring,  proves  the 
most  usual  exciting  cause  of  this  disease.  Hence  we  find  that  Gout,  like  Rheumatism,  and  other  intlainmitory  diseases,  the  attendants 
upon  autumn,  winter,  and  spring,  are  but  rarely  to  be  met  with  in  ihe  summer  season,  when  our  diet  consists  of  a  large  proportion  of 
vegetable  food,  and  the  excretions,  especially  by  the  surface,  are  most  abundant:  hence,  too,  it  is  observed,  that  persons  who  are 
remarkable  for  their  excessive  discharges  by  the  skin  are  r.irely  the  subjects  of  Gout,  even  though  the  usual  causes  of  this  disease  are, 
at  the  same  time,  indulged  in  to  a  great  degree.  7tli,  .Vs  the  causes  of  Gout  arc  intemperance  and  indolence,  the  best  means  of  preventing 
this  disorder  may  be  summed  up  in  their  immediate  antidotes,  temperance  and  exercise:  but  where  the  patient  has  not  resolution 
enough  to  withstand  the  temptations  of  the  table,  and  is  unable  to  take  the  necessary  exercise,  the  occasional  evacuations  by  the 
lancet,  and  other  means  of  diminishing  the  fulness  and  excitement  of  the  vessels,  should  l)e  employed.  Sih,  The  most  effectual 
means  of  removing  the  inflammatory  action  attendant  tipon  the  first  stage  of  the  paroxysm  of  Gout,  consist  in  depletion  by  the  lancet, 
cathartics,  and  such  remedies  as  operate  by  re.'^toring  the  excretions  from  the  surface  of  the  body,  the  physician  paying  due  regard, 
in  the  use  of  these  means,  to  the  constilution  of  the  patient,  his  time  of  life,  and  season  of  the  year  In  correspondence  with 
.the  use  of  these  remedies,  both  the  diet  and  regimen  of  the  patient  should  be  simple,  and  strictly  antiphlogistic.  9th,  During  the 
febrile  stage  of  die  paroxysm,  the  part  or  parts  affected  should  be  liglitly  covered  with  soft  flannel,  or  carded  cotton,  for  the  purpose 
of  soothing  the  existing  irrit  itiim,  and  of  promoting  a  perspiration  frou»  their  surface  :  the  practice,  however,  of  loading  the  limb 
v/iih  die  .iccustomcd  strata  of  flannel,  and  thereby  of  adding  to  the  heat  and  inflammaiion  of  the  parts,  and  also  that  of  applying  cold 
v.alcr,  or  other  cold  applications,  to  the  aflTected  limb,  are  alike  prejudiciil  and  dangerous,  and  are  equally  to  he  reprobated. 
10th,  .\t  the  termination  of  the  febrile  or  inflammatory  stage  of  Gout,  as  of  other  inflanim.itory  diseases,  the  same  means  of  restoring 
the  tone  of  the  system  are  indicated;  viz.  chalybeates,  bitters,  the  moderate  use  of  anim.il  food,  wine,  por  er,  exercise,  and,  in  the 
summer,  sea-bathing.  The  eau  medicinale  of  Uiisson  has  not  maintained  so  high  a  cirirantcr  as  a  remedy  for  Gout  in  this  country  as 
in  Europe.     (9fee  American  Med.  and  I'hilos.  Register.    Thomas's  Practice,  5th  .Amer.  edition.) 
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tions,  which  have  little  connexion  either  in  their  seat, 
their  symptoms,  or  their  termination.  We  conceive 
that  it  ought  to  be  restricted  primarily  to  an  affection 
of  the  absorbent  glands,  producing,  in  the  first  instance, 
enlargement,  with  some  degree  of  inflammation,  after- 
wards a  hardened  or  compacted  state  of  them,  in  wliich 
they  are  no  longer  able  to  exercise  their  appropriate 
functions;  and,  lastly,  an  ulceration,  attended  with  a 
peculiar  train  of  symptoms,  which  sufficiently  distin- 
guish it  from  all  other  inflammatory  affections.  Scro- 
fula is  a  disease  which  especially  attacks  certain  consti- 
tutions or  habits  of  body  ;  the  subjects  of  it  are  generally 
persons  of  fair  skins  and  smooth  complexions,  and  fre- 
quently possess  great  delicacy  of  feeling  and  brilliancy 
of  mental  powers,  indicating  what  has  been  termed 
the  sanguine  temperament.  Its  first  invasion  is  during 
childhood;  it  is  most  severe  about  the  period  of  puber- 
ty ;  and  after  the  adult  age,  if  the  frame  can  bear  up  so 
long  against  its  ravages,  it  gradually  declines.  It  usu- 
ally makes  its  first  appearance  in  the  glands  of  the  neck, 
where  it  forms  large  ragged  ulcers,  that  are  very  diffi- 
cult to  heal,  but  wliich  are  often  productive  of  no  incon- 
venience, except  the  unsightly  scars  which  they  leave 
behind  them.  It  has  indeed  been  supposed,  that  the 
discharge  from  these  ulcers  is  favourable  to  the  general 
health,  by  giving  vent,  as  it  were,  to  some  humour, 
which  otherwise  might  produce  more  dangerous  conse- 
quences, by  affecting  some  vital  organ  ;  but  this  opinion 
we  are  disposed  to  regard  as  derived  from  a  false 
theory,  and  as  not  sanctioned  by  experience.  Other 
glandular  parts  are,  however,  often  affected,  which  are 
more  concerned  in  the  exercise  of  the  vital  functions,  of 
which  those  of  the  mesentery,  or  other  parts  more  im- 
mediately connected  with  the  vital  organs,  are  the  most 
important.  When  these  become  tlie  subjects  of  Scro- 
fula, they  prove  destructive  to  health,  by  preventing  the 
due  supply  of  chyle,  and  induce  a  species  of  atrophy  or 
tabes,  which  is  characterized  by  a  hard  and  tumid  abdo- 
men, and  by  the  extreme  emaciation  of  the  face  and 
extremities.  It  is  under  this  forin  that  Scrofula  proves 
fatal. 

It  is  now  generally  agreed  that  it  is  not  a  contagious 
disease  ;  that  it  is  endemic  in  those  countries  which 
have  a  damp  and  cold  atmosphere  ;  that  its  exciting 
cause  is  improper  food,  impure  air,  want  of  exercise, 
and  a  deficiency  of  clothing;  and  that  these  causes  act 
the  most  powerfully  upon  the  individuals  who  are  pre- 
disposed by  an  hereditary  taint,  or  by  previous  weak- 
ness, but  from  the  influence  of  which  probably  no  one 
is  entirely  exempt.  We  have  stated  Scrofula  to  consist 
essentially  in  a  disease  of  the  absorbent  glands,  and  we 
believe  that,  m  every  instance,  its  commencement  may 
be  traced  to  an  affection  of  these  organs,  but  it  fre- 
quently happens  that  in  the  progress  of  the  complaint, 
glands  of  other  descriptions  become  diseased,  and  even 
parts  which  are  not  glandular;  two  of  the  most  fre- 
quent of  these  varieties  are  certain  affections  of  the  eyes 
and  of  the  bones.  How  far  these  should  be  strictly 
called  Scrofula,  or  whether  they  might  not,  with  more 
propriety,  be  considered  as  distinct  diseases  brought 
into  action  by  Scrofula,  is  a  question  we  shall  not  now 
discuss.  The  same  remark  applies  to  the  lungs,  the 
glands  of  which  likewise  frequently  become  affected  in 
Scrofula,  and  give  rise  to  the  fatal  disease  of  Phthisis 
pulmonalis  ;  but  this  affection  is  one  of  so  much  impor- 
tance, and  is  characterized  by  so  many  peculiar  symp- 
toms, that  whatever  may  be  our  opinion  respecting  its 


nosological  character,  we  must  make  it  the  subject  of  a 
distinct  section. 

Many  hypotheses  have  been  formed  respecting  the 
proximate  causes  of  Scrofula,  but  we  are  disposed  to 
think,  that  they  have  thrown  no  real  light  either  upon 
its  nature  or  its  treatment ;  indeed,  with  respect  to  the 
latter  circumstance,  we  conceive  that  the  doctrines  of 
the  humoral  pathology,  which  taught  that  Scrofula  de- 
pended upon  a  morbific  matter  existing  in  the  bfood, 
which  was  to  be  corrected  or  removed  by  rigid  absti- 
nence, or  by  a  long  continued  course  of  purgative  me- 
dicines, was  often  productive  of  serious  injury.  Indeed 
the  management  of  Scrofula,  although  so  frequently  an 
object  of  the  greatest  interest  to  practitioners,  is  a  point 
concerning  which  the  art  of  medicine  has  yet  macie  but 
little  advance,  and  respecting  which  we  are  still  left  in 
a  state  of  great  ignorance  and  uncertainty.  It  is  intic 
sufficiently  ascertained  that  our  great  object  must  h- 
improve  the  general  health,  and  every  one  wi!l  se 
propriety  of  carefully  removing  the  excitini' 
where  it  can  be  ascertained,  but  beyond  thi=  :■:■■.■  ;c-.r 
we  have  little  upon  which  we  can  build  wiiu  •'k  ',.--,: 
degree  of  cotifidence.  Wiiether  it  be  the  :a'!se  or 
the  effect  ef  the  scrofulous  disposition,  a  deranged  state 
of  the  alimentary  canal  is  a  usual  attendant  upon  the 
disease,  so  that  purgatives  will  be  frequently  found  a 
necessary  part  of  our  treatment  ;  and  in  that  variety, 
where  the  mesentery  is  peculiarly  affected,  the  torpor  of 
the  bowels  often  makes  it  necessary  for  us  to  employ  the 
most  powerful  drastics.  The  weakness  of  all  the  vital 
powers,  which  characterizes  tlie  scrofulous  constitution, 
suggests  the  employment  of  tonics  ;  and  they  have  ac- 
cordingly, under  some  form  or  other,  generally  made  a 
part  of  every  plan  tliat  has  been  pioposed  for  the  cure 
of  the  disease  ;  but  the  peculiar  disposition  to  inflamma- 
tion which  belon^^s  to  the  sanguine  temperament,  and 
the  liability  which  local  inflammation  has,  in  those  pre- 
disposed to  it,  to  issuine  the  scrofulous  aspect,  always 
renders  their  employment  critical.  This  remark  applies 
particularly  to  cinchona  and  iron,  which,  under  various 
forms,  have  been  long  prescribed  as  the  grand  remedies 
for  this  complaint,  but  which,  although  they  may  be  be- 
neficial in  certain  states,  where  the  system  is  exhausted 
by  long  continued  disease,  probably  possess  no  specific 
power  in  counteracting  the  scrofulous  action,  and  seem 
but  little  adapted  for  the  constitutions  which  are  the 
most  disposed  to  its  attacks.  In  a  chronic  affection,  and 
in  one  of  so  general  an  operation,  we  are  naturally  led 
to  regard  the  effect  of  diet  as  an  important  agent  in  the 
re-establishment  of  the  health  ;  yet  on  this  point  very 
opposite  plans  have  been  adopted  in  the  disease  now  un- 
der consideration,  for,  while  a  strict  antiphlogistic  sys- 
tem has  been  strongly  enforced  by  some  practitioners, 
others  have  equally  insisted  upon  the  importance  of  a 
nutritive  and  even  a  stimulating  regimen.  Both  these 
extremes  we  believe  to  be  injurious,  and  on  this  point, 
as  well  as  respecting  the  articles  of  the  materia  medica, 
we  have  perhaps  no  more  explicit  rules  to  guide  us 
than  that  every  thing  should  be  directed  towards  the 
establishment  of  the  general  health  ;  if  the  patient  be 
languid  and  emaciated,  we  are  to  supply  him  with  as 
much  nourishment  as  the  digestive  organs  will  admit ; 
but  if,  on  the  contrary,  he  be  of  an  inflammatory  habit, 
we  must  proceed,  although  with  caution,  on  the  oppo- 
site system.  The  use  of  sea  air,  of  sea  bathing,  and 
of  the  cold  bath  generally,  respecting  which  so  much 
had  been  said  in  Scrofula,  may  all  be  referred  to  the 
D   2 
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same  principle.  To  the  inhabitants  of  large  towns, 
who  generally  pass  their  time  in  close  apartments,  and 
are  immersed  in  smoke  and  impure  air,  the  freshness  of 
ihe  sea  breezes  must  be  highly  salutary  ;  but  we  appre- 
hend that  there  can  be  nothing  of  a  specific  nature  in 
the  air  of  the  sea,  and  that  many  inland  situations  are 
even  preferable,  as  being  less  liable  to  dampness  and 
moisture.  Tor  bathing,  however,  salt  is  perhaps  al- 
ways preferable  to  fresh  water,  and  it  lias  been  sup- 
posed that  sea-water  has  a  beneficial  cfi'cct  upon  scrofu- 
lous ulcers  as  a  local  application,  although  the  evidence 
for  this  opinion  be  not  very  decisive.  In  speaking  of 
the  remedies  for  Scrofula,  we  must  not  pass  by  in  si- 
lence the  alleged  virtues  of  mercury,  and  especially  of 
calomel,  which  has  been  held  up  as  a  kind  of  specific 
in  that  variety  of  the  disease,  where  wc  suspect  there 
to  be  a  scirrhous  state  of  the  mesenteiic  glands.  IIow 
far  mercury,  in  any  form,  possesses  the  power  of  resolv- 
ing glandular  tumours,  wc  are  scarcely  prepared  to  de- 
cide, but  we  are  much  disposed  to  refer  a  great  share 
of  the  benefit  which  has  been  gained  by  the  use  of  this 

•  medicine  merely  to  its  power  in  promoting  the  opera- 
tion of  the  purgatives  with  which  it  is  usually  combin- 
ed. With  respect  to  ail  the  specifics  that  have  been 
proposed  for  Scrofula,  the  acids,  alkalies,  earthy  and 
metallic  salts,  and  various  vegetable  extracts,  we  con- 
fess that  we  are  extremely  sceptical  as  to  any  benefit 
that  has  ever  been  derived  from  them.  The  manage- 
ment of  the  local  afTections,  whether  scirrhous  glands, 
ulcerations,  enlargement  of  the  bones,  or  in  wliatever 
form  the  disease  makes  its  appearance,  falls  under  the 
especial  province  of  surgery  ;  we  shall  only  remark  con- 
cerning it,  that  their  treatment  appears  as  difficult  and 
uncertain  as  is  the  constitutional  form  of  the  disease  ; 
and  that  notwithstanding  the  numerous  plans  that  have 
been  brought  before  the  public  with  so  much  confidence, 
the  cure  of  these  complaints  must  still  be  considered  as 
one  of  the  great  desiderata  of  the  art. 

Sect.  V.  Phthisis  fiulmonalis.  Pulmonary  Consumfilion. 

We  have  already  referred  to  this  complaint  in  the 
preceding  Section,  and  have  noticed  its  probable  con- 
nexion vviih  Scrofula  ;  but,  whatever  be  our  opinion  on 
this  point  as  a  pathological  question,  it  is  a  disease 
■which  amply  deserves  to  be  made  the  subject  of  dis- 
tinct consideration.  It  is  characterized  by  pain  in  the 
side  or  the  chest,  attended  with  cough,  dyspnoea,  and 
with  expectoration,  which,  as  the  disease  advances,  be- 
comes purulent.  A  febrile  state  is  induced,  which  ul- 
timately terminates  in   acute   hectic,  while  in  the  latter 

•  stages  there  is  colliquative  diarrhoea  and  profuse  per- 
spiration, attended  with  excessive  del)ility  and  emacia- 
tion. Although  persons  of  the  sanguine  temperament 
are  '.he  most  subject  to  this  afTection,  yet  it  shows  so 
po\verful  an  hereditary  tendency,  that  the  children  of 
phthisical  parents,  whatever  constitution  or  tempera- 
ment they  may  possess,  and  whatever  may  be  their  ap- 
parent vigour,  are  always  liable  to  its  attacks.  Its  ex- 
citing cause  is  in  most  cases  to  be  traced  to  some  cir- 
cumstance which  produces  inflammation  in  the  lungs, 
although,  where  there  is  a  decided  liereditary  disposi- 
sition,  it  is  often  very  difficult  to  assign  any  immediate 
cause  for  its  invasion.  A  great  proportion  of  all  the 
cases  appear  to  originate  from  Catarrh,  so  that,  in  our 
moist  and  variable  climate,  where  the  excess  of  civiliza- 
tion and  refinement  has  tended  to  diminish  the  vigour  of 


the  natural  constitution  of  the  inhabitants,  and  where 
many  of  the  modes  of  life  are  peculiarly  adapted  to  ren- 
der the  body  liable  to  suffer  from  the  state  of  the  at- 
mosphere. Phthisis  may  be  regarded  as  the  great  scourge 
of  the  island.  It  has  been  calculated  that  not  less  than 
55,000  persons  are  annually  destroyed  by  it,  which,  if  we 
estimate  the  total  population  of  England  at  12,000,000, 
will  not  1)C  very  far  short  of  ^rjVo  P'"^-  °'^  '''^  whole  popu- 
lation. When  the  disease  exists  in  its  fully  formed  state, 
its  character  is  too  well  marked  to  admit  of  much  doubt 
or  uncertainty  ;  but  as  it  often  comes  on  in  a  very  gra- 
dual manner,  and  supervenes  upon  the  affections  of  the 
chest,  it  is  sometimes  difficult  to  decide  upon  its  pre- 
sence. The  circumstance  which  has  been  usually  had 
recourse  to,  as  forming  the  diagnosis,  is  the  state  of  the 
expectoration,  whether  it  be  mucous  or  puiulent;  but 
as  this  is  a  point  which  cannot  itself  be,  in  all  cases, 
very  easily  decided,  various  tests  Itvm  been  employed 
for  this  purpose.  Upon  Ihe^^.ole,  however,  we  con- 
ceive tiiat  an  attention  to  the  general  condition  of  the 
patient,  to  his  previous  constitution  and  hereditary  dis- 
I)osition,  arc  more  important  than  any  one  symptom, 
and  will  generally  enable  us  to  form  a  correct  judgment. 
Although  the  state  of  the  lungs  in  Phthisis  has  been 
carefully  examined,  and  the  appearances  which  they  ex- 
hibit very  minutely  detailed,  there  still  remains  much 
uncertainty  respecting  the  nature  of  the  proximate 
cause,  or  of  the  manner  in  which  the  exciting  causes 
produce  the  change  of  structure  which  the  parts  expe- 
rience. Wlicn  we  examine  the  lungs  after  death,  wc 
find  them  to  be  filled  with  hard  timiours,  called  tuber- 
cles, which  seem  to  be  composed  of  induialed  glands  ; 
these  are  at  first  of  an  indolent  nature,  hut  they  acquire 
the  inflammatory  state,  and  proceed  to  suppuration, 
when  the  hectic  fever  comes  on,  and  the  disease  assumes 
its  characteristic  features.  We  have  already  spoken  of 
the  connexion  which  there  appears  to  be  between  Scro- 
fula and  Phthisis,  and  the  morl)id  appearances  in  the 
limgs  may  seem  to  confirm  the  idea  of  the  connexion; 
it  must,  however,  be  acknowledged,  that  the  two  affec- 
tions do  not  bear  any  exact  ratio  to  each  other  in  the 
same  individual,  and  even  that  some  whole  families  arc 
more  disposed  to  Scrofula,  and  others  to  Phthisis. 

With  respect  to  the  treatment  of  Phthisis,  we  have 
little  to  offer,  except  a  melancholy  narrative  of  the 
failure  of  all  the  plans  that  have  been  presented  to  the 
public.  Indeed,  to  those  who  have  witnessed  the  condition 
to  which  the  lungs  are  reduced,  after  they  have  ex- 
perienced the  ravages  of  this  complaint,  it  can  excite 
no  surprise  that  all  attempts  at  cure  should  be  entirely 
unavailing,  and  must  impress  the  mind  with  the  full 
conviction  that  it  can  only  be  in  the  very  earliest  stages 
that  any  relief  is  to  be  obtained  from  the  interposition 
of  medicine.  It  is  therefore  to  the  firevention  of  Phthisis 
rather  than  to  its  cure  that  we  are  to  direct  our  efforts, 
and  this,  if  it  can  be  accomplished,  must  depend  upon 
avoiding  the  exciting  causes,  especially  cold  and  mois- 
ture, and  still  more,  by  using  every  means  for  fortify- 
ing the  body  against  their  influence.  Warm  clothing 
and  airy  rooms,  moderate  exercise,  regularity  in  diet 
and  in  all  the  habits  of  life,  may  do  much  in  preventing 
the  extreme  susceptibility  to  catarrh,  but  for  those 
whose  situation  will  admit  of  it,  and  who  are  disposed 
to  make  so  great  a  sacrifice,  the  removal  to  a  warmer 
and  more  settled  climate,  is  the  only  effectual  preven- 
tative. How  far  this  is  to  be  advised  wiien  the  disease 
lias  actually  established  itself,  or  what  stage  of  Phthisis 
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admiis  of  a  ciiar.ce  of  cure  by  this  means,  is  a  quesiion 
on  which  it  is  extremely  difficult  to  decide;  and  there 
is  no  point  conceriiins^  which  a  practitioner  lecls  a  more 
painful  duty  imposed  upon  him,  than  to  pronounce  the 
doom  of  his  patient  to  be  irrevocable,  by  discouraginfj 
l)is  removal,  or  to  subject  liim  to  a  more  painful  fate,  by 
separating  him  from  the  comforts  of  his  home  and  the 
attentions  of  his  fiiends,  without  a  prospect  of  relief. 
In  the  earlier  stages  of  Phthisis,  or  where  the  disease  is 
impending,  vvilbout  the  lungs  being  actually  disor- 
ganized, our  great  object  is  to  prevent  or  coimteract 
inflammation,  and  yet  this  must  be  done  in  such  a  way 
as  to  diminish  the  strength  in  as  small  a  degree  as  pos- 
sible. General  bloodletting  is  sometimes  admissible, 
but  it  must  be  always  had  recourse  to  with  caution  ; 
we  may  with  less  hazard  employ  topical  bleeding,  if 
the  pain  of  the  chest  and  state  of  the  pulse  seem  to  in- 
dicate it,  and  still  more  blisters,  which  are  perhaps  the 
most  powerful  remedies  that  we  possess  in  this  disease. 
We  must  endeavour  to  allay  the  cough  by  mucilagi- 
nous mixtures,  to  wliich  small  quantities  of  opium  may 
be  added,  and  we  may  endeavour  to  allay  the  fever  by 
diaphoretics ;  but  we  must  proceed  with  great  caution 
in  the  administration  of  any  substance  that  is  intended 
to  act  upon  the  capillaries  of  the  skin,  in  consequence 
of  the  tendency  to  profuse  perspiration,  which  always 
exists  in  the  latter  stages  of  Phthisis  ;  the  same  remark 
applies  also  to  the  bowels.  How  far  any  benefit  is  to 
be  expected  from  sedatives  is  still  a  controverted  ques- 
tion ;  for  although  we  apprehend  there  can  be  no  doubt 
of  the  advantage  which  is  occasionally  derived  from 
digitalis,  in  certain  inflammatory  states  of  the  chest, 
yet  we  are  not  disposed  to  expect  much  from  it  where 
the  structure  of  the  lungs  is  affected.  As,  however, 
we  have  no  means  of  ascertaining  when  this  crisis  has 
actually  occurred,  a  cautious  employment  of  digitalis 
may  be  generally  admissible  ;  but  it  should  always  be 
given  in  small  doses,  and  we  think  it  may  be  assumed 
as  a  general  principle,  that  if  no  benefit  be  obtained 
from  small  doses  of  this  medicine,  we  are  not  to  hope 


for  any  advuiitagc  by  increasit:g  llie  quantity  ;  on  the 
contrary,  we  should  expect  that  its  deleterious  opera- 
tion would  be  induced,  with  all  its  train  of  distressing 
consequences.  When  the  hectic  is  fully  esiablished, 
nothing  is  to  be  attempted  but  the  palliative  treatment, 
and  for  this  we  must  refer  to  the  remarks  that  we  have 
already  offered  on  the  subject.  It  only  now  remains 
for  us  to  sooth  the  termination  of  life,  by  diminishing, 
as  far  as  lies  in  our  power,  the  various  sources  of  un- 
easiness that  from  time  to  time  rise  up  to  distress  the 
patient.  Every  candid  practitioner  will  confess,  that 
beyond  this,  he  can  have  no  expectation  of  obtaining 
the  least  relief  from  the  aid  of  medicine;  and  it  is  a 
duly  which  he  owes  to  himself  no  less  than  to  his  pa- 
tient, to  refuse  his  consent  to  any  of  those  experiments, 
which,  with  whatever  pretensions  they  may  be  sup- 
ported, must  be  regarded  as  the  ofTspring  either  of  de- 
lusion or  of  empiricism.* 

Sect.  VI.     Rachitis.     Rickets. 

Another  disease,  which,  like  Phthisis,  is  supposed  to 
be  nearly  allied  to  Scrofula,  if  not  to  be  a  mere  modi- 
fication of  it,  is  Rickets.  It  would  seem  to  have  first 
made  its  appearance  in  modern  times,  for  it  is  too  re- 
markable in  its  symptoms  to  have  been  overlooked ; 
and  there  is  probably  some  reason  to  believe  that  it  is 
not  now  so  frequent  as  it  was  half  a  century  ago.  It 
is  essentially  a  disease  of  the  bones,  in  which  they  in- 
crease in  bulk,  and  at  the  same  time  lose  their  firmness, 
so  as  not  to  bear  the  weight  of  the  parts  attached  to 
them  without  being  bent  out  of  their  natural  form.  It 
makes  its  first  appearance  at  an  early  age,  and  conti- 
nues until  about  .the  period  of  puberty.  During  this 
interval  the  patient  suffers  from  the  immediate  effects  of 
the  distortion  that  is  produced  in  various  parts  of  the 
body,  as  well  as  from  irregularity  in  the  different  or- 
ganic functions,  and  especially  in  those  of  the  digestive 
organs,  so  as  to  induce  a  great  degree  of  emaciation 
and  debility,  which  not    unfrequently   an"ect  the  mental 


^  The  causes  of  Pulnion.iry  Consumption  are  not  exactly  tlie  same  in  this  country  and  Great  Britain.  With  the  increase  of  manu- 
facturing establishments  in  England  we  find  an  increase  of  the  evils  which  induce  pulmonary  disorders,  and  of  these  evils  scrofula 
m.iy  properly  be  considered  among  the  principal.  In  the  United  States  scrofula  is  comparatively  little  known ;  but,  while  we  admit 
llie  influence  of  particular  employments  and  modes  of  living,  in  inducing  consumption,  this  disease,  in  most  instances  in  this  country, 
may  be  ascribed  to  the  sudden  vicissitudes  we  experience  in  this  climate,  especially  on  the  sea-board  ;  to  imprudence  in  dress,  and 
improprieties  in  the  use  of  ardent  drink,  and  other  species  of  dissipation.  A  common  catarrh,  especially  if  frequently  renewed,  may 
be  placed  at  the  head  of  the  causes  of  the  <lisorder  in  this  country  :  it  is  one  of  those  causes,  too,  which,  while  it  attr-icts  the  least 
attention,  commonly  does  the  greatest  mischief.  Pulmonary  consumption  has  little  association  with  hsemoptysis.  Indeed,  this  form 
of  disease  is  far  more  frequently  preceded  by  catarrhal  and  pneumonic  inflamm.-vtion  than  by  hemorrhage  from  the  lungs  ;  and  even 
in  those  cases  where  hemoptysis  precedes  pulmonary  consumption,  inflammation  of  the  lungs  is  usually  antecedent  to  both,  and 
demands  the  early  attention  of  pliysicians. 

The  inflammatory  character  of  pulmonary  consumption  cannot  be  too  constantly  kept  in  view,  and  the  treatment  indicated  for  the 
removal  of  other  inflammatory  affections  of  the  chest  will  be  found  to  be  most  successful  in  this  more  insidious  disease.  In  the  Quar- 
terly Reports  on  the  disease  of  the  city  of  New- York  the  writer  has  already  noticed  the  point  of  practice.  "  We  have  in  many 
instances  eniployed  blood-letting  with  the  most  happy  effects,  in  many  cases  of  incipient  Phthisis,  even  where  strong  hereditary  pre- 
disposition existed.  Indeed  we  are  induced,  from  some  late  observations  on  the  subject,  to  express  the  opinion,  that  in  the  com- 
mencement of  Phthisis,  as  in  peripneumony,  blood-letting  is  not  sufficiently  employed,  but  is  too  frequently  neglected  until  the 
inflammation  has  so  far  extended  that  suppuration  becomes  inevitable.  Nor  do  pliysicians  in  general  appe.ar  to  have  been  sufficiently 
attentive  in  describing  tlie  symptoms  characteristic  of  the  first  or  inflaminatory  stage,  and  consequently  have  been  regardless  of  that 
active  antiplilogistic  treatment  which  alone  can  prevent  the  tuberculous  or  suppurative  stage.  In  as  much  as  suppuration,  or  a  puru- 
lent secretion  from  the  lungs,  necessarily  implies  preceding  inflammation,  we  conceive  too  early  attention  cannot  be  given  to  the 
premonitory  symptoms  which  announce  the  inflammatory  stage,  but  which  .ire  frequently  so  inconsiderable,  being  seated  in  the  less 
sensible,  tlie  cellular  portion  of  the  lungs,  that  both  physician  and  patient  are  alike  regardless  of  the  present  symptoms,  and  of  the 
consequences  to  whicli  they  lead.  Instead,  therefore,  of  trusting  to  syrups,  anodynes,  pectorals,  ptisans,  or  the  Iceland  moss,  to  allay 
the  hacking  cough  and  pains  in  the  chest,  which  indicate  the  first  approach  of  the  disease,  we  earnestly  recommend  the  same  active 
treatment,  by  blood-letting,  blisters,  and  other  means  of  diminisliing  excitement,  as  are  employed  in  the  treatment  of  a  pleurisy,  or 
any  other  acute  inHammation ;  and  we  could  .add,  in  confirmation  of  this  view  of  the  subject,  many  recent  cases,  in  which  the  prac- 
tice here  rtcommended  has  been  attended  with  the  most  beneficial  results."  Amer.  .Medical  and  Philosophical  Itegister.  See  also  limh, 
'I'houglits  on  Pulmonary  Consumption. 
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as  well  as  the  corporeal  faculties,  and  ultimately  pio- 
ceetl  to  a  fatal  termination.  When  the  disease  assumes 
a  less  acme  form,  the  powers  of  the  constitution  finally 
overcome  the  violence  of  the  disease  ;  hut  tlie  deformi- 
ty of  the  bones  still  continues;  and  when  it  has  affected 
the  trunk  of  the  body,  it  ofien  materially  deranges  some 
of  the  functions,  and  leaves  the  parts  in  a  state  from 
■which  they  can  never  afterwards  recover  themselves. 
The  cause  of  Rickets  is  not  yet  ascertained;  many  of  the 
cirt  umstances  which  tend  to  induce  Scrofula  seem  also 
to  favour  the  appearance  ot  Rickets;  hut  we  are  dispo- 
sed to  regard  them  as  dibiinct  complaints,  because  we 
do  iiot  perceive  that  the  symptoms  aie  necessarily  con- 
nected tot^ethcr ;  but,  on  the  contrary,  that  they  com- 
monly attack  certain  individuals  separately,  and  are  not 
convertible  into  each  other.  The  affection  is  generally 
thought  to  be  hereditary,  yet  the  tendency  is  not  so  ob- 
vious in  this  case  as  in  Scrofula,  or  in  Phthisis;  and  we 
perpetually  observe  exampks,  where  a  single  member 
of  a  family  is  diseased  without  any  other  suffering  from 
it.  The  proximate  cause  of  Rickets  appears  to  be  a 
change  in  the  physical  and  chemical  constitution  of  the 
bones,  the  animal  matter  which  enters  into  their  com- 
position being  probably  in  a  morbid  state,  and  the  earthy 
matter  either  deficient  in  quantity,  or  altogether  want- 
ing ;  but  in  what  way  these  changes  are  effected,  or 
how  they  follow  from  the  exciting  cause,  we  are  alto- 
gether unable  to  explain. 

We  have  very  little  to  offer  respecting  the  cure  of 
Rickets,  more  than  that  we  must  adopt  every  means 
which  lies  in  our  power  for  removing  the  supposed  ex- 
citing causes,  and  for  promoting  the  general  health. 
The  disease  seldom  exhibits  any  inllamniatory  symp- 
toms, so  as  to  render  bleeding  necessary  ;  but  the  de- 
rangement of  the  digestive  organs,  and  the  torpor  of 
the  alimentary  canal,  make  purgatives  an  essential  part 
of  the  treatment.  To  these  tonics  and  stimulants  may 
be  occasionally  added  ;  but  we  do  not  conceive  that  any 
great  benefit  is  to  be  derived  from  them,  unless  where 
the  appetite  is  particularly  defective,  and  when  the  bowels 
are  brought  into  a  natural  state.  Siill  less  confidence 
do  we  place  in  any  of  those  remedies,  which  have  been 
from  time  to  lime  offered  to  our  notice,  as  possessing  a 
specfic  effect  in  Rickets,  such  as  phosphate  of  lime,  upon 
the  principle  of  supplying  the  deficiency  of  this  sub- 
stance in  the  bones,  or  the  carbonate  of  ammonia,  for 
neutralizing  the  supposed  acid  in  the  blood, — remedies 
which  we  believe  will  be  found  as  useless  in  practice  as 
we  apprehend  them  to  be  incorrect  in  theory.  It  is  a 
difficult  point  to  determine  upon  the  means  that  ought 
to  be  adopted  for  counteracting  the  mechanical  defor- 
mity that  arises  from  the  state  of  the  bones.  Perfect 
rest  in  the  liorizontal  posture  has  been  recommended  ; 
but  in  very  young  children  this  is  almost  impossible  to  be 
strictly  adhered  to,  while  the  want  of  exercise  is  itself 
a  means  of  increasing  the  tendency  to  disease  ;  nor  in- 
deed does  it  appear,  that,  with  all  our  care,  we  are  able 
to  prevent  the  bones  from  being  distorted  by  the  action 
of  the  muscles  tliat  are  attached  to  them,  or  by  the 
weight  of  the  different  parts  pressing  upon  each  other. 
Upon  the  whole  it  may  be  desirable  to  recommend  the 
horizontal  in  preference  to  the  erect  posture  during  a 
part  of  the  day  ;  but  we  should  not  sacrifice  to  this  sys- 
tem, the  benefit  that  may  be  supposed  to  arise  from  the 
general  salutary  influence  of  air  and  exercise.  It  ap- 
pears  to  be    agreed,  that    the  mechanical  contrivances 


for   supporting  or  straightening  the   limbs   are  not  ol 
much  use  in  Rickets. 

Sect.  VII.     SyfiMlia. 

The  treatment  of  this  disease  is  considered  as  rather 
falling  under  the  province  of  the  surgeon  than  of  the 
physician,  yet  it  offers  so  many  curious  subjects  for  spe- 
culation, and  involves  so  many  interesting  questions  of 
pathology,  that  we  cannot  pass  it  by  in  our  system,  al- 
though exclusively  appropriated  to  the  practice  of  me- 
dicine. Notwithstanding  Syphilis  is  a  disease  of  the 
most  frequent  occurrence,  and  one  that  has  engaged 
the  attention  of  medical  men  for  some  centuries,  there 
are  many  very  important  points  respecting  it  which  still 
retnain  undecided.  The  first  accounts  that  we  have  of 
the  unequivocal  symptoms  of  Syphilis  appeared  about 
the  end  of  the  15lh  century  ;  but  how  it  was  produced, 
or  from  what  quarter  of  the  world  it  proceeded,  are  not 
yet  correctly  ascertained.  The  disease,  in  its  ordinary 
form,  is  communicated  by  the  actual  contact  of  parts 
previously  infected,  wliich  necessarily  happens  most 
frequently  to  the  generative  organs,  and,  independent- 
ly of  their  situation,  it  is  probable  that  their  structure, 
as  possessing  a  surface  covered  by  a  thin  cuticle,  and 
furnished  wiin  secreting  glands,  is  peculiarly  liable  to 
receive  the  infection.  The  first  symptom  is  a  local  ul- 
cer, to  which  the  name  of  chancre  has  been  applied, 
and  which  seems  to'be  altogether  a  local  affection;  but 
it  is  a  property  of  the  chancre  to  generate  contagious 
matter,  which  is  capable:  of  being  absorbed,  and  of  con- 
taminating the  system  at  large.  Besides  the  local  sy- 
philitic ulcer  or  chancre,  there  is  another  form  of  vene- 
real infection,  in  which,  without  any  wound  or  breach 
of  the  cuticle,  a  mucous,  or  secreting  surface,  becomes 
inflamed,  and  exudes  a  large  quantity  of  semi  purulent 
matter,  which  has  the  property  of  inducing  the  same 
state  on  a  similar  mucous  surface  with  which  it  is  in 
contact ;  to  this  the  name  of  Gonorrhoea  has  been  ap- 
plied. It  has  been  a  much  disputed  question,  in  what 
manner  these  two  affections  are  related  to  each  other, 
whether  they  are  distinct  diseases,  or  whether  they  ori- 
ginate from  the  same  poison  having  experienced  some 
modifications,  or  assume  a  different  aspect  from  the  dif- 
ferent nature  of  the  parts  to  which  it  is  applied.  Upon 
the  whole,  perhaps  the  most  decisive  facts  are  in  favour 
of  the  diversity  of  the  two  diseases;  but,  at  the  same 
time,  we  must  remark,  that  some  authors  of  the  first 
eminence  profess  the  contrary  opinion.  It  would  be 
inconsistent  with  the  brief  and  general  view  which  we 
profess  to  take  of  the  subject,  to  detail  all  the  symptoms 
of  this  proteiform  disease,  which,  as  it  affects  a  great 
variety  of  parts  and  structures,  and  attacks  indiscrimi- 
nately all  constitutions  and  temperaments,  exhibits  a 
greater  diversity  of  appearances  than  perhaps  any  other 
complaint  to  which  the  human  frame  is  obnoxious.  If 
the  local  ulcer  be  not  cured  by  the  appropriate  remedies, 
and  if  means  be  not  taken  to  prevent  the  contamination 
of  the  system,  a  portion  of  the  infectious  matter  is  taken 
up  by  the  lymphatics,  and  seems  to  be  carried  into  the 
mass  of  the  circulating  fluids.  In  its  passage  along 
these  vessels  it  usually  affects  some  of  the  glands,  pro- 
ducing in  them  tumours,  which  are  styled  buboes,  and 
afterwards  abscesses,  which  partake  of  the  same  infec- 
tious nature  with  the  original  chancre,  and  still  farther 
contribute  to  the  general  diffusion  of  the  disease.  When 
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the  system  becomes  in  this  manner  completely  contami- 
nated, there  are  certain  parts  of  the  body  which  are  pe- 
culiarly disposed  to  manifest  the  presence  of  the  poi- 
son, and  in  iliese  it  exhibits  itself  in  a  uniform  order  of 
succession.  Ii  first  appears  in  the  mucous  membrane 
of  the  throat  and  fauces,  producing  an  inflammation  and 
superficial  ulceration,  which  terminates  in  an  erosion 
and  loss  of  substance,  so  as  materially  to  injure  the 
form  and  ori^anization  of  the  part.  About  the  same 
time,  various  portions  of  the  skin  begin  to  exhibit  the 
effects  of  the  disease  ;  brown  or  copper-coloured  spots 
make  their  appearance,  from  which  a  quantity  of  mat- 
ter exudes,  which  concretes  into  a  scurf.  This,  when 
it  falls  (ff,  is  succeeded  by  another  scurf,  and  so  on  un- 
til at  length  ulceialion  is  established.  The  next  set  of 
symptonis,  or  the  next  order  of  parts  that  is  infected, 
is  ihe  peiiosleuni,  and  the  various  appendages  of  the 
bones;  these  become  thickened,  and  at  length  give  rise 
to  p^nifui  tumours,  called  nodes,  until  the  structure  of 
the  bones  themselves  is  finally  disorganized.  There  are 
ceatain  bones  which  seem  peculiarly  disposed  to  suffer 
by  the  syphilitic  poison,  cspeciully  the  small  bones  of 
the  palate  and  the  nose  ;  and  when  the  disease  has  got 
firm  hold  of  the  constitution,  they  are  entirely  corroded, 
so  as  to  cause  a  great  defect  in  the  speech,  and  the  most 
dreadful  deformity  of  the  countenance.  Along  with 
these  symptoms,  which  are  all  more  or  less  of  a  local 
nature,  although  depending  upon  the  general  diffusion 
of  the  poison,  the  powers  of  the  constitution  begin  to 
suffer,  the  appetite  fiils,  emaciation  and  loss  of  strength 
ensue,  hectic  supervenes,  and  the  disease  terminates  fa- 
tally. These  symptoms  are  usually  i-ecognized  as  the 
effects  of  chancre,  and  it  has  been  a  much  disputed 
point,  whether  a  similar  ti'ain  of  complaints  can  be  in- 
duced by  the  poison  of  gonorrhoei.  This  we  are  dis- 
posed to  decide  in  the  negative ;  but  we  do  so,  as  in  the 
former  case, in  opposition  to  the  judgment  of  many 
persons,  who  are  the  best  able  to  decide  upon  the  sub- 
ject. Whatever  opinion,  however,  we  may  form  re- 
specting the  contamination  of  the  system  by  the  matter 
of  gonorihoEj, the  infl  immation  with  which  it  is  attend- 
ed has  the  po>ver  ol  extending  itself  along  the  urethra, 
and  the  ducts  connected  with  it,  thus  producing  tu- 
mours of  tiie  neighbjuring  glands,  and  especially  of  the 
testes.  The  tumours  thus  formed,  unless  the  inflam- 
matory action  be  subdued  by  proper  applications,  may 
proceed  to  suppur,ition  ;  but  the  matter  thus  generated 
does  not  appeir  to  be  cap.ible  of  contaminating  the  sys- 
tem at  large;  at  least  this  is  the  opinion  of  those  who 
regard  the  poison  of  gonorrhoea  to  be  different  from 
that  of  chancre,  or  the  proper  Lues  venerea. 

Tliis  very  gener.il  outline  of  the  leading  features  of 
Syphilis  will  be  sufficient  to  prove,  that  many  difficul- 
ties attach  to  the  paihology  of  the  disease,  and  we  shall 
fitid  that  there  is  i\ot  less  obscurity  with  respect  to  its 
treatment.  And  this  does  not  arise  from  the  s.me  cir- 
cumstances which  we  meet  with  in  the  management  of 
other  diseases,  depending  upon  the  obstacles  that  pre 
sent  themselves  (o  our  researches  into  the  operation  of 
medicines  on  the  living  body;  but  here  we  have  to  encoun- 
ter the  most  diiect  contradiction  of  evidence,  and  we  are 
called  upon  to  decide  between  the  opposing  opinions  of 
those  who  might  be  supposed  to  possess  the  most  unex- 
ceptionable means  of  ascertaining  the  truth  A  contro- 
versy has  subsisted  for  soine  time  on  the  question,  whe- 
ther the  same  general  remedies  were  necessary  in  go- 
norrlicea  as  in  chancre,  a  question  which  is  obviously 


connected   with   the  controversy  respecting  the  identity 
of  the  infection  generating  the  two  varieties  of  the   dis- 
ease.    With  respect,  however,  to  the  proper  syplvilitic 
poison,  and  to  its  conslilulional  symptoms,  ur.uer  what- 
ever form  they  manifested  themselves,   there  was,  until 
very    lately,   but  one  opinion,  that  the  only   remedy  is 
mercury,   the  sole  question  for  consideration  being,  in 
what   way  this  medicine  should  be  exhibited  so   as  to 
produce  the  least  injury  to  the  constitution.     Everyone 
agreed  that  mercury  possessed  a  specific  power  over 
the  venereal  poison, — that  no  other  medicine  possessed 
the  same  power;  and  so  firmly  was  this  opinion  estab- 
lished, that  it  was  esteemed  a  sufficient  diagnostic  of  the 
presence  of  the  disease,  where  the  symptoms  assumed  a 
doubtful  aspect,  that  they   yielded  to  the  action  of  this 
remedy.     But,  notwithstanding  the  supposed  invaluable 
property  of  mercury  as  an  anti-syphilitic,  practitioners 
were  aware  that  it  is  a  substance  which  possesses  an  un- 
favourable effect  upon  the  system,   if  used  in   too  large 
a  quantity,  and  it  was   admitted  that  in  certain  cases,  it 
was  a  question  of  extremely  difficult  solution,  whether 
certain  morbid  appearances  were  to  be  ascribed  to  the 
disease  itself  or  to  the  remedy.     Still,  however,  no  one 
thought  of  calling  in  question  the  indispensable  necessi- 
ty of  mercury  for  the  cure  of  Syphilis  ;  and  the  injurious 
effects   which  it  seemed  occasionally  to  produce,  were 
attributed  either  to  some  idiosyncrasy  in   the  constitu- 
tion ol  the  individual,  to  the  injurious  administration  of 
the  remedy,  or  to  the  improper  management  of  the  pa- 
tient while  under  its  influence.     A  few  years  ago  some 
practitioners  of  eminence  began  to  take  a  different  view 
of  the  subject;   they  conceived   that  there  were  certain 
affections,  which  had  always  been   classed  as  syphilitic, 
in  consequence  of  the  mode  in  which  they  were  commu- 
nicated, and  the  general  aspect  of  their  symptoms,  but 
which  were  capable  of  being  cured    without  mercury; 
from  this  circumstance  they  concluded  that  they  must 
necessarily  be  of  a  diff.-rent  nature,  and  they  accordingly 
termed  them  pseudo-syphilitic.    It  then  became  a  point  of 
great  importance  to  f  )rm  a  diagnosis  between  these  cases 
and    those    of  genuine  Syphilis;   for   not  only  was  the 
Pseudo-sypi'.ilis  curable  without  mercury,  but  it  seemed 
to  be  even  aggravated  by  the  use  of  this  substance.     As 
the  investigation  continued  to  be  pursued,  opinions  arose 
that  were   still  more   remote  from  those    that  had   been 
for  neily  adopted  ;  it  was  now  advanced,  that  mercury  is 
not  essential  to  the   removal  of  Sypiiilis  itself,  and  far- 
ther, that  a  considerable   part,    if  not   the   whole  of  the 
consututional  symptoms,  arc  really  the  effect,  not  of  the 
disease,  but  of  the  deleterious  operation  of  mercury,— 
We  state  these  points,  not  as  articles   of  our  own  f<iith, 
for  we  confess  our  sci'iiticism  upon  the  subject,  but  as 
what  have   received   the   sanction    of  great    authorities, 
and  this  not  of  mere  theorists,  but  individuals  who  have 
been  actively  eng-igcd  in  the  details  of  practice,  whose 
testimony,  had  it  not  counteracted  all  our  former  expe- 
rience, and  opjjosej  some  of  the  opinions  which  seemed 
to  stand    upon    the   most   incontrovertible  evidence,  we 
should  have  been  the  most  disp  >sed  to  receive  with.out 
hesitation      It    seems  that    we   must  regard   the   public 
sentiment   on  this  question  as  now  in  the   progress  of  a 
great  revolution,  the  result  of  which  it   is  impossible  to 
predict;   after   various   oscillations  of  opinion,  we  shall 
perhaps  finally  settle  in  a  medium  state;    we  shall  pro- 
bably find  that  there  are  either  different  kinds  of  venereal 
infection,  Ol  that  it  undergoes  certiiin modifications,  wiiich 
cause  it  to  be  differently  acted  upon  by  the  same  reme- 
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ily,  or  to  reriuiic  difTci-ent  remedies   for  its  removal —  have  been  already   stated,  we  shall  not   ciiter  upon    the 

The  general  and  indiscriminate  use  of  mercury  we  may  consideration  of  the  various  local   forms  of  the  disease  ; 

safely  pronounce  to  be  improper;   and  when  we  consi-  and  while  such  a  schism  exists  respecting  the  cflcct  of 

der  the  cjuantities  in  which  it  has  been  given,  with  so  lit-  mercury,  it  would  be  premature  to  enter  upon  any  pa- 

tlc  regard  to  peculiarity  of  consliution,  or  tlilVerences  of  thological  speculations  respecting  the  mode  of  its  opera- 

Itmperament,  we  can  scarcely  doubt  that  its  cfi'ects  have  ration.     ^Ve  shall  only  observe,  that,  independent  of  its 

been  almost  as  injurious  as  those  which  would  have  re-  anti-syphilitic  power,   its  aciion  on   the   various   organs 

suited  from  the  ravages  of  the  disease  which  it  was  in-  seems  to  be  that  of  a  stimulant,  increasing  their  natural 

tended  to  cure.     Yet  we  should  be  acting  in  opposition  powers,  whether  of  absorption,  secretion,  or  excretion, 

to  the  concurring  testimony  of  the  whole  medical  pro-  as  well  as  the  vital  functions  of  contractility  and  sensibi- 

fession  for  some  ages,  were  we  not  to  allow  of  the  speci-  lity.     We  know  not  how  this  stimulating  property   can 

lie  effect  of  mercury  over  that  form  of  Syphilis  which  have  any  influence  over  the  neutralization   or  expulsion 

usually  presents  itself  to  our  notice,  so   that   we   may  of  the  syphilitic  virus ;   we  see  no  connexion  between  the 

venture  to  assert,  that  if  we  are  to  give  up  this  point,  two  effects,  rior  can  we  conceive  of  the  nature  of  the  rela- 

there  is  no  one  position  in  the  practice  of  medicine  which  lion  which  they  bear  to  each  other.* 
must  not  be  regarded  as  disputable.     For  reasons  which 

•  On  a  subject  of  such  importance  as  that  of  Venereal  complaints,  the  American  editor  is  induced  to  offer  the  following  extracts 
from  an  Essay  on  Mercury,  by  Dr.  Francis,  the  present  Professor  of  Obstetrics  in  the  University  of  the  state  of  New  York.  For  fur- 
ther observations,  the  reader  is  referred  to  the  American  Medical  and  Philosophical  Register,  vols.  iii.  and  iv.  Ameh.  Ed. 

"  Among  the  principal  advantages  which  the  corrosive  sublimate  possesses  over  tliat  of  every  other  preparation  of  mercury  are, 
that,  judiciously  administered,  it  is  particularly  mild  and  safe  in  its  operation,  will  admit  of  a  more  extensive  use  in  all  the  various 
forms  of  lues  venerea,  and  subject  tlie  patient  to  fewer  inconveniencies:  that  it  readily  enters  into  the  general  circulation,  becomes 
miscible  with  the  several  fluids  of  the  body,  the  soonest  arrests  the  progress  of  the  complaint,  and  eliminates  the  morbid  matter 
through  those  emunctories  best  calculated  for  that  purpose:  that  it  supersedes  the  necessity  of  salivation,  by  its  action  on  all  the 
secretions,  and  by  promoting  especially  the  cuticular  discharges,  and  the  evacuations  from  the  kidneys :  that  it  is  the  only  prepara- 
tion to  be  depended  on  in  those  peculiar  habits  of  body,  so  susceptible  to  become  salivated  by  every  other  form  of  mercury  now  in 
use:  that,  in  its  ultimate  effects  upon  the  constitution,  it  is  attended  with  comparatively  no  injury.  These  facts  are  indeed  truly  im- 
portant, and  many  of  them  are  granted  by  those  who  altogether  reject  the  use  of  this  preparation. 

"  U  is  not  a  little  unfortunate  for  the  advocates  of  other  combinations  of  mercury,  that  the  objections  which  have  been  brought 
against  the  corrosive  sublimate  are  so  dissimilar.  It  has  been  assigned  as  a  reason  against  the  preparation  itself,  that  it  has  fdlcd  of  its 
salutary  effects  by  being  given  in  too  small  doses.  By  some  its  anti-venereal  properties  are  said  to  be  lost  on  account  of  its  too  rea- 
dily exciting  the  cuticular  discharge ;  by  others  it  is  owing  to  its  defective  action  on  the  secretions  of  the  skin  and  mouth.  By  some 
it  is  admitted  to  be  beneficial  in  the  primary  stage  of  the  disease,  and  by  others  it  is  contended  that  it  is  calculated  to  remove  only 
secondary  symptoms.  It  is  also  declared  that  it  is  violent  and  uncertain  in  its  operation,  and  that  it  does  not  render  the  cure  perma- 
nent. Some  of  these  objections  are,  indeed,  weighty,  and,  were  they  well  founded,  would  fully  justify  the  abandonment  of  this  peculiar 
combination  of  mercury;  but  if  the  least  reliance  is  to  be  placed  upon  the  experience  and  observation  of  those  who  have  employed 
the  corrosive  sublimate  with  the  most  disinterested  and  honourable  views,  and  solely  to  determine  upon  its  anti-venereal  powers, 
evidence  sufficient  to  prove  the  fallacy  of  these  objections,  and  derived  from  indubitable  sources,  might  be  adduced.  The  testimony 
of  Dr.  Locher,  of  the  Vienna  hospital,  is  so  full  and  explicit,  that  it  were  an  omission  not  to  insert  it.  Having  witnessed  the  "  horrid 
calamities,"  arising  from  salivation  and  other  abuses,  which  existed  in  that  institution,  in  the  management  of  venereal  patients,  upon 
the  recommendation  of  Van  Swieten,  he  made  trial  of  the  corrosive  sublimate.  From  the  year  1754  to  1762,  he  cured  by  it  no  less 
than  four  thousand  eight  hundred  and  eighty  persons,  -Mtliout  inducing  salivation ,-  and  testifies,  that  '  no  persons  died,  or  experi- 
enced the  least  painful  and  dangerous  symptoms,  in  consequence  of  iliis  remedy.'  In  the  cases  in  which  the  same  preparation  was 
recommended  by  Pringle,  the  cures  that  were  effected  were  permanent,  and,  from  the  repeated  experience  of  many  other  distin- 
guished practitioners,  the  same  result  ensued.  Malta  nobis  exempla  visa  sint  luis  venerese,  murcurio  sublimato  corrosivo  perfectc 
sanatx. 

"To  enter  into  a  consideration  of  the  treatment  of  the  various  symptoms  which  characterize  lues  venerea,  in  its  simple  and  in  its 
more  confirmed  state,  is  not  deemed  necessary,  nor  will  it  here  be  attempted.  Fully  convinced,  as  the  writer  is,  of  the  decided 
advantages  which  the  corrosive  sublimate,  as  an  anti-venereal  remedy,  possesses,  in  most  cases,  over  other  mercurial  preparations,  he 
cannot  forbear  adding  a  few  further  observations,  for  the  purpose  of  recommending  to  more  general  use  this  combination  of  mercury. 

"  A  very  forcible  reason  why  a  preference  ought  to  be  given  to  the  corrosive  sublimate  as  an  anti-venereal  remedy,  is  the  mildness  of 
its  operation,  when  compared  with  most  other  mercurial  preparations.  In  the  mind  of  the  judicious  practitioner,  there  need  exist  no 
apprehensions  of  the  severity  of  its  action;  few  articles  of  the  materia  medica  can  be  more  readily  accommodated  to  tlie  peculiar 
condition  of  the  patient,  and  the  nature  and  stage  of  the  disease.  The  evidence  of  its  mildness  may  be  adduced  from  the  salutary 
effects  which  it  produces  in  the  constitution  of  delicate  children,  and  even  of  infants.  In  not  a  single  instance,  within  the  recollec- 
tion of  Dr.  Hosack,  has  it  ever  been  followed  by  pernicious  consequences,  though  long  employed  by  him,  in  many  cases  in  which  the 
patient  laboured  under  some  hereditary  taint,  obstinate  cutaneous  eruption,  or  other  symptoms  indicating  an  alterative  course  of 
remedies.  The  destructive  effects  which  have  been  mentioned  as  attending  its  administration,  such  as  excessive  pain  and  irritation  of 
the  stomach  and  bowels,  headach,  fever,  &c.  may,  in  certain  cases,  arise  from  some  peculiarity  of  constitution  obnoxious  to  mercurial 
remedies,  but  are  doubtless,  in  general,  to  be  attributed  either  to  the  improper  preparation  of  the  corrosive  sublimate,  or  to  its  hav- 
ing  been  given  in  undue  quantity.  It  has  been  asserted  that  this  mercurial  salt  is  particularly  injurious  to  those  labouring  under  pul- 
monary ail'ections.  'that  this  objection  is  ideal,  or  rather  that,  of  all  mercurial  preparations,  it  applies  with  least  force  against  the 
corrosive  sublimate,  must  be  evident,  upon  considering  the  general  operation  of  this  form  of  mercury.  Every  combination  of  this 
mineral  may  prove  more  or  less  injurious  in  the  forming  stage  of  consumption,  on  account  of  the  active  inflammation  which  is  then 
present,  and  tlie  additional  irritation  attendant  upon  mercurial  action.  For  it  may  be  laid  down  as  a  general  principle,  that  mercury 
is  in  itself  injurious,  when  administered  to  any  considerable  extent,  during  the  existence  of  inflammation  and  febrile  excitement,  and 
before  the  employment  of  blood  letting,  or  other  evacuants. 

"  p'rom  the  mild  operation  of  the  corrosive  sublimate,  properly  prepared,  maybe  infen-ed  the  utility  of  its  employment  in  persons  of 
delicate  habit,  and  in  those  cases  especially  where  the  constitution  is  materially  impaired.  In  cases  of  this  kind  its  exhibition  is  fol- 
lowed with  the  best  effects.  That  the  tonic  powers  of  the  system  may,  however,  in  certain  instances,  be  so  far  weakened  as  to  render 
the  employment  of  every  form  of  mercury  not  only  inefficacious  in  the  removal  of  syphilitic  complaints,  but  productive  of  the  most 
distressing  symptoms,  and,  consequently,  tJiat  the  use  of  the  oxygenated  muriate  will  at  times  be  the  cause  of  much  inconvenience 
and  real  suffering,  there  is  left  no  room  to  doubt.  In  irregular  cases  of  this  nature,  the  remedy  necessarily  fails  of  producing  its  ordi- 
nary beneficial  effects;  and  as  it  becomes  an  additional  source  of  irritation,  it  greatly  increases  the  debility  which  already  prevails. 
These  effects,  as  has  just  been  remarked,  do  not  result  from  the  exclusive  employment  of  any  particular  form  of  mercury ;  they  seem 
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Sect.  VilL     Scorbutus.     Sea  Scurvy.  sponginess  of  the  gurns,  and  iisemcvriiage  from  the  ali- 

mentary canal.     It    is  one  of  those  diseases   in  wliicli 
This  disease  is  characterized    by  general  muscular     the  soft  parts  of  the  body  seem  to  have  experienced  a 
debility,   by    livid    spots   on  various  parts  of  the  body,     morbid  change  in  their  physical  and  chemical  coniposi- 

to  arise  less  frequently  from  the  corrosive  sublimate,  but  are  common  to  all  mercuri.il  preparations.  For,  if  the  constitution  has  not 
the  power  to  support  the  action  of  mercury,  vain  is  the  attempt  to  ehminate  from  the  system  the  virus  of  lues  venerea.  Hence,  in 
the  treatment  of  certain  diseases  of  hot  climates,  especially  in  unhealthy  situations,  it  is  not  an  uncommon  practice  to  administer  the 
baik  daily,  during  the  whole  course,  for  the  purpose  of  enabling  the  constitution  to  bear  a  sufficient  quantity  of  mercury  to  subdue 
the  complaint.  Upon  the  same  principle,  that  learned  physician  and  distinguished  writer,  Ur.  Chisholm,  maintains,  that  in  the  ma- 
nagement of  disease  a  reduction  of  plethora  at  the  commencement,  and  the  augmentation  of  the  vis  vita  in  the  advancement,  are  to 
be  particularly  attended  to,  in  order  to  ensure  the  successful  administration  of  mercury.  Dr.  Ferriar  has  observed  instances  in  whicli 
the  venereal  disease  itself  assumed  a  peculiar  character,  owing  to  debility,  where  the  debility  so  far  prevailed  that  the  constitution 
had  not  power  to  form  a  genuine  syphilis.  When  this  happens,  mercury  will  not  elTect  a  cure.  '  L'nder  these  circumstances,' 
adds  Dr.  Ferriar,  '  I  have  advised  with  success  a  course  of  tonics,  without  mercury,  to  raise  up  the  constitution  to  a  higher  level. 
Mercury  may  then  be  expected  to  cure.'  " 

Again,  "  That  the  corrosive  sublimate,  of  all  mercurial  preparations,  soonest  affects  the  system,  and  arrests  the  action  of  the  venereal 
virus,  IS  a  truth  grounded  upon  the  concurring  experience  of  the  most  distinguished  practitioners. 

"  It  is  but  proper  to  state,  that  the  preparation  of  mercury  now  recommended,  has  been  employed  for  the  last  twenty  years  in  the 
private  practice  of  Doctor  Hosack,  and  during  his  attendance  at  the  New-York  State  Prison,  New-York  Hospital,  and  the  Alms-house 
of  this  city,  as  physician  of  those  institutions.  It  has  invariably  been  found  to  be  the  remedy  best  calculated  for  the  removal  of  lues 
venerea,  both  in  its  primary  and  secondary  stages;  and  not  a  single  case  is  recollected  in  which  the  cure  has  not  been  permanent. 
Those  injurious  effects  upun  the  stomach  and  bowels,  which  are  so  much  apprehended,  were  avoided  by  a  cautious  employment  of 
the  medicine,  and  by  a  due  consideration  of  the  peculiarities  in  the  constitution  and  s^ate  of  the  patient.  From  this  form  of  mercury, 
salivation  scarcely  ever  was  induced;  and,  while  under  its  influence,  the  employment  of  the  decoct,  guaiac.  et  sarsaparil.  was  found 
to  be  an  e.'icellent  auxiliary  in  recent  cases;  and  in  the  secondary  stage  of  the  disease,  where  the  patient  had  been  neglected,  or 
when  imprc'prieties  in  the  cure  had  been  committed,  it  was  almost  indispensable. 

"  Though  satis6ed  that  iheoxymuriate  of  mercury  possessed  full  claims  to  the  title  of  a  powerful  anti-venereal  remedy,  from  a  perusal 
of  the  testimony  published  in  its  favour,  and  from  a  personal  knowledge  of  the  result  of  several  cases  in  which  it  had  been  employed; 
with  the  view  of  more  fully  determining  so  important  a  matter,  and  to  ascertain,  as  far  as  practicable,  whether  the  objections  which 
have  been  stated  against  it,  parlirul;irly  those  of  the  distinguished  Mr.  John  Pearson,  were  founded  in  reality,  at  the  suggestion  of  the 
writer,  the  use  of  the  corrosive  muriate  of  mercury  was  adopted  in  the  spring  of  the  year  1811,  in  the  New  Y'ork  Hospital.  From  the 
extensive  charity  which  tins  excellent  institution  afforded,  there  was  abundant  opportunity  of  seeing  almost  every  form  of  this  disease, 
from  the  more  mild  to  the  most  .iggravated ;  cases  of  recent  infection,  and  those  of  long  standing.  After  a  careful  examination  of  the 
histories  of  a  great  variety  of  cases,  a  selection  was  made  of  several  of  those  patients  who  were  affected  with  the  primary,  and  of 
others  labouring  under  the  secondary  stages  of  this  disease.  The  corrosive  sublimate  was  given,  in  some  instances,  in  the  form  of 
the  spirituous  solution,  and  in  other  instances  made  into  pills ;  the  decoction  of  guaiacum  and  sarsaparilla  w.is  employed  as  an  auxi- 
liary, and  occasionally  recourse  was  had  to  the  application  of  the  lunar  caustic ;  but  the  external  use  of  every  preparation  of  mercury 
was  omitted.  In  no  one  instance  were  unpleasant  effects  produced  by  the  action  of  this  mercurial  s.ilt ;  and,  contrary  to  the  opinion 
entertained  by  Mr.  Pearson,  of  the  efficacy  of  this  remedy,  the  result  of  these  several  cases  was  attended  with  complete  success. 

"To  multiply  further  arguments,  or  offer  additional  proofs  in  favour  of  the  oxygenated  muriate  of  mercury,  does  not  seem  necessary. 
It  may  be  confidently  pronounced  a  safe,  convenient,  and  efficacious  remedy  in  lues  venerea.  Huw  far  a  too  ready  acquiescence  in 
thr  force  of  authority  may  be  assigned  as  the  cause  of  that  want  of  coiifideni'e  in  the  virtues  of  the  corrosive  sublimate,  and  of  tliat 
apprehension  of  its  pernicious  qualities  which  at  present  prevails  among  many  practitioners,  it  is  impossible  to  ascertain.  It  is  evident 
that  the  opinions  of  .Mr.  Pearson  are  those  chiefly  which  have  been  adopted  and  reiterated  by  every  subsequent  writer  who  has 
opposed  the  use  of  this  mercurial  combination.  But  the  success  attendant  upon  the  administration  of  the  ox\ muriate  of  mercury 
furnishes  the  most  satisfactory  answer  that  can  be  given  to  those  who  have  denied  its  efficacy.  Upon  the  successful  result  of  the 
cases  of  lues  venerea,  which  existed  in  the  New-Y'ork  Hospital  in  1811,  the  corrosive  sublimate  again  became  the  principal  anti-vene- 
reai  remedy  in  that  extensive  establishment.  This  form  of  mercury,  since  that  period,  has  also  been  in  general  use  in  the  New-York 
Alms-house,  in  the  treatment  of  syphilis  in  its  different  stages  ;  and  in  most  instances  it  is  now  employed  for  the  same  purpose  by  the 
physicians  of  the  City  Dispensary.  The  observation  and  experience  of  the  writer,  during  the  last  three  years,  in  a  number  of  une- 
quivocal cases  of  lues  venerea,  have  tended  to  corroborate  the  favourable  opinion  he  formerly  expressed,  and  induce  him  to  recom- 
menil,  with  increased  confidence,  a  more  extended  application  of  this  preparation  of  mercury. 

"  ^  ariousare  the  forms  in  which  the  corrosive  sublimate  has  been  used  in  the  different  stages  of  lues  venerea,  and  in  other  disorders 
indicating  an  alterative  course  of  remedies.  Its  external  application,  in  the  form  of  ointment,  has  been  recommended  by  some  ;  hut 
against  this  practice  many  forcible  objections  might  be  brought.  The  internal  use  of  the  spirituous  solution  of  Turner,  in  which  the 
proportion  of  ardent  spirits  to  the  mercurial  salt  was  remarkably  small,  has  justly  been  accused  asthe  source  of  much  mischief.  The 
formula  of  Van  Swieten  deserves  a  decided  preference  ;  for  the  murlated  quicksilver,  dissolved  in  spirits,  and  exhibiteil  in  doses 
limited  to  the  quantity  of  one-eighth  of  a  grain,  two,  or,  at  most,  three  times  in  twenty  .four  hours,  seldom  produces  the  least  nausea, 
or  any  derangement  of  the  stomach  or  bowels. 

"The  corrosive  sublimate,  dissolved  in  common  brandy,  in  the  proportion  of  two  grains  of  the  salt  to  one  ounce  of  the  liquid,  is  a 
valuable  and  convenient  preparation  for  delicate  children.  It  may  be  given  with  the  greatest  safety,  in  a  little  sweetened  water,  to 
the  amount  of  three  or  four  drops  to  a  child  of  one  year,  and  repeated  three  times  a  day  ;  and  to  a  child  of  two  or  three  yeai-s  old,  six 
or  eight  drops  three  times  a  day.     .Yfter  its  employment  two  or  three  days,  the  dose  may  be  increased  to  ten  or  twelve  drops. 

"  \  solution  of  the  oxymuriate  of  mercury  in  common  distilled  water,  w  ilh  the  addition  of  a  little  muriated  ammonia,  (sal  ammoniac,) 
is  also  a  judicious  and  safe  pharmaceutical  combination. 

"  Hut  ihe  best  fnrrn  of  administering  the  corrosive  sublimate  is  that  in  which  this  mercurial  salt,  united  by  solution  with  the  muriate 
of  ammonia,  is  made  into  a  mass  with  the  crumb  of  wheat  bread,  and  then  divided  into  pills. 

R.  Oxymuriat.  Hydrarg, 

Muriat.  Ammon.  aa  gr.  xv. 

Aq.  distillat.  vel.  font.  3.3s.  Solutioni  add.itur 

Panis  meihil.  sic  q.  s. 

Ut  fiat  massa,  in  pil.  cxx.  dividenda. 

"Every  pill  in  this  prescription  contains,  if  the  materials  be  uniformly  combined,  the  eighth  of  a  grain  of  the  corrosive  sublimate. 
The  dose  can,  therefore,  easily  be  regulated  « itb  the  gn  ate.st  accuracy  tJf  these  pills  one  is  lo  be  taken  every  night  and  morning, 
though,  in  some  aggravated  cases,  another  pill  may  be  taken  at  the  middle  of  the  day,  with  additional  advantage.  In  this  manner  a 
quarter  of  a  grain  of  this  preparation  of  mercury  will,  in  ordinary  cases,  be  taken  in  Ivventv-four  hours;  and  i.i  the  more  severe  form 

V'OL.  XIII.      P.4RT    I.  ■  E 


34 


MEDICINE. 


lion  ;  for  not  only  do  we  find  a  depravation  of  all  tlie 
functions,  but,  if  we  except  tiie  bones,  there  appears  to 
be  an  alteralion  in  tlic  nature  of  all  its  constituents, 
both  solid  and  fluid.  The  exciting  causes  of  Scurvy 
are  ascertained  to  be  all  those  circumstances  which  de- 
prive the  body  of  its  due  (pianiiiy  of  nutritiou,  or  weak- 
en the  action  of  the  dii^estive  orjjans,  and  prevent  them 
from  completing  the  office  of  chylification,  such  as  ex- 
ercise and  fresh  air;  and  upon  the  same  principle  we 
find,  that  whatever  depresses  the  spirits  has  a  powerful 
influence  in  aggravating  scorbutic  afl'cctions.  As  its 
name  imports,  it  generally  makes  its  appearance  among 
sailors  during  long  voyages,  when  they  have  been  for  a 
long  time  without  a  supply  of  fresh  provisions  ;  but  pre- 
cisely the  same  symptoms  have  made  their  appearance 
among  the  inhabiianis  of  beseiged  towns,  or  among  ar- 
mies who  were  exposed  to  the  same  deficiency  of  fresh 
food;  and  from  a  similar  cause  Scurvy  is  generally  en- 
demic in  Greenland,  and  the  other  northern  countries, 
where  the  inhabitants  are  necesssarily  deprived,  during 
the  greater  part  of  the  year,  of  all  vegetable  food.  The 
proximate  cause  of  Scurvy,  or  the  way  in  which  the  ex- 
citing causes  induce  the  symptoms,  has  been  the  subject 
of  much  speculation,  and  has  given  rise  to  many  patho- 
logical hypotheses,  all  of  which,  however,  we  apprehend 
will  prove  to  be  without  foundation.  The  symptoms 
wliich  arise  from  the  mere  privation  of  food,  do  not  cor- 
respond to  those  which  form  the  leading  features  of 
Scurvy,  nor  do  we  know  in  what  way  the  peculiar  condi- 


tion of  the  soft  parts  which  constitutes  this  disease  can 
proceed  from  the  use  of  salted  provisions,  of  impure  wa- 
ter, or  of  a  putrid  state  of  the  substances  received  into 
the  stomach.  With  respect  to  the  theories  which  as- 
cribe Scurvy  to  some  chemical  change  in  tlie  blood,  such 
as  a  defect  of  oxygen,  they  may  be  considered  as  alto- 
gether unfounded,  and  resting  entirely  upon  the  most 
fanciful  analogies ;  and  although  the  old  hypothesis, 
which  conceived  the  fluids  to  be  in  a  putrid  state,  is 
deficient  in  evidence,  still  it  appears  to  be  less  incon- 
sistent with  the  acknowledged  phenomena.  We  must 
therefore  consider  this  to  be  one  of  those  points  of  me- 
dical theory  which  are  not  yet  ascertained,  and  not,  as 
far  as  we  can  judge,  referable  to  any  general  principles. 
Fortunately,  however,  the  want  of  a  correct  theory 
has  not  prevented  us  from  acquiring  an  effectual  man- 
ner of  treating  the  disease,  for  we  may  consider  Scurvy 
as  one  of  the  few  complaints  for  whicli  we  possess  a  cer- 
tain specific,  which  in  all  cases  removes  tlie  disease, 
provided  no  circumstance  intervenes  to  counteract  its 
effects.  This  remedy  is  the  citric  acid,  which  eff"ectu- 
ally  cures  Scurvy  almost  in  its  worst  form,  provided 
only  that  we  have  it  in  our  power  at  the  same  time  to 
remove  the  exciting  causes.  We  find  indeed,  that  when 
we  are  able  to  afford  the  patient  a  proper  supply  of 
fresh  vegetable  food,  the  symptoms  will  generally  yield 
without  the  use  of  the  citric  acid,  although  this  will,  in 
all  cases,  contribute  to  expedite  the  cure.  It  does  not 
appear  that  any  other  acid  possesses  the  same  power  in 


of  lues  venerci,  the  additional  eighth  of  a  gr.iin.  Instances  may  occur,  in  which  it  may  be  advisable  to  administer  half  a  grain  daily. 
■Mr.  Bell  has  given  a  grain  of  the  r.orrosive  sublimate,  divided  into  four  or  five  doses,  but  has  not  been  able  to  continue  this  quantity 
for  more  than  two  or  three  days  together. 

"The  corrosive  sublimate  to  the  amount  of  one  quarter  of  a  grain  a  day,  and,  in  some  cases,  an  additional  eighth  of  a  grain,  in  pills, 
may  be  continued  for  a  long  time,  without  producing  the  least  inconvenience  in  the  stomach  and  bowels,  and  with  greater  certainly  and 
more  beneficial  efl'ect  than  the  same  quantity  of  this  salt,  in  the  form  of  the  spirituous  solution.  The  use  of  the  corrosive  sublimate 
ought  to  be  continued  two  or  three  weeks  after  the  disappearance  of  the  disease,  in  order  more  effectually  to  accomplish  a  radical  cure. 

"It  hasalreaily  been  observed,  that  the  o.xygenated  muriate  of  mercury  operates  more  readily  on  the  constitution  than  any  other 
form  of  this  mineral,  and  that  even  in  very  small  quantity  it  soonest  arrests  the  progress  of  venereal  symptoms,  and,  by  its  general 
action,  elimin.ates  the  poison  of  the  disease.  It  deserves  to  be  slated,  that  during  the  use  of  this  preparation,  all  those  precautionary 
measures,  with  regard  to  diet  and  regimen,  which  are  generally  recommended  by  writers,  need  not  be  regarded  with  the  same  scru- 
pulous attention,  while  in  the  use  of  the  corrosive  sublimate,  as  during  the  employment  of  other  mercurial  medicines.  For  as  the 
corrosive  sublimate  rarely  alTects,  to  any  considerable  degree,  the  salivary  glands,  tliose  subjected  to  ils  use  are  not  rendered  so  sus- 
ceptible to  the  influence  of  cold,  and  the  physician  is  seldom  under  the  necessity  of  devising  means  for  the  purpose  of  obviating  the 
pernicious  consequences  ot  salivation.  Instances  of  peculiarity  of  constitution  may  occur,  wliich  require  much  management  and 
"discretion  in  the  use  of  this  remedy.  Mr.  Bell  has  observed,  that  opiates  have  not  the  same  influence  in  preventing  an  undue  action 
of  the  oxymuriate  of  mercury  upon  the  stomach  and  intestinal  canal,  which  they  commonly  have  with  other  mercurial  preparations. 
The  limited  experience  of  the  writer  has  not  in  any  case  corroborated  this  opinion  ;  on  the  contrary,  he  has  found  an  occasional 
recourse  to  small  quantities  of  opium  highly  serviceable. 

"  As  some  one  or  more  articles  of  the  vegetable  kingdom  are  in  general  employed  in  those  cases,  in  which  the  corrosive  sublimate 
is  administered,  it  perhaps  would  not  be  irrelevant  to  e.\amine  how  far  they  are  entitled  to  particular  confidence.  It  may  be  proper 
to  remark,  that  of  the  many  substances  which  have  been  employed  as  auxiliary  remedies,  or  are  now  in  use,  the  lignum  guaicici  and  the 
radix  sarsapiiriU,e  unquestionably  claim  the  first  notice.  They  are  acknowledged  to  be  useful  during  the  administration  of  the  oxymu- 
riate of  mercury,  in  cases  of  recent  aflection  ;  and,  in  the  secondary  symptoms  of  the  disease,  for  the  removal  of  the  evils  which 
have  taken  place  from  the  injudicious  employment  of  mercury.  Sec.  their  salutary  operation  has  been  uniformly  evinced. 

"  The  compound  decoction  of  guaiacum  and  sarsaparilla  may  readily  be  prepared  in  the  following  manner : 

R.  Rasiir.  ligni  guaiac. 

Had.  sarsapar.  fisss  aa.  Ji- 
Coq.  in  aq.  font.  Itiiij.  ad  tbij. 

"Of  this  decoction  the  above  quantity,  taken  warm,  ought  to  be  drunk  within  the  twenty-four  hours.  Of  its  effects  as  a  powerful 
alterative  for  the  removal  of  some  of  the  most  painful  symptoms  of  lues  venerea  and  obstinate  cutaneous  afliections,  indubitable 
evidence  exists  in  the  pages  of  the  old,  and  in  those  of  the  most  eminent  modern  authors.  During  a  period  of  more  than  forty-five 
years,  its  virtues  for  these  purposes  have  been  tested  in  the  practice  of  that  learned  and  distinguished  physician,  Ur.  Samuel  Bard, 
and  for  more  than  twenty  years  in  the  practice  of  Dr.  David  Hosack.  Its  salutary  properties  appear  to  be  owing  chiefly  to  the  general 
excitement  which  it  produces,  and  to  its  action  as  a  diaphoretic.  When  had  recourse  to,  while  in  the  use  of  mercury,  particularly  in 
the  treatment  of  those  cases  where  the  disease  is  of  long  continuance,  it  proves  eminently  useful,  by  promoting  the  natural  tendency 
which  the  corrosive  sublimate  possesses  to  increase  the  cuticular  discharge. 

"  I'he  compound  decoction  of  the  guaiacum  may  be  taken  with  success  for  the  removal  of  many  of  the  morbid  eflfects  produced 
by  the  improper  employment  of  the  dirterent  preparations  of  mercury,  and  for  restoring  the  constitution  to  its  wonted  vigour.  The 
advantages  arising  from  the  use  of  the  lioi  .'Inli-st/p/tilitiijue,  for  which  so  enormous  a  consideration  is  demanded,  may  with  confidence 
be  attributed  principally  to  the  sarsaparilla  which  enters  into  its  composition." 
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Scurvy  with  the  citric,  except  so  far  as  they  may  con- 
tribute, in  certain  states  of  the  digestive  organs,  to  aid 
in  the  process  of  chylification. 

We  may  remarit,  in  connexion  with  this  subject, 
that  no  department  of  the  medical  profession  has  con- 
ferred more  benefit  upon  mankind  than  that  which  re- 
spects the  health  of  seamen.  To  so  great  a  degree  of 
perfection  are  we  arrived  in  every  part  of  the  naval 
police,  with  respect  to  food,  clothing,  and  discipline, 
both  moral  and  medical,  tliat  scurvy  is  now  become  a 
comparatively  rare  occurrence;  the  longest  voyages  are 
accomplished  with  little  risk  of  disease,  and  even  with 
less  injury  to  the  health,  than  what  usually  happens  to 
the  same  number  of  men  placed  under  the  ordinary  cir- 
cumstances of  civil  life. 

Sect.  IX.     Hydrofis.     Drofisy. 

The  third  order  of  the  Paratrepses  consists  of  the 
Hydropes,  a  set  of  diseases  which  appear  to  originate 
from  an  affection  of  the  minute  vessels  belonging  to 
the  serous  membranes  that  line  the  close  cavities  of  the 
body.  These  vessels,  in  their  natural  state,  secrete  a 
serous  fluid,  which  is  taken  up  by  the  absorbents  as 
rapidly  as  it  is  discharged  ;  but  in  certain  conditions  of 
the  system  these  two  operations  do  not  proceed  in  ex- 
act proportion  to  each  other,  in  consequence  of  which 
an  accumulation  of  fluid  ensues,  which  produces  the 
diseases  in  cjuestion.  This  accumulation  may  take 
place  in  the  cellular  texture,  which  pervades  all  parts 
of  the  body,  essentially  consisting  of  a  series  of  small 
cells,  that  are  furnished  each  of  them  with  the  appropri- 
ate apparatus  for  secretion  and  absorption. 

This  species  of  Dropsy  has  obtained  the  name  of 
Anasarca,  and,  according  to  circumstances,  it  either 
extends  through  the  whole  of  the  cellular  texture,  or 
occupies  certain  portions  of  it  only.  The  exciting 
causes  of  Anasarca,  as  well  as  of  Dropsy  in  general,  are 
various,  and  not  well  ascertained  ;  it  is  a  frequent  se- 
quel of  other  diseases,  by  which  the  vital  powers  in 
general,  and  especially  the  contractility  of  the  mus- 
cular fibre,  appear  to  be  weakened  ;  it  is  also  induced 
by  other  debilitating  causes,  as  excessive  evacuations, 
want  of  proper  nutrition,  over  fatigue  or  exhaustion. 
There  is  also  another  set  of  exciting  causes,  which  ap- 
pear to  be  more  of  a  mechanical  nature,  and  which  may 
be  all  referable  to  a  physical  obstruction  of  the  absor- 
bent vessels;  and  there  is  a  third  set  of  exciting  causes 
of  dropsy,  which  are  not  strictly  to  be  included  in  either 
of  the  preceding  classes,  viz.  various  circumstances 
which  impede  the  digestive  functions,  especially  struc- 
tural diseases  of  the  different  abdominal  viscera.  In 
some  cases  indeed  these  affections  may  be  attributed  to 
the  pressure  of  the  parts,  when  they  become  indurated, 
upon  the  thoracic  duct  or  the  trunks  of  the  absorbents, 
but  in  other  cases  it  would  seem  to  proceed  from  a  consti- 
tutional cause;  the  Dropsies  that  are  produced  in  this  way 
are  principally  those  of  the  cavity  of  the  abdomen,  to 
■which  the  term  Ascites  has  been  applied.  There  ap- 
pears to  be  in  some  individuals,  what  may  be  called  a 
I>ropsical  Diathesis,  where  serous  effusion,  in  one  or 
more  parts  of  the  body,  is  liable  to  take  place  from  very 
slight  causes,  or  perhaps  without  any  assignable  cause 
whatever. 

The  proximate  cause  of  Dropsy  must  obviously  con- 
sist either  in  increased  secretion  or  in  diminishetl  ab- 
£orption  of  the  serous  Quid,  unless  we  suppose  that  these 


two  states  can  exist  at  the  same  time;  we  have,  how- 
ever,  considerable  difficulty  in  deciding  to  which  of  the 
two  causes  each  individual  case  should  be  referred,  or 
to  determine  in  what  manner  some  of  the  exciting  causes 
can  operate.  As  they  are  in  most  cases  debilitating,  we 
might  conclude  that  the  deficiency  of  absorption  was  a 
more  frequent  occurrence  than  the  excess  of  secretion; 
and  the  treatment  which  is  found  most  successful  in 
Dropsy;  may  probably  seem  to  countenance  this  idea, 
yet  it  must  be  acknowledged  that  the  pathology  of  the 
disease  is  altogether  obscure,  and  that  we  have  no  direct 
facts  to  guide  us  in  our  decision.  One  of  the  most  re- 
markable symptoms  in  Dropsy  is  the  change  which  is 
effected  in  the  state  of  the  urine  ;  it  is  much  diminished 
in  quantity,  and  is  altered  in  its  quality  ;  the  proportion 
of  the  watery  part  to  the  solid  contents  being  considera- 
bly reduced,  so  as  to  render  it  thick  and  high  coloured, 
and  to  cause  it  to  deposit,  as  it  cools,  a  copious  sediment. 
In  some  cases  of  Dropsy  the  urine  has  been  found  to  co- 
agulate by  the  application  of  heat,  proving  that  it  con- 
tains a  portion  of  albumen  ;  and  as  the  presence  of  albu- 
men has  been  conceived  to  indicate  a  different  condition 
of  the  system  from  that  which  prevails  in  the  more  ordinary 
kinds  of  Dropsies,  considerable  importance  has  been  at- 
tached to  this  circumstance,  both  in  a  pathological  and  a 
practical  point  of  view. 

In  attempting  to  cure  Dropsy  we  are  first  to  inquire 
whether  the  disease  be  primary  or  symptomatic  ;  and 
if  we  conclude  it  to  be  only  symptomatic,  we  are  of 
course  to  apply  our  remedies  to  the  removal  of  the  ori- 
ginal disease.  But  when  this  cannot  be  accomplished, 
or  when  we  are  not  able  to  detect  any  prinnary  affec- 
tion, we  must  direct  our  attention  to  the  Dropsy  itself; 
and  the  two  obvious  indications  will  be,  to  remove  the 
effused  fluid  and  to  prevent  its  re-accumulation.  The 
effused  fluid  may  be  removed  by  puncturing  the  cavi- 
ties which  contain  it,  and  thus  mechanically  discharg- 
ing it  ;  but  this  seldom  affords  more  than  mere  tempo- 
rary relief,  as,  w  hile  the  same  constitutional  disposition 
remains,  the  water  again  rapidly  accumulates,  and  it 
sometimes  even  appears  that  it  is  effused  in  larger 
quantity  than  before,  and  that  the  general  health  is  in- 
jured by  the  operation.  It  must  also  be  remarked, 
that  dangerous  consequences  occasionally  ensue  from 
the  piwictures,  which,  however  carefully  made,  are  dis- 
posed to  assume  the  gangrenous  state,  from  the  feeble 
condition  of  the  vital  puwers.  We  must  therefore  at- 
tempt to  remove  the  effused  fluid  through  the  inter- 
vention of  internal  remedies,  and  of  ttiese  the  most  ef- 
fectual are  such  as  produce  an  increased  action  of  some 
of  the  excretory  organs,  especially  the  intestinal  canal 
and  the  kidney.  In  consequence  of  that  intimate  con- 
nexion which  subsists  between  all  parts  of  the  system, 
we  find  that  if  by  any  means  we  produce  an  increased 
discharge  from  one  organ,  all  the  rest  seem  to  be  ex- 
cited in  the  same  manner.  What  is  the  exact  nature 
of  this  connexion  we  are  scarcely  able  to  ascertain,  but 
we  are  acquainted  with  the  effect,  and  we  have  fre- 
quent opportunities  of  employing  it  with  advantage  in 
the  cure  of  disease.  We  have  slated  that  purgatives 
and  diuretics  are  the  two  classes  of  medicines  which 
are  usually  had  recourse  to  for  removing  collections  of 
serous  fluids,  when  effused  into  any  of  the  cavities  of 
the  body  ;  and  it  is  accordingly  to  these  substances, 
and  especially  to  the  latter,  that  we  generally  look  for 
the  cure  of  Dropsies  of  all  descriptions.  When  we  are 
able  to  produce  the  desired  effect  upon  the  kidney,  we 
E  3 
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indeed  seldom  fail  in  accomplishing  our  purpose,  but 
it  unrortunatciy  liappens  that  there  is  no  class  of  medi- 
cines that  is  so  uncertain  and  apparently  so  capricious 
in  their  operation  as  diuretics.  The  number  of  articles 
that  have  been  employed  for  this  purpose  is  very  consi- 
derabK-,  and  tliey  are  so  very  different  in  their  nature  and 
sensible  properties,  that  we  can  scarcely  conceive  ihem 
to  act  upon  the  same  principle,  or  even  to  pro.iuce  the 
same  effect  upon  the  body.  Many  of  them  indeed,  it 
may  be  concluded,  are  entirely  inert,  and  have  ac- 
quired their  reputation,  solely  from  some  accidental 
circumslai  ce  ;  hut  there  are  others  of  obvious  activity, 
although  even  of  these  it  is  not  easy  to  say  in  what 
manner  they  act,  or  how  substances  of  such  different 
qualities  can  all  conduce  lo  the  same  end.  The  medi- 
cines that  are  esteemed  the  most  efficacious  diuretics 
are  squills,  digitalis,  cream  of  tartar,  and  cerlani  pre- 
parations of  mercury.  Of  these  the  squill  is  the  one 
which  is  the  most  certain  in  its  effects,  and  which 
seems  to  be  applicable  to  the  greatest  variety  of  cases, 
so  that  unless  there  be  some  peculiarity  in  the  consti- 
tution, which  prevents  us  Irom  administering  the  me- 
dicine in  proper  quantity,  or  some  stiuctur.il  disease 
which  counteracts  its  operation,  it  seldom  fails  in  in- 
creasing the  flow  of  urine.  The  varieties  of  Dropsy  in 
which  the  squill  is  thought  to  be  the  most  uselul  are 
Aanasarca  and  Ascites.  Digitalis  is  a  medicine  which 
possesses  great  power  over  the  system,  but  which,  al- 
though occasionally  very  beneficial,  manifests  its  dele- 
terious effects,  and  becomes  decidedly  injuiious,  if  it 
be  employed  improperly  or  in  excessive  quantity. 
"When  we  consider  the  nature  of  the  primary  action  of 
squills  and  digitalii,  we  can  scarcely  suppose  that  they 
operate  upon  the  same  principle,  yet  as  we  are  not 
able  with  any  degree  of  precision  to  explain  the  nature 
of  their  operation,  we  are  decided  almost  entirely  by  mere 
experience,  in  determining  upon  the  individual  cases 
for  which  they  are  each  of  ih.em  more  peculiarly  adapt- 
ed. The  variety  of  Dropsy  called  Hydrothorax,  in 
which  the  cavity  of  the  chest  is  the  seat  of  the  disease, 
has  been  generally  conceived  to  be  the  one  in  which 
digitalis  is  most  serviceable  ;  and  it  is  agreed  that  a 
languid,  or,  as  it  is  metaphorically  termed,  a  relaxed 
habit  and  a  plilegmatic  temperament,  is  better  adapted 
for  the  exhibition  &f  this  n)edicine  than  a  constitution 
of  an  opposite  description.  The  supertartrate  of  pot- 
ash has  been  spoken  of  by  many  respectable  practi- 
tioners as  a  powerful  diuretic;  and  there  are  otner 
neutral  salts,  principally  those  into  the  composition  of 
which  the  tartaric  and  acetic  acids  enter,  which  are 
generally  supposed  to  possess  the  effect  of  promoting 
the  action  of  the  kidney,  but  they  are  all  of  uncertain 
operation.  When  they  prove  successful  in  increasing 
the  quantity  of  the  urine,  they  commonly,  at  the  same 
time,  act  as  purgatives  ;  and  it  may  be  quesiioncd 
whether  tliey  are  to  be  considered  as  any  thmg  more 
than  mild  hydragogues,  the  peculiar  property  of  which 
is,  to  cause  a  copious  watery  discharge  from  the  mu- 
cous surface  of  the  intestines,  in  which  the  urinary  or- 
gans may  also  partake.  We  have  sufficient  evidence 
of  the  effect  of  mercury  as  a  diuretic,  but  it  may 
probably  be  referred  with  more  propriety  to  its  opera- 
tion as  a  general  stimulant,  than  to  any  specific  action 
upon  the  kidney  :  and  this  opinion  appears  to  be  coun- 
tenanced by  the  fact,  that  the  use  of  mercury  in  Drop- 
sy is  principally  as  an  adjuvant  to  other  substances, 
for  example  to  squills  and  digitalis.     If  the   hypothesis 


be  not  loo  mechanical,  we  may  regard  mercury  as  a 
stimulant  to  all  the  secretory  organs,  probably  in  pro- 
portion to  their  degree  of  vitality,  or  tlicir  connexion 
with  the  circulating  system  ;  but  that  its  operation  may 
be  more  particularly  directed  to  any  one  of  thi-ni,  by 
being  united  with  a  medicine  which  acts  ^p.  cilically 
upon  the  part  ;  of  this  we  have  an  illustration  in  what 
we  observe  with  respect  to  purgatives  as  well  as  diure- 
tics. Perhaps  the  only  cases  in  which  we  can  con- 
sider mercury  as  having  any  direct  v  ff.xt  in  the  re- 
moval of  Dropsy,  is  where  the  disease  depends  upon 
the  enlargement  of  some  glandular  part,  either  by  ihc 
constitutional  derangement  as  connected  with  the  di- 
gestive organs,  or  merely  by  i;s  mechanical  pressure 
upon  the  great  trunks  of  the  absorbents;  the  power 
which  mercury  is  conceived  to  possess  in  discussing 
glandular  tumours,  being  independent  ot  its  action  on 
tlie  kidney.  As  to  the  second  indication  in  the  cure  of 
Dropsy,  to  prevent  the  re-accumulation  of  the  fluid 
after  it  has  been  removed,  all  that  can  be  said  on  this 
point  may  be  included  in  the  single  direction  of  adopting 
every  means  for  improving  the  general  health,  we  must 
avoid  the  exciting  causes,  and  we  must  endeavour  to 
strengthen  the  digestive  organs  by  temperance,  exercise, 
preserving  an  open  state  of  the  bowels,  and  by  the  proper 
ex'iibiiion  of  tonics. 

After  these  general  remarks  on  Dropsies,  as  constitut- 
ing an  order  of  diseases,  we  must  proceed  lo  make  a 
tew  observations  upon  the  different  genera.  C mcern- 
ing  Anasarca  we  have  little  to  add  to  what  has  been 
said  above,  either  as  to  its  symptoms  or  its  cure  ;  for 
as  it  is  the  most  universal  in  its  seat,  so  it  presents  us 
with  the  fewest  peculiarities  with  lespect  either  lo  its 
symptoms  or  its  treatment.  Purgatives,  exhitjited  ac- 
cording lo  the  strength  and  constitution  of  the  patient, 
of  which  the  neutral  salts  and  the  hydragogues  will  pro- 
bably be  found  the  most  appropriate,  are  sonielines  alone 
able  lo  effect  the  removal  of  the  effusion.  Ii  these  fail, 
we  proceed  to  diuretics,  of  which  squi.ls,  in  combination 
with  calomel,  suggest  themselves  as  the  firs',  to  be  tried. 
Along  with  these,  or  rather  to  complete  the  cure  after 
they  have  accomplished  their  object,  we  must  have  re- 
couise  to  the  same  kind  of  tunic  treatment  which  is  em- 
ployed in  other  diseases,  where  the  strength  has  been 
much  reduced. 

Ascites  is  a  more  formidable  disease  than  Anasarca, 
ns  it  generally  depends  upon  a  structural  affection  of 
some  of  the  abdominal  viscera,  or  upon  a  local  derange- 
ment, which  is  out  of  the  reach  of  medicine,  or  is  con- 
nected with  some  other  morbid  condition  of  the  sys- 
tem. The  disease  is  characterized  by  distention  of  the 
abdomen,  in  which  the  fluctuation  of  a  fluid  may  be 
distinctly  perceived,  and  to  ihis  local  symptom,  which 
properly  constitutes  the  disease,  we  have  always  con- 
siderable disturbance  of  the  system  generally,  loss  of 
appetile,  and  torpor  of  all  the  organs  concerned  in  the 
function  of  digestion  ;  the  usual  deficiency  of  urine  oc- 
curs, and  as  the  disease  advances,  the  strength  fails, 
the  flesh  wastes,  and  ultimately  hectic,  with  complete 
atrophy,  supervenes.  Besides  other  causes  of  uneasi- 
ness, the  paiient  suffers  great  distress  from  the  mere 
bulk  of  the  abdomen,  which  is  often  so  large  as  ma- 
terially to  interfere  with  the  various  vital  and  organic 
functions,  especially  the  respiration  and  the  circula- 
tion. The  fluid  is  usually  effused  in  the  general  cavity 
of  the  peritoneum,  but  in  some  ctses  it  is  contained  in 
a  partial    cyst ;    in    these   instances   the  constitutional 
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symptoms  are  generally  less  urs^ent,  as  the  aflection 
may  be  supposed  to  proceed  from  some  cause  of  a 
xnore  local  riilure,  which,  at  its  comiiiencenieiit,  has 
bul  little  effect  upon  the  system  at  large.  It  is  indeed 
principally  from  the  proportion  which  the  general  bears 
to  the  local  symptoms,  that  we  are  to  form  our  judgment 
respecting  the  seat  of  the  effused  fluid,  whether  it  be 
encysted  or  not,  a  fact  of  some  consequence  in  the  treat- 
ment of  the  disease,  and  one  of  very  gre;;t  importance  in 
its  prognosis. 

In  treating  Ascites,  the  only  point  to  be  considered, 
in  addition  to  the  general  piintipies  which  we  have 
laid  down  above,  respects  the  propriety  of  discharging 
the  water  by  an  operation.  Wncre  the  tumour  is  very 
large,  and  where  it  seems,  tjy  its  mechanical  bulk,  to 
injure  the  action  of  any  of  the  functions  that  are  essen- 
tial to  life,  we  occasionally  find  it  necessary  to  punc- 
ture the  sac,  but,  for  the  most  part,  wc  derive  little 
permanent  benefit,  and  it  woul  .  appear  that  we  not 
unfiequently  bring  the  disease  more  rapiilly  to  a  fatal 
termination.  Ascites,  when  it  proceeus  from  a  struc- 
tural disease  ot  iny  of  the  abdominal  viscera,  which  is 
one  of  its  most  frequent  causes,  can  only  be  effectually 
treated  by  the  employment  of  those  remedies  which 
act  upon  the  diseased  organ  ;  and  it  must  be  confessed 
that,  in  these  cases,  our  prospect  of  success  is  very 
limited.  A  cautious  use  of  mercury,  in  combination 
with  squills,  is  perhaps  the  best  remedy  that  can  be 
tried  ;  but  it  will  be  olten  found  ineffectual,  and  a  va- 
riety of  occurrences  almost  daily  present  th.-mselves, 
which  will  deniand  our  attention,  and  oblige  us  .o  swerve 
from  any  regular  plan  of  treatment  which  we  may  wish 
to  adopt. 

Hjaroihorax,  or  Dropsy  of  the  chest,  is  characterized 
by  difficulty  of  breathing,  which  is  increased  in  the  ho- 
rizontal posture,  by  disturbed  sletp,  palpitation  of  the 
heart,  irregularity  of  the  pulse,  jld^  frequently  by  all 
the  symptoms  of  general  Diopsy.  Sometimes,  by  cer- 
tain motions  of  the  body,  or  by  certain  postures,  the 
presence  of  tue  fluid  in  the  chest  may  be  perceived  by 
the  patient  himself,  and  it  may  be  felt  by  the  practi 
tioner,  when  he  employs  a  peculiar  method  of  striking 
the  cnest,  or  pressing  upon  the  contiguous  parts.  The 
immediate  cause  of  Hydrothorax,  like  mat  of  Ascites,  is 
generally  a  disease  of  some  of  the  viscera  ;  and  as,  from 
its  local  siiualion,  it  is  more  connected   with  the  func- 


tions which  are  essential  to  life,  its  prognosis  is  more 
unfavourable.  It  has  been  generally  suppo;.ed  that 
this  species  of  Dropsy  is  more  peculiarly  adapted  for 
the  administration  of  digitalis  than  any  other  remedy  ; 
a  c!rcum-.tance  which,  if  correct,  may  perhaps  oe  ex- 
plained by  the  power  which  this  remedy  possesses 
over  the  circulation.  When  we  determine  to  prescribe 
this  substance,  it  should  always  be  done  with  the 
greatest  caution;  and  if  we  do  not  find  it  to  be  useful 
after  it  has  been  taken  for  a  short  time,  we  are  not  to 
expect  any  benefit  from  the  farther  continuance  of  it; 
tor  were  we  to  persevere,  we  should  probably  expe- 
rience its  deleterious  effects.  Purgatives  are  always 
indicated  in  Hydrothorax,  and  the  operation  of  the  va- 
rious neutral  salts,  as  being  the  least  stimulating,  and 
at  the  same  time  possessing  the  hydragoguc  property, 
we  conceive  to  be  the  most  appropriate.  It  may  be 
doubted  whether  blisters  or  other  remedies  applied  ex- 
ternally to  the  chest  can  be  of  any  avail  in  this  com- 
plaint;  and  with  respect  to  the  operation  for  discliarg- 
ing  the  fluid  by  an  artificial  opening,  besides  the  objec- 
tions that  were  urged  against  the  analogous  practice  in 
Ascites,  we  have  here  the  additional  objection,  that  it  is 
more  difficult  and  painful,  that  it  is  less  easy  to  ascertain 
the  unequivocal  existence  of  water  in  the  chest,  and  that 
the  subjects  of  Hydrothorax  are  more  frequently  persons 
advanced  in  life,  of  a  bad  habit  of  body,  or  debilitated  by 
other  diseases,  and  tlierefore  less  likely  to  derive  any 
benefit  from  the  discharge  of  the  fluid,  than  many  of  the 
subjects  of  Ascites,  so  that,  upon  the  whole,  we  should 
conceive,  that  it  can  only  be  under  a  very  rare  combina- 
tion of  circumstances  that  this  operation  should  ever  be 
recommended. 

With  respect  to  the  other  kinds  of  Dropsy,  we  have 
already  given  an  account  of  Hydrocephalus  among  the 
diseases  affecting  the  head  ;  for  although  it  may  be  cor- 
rectly placed  among  the  Hydropes  in  a  nosological  sys- 
tem, yet,  in  a  pathological  and  practical  point  of  view, 
it  more  properly  comes  under  the  Neuroses.  The  Hy- 
drops pericardii  is  a  disease,  the  existence  of  which  it  is 
difficult  to  ascertain  before  death,  and  for  which  we  have 
no  appropriate  remedies,  while  the  other  genera  that  have 
been  enumerated,  so  far  as  their  treatment  is  concerned, 
fall  under  the  province  rather  of  the  surgeon  than  of  the 
physician.* 


•  Dropsy  is  still  a  disease  of  frequent  occurrence  and  lamentable  fatality  :  the  theories  concerning  its  causes  and  nature  have  been 
as  various  and  conjectural  as  the  means  proposed  for  its  removal.  Hence  the  most  dissimilar  articles  of  the  materi.T  medica  have  at 
different  times  been  recommended  as  certain  remedies  for  the  cure  of  this  disease,  in  its  various  forms.  It  seems  consonant  with  our 
best  views  of  the  animal  economy,  both  in  health  and  in  disease,  to  consider  Dropsy,  in  a  great  majority  of  instances,  as  the  result  of 
an  increased  secretion  of  the  serous  fluid;  and,  in  attempting  its  removal,  due  regard  ought  also  to  be  paid  to  its  character  as  a 
symptomatic,  or  as  an  original  aHeciion.  lo  the  text  are  enumerated  the  diuretics  generally  esteemed  the  most  efficacious  in  the 
different  varieties  of  dropsy  ;  and  of  these  remedies  the  scilla  maritlma,  especially  when  united  with  mercury,  claims  a  decided  pre- 
ference. It  may  be  questioned  whether,  even  in  Hydrothorax,  the  digitalis  can  be  administered  for  any  length  of  lime  with  advan, 
tage  :  in  the  other  forms  of  Dropsy,  experience  w.nrants  the  conclusion  that  it  has  been  the  occasion  of  much  mischief.  When 
Dropsy  is  the  result  of  plethora,  and  depends  upon  an  increased  exhalation,  the  lancet  appears  to  be  one  of  our  most  available 
resources,  and,  in  this  state  of  the  system,  the  digitalis,  administered  temporally,  mi)  be  of  some  advantage  ;  but  in  the  second  stage 
of  this  disorder,  when  symptoms  of  fulness  or  of  preternatural  excitement  do  not  exist,  the  use  of  the  fo.xglove  not  only  adds  to  the 
debility  of  the  patient,  but  evidently  aggravates  the  complaint.  The  theory  of  the  curative  action  of  mercury  in  Dropsy,  stated 
above,  is  on  the  whole  the  most  satisfactory.  The  efaterium  might,  with  much  propriety,  have  been  mentioned  among  the  number  of 
the  most  powerful  remedies  in  Dropsy.  T'le  Lite  Dr.  Frrriar  has  successfully  shown,  that  ii  surpasses  every  other  medicine  in  its 
power  of  removing  serous  accumulations,  and  In  relieving  dyspnrra  arising  from  hyilrothorax  and  ascites.  He  has  briefly  related  the 
particulars  of  twenty  cases,  in  which  the  elateriiim  was  prescrined  with  various  mccess. 

"  The  sensible  effects  of  the  elaterium,"  says  Dr.  F  "  are  severe  and  constant  n.iusea,  frequent  watery  stools,  and,  in  considerable 
doses,  vomiting  It  does  not  uniformly  increase  the  urine,  and  for  this  reason  it  is  generally  proper  to  comlilne  it  with  more  certain 
diuretics.  After  contfnuing  the  use  of  the  medicine  for  some  days,  the  patient  will  sometimes  bear  a  considerable  increase  of  the 
dose.  I  have  gone  to  the  e.xtenl  of  hve  or  six  grains  a  day,  in  this  manner,  without  producing  any  inconvenience.  But  it  is  always 
proper  lo  begin  with  the  lowest  dose,  which  is  the  sixteenth  part  of  a  grain  of  the  extract."     Med.  Hist,  and  Reflect,  vol   iv. 

The  writer  of  this  note,  from  the  ebservation  and  experiencs  of  several  years,  is  convinced  that  the  elaterium  is  entitled  to  the 
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Sect.  X.     Cutaneous  Diseases. 

Wc  have  made  the  various  diseases  of  the  skin  the 
fouilh  Older  of  the  Paraliepses,  an  anangement  which 
■we   are  induced  to  adopt,  because  we  regard  them  as, 
for  the  most  part,  proceeding  from,  or  depending  upon, 
a  moibid  condition  of  the  body,  connected  with  a  delect 
of  some  of  the  functions  cither  directly  or  indirectly  con- 
cerned in  the  process  of  nutrition.     Some  of  ihenri  are, 
JIG  doubt,  entirely  local  in  their  origin,  and   remain   so 
during  the  whole  of  their  progress;  but  in  the  general 
view  Vhich  we  are  now  taking  of  the  subject,  it  would 
not  be  practicable  to  attend  to  these  minute  distinctions, 
HOr  indeed  is  the  limit  between  those  that  are   strictly 
local,  and  such  as   exercise  a   more   general   operation 
over  the  body,  drawn  with  that  exactness,  as  to  enable 
us,  even  with  every  degree  of  attention,  to  determine  to 
■which  class  many  of  the  individuals  may  belong.     In  a 
nosological  system,  which  is   exclusively  appropriated 
to  the  consideration  of  cutaneous  affections,  it  is  neces- 
sary to  introduce  every  complaint  of  the  skin,  although 
it  may  appear  to  be  only  one  symptom,  and  that  perhaps 
the  least  important  of  a  number  of  others  that  constitute 
the  disease  ;   but  in  a  more  general   arrangement,  we 
place  many  of  the  eruptions,  as  Small-pox,  among  the 
Exanthemata,  or  in  other  classes,  according  to  the  na- 
ture of  the  circumstance  that  gives  their  distinguishing 
character.     In  a  practical  point  of  view,  the    most  per- 
fect arrangement  of  cutaneous  diseases  would  be  deriv- 
ed, not  so  much  from  their  visible  form,  whether  they 
presented  the  appearance   of  pimples,  vesicles,  ulcers, 
&c.  as  from  a  combination  of  those  circumstances  which 
might  throw  light  upon  their  seat,  or  their   proximate 
cause.     We  are,  however,  altogether  unable  to  accom- 
plish this,  except  in  a  few  instances,  and  therefore  we 
must  have  recourse  to  a  more  technical  method  of  class- 
ing them  according  to  their  external  characters.     The 
most  scientific  arrangement  upon  this  principle,  is  that 
in  which   the   cutaneous  affections   are  distributed  into 
eight  genera,  according  as  they   essentially  consist  in 
l)imples,  scafes,  rashes,  blebs,  pustules,  vesicles,  tuber- 
cles, or  spots.     It  would  be  obviously  inconsistent  with 
the  nature  and  object  of  this  work,  to  enter  into  a  minute 
examination  of  all  the  various  modifications  which  these 
diseases  assume,  or  even  to  describe  them  individually 
in  their  more  ordinary  forms.     Indeed,  the  management 
of  them  may  almost  be  consideied  as  a  separate  depart- 
ment of  the  art,  like  that  of  surgery,  and  as  not  falling 
under  the  cognizance  of  a  general  treatise  on  the  prac- 
tice of  medicine.     We  shall,  therefore,  aim  at  nothing 
moie  than  to  offer  a  very  few  remarks,  relative  to   tlie 
general    principles   upon    which   we   treat    these    com- 
plaints, without  descending  to  a  separate  enumeration  of 
them. 

In  the  first  place,  exclusive  of  those  cutaneous  dis- 
eases which  essentially  consist  in  Fever,  and  of  which 
the  eruption  is  only  an  accompanying  symptom,  such  as 


Small-pox  anfl  Measles,  we  may  consider  them  as  be- 
longing to  the  two  great  divisions  of  acute  and  chronic, 
or,  what  amounts  nearly  to  the  same  thing,  of  such  as 
are  constitutional,  and  such  as  are  local.  The  first  of 
them  come  on  suddenly,  and  produce  some  disturbance 
of  the  functions,  and  after  running  through  a  regular 
course,  manifest  a  tendency  to  a  spontaneous  cure  ;  the 
second  come  on  gradually,  continue  tor  an  indefinite 
length  of  time,  disappear,  and  again  make  their  appear- 
ance in  an  irregular  manner,  and  this  without  necessarily 
producing  any  constitutional  action,  or  being  accom- 
panied by  any  change  in  the  state  of  the  functions.  A 
second  important  circumstance  respecting  cutaneous 
diseases  is,  whether  they  are  contagious  or  not ;  the 
greatest  part  of  them  are  certainly  not  so,  but  there  are 
others  which  exhibit  this  property  in  the  most  market! 
manner,  and  which  it  is  therefore  necessary  for  us  to 
guard  against  in  our  management  of  such  cases.  In  the 
3d  place,  some  cutaneous  diseases  are  obviously  heredi- 
tary, the  children  of  those  who  have  been  afiected  by 
them  having  a  peculiar  tendency  to  such  afTcctions.  In 
the  4ili  place,  different  cutaneous  diseases  are  observed 
to  attach  themselves  espicijllyto  different  peiiods  of 
life,  some  being  confined  to  childhood,  others  appearing 
more  commonly  abmu  the  period  of  puberty,  and  others 
again  in  old  age.  In  tne  5lh  place,  the  habits  of  life, 
especially  with  repect  to  exercise  and  temperance,  the 
nature  of  the  employment,  local  situation  and  climate, 
and  many  other  circumstances,  both  external  and  inter- 
nal, have  a  very  powerful  influence  in  the  production  of 
cutaneous  diseases;  and  the  same  may  be  observed  with  re- 
spect to  the  state  of  society,  and  the  degree  of  civiliza- 
tion, which,  except  in  a  few  instances,  where  there  has 
been  too  much  indulgence  in  the  luxurious  gratifica- 
tions of  the  palate,  tends  most  materially  to  diminish  the 
violence, or  even  altogether  to  ann;hilale  some  of  the  most 
loathsome  of  them.  Independent  of  all  these  circum- 
stances, there  are  causes  which  we  are  quite  unable  to 
comprehend,  from  the  operation  of  which  certain  affec- 
tions of  the  skin  prevail  at  certain  periods,  and  alterwards 
become  nearly  extinct,  in  this  respect  resembling  various 
other  classes  of  diseases,  in  which  these  alternations  of 
increase  and  decline  are  not  unfrequenlly  observed,  and 
which  are  equally  difficult  to  refer  to  any  assignable 
cause. 

In  the  cure  of  cutaneous  diseases,  the  first  point  to  be 
attended  to  is,  how  far  we  are  to  employ  general  reme- 
dies, or  how  far  we  are  to  rest  satisfied  with  mere  topi- 
cal applications.  Probably,  in  a  great  majority  of  in- 
stances, they  will  both  of  them  be  necessary.  There 
are,  indeed,  some  of  these  affections  which  may  be  cured 
solely  by  topical  remedies,  while,  on  the  contrary,  there 
are  others  which  require  only  constitutional  treatment. 
The  general  remedies  may  be  classed  under  the  heads 
of  those  that  tend  to  diminish  febrile  excitement,  of  pur- 
gatives,  sudorifics,  and  tonics,  to  which  we  must  add 
specifics,  those  which  cure  the  disease  without  produ- 
cing any  sensible  effect,  which  we  can  refer  to  a  gene- 


praises  bestowed  upon  it  by  Dr.  Feriar  i  it  is  a  powerful  and  certain  hydragogue,  doubtless  1o  be  administered  with  caution.  It  may, 
with  safetv,  be  prescribed  to  the  extent  recommended  in  the  preceding  extract.  A  judicious  and  prudent  course  seems  to  be,  to  com- 
mence its  use  with  the  third  of  a  grain,  three  or  four  times  a  day,  and  never  exceeding  two  grains,  three  times  a  day.  It  may  be 
united  with  small  doses  of  cream  of  tartar  or  of  calomel.  lu  cases  of  extreme  torpor  of  the  intestinal  canal,  where  the  ordinary 
remedies  have  failed  of  their  wonted  effects,  the  writer  has  witnessed  the  complete  success  of  the  elalerium  It  is  somewhat  remark- 
«ble,  that  the  able  author  of  the  text  should  have  taken  so  singular  a  pathological  view  of  Hydrocephalus,  as  to  class  it  among  the 
Neuroses. 
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MEDICINE. 


39 


ral  piinciple.  In  applying  these  remedies,  we  must  ob- 
viously select  them  according  to  the  supposed  necessity 
cl'  the  case.  We  inquire  whether  there  be  any  febrile 
excitement,  any  torpor  of  the  bowels,  dryness  of  the 
skin,  defect  of  appetite,  or  general  weakness,  and  we 
then  use  the  appropriate  remedies.  The  local  remedies 
for  cutaneous  affections  may  be  arranged  under  the 
heads  of  stimulants  and  sedatives,  those  which  e.xcite  or 
diminish  the  action  of  the  vessels  of  the  skin  ;  emolli- 
ents, those  which  mechanically  soften  or  relax  the  parts; 
and  here  also,  as  in  the  former  case,  we  must  introduce 
a  class  of  specifics.  Of  the  existence  of  a  class  of  re- 
medies, which  have  the  power  of  stimulating  the  skin 
when  applied  to  its  surface,  we  have  sufficient  evidence  ; 
but  there  is  considerably  more  difficulty  in  clearly  dis- 
tinguishing the  action  of  sedatives  ;  and  when  we  wish 
to  produce  this  efi'ect,  it  is  generally  accomplished  in  an 
indirect  manner,  or  simply  by  the  removal  of  some  sti» 
niul-iting  cause.  The  circumstances  which  direct  our 
judgment  in  the  choice  of  remedies,  are  derived  paitly 
from  inquiring  whether  the  symptoms  indicate  an  excess 
or  a  delect  of  action  in  the  part,  and  partly  by  tracing 
an  analogy  between  the  disease  under  consideration,  and 
others,  with  the  treatment  of  which  we  are  better  ac- 
quainted,— a  kind  of  practice,  it  must  be  confessed, 
which  is  often  very  empirical,  and  the  result  of  which 
is  very  uncertain.  Of  this  uncertainty  we  have  the  most 
convincing  evidence  in  the  writings  of  those,  whose 
judgment  and  information  on  these  topics  is  held  in  the 
highest  estimation  ;  for  we  find  that  they  jjroceed  prin- 
cipally upon  the  experience  that  is  derived  from  insu- 
lated facts,  and  that  they  frequently  recommend,  for  the 
cure  of  the  same  disease,  remedies  that  appear  to  be  of 
the  most  opposite  nature,  in  the  selection  of  which  we 
have  very  little  explicit  direction,  but  arc  recommended 
to  try  them  in  succession,  and  to  adhere  to  that  which  ap- 
pears to  be  the  most  beneficial.  Upon  the  whole,  we  may 
conclude,  that  whatever  promotes  the  general  health 
must  be  always  favourable  to  the  relief  of  these  diseases, 
and  in  many  cases  will  effect  a  cure  ;  that,  for  this  pur- 
pose, it  is  of  the  highest  importance  to  obtain  a  healthy 
state  of  the  digestive  functions,  and  that  temperance, 
fresh  air,  exercise,  and  purgatives,  are  to  be  regarded 
as  the  basis  on  which  we  are  to  proceed,  and  which  will 
materially  assist  us  in  the  future  progress  of  the  cure. 
Upon  this  principle,  we  shall  be  at  no  loss  to  account  for 
the  benefit  that  is  obtained  from  purgative  saline  waters, 
and  when  they  con'.am  sulphur,  which  has  a  decided 
claim  to  be  considered  as  a  specific  in  certain  cutaneous 
diseases,  they  present  us  with  the  most  eff'ectual  reme- 
dy for  some  of  these  affections.  Calomel  has  been  very 
generally  employed  in  these  cases,  and  there  can  be  no 
doubt  of  its  frequently  proving  highly  useful;  but  we 
should  be  disposed  to  refer  its  i^ood  effects  to  its  action 
cs  a  purgative,  or  at  least  to  the  power  which  it  exer- 
cises over  the  organs  that  are  concerned  in  the  pro- 
cesses of  digestion  and  assimilation.  ^Ve  have  but  little 
confidence  in  most  of  the  boasted  specifics  for  cutaneous 
diseases;  they  are  generjlly  given  after  the  exhibition  <5T 
more  active  remedies,  if  not  in  conjunction  with  them. 
Their  operation,  even  as  admitted  by  their  advocates,  is 
slow,  and  unattended  with  any  sensible  en"ecls,  and  they 
are  commonly  prescribed  in  connexion  with  some  system 
of  regimen,  or  with  some  change  in  the  occupation  or 
mode  of  life,  to  which  we  may,  with  more  probability, 
refer  any  advantage  that  is  gained.    We  must,  however, 


make  an  exception  in  favour  of  sulphur,  of  the  efficacy 
of  which  no  one  can  doubt,  and  the  same  remark  may 
be  also  extended  to  arsenic,  and  probably  to  iron,  but  of 
the  nature  of  their  operation  we  do  not  presume  to  offer 
any  opinion.  As  to  the  whole  tribe  of  stimulants,  both 
the  various  chemical  preparations,  acids,  alkalies,  me- 
tallic oxides,  and  salts,  as  well  as  the  acid  vegetable 
substances,  we  have  little  to  observe  in  the  way  of  gene- 
ral principles,  how  far  any  of  them  ought  to  be  regard- 
ed as  possessing  specific  virtues,  or  whether  they  dif- 
fer from  each  other  solely  in  the  degree  of  their  stimu- 
lating power,  or  in  their  mechanical  properties,  we  do 
not  feel  competent  to  decide. 


CHAP.  V. 

Parcccrista. 
Sect.   I.     Diarrhaa. 

We  have  placed  the  diseases  of  the  seoretory  organs 
in  a  separate  class,  under  the  title  of  Pareccriscs,  and 
have  divided  them  into  the  two  orders  of  Apoccnoscs 
and  Epischeses,  according  as  they  produce  an  excess  or 
a  defect  in  the  quantity  of  the  secreted  fluid.  In  the  first 
order  we  have  the  following  genera,  depending  upon  the 
organs  which  they  immediately  afi'ecl,  DiarrhcEi,  Cho- 
lera, Hyperurtsis,  Blennorrhoea  vesica,  Lithiasis,  Me- 
norrhagia, Leucorrhosa,  Ptyalismus,  Ephidrosis.  These 
diseases  may  be  considered  as,  in  a  great  measure,  local 
in  their  origin,  and  during  their  progress  are  not  essen- 
tially productive  of  any  constitutional  disturbance  ;  they 
are  not  necessarily  attended  with  fever,  they  have  no  ef- 
fect upon  the  nervous  system,  except  upon  those  parts 
of  it  with  which  they  are  in  immediate  contact,  and  they 
may  frequently  be  removed  by  remedies  that  seem  to 
act  locally,  or  without  the  intervention  of  any  organ  be- 
sides that  to  which  they  are  directly  applied. 

The  first  genus  of  this  order  is  Diarriioea,  a  very  com- 
rBon  disease,  which  consists  in  an  increased  discharge 
from  the  alimentary  canal,  the  evacuations  being  but 
little  affected,  except  in  their  assuming  a  more  liquid 
consistence  ;  they  are  generally  preceded  or  accompa- 
nied by  flatulence  and  a  griping  pain  in  the  bowels,  and 
frequently  by  sickness  ;  but  this  should  perhaps  rather 
be  attributed  to  the  same  cause  which  produces  the 
DiarrhcEa,  than  be  considered  as  a  part  of  the  disease 
itself.  The  symptoms  of  this  complaint  are  so  obvious 
as  seldom  to  leave  any  doubt  respecting  its  existence  ; 
but  there  are  two  diseases  that  resemble  it,  and  from 
which  it  is  important  to  distinguish  it,  Dysentery  and 
Cholera.  For  the  most  part  an  attention  to  the  nature 
of  the  evacuations  is  sufficient  to  point  out  the  distinc- 
tion, or  if,  as  occasionally  happens,  the  diseases  appear 
to  rui  into  each  other,  our  remedies  must  be  adminis- 
tered accordingly,  always  adapting  them  rather  to  the 
symptoms  than  to  a  technical  nomenclature.  The  ex- 
citing causes  of  Diarrhoea  are  various  ;  perhaps  the  most 
frequent  is  repletion  of  the  stomach,  or  the  reception  in- 
to it  of  some  kind  of  indigestible  food  ;  cold  applied  to 
the  surface  of  the  body,  and  especially  to  the  legs  and 
feet,  is  also  an  exciting  cause  of  Diarrhcea  ;  and  it  is  oc- 
casionally produced  by  impressions  upon  the  nervous 
system,  or  even  by  mere  mental  emotions.  In  childien, 
the  peculiar  irritation  produced  by  teething  seems  to  be 
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a  frcqvient  exciting  cause  of  DiarrI  cea,  as  well  as  that 
which  arises  fioii)  (he  presence  ot  worms  in  the  alinien- 
lary  can.il.  AUhouj^h  ihe  evacuaiions  in  Diarrhoea  es- 
scniijUy  consist  ol  faeculcnt  matter,  they  vary  consider- 
ably in  their  appearance  ;  and  from  observing;  these  va- 
riations, we  have  it  in  our  power,  in  some  cases,  to 
judge  of  the  stale  of  the  parts  which  immediately  give 
rise  to  it.  Diarrhoea  is  often  symptomatic  of  some  other 
disease,  many  instances  of  which  have  been  staled  above; 
of  these,  one  of  the  most  violent  is  the  colfuiuative  dis- 
charge from  the  bowels  which  occurs  in  the  latter  stages 
of  hectic  fever.  It  is  also  a  frequent  attendant  or  sequel 
of  the  afiections  of  the  liver  that  come  on  after  a  resi- 
dence in  hot  climates,  and  is  then  found  to  be  one  of  the 
most  unmanageable  symptoms  of  these  diseases. 

In  ils  simple  form  Diarrhoea  is  not  difficult  of  cure, 
and,  perhaps,  in  a  great  majority  of  cases,  would  be  re- 
lieved by  the  mere  efforts  of  nature,  as  it  is  a  com- 
plaint for  which  a  direct  remedy  is  provided  in  the 
constitution  of  the  living  body,  so  as  to  aflTord  one  of 
the  strongest  arguments  in  favour  of  the  doctrine, 
which  was  once  so  generally  adopted,  that  all  diseases 
are  salutary  efforts  of  the  system,  expressly  intended 
to  ward  off  some  greater  danger,  which  they  effect  with- 
out the  intervention  of  art.  In  most  casts,  however, 
the  aid  of  medicine  may  be  advantageously  had  re- 
course to,  either  to  mitigate  the  violence  of  the  disease, 
or  to  prevent  it  from  degenerating  into  some  affection 
of  a  more  injurious  tendency.  The  obvious  indications 
are,  first  to  remove  the  exciting  cause,  if  it  still  remains^ 
applied  ;  and,  2dly,  to  obviate  that  state  of  the  system 
which  is  induced  by  the  immediate  action  of  the  com- 
plaint. 

The  proximate  cause  of  Diarrhoea  appears  to  be  an 
increase  of  the  peristaltic  motion  of  the  intestines, 
which  may  depend  either  upon  a  stimulating  substance 
applied  to  them,  or  upon  an  increased  sensibility  in  the 
part,  rendering  it  more  easily  affected  by  the  ordinary 
stimuli.  When  the  disease  depends  upon  the  first  of 
these  causes,  there  can  be  no  doubt  of  the  method  to 
be  followed  in  the  cure  ;  and  as  cases  of  this  descrip- 
tion constitute  a  great  majority  of  those  that  fall  under 
our  observation,  we  shall  generally  find  it  necessary  to 
direct  our  chief  attention  to  this  object.  For  this  pur- 
pose we  shall  find  the  most  effectual  remedies  to  be 
mild  purgatives,  given  in  small  doses,  and  frequently 
repeated,  by  which  the  offending  matter  is  discharged 
more  effectually,  and  with  less  pain  and  distress  to  the 
system,  than  if  left  to  act  upon  the  part  without  assist- 
ance. .\long  with  the  purgatives  large  quantities  of 
mild  diluents  will  be  found  serviceable  ;  and  the  food 
should  be  of  the  least  stimulating  kind,  and  be  com- 
posed as  niucii  as  possible  of  liquids.  The  choice  of 
the  purgative  will  depend  upon  the  state  of  the  sto- 
mach, and  v.uious  other  circumstances;  neutral  salts, 
castor  oil,  rhubarb,  and  magnesia,  are  perhaps  among 
those  that  are  the  most  generally  applicable;  the  last 
will  be  especially  proper  when  we  have  reason  to  sus- 
pect an  acid  state  of  the  alimentary  canal.  After  the  due 
exhibition  of  purgatives,  we  shall  generally  find  the 
complaint  to  subside  without  the  use  of  any  other  re- 
medies ;  and,  by  a  proper  regulation  of  the  diet,  the 
parts  resume  their  licahhy  action.  Occasionally,  how- 
ever, the  Diarrbosa  continues  after  all  the  offending  mat- 
ter seems  to  be  removed,  and  the  digestive  process  re- 
mains much  impaired,  while  the  patient  is,  at  the  same 
time,  harassed  with  griping  pains  and  flatulence.    Un- 


der these  circumstances,  we  have  recourse  to  astrin- 
gents and  tonics,  together  with  the  occasional  use  of 
sudorifics  and  opiates.  The  employment  of  astringents 
in  Diarrhoea  we  do  not,  however,  conceive  to  be  very 
frequently  necessary ;  and  it  is  found,  both  with  re- 
spect to  the  class  of  remedies  and  to  opium,  that  if 
they  do  not  check  the  complaint  by  the  exhibition  of  a 
few  doses,  no  considerable  benefit  is  to  be  expected 
from  them.  The  valuable  compound  of  opium  and  ipe- 
cacuanha, which  we  have  so  frequently  referred  to  un- 
der the  title  of  Dover's  powder,  is  a  very  useful  reme- 
dy in  long  protracted  Diarrhoea,  especially  when  in  con- 
junction or  alternating  with  purgatives.  Considerable 
advantage  has  been  gained  by  the  use  of  warm  cloth- 
ing, and  particularly  of  flannel  worn  next  to  the  skin,  in 
those  who  are  subject  to  frequent  attacks  of  Diarrhoea; 
and  sometimes  it  has  appeared  that  the  warm  bath,  or 
even  the  removal  to  a  milder  climate,  has  been  of  per- 
manent utility. 

Sect.  II.     Cholera. 

Cholera  consists  in  the  vomiting  and  purging  of  bili- 
ous matter,  attended  with  painful  griping,  and  with 
cramps  of  the  legs.  It  is  sometimes  difficult  to  draw 
the  line  between  this  disease  and  Diarrlioea,  although, 
when  it  exists  in  an  acute  slate,  it  is  easily  distinguished 
by  the  nature  of  the  evacuations.  It  seldom  occurs  in 
this  couniry,  except  in  the  autumnal  months,  and  it  is 
then  found  to  be  the  most  prevalent  in  the  hottest  sea- 
sons;  bul  IS  generally  observed  to  come  on  rather  after 
the  period  of  the  greatest  heat  than  during  its  continu- 
ance. 

The  leading  symptoms  of  the  disease  seem  to  mark 
it  as  arising  from  some  peculiar  condition  of  the  bile, 
and  the  time  of  its  invasion  favours  the  idea,  that  ex- 
ternal temperature  has  an  important  influence  in  its 
production;  but  we  are  scarcely  able  to  explain  the  na- 
ture of  the  connexion  between  these  circumsiances,  or 
to  shew  in  wliat  manner  the  heat  of  the  weather  pro- 
duces the  change  in  the  state  of  the  bile,  or  indeed 
what  is  the  exact  nature  of  the  change  which  it  expe- 
riences. Cliolera  is  a  violent  disease,  and  one  which  is 
very  rapid  in  ils  progress  ;  reducing  the  patient  in  the 
space  of  a  few  hours  to  a  great  degree  of  debility,  and, 
if  not  checked  by  the  appropriate  remedies,  proving 
suddenly  fatal. 

Its  cure  IS  to  be  effected,  by  completely  evacuating 
the  intestinal  canal  of  the  irritating  matter  which  ap- 
pears to  be  the  exciting  cause  of  the  disease,  and  this 
is  generally  accomplished  merely  by  the  exiiibition  of 
mild  diluents,  which  may  be  taken  as  copiously  as  the 
stomach  will  receive  them.  Wlien  the  acrid  bile  has 
been  entirely  removed,  we  then  endeavour  to  allay  the 
irritalion  by  opiites,  and  afterwards  to  recruit  the  ex- 
hausted powers  of  the  system  by  gentle  stimulants  and 
excitants.  To  allay  the  griping  pains  fomentations  may 
be  applied  to  the  abdomen,  and  sometimes  immersion 
in  warm  water  will  be  found  highly  grateful  to  the  feel- 
ings of  the  patient,  when  it  can  be  commodiously  appli- 
ed. After  the  violence  of  the  disease  has  subsided,  the 
patient  is  left  in  a  slate  of  great  weakness  and  laiigour  ; 
but  by  the  proper  regulation  of  the  diet,  and  by  avoid- 
ing all  unnecessary  causes  of  excitement,  the  strength 
is  generally  restored  with  more  rapidity  than  might  have 
been  imagined  from  the  degree  of  exhaustion.  Bitters 
and  tonics  of  various  kinds  are   generally   administered 
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for  the  purpose  of  strengthening  the  (iiqjestive  powers, 
and  of  these  Colombo  is  the  one  which  is  found  to  be 
the  most  useful. 

Sect.  III.     Lithiasis.     Stone. 

We  have  placed  calculous  complaints  as  forming  a 
genus  under  the  order  of  the  Apoceiioses,  because  tliey 
depend  upon  the  formation  of  certain  substances  in  the 
urinary  organs,  which  originate,  in  the  first  instance, 
from  an  irregularity  in  the  action  of  the  secretory  ves- 
sels of  the  part.  The  disease  is  characterized  by  unea- 
siness in  the  region  of  the  kidney,  the  bladder,  or  some 
of  the  passages  connected  with  them  ;  by  a  difficulty 
and  pain  in  passing  the  urine  ;  frequently  by  a  depo- 
sition of  calculous  matter  from  this  fluid;  or  by  the 
presence  of  a  calculus  in  the  bladder,  as  ascertained  by 
the  introduction  of  the  sound. 

The  exciting  or  predisposing  cause  of  the  disease  is 
probably,  in  all  cases,  a  derangement  of  the  digestive 
organs,  by  which  the  fluids  undergo  some  change  in 
their  nature,  so  that,  in  passing  through  the  kidney, 
certrdn  substances  are  secreted  that  concrete  together 
into  solid  masses.  These,  according  to  their  form,  and 
the  situation  where  they  are  deposited,  produce  various 
distressing  symptoms,  that  are  immediately  to  be  at- 
tributed to  their  mechanical  bulk,  either  pressing  upon 
the  contiguous  parts,  or  obstructing  the  discharge  of 
the  natural  excretions.  Very  minute  attention  has  been 
paid  of  late  years  to  the  cheniical  anaJysis  of  urinary 
calculi;  and,  according  to  the  most  accurate  experi- 
ments, we  may  arrange  them  under  the  following  heads: 
1st,  The  litliic  calculus;  2(1,  The  bone  earth  calculus, 
consisting  principally  ol  phosphate  of  lime  ;  3d,  The 
ammoniaco-niagncsian  phosphate;  4th,  The  fusible 
c-alculus,  consisting  of  a  mixture  of  the  two  former  ; 
5th,  The  mulberry  calculus,  composed  of  oxalate  of 
lime  ;  6th,  The  cystic,  consisting  of  the  peculiar  sub- 
stance called  cystic  oxide.  To  these  we  may  add  the 
alternating  calculi,  those  that  are  formed  of  different 
substances  arranged  in  alternate  layers  ;  and  the  com- 
pound calculi,  composed  of  difl'crent  ingredients  mixed 
together  without  any  regular  order. 

As  urinary  calculi  are  properly  extraneous  bodies, 
and  do  not  possess  any  vital  properties,  it  has  been  al- 
ways considered  a  most  important  point  to  discover 
some  chemical  «gcnt,  by  which  they  might  be  render- 
ed soluble,  and  in  this  way  discharged  along  with  the 
urine.  Until  very  lately  all  the  attempts  that  had  been 
made  of  this  kind  were  entirely  empirical,  and,  not- 
withstanding various  flittering  accounts  which,  from 
time  to  time,  had  been  laid  before  the  public,  were  al- 
together abortive ;  but  since  the  greater  accuracy  of 
modern  chemistry,  their  nature  has  been  thoroughly 
investigated,  and  we  are  well  accquainted  with  means 
by  which  most  of  them  may  be  readily  dissolved  out  of 
the  body.  It  still,  however,  remains  a  doubtful  point, 
whether,  while  they  are  in  the  bladder  or  the  urinary 
passages,  any  re -agent  taken  into  the  stomach  can  be 
carried  along  the  circulation  so  far,  unaltered,  as  to  be 
capable  of  acting  upon  the  calculus  through  the  inter- 
vention of  the  urine;  and,  upon  the  whole,  we  are  dis- 
posed to  think  that  but  little  can  be  expected  from  this 
mode  of  proceeding.  But,  althout^h  we  may  fail  in  this 
object,  there  are  still  two  methods  of  relieving  the  dis- 
ease ;  one  indeed,  which  is  extremely  painful,  and  af- 
ter all  merely  palliative,  viz.  by  cutting  into  the  blad- 
der, and  removing  the  calculus  ;  the  other,  which,  if  it 
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can  be  accomplished,  must  be  regarded  as  the  more  de- 
sirable plan,  is  by  counteracting  that  state  of  the  diges- 
tive organs  which  gives  rise  to  the  disease.  Upon  the 
■whole  we  may  conclude,  with  respect  to  this  latter 
point,  that  whatever  remedies  would,  in  other  circum- 
stances, tend  to  improve  the  process  of  digestion,  and 
establish  the  healthy  action  of  the  intestinal  canal,  will 
be  e(|ually  serviceable  in  preventing  the  formation  of 
calculi.  But,  besides  this  general  view  of  the  subject, 
it  will  be  necessary  for  us  to  examine  the  state  of  the 
urine  in  the  individual  cases  of  Lithiasis  that  present 
themselves  ;  because  in  most  of  them  we  can  distinctly 
perceive  the  existence  of  two  conditions  of  the  system, 
which  are  very  different  from  each  other,  picduce  dif- 
ferent effects,  and  may  probably  require  different  reme- 
dies. In  one  of  these  a  calculus  is  formed  of  an  acid 
nature,  which  it  may  therefore  be  supposed  will  re- 
quire alkaline  medicines  for  its  prevention;  while  in 
others  there  is  a  tendency  to  the  formation  of  a  calcu- 
lus in  which  an  alkaline  earth  predominates,  and  which 
may  therefore  be  supposed  to  indicate  the  employment 
of  acids  for  its  prevention.  Upon  this  principle,  we 
have  been  directed,  in  the  treatment  of  Lithiasis,  first 
to  examine  into  the  state  of  the  urine,  and  into  the  na- 
ture of  the  calculous  deposition,  or  of  any  solid  matter 
which  may  have  been  discharged,  and  to  administer 
cither  the  carbonates  of  the  fi.\cd  alkalies,  or  diluted 
muriate  acid,  according  to  the  result  of  the  examina- 
tion. Besides  these,  we  are  to  give  purgatives  freely; 
to  enjoin  a  plain  diet,  especially  abstaining  from  fer- 
menied  and  spiritous  iliquors ;  and,  in  sliort,  to  adopt 
that  system  of  regimen  which  is  the  best  calculated  to 
induce  a  healthy  action  of  the  stomach  and  bowels — a 
circumstance  which  we  are  inclined  to  think  is  much 
more  important  than  any  direct  chemical  effect  that  can 
be  produced  on  the  fluids.  The  propriety  of  an  opera- 
tion will  depend  upon  the  urgency  of  the  pain,  or  the 
other  symptoms  arising  from  the  mechanical  bulk  of  the 
stone.  We  shall  only  remark,  that  sometimes  a  large 
calculus  in  the  bladder  may  be  borne  with  tolerable  ease, 
when,  by  the  use  of  the  proper  remedies,  it  can  be  pre- 
vented from  increasing  in  size  ;  this  probably  arises 
from  its  more  prominent  and  irritating  parts  being 
rounded  off,  and  the  organ  becoming  accommodated  to 
its  reception. 

Sect.  IV.     Leucorrhca. 

We  have  placed  Menorrhagia  among  the  Apocenoses, 
because  there  is  reason  to  suppose  that  the  menstrual 
discharge  is,  stiictly  speaking,  a  secretion;  owing,  how- 
ever, to  the  nature  of  its  symptoms  and  treatment,  we 
have  enumerated  it  among  the  Hae.norrhagies,  and  have 
given  directions  for  its  management  in  that  part  of  our 
system.  Leucorri;cea,  which  consists  in  an  increased 
secretion  from  the  inucuus  glands  of  the  uterus,  is  cha- 
racterized by  the  appearance  of  the  discharge  ;  by  pain 
in  the  loins;  loss  of  appetite  ;  general  debility;  and 
wasting  of  the  flesh.  The  discharge  is  sometimes  of  so 
acrid  a  nature  as  to  excoriate  the  parts  on  which  it 
lodges,  and  occasionally  it  even  communicates  the  same 
symptoms  by  contact  to  a  second  person. 

It  is  not  very  easy  to  ascertain  either  the  exciting  or 
the  proxijiiate  causes  of  Lcucorrhcea.  Whatever  stimu- 
lates the  parts  in  an  excessive  degree  has  been  conceiv- 
ed to  give  rise  to  the  complaint;  but,  on  the  other 
hand,  it  has  also  been  attributed  to  a  variety  of  circum- 
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stances  that  lend  lo  debilitate  the  syatcin.  Perhaps  we 
ou.nht  to  ascribe  the  affection  to  general  debility,  com- 
bined wiih  local  excitement.  The  debilitating  effect  of 
the  complaint  is  much  greater  than  might  have  been 
expected  from  the  c|iiaiitity  of  matter  discharged,  indi- 
cating that  the  compl.Tint  is  to  be  referred  chielly  to 
some  constitutional  action,  dcijcndiiig  upon  the  i elation 
which  the  uterine  system  bears  to  llie  other  parts  of 
tile  animal  economy.  The  complaint  is  often  sympathe- 
tic of  some  structural  disease  of  the  uterus,  and  is  then 
more  unfavourable  in  its  prognosis,  and  often  more 
disliessing  in  its  immediate  effects;  but  when  it  exists 
in  its  simple  form,  although,  as  we  have  remarked 
above,  it  is  considerably  debilitating,  and  proves  a 
source  of  much  iiiconvcnicnce,  it  is  seldom  to  be  re- 
garded as  dangerous. 

The  indications  of  cure  are  not  very  obvious,  and 
the  effect  of  remedies  is  uncertain.  The  usual  method 
has  been  lo  <  mploy  tonics  and  stimulants  ;  but  we  are 
frequenlly  disappointed  in  our  expectations  of  benefit 
from  ihem,  and,  under  certain  circumstances  it  would 
appear,  that  the  opposite  plan  of  treatment  is  more  suc- 
cessful. We  occasionally  derive  advantage  from  the 
topical  application  of  astringents,  such  as  solutions  of 
tan,  alum,  or  sulphate  of  zinc;  but  it  may  be  doubted, 
whether  the  eflcct  of  these  substances,  as  essentially 
consisting  of  cold  fluids,  is  not  as  powerful  as  any  spe- 
cific operation  derived  from  the  nature  of  their  ingre- 
dients. Cantharides  have  lately  been  recommended  in 
Leucorrhcea,  both  taken  internally,  and  applied  exter- 
nally in  the  form  of  blisters,  to  the  parts  contiguous  to 
the  uterus  ;  but  it  may  be  doubled  how  far  they  will  be 
found  lo  correspond  with  the  high  character  that  has 
been  given  of  them.  As  there  is  generally  a  torpor  of 
the  intestines,  it  is  obviously  necessary  lo  employ  pur- 
gatives; and  it  is  supposed  that  some  particular  benefit 
is  obtained  from  those  that  are  of  a  sliniulaling  nature, 
as  the  resins  and  extracts,  but  we  are  disposed  to  doubt 
the  correctness  of  this  opinion.  Violent  exercise  of  all 
kinds  appears  to  be  injurious  ;  and  we  should  avoid  all 
those  circumstances  which  excite  the  circulation  without 
increasing  the  strength  of  the  system,  such  as  stimulat- 
ing liquors,  luxurious  diet,  and  heated  apartments. 

Sect.  V.     Icterus.     Jaundice. 

The  second  order  of  the  Pareccrises  consists  of  the 
Epischeses,  those  diseases  in  which  there  is  a  deficiency 
of  some  of  the  secretions  and  excretions.  The  first 
genus  of  this  order  is  Obstipatio,  an  affection  which  is 
generally  symptomatic  of  some  derangement  of  the 
stomach,  the  liver,  or  other  viscus  concerned  in  the  pro- 
cess of  digestion,  but  which  may  depend  upon  a  torpor 
of  the  intestinal  canal  itself,  and  which  is  then  lobe  ob- 
viated by  the  regular  exhibition  of  purgatives,  in  the 
selection  of  which  we  must  be  guided  moie  by  the  par- 
ticular circumstances  of  the  case,  than  by  any  general 
rules  that  can  be  laid  down  upon  the  subject.  The  ope- 
ration of  these  remedies  is  always  n)uch  promoted  by  an 
attention  to  diet,  pure  air,  and  exercise. 

We  have  placed  Icterus  in  the  same  order,  all'nougli 
it  probably,  in  some  cases,  at  least,  depends  rather  upon 
the  retention  of  bile,  than  a  deficient  secretion  of  it,  a  de- 
fect which  generally  happens  in  consequence  of  some 
obstruction  in  the  passages  through  which  the  fluid  de- 
scends, in  the  natural  state  of  the  parts,  into  the  duode- 
num.     The   most  remarkable   symptoms  of  Jaundice 


depend  upon  the  absorption  of  bile  into  the  circulation 
after  it  had  been  previously  secreted  ;  upon  this  depends 
the  peculiar  colour  of  the  skin  and  the  cornea,  arising 
from  the  scrum  of  the  blood  being  tinged  with  bile, 
which  is  carried  into  it  by  the  lymphatics  of  the  liver. 
To  the  same  cause,  the  bile  being  actually  present  in  the 
blood,  we  may  ascribe  the  bitter  taste  of  ihe  saliva,  and 
the  yellow  colour  which  is  communicated  to  the  urine, 
as  well  as  its  properly  of  dyeing  substances  that  are  im- 
mersed in  it.  The  bile  being  thus  diverted  from  its  na- 
tural course,  the  deficiency  of  it  in  the  intestines  pro- 
duces a  train  of  symptoms  in  the  digestive  organs  ;  the 
fxces  become  whiiish,  or  of  a  clayey  appearance,  and 
the  bowels  torpid  ;  while  the  appetite  fails,  and  the  whole 
process  of  digestion  and  assimilation  is  deranged.  There 
is  also  pain  in  the  region  of  the  liver,  and  the  patient 
experiences  an  unusual  degree  of  lassitude  and  genera' 
weakness.  In  what  way  the  phenomena  of  Jaundice  are 
connected  together,  whether  a  mere  obstruction  to  the 
passage  of  the  bile  from  the  liver  to  the  intestines  is  the 
primary  cause  of  all  the  other  syinptoms,  whether  there 
is  some  original  defect  in  the  secretion  of  the  bile  itself, 
or  some  torpor  in  the  digestive  organs  or  their  appen- 
dages, may  be  doubled  ;  nor,  supposing  it  proved  that  the 
disease  proceeds  from  a  mechanical  cause,  are  we  able 
to  determine  how  the  deficiency  of  bile  in  the  intestinal 
canal  can  produce  the  effects  that  we  observe  on  the 
digestive  process.  In  many  cases  Ji^undice  evidently 
depends  upon  some  disease  in  the  stiuciure  of  the 
liver,  by  which  its  functions  are  permanently  injured, 
sometimes  by  an  extraneous  body  filling  up  the  duct,  or 
pressing  upon  it;  but  there  are  cases  in  which,  so  far 
as  we  can  judge,  it  appears  to  arise  from  some  cause 
that  is  more  strictly  idiopathic,  and  of  a  less  mechanical 
nature. 

In  the  cure  of  this  complaint,  we  are  first  to  ascertain 
whether  it  depends  upon  a  scirrhus  of  the  liver,  or  any 
other  structural  disease  of  this  organ,  in  which  case  our 
remedies  must  be  obviously  directed  to  this  circumstance. 
If  we  suspect  it  to  arise  from  a  mere  mechanical  ob- 
struction, we  generally  have  recourse  to  purgatives; 
and  these  remedies  arc  probu.jly  the  best  that  we  can 
employ  in  Jaundice  that  is  more  strictly  idiopathic.  The 
more  active  purgatives  are  usually  found  to  be  the  most 
efficacious,  and  it  is  generally  thought  desirable  lo  com- 
bine them  with  calomel.  An  emetic  is  often  indicated 
by  the  state  of  the  stomach  ;  and  by  this  remedy  we  not 
only  free  this  organ  from  its  load  of  oppressive  con- 
tents, but  it  appears  that  the  agitation  which  is  produced 
by  the  act  of  vomiting  occasionally  removes  obstructions 
from  the  ducts  of  the  liver.  The  disease  is  someumes 
attended  with  very  acute  pain,  for  which  opiates  are  ne- 
cessary ;  and  besides  the  immediate  rcliel  which  they 
afford,  they  sometimes  tend  to  ihe  radical  cure  of  the 
complaint,  by  relieving  certain  spasmodic  contractions 
of  the  parts  which  aggravate  the  disease,  by  increasing 
the  obstruction  to  the  passage  of  the  bile  along  its  natu- 
ral channels.  After  the  disease  itself  has  been  subdued, 
the  impaired  state  of  the  digestion  often  renders  it  ne- 
cessary for  us  lo  have  recourse  to  stomachics  and  tonics, 
of  which  Colombo  appears  to  be  the  most  useful.  Con- 
siderable benefit  is  sometimes  produced  by  a  long  con- 
tinued employment  of  the  saline  mineral  waters,  lo  which 
the  fresh  air  and  exercise  which  form  a  part  of  the  usual 
regimen  in  such  cases  will  materially  contribute. 

One  of  the  causes  of  Jaundice,  depending  upon  a  me- 
chanical obstruction  to  the  passage  of  the    bile,   is  the 
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formation  cf  the  peculiar  bodies  called  biliary  calculi, 
giving  rise  to  the  disease  of  Cholelitliia  or  Gallstone,  a 
disease  wliich  properly  belongs  to  the  oiderof  the  Apo- 
cenoses,  but  the  consideration  of  which  we  have  defer- 
red to  this  place,  on  account  of  its  connexion  with 
Jaundice.  These  substances  are  partly  composed  of 
inspissated  and  hardened  bile,  and  partly  of  a  crystalline 
animal  matter,  which  concretes  into  rounded  masses, 
formed  in  concentric  layers,  and  possessed  of  specific 
chemical  properties.  In  what  way  they  are  generated, 
or  what  pailicular  states  of  the  liver  and  its  secretions 
are  favourable  to  their  pioduction,  is  not  ascertained, 
nor  are  we  acquainted  with  any  method  by  which  their 
formation  can  be  prevented.  When  they  are  impacted 
in  the  ducts  of  the  liver,  they  cause  very  acute  pain, 
which  is  generally  referred  to  the  pit  of  the  stomach, 
and  is  often  attended  with  severe  vomiting,  and  by  this 
operation  the  obstruction  is  occasionally  removed  ;  the 
same  effect  is  sometimes  produced  by  brisk  purgatives. 
Opium  and  warm  fomentations  relieve  the  pain,  and 
likewise  the  spasmodic  contractions,  which,  as  was  re- 
marked above,  seem  to  exist  in  these  cases,  and  tend  to 
aggr'avate  the  complaint.  There  are  instances  in  which 
the  distention  produced  by  Gallstones  is  so  great  as  to 
produce  inflammation,  when  bleeding  must  obviously  be 
had  recourse  to,  at  the  same  time  that  we  may  iiy  the 
warm  bath  and  emollient  injections. 

Sect.  VI.     Amenorrhaa. 

Ischuria,  or  a  difficulty  in  the  excretion  of  the  urine, 
is  perhaps  in  all  cases  a  symptomatic  affection,  either 
occurring  in  connexion  with  some  other  more  general 
disease,  as  Dropsy,  or  depending  upon  some  obvious 
mechanical  obstruction,  as  in  Lithiasis.  We  shall  there- 
fore pass  on  to  AmeiiorrhceJ,  or  the  deficiency  of  the 
menstrual  discharge.  It  occurs  under  two  forms,  that 
of  retention  and  of  suppression  :  the  first,  where  the 
discharge  does  not  make  its  appearance  at  the  proper 
pei'iod  of  life  ;  the  second,  where,  after  it  has  appeared, 
it  does  not  return  at  the  usual  intervals.  There  is  ano- 
ther affection  which  ought  perhaps  to  be  regarded  as  a 
mere  variety  of  Amenonhcea,  in  which  the  discharge 
takes  place  at  the  proper  times,  but  is  in  small  quantity, 
and  is  attended  with  considerable  pain  :  this  has  receiv- 
ed the  name  of  Dysmenorrhoea.  When  Amenorrhcea, 
in  any  of  its  forms,  has  continued  for  some  time,  it  pro- 
duces various  constitutional  derangements  ;  there  are 
pains  in  different  parts  of  the  body,  especially  in  the 
neighbourhood  of  the  uterus  ;  the  appetite  fails,  the 
bowels  are  torpid,  the  head  is  oppressed.  Anasarca  su- 
pervenes, the  breathing  is  short,  the  pulse  is  weak,  and 
the  whole  body  becomes  languid  and  enfeebled.  In 
some  cases,  particularly  in  those  where  the  discharge 
does  not  take  place  at  the  proper  age,  there  is  a  remark- 
able sallowness  of  the  complexion,  fi-om  which  cir- 
cumstance the  disease  has  obtained  the  name  of  Chlo- 
rosis; it  is  likewise  attended  with  a  singular  tendency 
in  the  patient  to  take  into  the  stomach  various  articles 
of  an  indigestible  nature,  which  would  seem  to  be 
the  mere  effect  of  caprice,  did  we  not  observe  this 
morbid  appetite  to  exist,  where  we  have  no  reason 
to  suspect  this  disposition  from  any  other  cii-cum- 
stance,  and  where  the  stomach  is  evidently  in  an  un- 
natural state.  The  proximate  cause  of  these  com- 
plaints is  evidently,  in  the  first  instance,  the  same,  a 
defect  of  power  in  the  vessels  of  the  uterus,  by  which 


they  are  unable  to  propel  the  blood  into  the  capillaries 
with  due  force  and  in  the  proper  quantity.  In  wha" 
way  this  condition  of  the  capillai-y  vessels  produces  ilic 
general  symptoms  is  perhaps  not  easy  to  explain;  and 
indeed  it  may  be  suspected,  that,  at  least  in  a  great 
number  of  cases,  the  peculiar  state  of  the  uterus  is  ra- 
ther the  effect  than  the  cause  of  the  constitutional  irre- 
gularity. 

But  whatever  may  be  our  determination  upon  this 
point,  it  does  not  alfcct  the  principles  upon  which  we 
proceed  in  our  treatiiieiit  of  Amenorrhosi,  which  is  to 
excite  the  system  generally,  and  the  uterus  in  particular, 
by  the  use  of  those  means  which  may  increase  the  ac- 
tion of  the  ar-tei-ial  system,  and  especially  of  the  uterine 
vessels.  The  state  of  the  bowels  obviously  rcquir-es 
purgatives,  and  those  of  a  stimulating  kind  ;  such  as 
the  resins  and  more  acrid  extracts,  scammony,  aloes, 
colocynth,  &c.  The  degree  of  flatulence  which  is  ge- 
nerally present,  indicates  the  employment  of  what  have 
been  termed  carniinalivea  ;  and  when  there  is  much  pain 
or  irregular  action  of  the  parts,  we  may  prescribe  anti- 
spasmodics, of  which  perhaps  the  most  efficacious  is 
asafceiida,  with  an  occasional  opiate.  Exercise,  and 
especially  horse-exercise,  as  much  as  can  be  borne 
without  exhaustion,  is  a  necessary  part  of  the  regimen  ; 
and  the  diet  should  be  as  nutritive  as  the  patient  can 
bear,  without  inducing  indigestion  or  any  degree  of  fe- 
brile excitement.  We  have  hitherto  taken  no  notice  of 
that  class  of  remedies  that  are  styled  emmenagogues, 
because  we  are  extremely  doubtful  whether  there  be 
any  to  which  this  title  ought  to  be  applied,  except  to 
some  substances,  the  action  of  which  is  so  violent  as  not 
to  be  admissible  into  practice  ;  we  consider  the  savinc 
to  be  of  this  desci  iption.  Perhaps  thei-e  is  notfung  which 
is  better  entitled  to  the  specific  appellation  of  an  em- 
menagogue  than  electricity,  and  tliis  application  may  be 
safely  tried  in  conjunction  with  purgatives,  and  the  other 
treatment  that  has  been  mentioned  above.  The  warru 
hip-bath,  or  even  warm  water  applied  to  the  feet,  fi-ic- 
tions  with  the  flesh-brush,  and  warm  clothing,  are  ge- 
nerally thought  to  be  serviceable.  Besides  these  reme- 
dies, which  appear  to  be  more  particularly  indicated  by 
particular  symptoms,  we  often  find  it  necessary  to  use 
stimulants  and  tonics,  as  the  various  kinds  of  bitters,  and 
the  preparations  of  iron ;  with  respect  to  the  latter  me- 
dicine, it  should  not  be  employed  until  the  bowels  are 
rendered  completely  soluble,  and  in  all  cases  it  may  be 
proper  to  combine  it  with  aloes,  or  with  some  of  the 
purgative  resins  or  extracts. 

CHAP.  VI. 

Paramorjihie.     Local  Structural  Diseasen. 

Having  now,  in  our  five  first  classes,  gone  through 
the  difFeient  diseases  which  proceed  from  primary  af- 
fections of  the  systems  of  the  blood-vessels  and  the 
nerves,  the  mental  faculties,  the  organs  of  nutrition,  and 
those  of  secretion,  we  now  come  to  the  diseases  which 
are  of  local  origin.  These  form  the  two  classes  of  the 
Par<imorphia2  and  the  Ectopiae  ;  the  first  denoting  a 
morbid  change  of  structure,  the  latter  a  mechanal  dis- 
placement of  the  parts  concerned.  The  greatest  num- 
ber of  these  diseases  fall  under  the  pi-ovince  of  surgery  ; 
they  frequently  require  the  assistance  of  some  manual 
operation,  or  of  external  applications  ;  and  although  they 
arc  often  accompanied  by  constitutional  affections,  yet 
F2 
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these  are  obviously  sympallietic,  so  tliat  our  main  atten- 
tion is  lo  be  directed  to  the  topical  derangement. 

We  have  divided  our  class  of  Paranioiphix  into  Phy- 
niata  and  Phtharmata ;  the  first  including  tumours  of 
all  descriptions  ;  the  second  denoting  an  alteration  in 
the  substance  or  sti-ucture  of  the  part,  as  where  a  mem- 
brane is  converted  into  a  bone,  where  a  solt  part  be- 
comes rigid,  or  a  hard  part  becomes  soft  and  (lixible. 
Of  the  different  genera  which  compose  this  order,  pcr- 
liaps  the  only  one  which  can  properly  be  considered 
as  falling  under  the  province  of  the  physician,  is  that 
which  consists  of  the  organic  affeciions  of  the  heart. 
Besides  the  inflammation  of  this  viscus,  which  has  been 
already  treated  of  among  the  Plilegmasiae,  it  is  subject 
to  many  other  organic  derangements;  its  valves,  and 
their  appendages,  which  are  subservient  to  the  mechan- 
ism of  the  circulation,  are  liable  to  become  ossified,  and 
its  large  aiterial  trunks  are  subject  to  the  same  affection. 
Sometimes,  without  assuming  the  bony  texture,  the 
iriembranous  parts  become  rigid  and  inelastic;  some- 
times, on  the  contrary,  the  muscles  that  compose  the 
substance  of  the  heart  appear  to  lose  their  tone  or  con- 
tractile power,  and  are  relaxed,  so  as  to  admit  of  the 
ventricles  becoming  distended  to  an  enormous  size,  and 
besides  these,  there  are  different  kinds  of  mal-confor- 
iTiation  in  the  original  construction  of  the  heart,  which 
interfere  with  the  performance  of  its  appropriate  func- 
tions. The  symptotns  that  are  produced  are  very  va- 
rious, and  often  are  difficult  to  be  accounted  for;  they 
seldom  enable  us  to  predict  in  what  state  the  parts  will 
be  found  after  death,  and  even  when  we  have  ascertained 
ihis  point  by  dissection,  it  is  not  always  easy  to  recon- 
cile the  symptoms  with  the  actual  disease.  A  very  re- 
markable circumstance  respecting  diseases  of  the  heart, 
is  the  dispropoition  between  the  violence  of  the  symp- 
toms produced,  and  the  actual  alteration  in  the  organ  ; 
even  in  inflammation,  which  has  been  so  acute  as  to  in- 
duce suppuration,  and  finally  to  prove  fatal,  that  state 
has  frequently  not  been  previously  indicated  by  pain  in 
the  part,  or  even  by  the  state  of  the  pulse.  We  have 
already  had  occasion  to  remai  k,  that  the  disease  of  An- 
gina Pectoris  is  frequently,  if  not  in  every  instance,  com- 
bined with  a  structural  derangement  of  the  valves,  ori- 
fices, or  great  vascular  trunks  contiguous  to  the  heart ; 
and  we  have  reason  to  believe  that  many  affections, 
■which  are  referred  to  the  lungs  or  the  stomach,  origi- 
nate from  the  same  cause.  It  must  be  obvious  that  the 
cure  of  these  diseases  is,  for  the  most  part,  beyond  the 
reach  of  the  medical  art,  and  that  in  most  of  them  we 
are  not  able  to  do  much  even  in  palliating  tlieir  effects. 
The  only  general  principle  upon  which  we  can  proceed 
is,  to  endeavour  to  moderate  the  force  of  the  circula- 
tion without   weakening  the  vital  powers;  by  avoiding 


violent  exercise  and  sudden  motion,  by  a  strict  plan  of 
temperance,  by  keeping  the  mind  in  a  tranquil  stMe,  and, 
in  short,  by  preserving  as  unifornj  a  degree  of  motion 
as  possible  in  the  parts  concerned  in  the  propulsion  of 
the  blood.  Unless  there  should  be  any  peculiJr  excite- 
ment, bleeding  is  not  indicated,  nor  are  purgatives  advise- 
able  as  a  general  practice,  unless  there  be  an  obstruc- 
tion in  the  bowels,  or  some  feeling  of  indigestion  ;  for 
we  may  remark,  that  in  order  to  prevent  a  plethoric  state 
of  the  system,  it  is  much  more  desirable  to  avoid  reple- 
tion of  the  stomach,  than  to  endeavour  to  obviate  its  ef- 
fects. Blisters  and  issues  applied  to  the  chest  have 
been  found  useful  in  relieving  affections  that  have  cer- 
tainly seemed  lo  proceed  from  an  organic  disease  of  the 
heart,  and  it  will  therefore  be  proper  to  try  their  effect. 
As  it  is  so  difficult  to  substantiate  the  existence  of  these 
complaints,  we  are,  for  the  most  part,  reduced  to  the 
necessity  of  proscribing  for  particular  symptoms;  and  al- 
though in  this  way  «c  can  expect  to  do  little  more  than 
palliate,  it  must  be  admitted  liMi  very  unexpected  cures 
have  occasionally  resulted.  Cases  have  sometimes  oc- 
curred, where  every  ciicumstaiice  seemed  to  indicate  a 
serious  organic  affection,  but  where,  by  the  exhibition 
of  some  medicines  that  improved  the  state  of  the  sto- 
mach, all  the  alarming  symptoms  have  vanished,  and  the 
patient  has  regained  a  state  of  perfect  health. 

With  these  observations  we  shall  conclude  the  sketch 
that  we  proposed  to  offer  of  the  principles  of  medicine. 
In  a  work  expressly  intended  for  general  perusal,  we 
have  abstained  from  entering  into  minute  details,  con- 
vinced, as  we  are,  that  popular  treatises  of  practical  me- 
dicine are  seldoin  useful  and  often  dangerous.  We  have 
endeavoured  to  produce  a  work  which  may  mark  the 
present  state  of  medical  science,  and  vvhicli  may  serve 
as  a  basis  for  those  who  are  desirous  of  entering  more 
minutely  into  the  subject.  We  have  given  a  concise 
view  of  most  of  the  doctrines  which  have  either  jjiodu- 
ced  any  considerable  effect  upon  the  state  of  medical 
practice,  or  which,  from  their  real  merits,  seem  to  bo 
entitled  to  our  attention.  If  on  many  points  we  have  dis- 
sented from  the  opinion  of  our  predecessors,  our  apolo- 
gy must  be  that  they,  in  their  day,  dissented  as  much 
from  those  who  went  before  them  ;  and  if  it  be  objected 
that  we  have  frequently  confessed  the  insufficiency  of 
our  art,  and  have  left  many  formidable  diseases  witliout 
indicating  an  effectual  mode  of  treatment,  we  may  reply, 
that  the  science  of  medicine  would  probably  have  attain- 
ed a  greater  degree  of  perfection,  if  writers  had  more 
strictly  confined  themselves  within  the  limits  of  experi- 
ence and  correct  deduction,  and  had  not  thought  it  in- 
cumbent upon  them  to  point  out  a  remedy  for  every 
disease,     {u) 
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MEDINA  EN  Nr.ni,  a  city  of  Arabia,  in  tlic  dis'-iict 
of  El  Ilccljaz,  or  Uie  land  of  Pilgrimage,  which  compre- 
hends the  .4rabia  Pelrxr.  of  tlie  Ancients,  but  beyond 
the  confines  of  the  Bcled  cl  Haram,  or  holy  land  of  Is- 
lam, a  territory  llial  none,  excepting  Mahometans,  are 
allowed  to  enter.  This  city  stands  on  a  fertile  spot,  in 
a  mountainous  desert.  The  mountains,  wl-.ich  consti- 
tute a  prominent  feature  in  the  whole  land  of  Pilgrim- 
age, aie  highest  in  its  vicinity.  Water  is  scarce  through- 
out the  territory,  being  obtained  from  a  few  inconsidera- 
ble springs  and  deep  wells;  but  here  and  at  Mecca  the 
rain  water  is  preserved  by  the  inhabitants  in  cisterns, 
and  the  neighbouiiny;  gardens  and  plantations  are  sup- 
plied plentifully  wiili  it.  The  tree  yielding  the  real 
balsam  of  Mecca,  which  is  called  belsan,  grows  in  the 
surrounding  desert,  though  it  is  not  obtained  at  Mecca 
itself. 

Medina  is  small,  and  surrounded  by  a  slight  wall, 
which  seems  to  have  been  strengthened  when  the  inha- 
bitants were  menaced  by  an  army  of  sectaries  a  few 
years  ago.  It  is  a  place  of  no  importance,  except  from 
containing  the  sepulchre  of  Mahomet,  the  approach  to 
which  was  always  strictly  interdicted  to  Jews  and  Chris- 
tians;  but  the  inhabitants  enjoy  the  privilege  of  exemp- 
tion from  the  impost  paid  to  the  scheriff  of  Mecca,  the 
natural  lord  of  the  cou?ury,  and  the  tenth  exacted  by 'the 
sectaries  now  alluded  to.  The  Turkish  emperor  claims 
the  sovereignty  of  Medina  and  the  neighbouring  territo- 
ry, and  had  two  officers  in  the  cily  ;  but  the  scheriff  of 
Mecca,  enjoying  an  independent  power,  held  the  real 
supremacy,  and  had  a  vizir  in  Medina. 

The  tomb  of  Mahomet  is  inclosed  by  an  iron  grating 
■within  the  precincts  of  a  mosque  of  indifferent  structure, 
and  is  surrounded  by  a  rich  brocade  in  letters  of  gold,  on 
a  green  ground,  the  colour  of  the  faithful.  Neither  the 
tomb  nor  the  mosque  are  distinguished  by  any  magnifi- 
cence ;  but  an  immense  treasure  had  accumulated  for 
ages,  the  pearls  and  precious  stones  in  which  exceeded 
all  estimation.  Near  to  the  tomb  is  seen  an  opening, 
which  the  Mahometans  aflirm  is  for  the  purpose  of  re- 
ceiving Jesus  Christ,  as  they  believe  he  is  yet  to  return, 
and  die  at  Medina.  Here  also  are  the  tombs  of  the  Ca- 
liph Othman,  and  other  friends  or  descendants  of  the  pro- 
phet ;  and  the  chair  or  pulpit  from  which  he  was  accus- 
tomed to  preach,  is  yet  preserved  with  superstitious  care, 
lobe  used  at  festivals.  A  fable  was  formerly  prevalent, 
that  the  tomb  was  suspended  in  the  air  between  two 
magnets,  or  without  any  visible  support.  Poncet,  a 
French  physician,  who  designed  visiting  Medina  about 
the  year  1700,  and  travelled  much  in  the  East,  declares 
that  he  visited  a  monastery  of  Abyssinia,  for  the  purpose 
of  seeing  a  similar  phenomenon.  There  he  beheld  a 
round  golden  staff,  about  four  feel  long,  suspended  in 
the  air;  and,  to  detect  any  artifice,  he  requested  the  ab- 
bot to  permit  his  examining  more  narrowly  whether  there 
was  not  some  invisible  prop  or  support.  "  For  my  bet- 
ter assurance."  says  he,  "  and  to  take  away  all  doubt,  I 
passed  my  cane  over  it,  and  under  it,  and  on  all  sides, 
and  found  that  this  staff  of  gold  did  truly  hang  of  itself 
in  the  air."  It  is  not  improbable,  therefore,  that  some 
deception  was  practised  in  suspending  this  celebrated  se- 
pulchre, which  those  who  determine  on  accounting  for 
every  thing  conceived  was  accomplished  by  magnets. 
The  tomb  was  enclosed  by  the  iron  grating,  and  was  al- 
so guarded  by  40  eunuchs,  in  consequence,  it  is  common- 
ly believed,  of  an  attempt  to  carry  off  the  bones  of  the 
prophet. 


Medina  and  Mecca  are  two  places  of  pilgrimage,  re- 
sorting to  which  confers  great  distinction  on  the  devout 
Mahometans;  but  it  ajjpears  that  the  latter  is  more  fre- 
quented. Nevertheless,  a  caravan  annually  repairs  to 
Medina  from  Damascus,  the  principal  purpose  of  which 
is  to  carry  a  rich  carpet  from  the  Turkish  einperor  for 
the  tomb  of  the  prophet.  It  travels  under  the  direction 
of  the  pacha  of  that  city,  as  prince  of  the  pilgrims,  is 
guarded  by  troops  and  artillery,  and  accompanied  by  a 
great  number  of  women. 

Of  later  years,  both  the  religious  and  political  state  of 
Medina  underwent  an  important  alteration  ;  nor  can  its 
condition  at  the  present  time  be  precisely  ascertained. 
The  environs  of  the  city  gave  birth  to  a  Mahometan 
sheik,  named  Abdouhvehhab,  about  the  year  1720,  who, 
after  pursuing  his  studies  here,  contemplated  great  in- 
novations on  certain  principles  of  the  iVlusselman  faith. 
But  finding  Medina  itself  unsuitable  to  his  views,  he 
left  it  to  make  a  proselyte  of  Ibn  Saaoud,  prii)ce  of 
the  Arabs,  whose  son  Abdelaaziz  endeavoured,  in  suc- 
ceeding years,  to  subdue  all  the  neighbouring  countries. 
The  Scheriff  of  Mecca,  unable  to  resist  his  forces,  reti- 
red to  Medina  in  1802  ;  but  the  city  proving  untenable, 
he  again  withdrew.  However,  it  withstood  a  body  of 
troops  sent  from  Mecca,  which  had  been  pillaged  pre- 
viously, and  their  commander  Saaoud  was  obliged  to 
retreat  to  Draaija,  the  capital  of  the  seciaiies,  seven- 
teen days  journey  east  of  Medina.  But  Saaoud  having 
renewed  the  attack  after  his  father  had  been  assassina- 
ted in  1803,  rendered  himself  master  of  Medina  in 
1804,  where  his  followers  shut  and  sealed  the  doors  of 
the  temple,  destroyed  ail  the  ornaments  of  the  sepul- 
chre, and  look  possession  of  the  vast  treasures  which 
superstition  bad  accumulated.  In  1805,  the  great  ca- 
ravan from  Damascus  obtained  access  to  the  city  only 
by  means  of  heavy  sacrifices  ;  and  the  reformers  sig- 
nified to  the  pasha,  that  in  future  it  should  come  no 
longer  under  protection  of  the  Turks,  or  accompanied 
by  troops,  trophies,  music,  or  women,  but  that  it  should 
consist  of  pilgrims  exclusively.  The  caravan  having 
attempted  to  travel  thither  next  year,  without  strictly 
conforming  to  these  injunctions,  had  hardly  reached 
the  gates  of  Medina  when  it  was  obliged  to  retire  in 
disorder,  persecuted  and  annoyed  by  the  sectaries.  De- 
votion to  the  person  of  the  prophet  being  prohibited  as 
sinful,  the  reformers  refrain  from  visiting  his  tomb  ;  and 
they  have  destroyed  the  sepulchres,  chapels,  and  temples 
erected  in  honour  of  saints.  In  the  year  1807,  the 
whole  priests,  servants,  and  slaves  belonging  to  the 
mosque  of  Mahomet's  tomb  at  Medina,  were  command- 
ed instantly  to  quit  the  city,  as  also  all  pilgrims  and 
soldiers,  together  with  the  Turkish  judge.  A  com- 
plete revolution,  both  religious  and  political,  was  thus 
accomplished  ;  but  we  have  understood,  that  in  the 
year  1817  or  1818  the  Emperor  of  Turkey,  in  order  to 
regain  his  inlluence  in  Arabia,  sent  a  large  military 
force  against  the  icforniers,  by  which  they  were  de- 
feated, and  their  leader,  being  taken  prisoner,  was  car- 
ried to  Constantinople,  and  there  put  to  death.  Lat. 
24"  North,  Long.  40"  1(/  East.  240  miles  north  of  Mec- 
ca,    (f) 

MEDITERRANEAN  Sea,  is  the  largest  inland  sea 
in  the  world,  forming  the  southern  limit  of  nearly  the 
whole  of  Europe.  It  is  about  2000  miles  long  from 
east  to  west,  and  has  an  average  breadth  of  from  400 
to  500  miles.  From  the  Bosphorus  a  strong  current 
sets  into  the  Mediterranean  ;  at  the  Straits  of  Gibraltar 
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another  current  flows  in  tVom  the  Atlantic  ;  two  weaker 
currents  flowing  oulvvards  along  the  northern  and  south- 
ern shores.  The  tides  in  tlie  Mediterranean  are  very 
small  and  irregular. 

Dr.  Marcet  has  lately  shewn,  that  the  water  of  the  Me- 
diterranean contairis  rather  more  salt  than  the  ocean. 
This  fact  has  been  explained,  upon  the  supposition  that 
the  Mediterianean  is  not  supplied  by  the  rivers  which 
flow  into  it  with  a  quantity  of  fresh  water  sufficient  to 
replace  what  it  loses  by  evaporation  under  a  burning 
sun,  aided  by  a  powerful  radiation  from  the  African 
shores,  and  the  parching  winds  blowing  from  the  ad- 
jacent deserts.  Philosophers  have,  therefore,  attempt- 
ed to  explain  why  this  sea  does  nut  gradually  increase 
in  saltness,  and  indeed  be  ultimately  convened  into  sa- 
turated brine.  This  has  been  ascribed  to  an  under  cur- 
rent of  water,  salter  than  the  ocean,  which  runs  out  at 
the  Straits  of  Gibraltur,  and  unloads  its  waters  of  theii 
excess  of  salt.  This  idea  of  a  submarine  current  is 
countenanced  by  the  fact  communicated  to  Dr.  Marcet 
by  Dr.  Carmichael,  on  the  authority  of  the  British  con- 
sul at  V^alentia,  that  some  years  ago  a  vessel  was  lost  at 
Ceuta,  on  the  African  coast,  and  its  wreck  afterwards 
thrown  up  at  Tarifta,  on  the  European  shore,  fully  two 
miles  west  of  Ceuta. 

A  similar  fact  is  stated  by  Dr.  Hudson.  "In  1713, 
M.  de  L'Aigle,  of  the  Phoenix  of  Marseilles,  giving 
chace  near  Ceuta  Point  to  a  Dutch  ship,  came  up  with 
her  in  the  middle  of  the  Gut,  between  Tariffa  and 
Tangier,  and  then  gave  her  one  broadside,  which  sunk 
her.  A  few  days  af;er  the  sunk  ship,  with  her  cargo 
of  brandy  and  oil,  came  on  shore  near  Tangier,  at  least 
four  leagues  to  the  west  of  the  place  where  she  sunk, 
and  directly  against  the  strength  of  the  current ;  which 
has  persuaded  many  men  that  there  is  a  recurrency  in 
the  deefi  ivater  in  the  middle  of  the  Gut,  thai  sets  out- 
ward to  the  grand  ocean,  which  this  accident  very  much 
demonstrates."  Phil.  Trans.  1724,  vol.  xxxiii.  p.  192. 
See  also  Phil.  Trans  1819,  p.  177  ;  and  Edinburgh  Phi- 
losofihicalJournal,  vol.  i.  p.  236,  and  vol.  ii.  p.  358. 

MED  WAY.     See  Engi..\xd,  and  Kent. 

MEKRAX,  or  Mecran,  is  a  province  of  Persia, 
stretching  from  Cape  Jask  to  the  fro'Uiers  of  Scind, 
along  the  Indian  Ocean,  which  bounds  it  on  the  south. 
On  the  north  it  is  boi'.nded  by  Seistan  and  Aiokaje  ; 
on  the  east  by  Scind;  and  on  the  west  and  north-west 
by  Kerman.  Mekran  is  divided  by  a  range  of  moun- 
tains runriing  from  east  to  west.  The  northern  part 
has  got  the  name  of  Balouchistan.  To  the  east  there 
is  a  small  independent  state  called  Lus.  Balouchistan 
is  again  subdivided  into  the  seven  following  provinces 
or  districts :  Jhalaivan,  the  roost  southern,  and  Sara- 
Tjan,  the  most  northern,  both  of  which  arc  extremely 
mountainous,  and  in  general  barren,  though  some  of 
the  vallies  are  capable  of  high  cultivation,  and  produce, 
in  favourable  seasons,  very  abundant  crops. — Cutch 
Gandava,  which  is  about  150  miles  long,  and  40  or  50 
broad,  is  chiefly  low  country,  having  a  rich  black  loam 
soil,  and  producing  all  sorts  of  grain,  besides  cotton, 
indigo,  and  madder. — Anund  Dejel,  to  the  northward 
of  the  former,  whose  climate  and  soil  are  excellent. — 
Shal  and  Aluslung,  which  are  of  very  inconsiderable  ex- 
tent, but  distingaished  for  the  excellence  and  cheap- 
ness of  their  productions  ;  and  Zuhree,  wliich  is  well 
peopled,  and  has  the  name  of  being  the  most  civilized 
district  of  Balouchistan. 

The  province  or  district  of  Lus  is  of  a  circular  form, 


and  neatly  surrounded  by  mountains,  which  separate  it 
from  western  Mekran,  Balouchistan,  and  Scind.  The 
country  itself  is  flat  and  sandy,  and  remarkably  fertile 
in  every  description  of  grain.  It  has  two  small  rivers, 
IVudd  and  Pooralee,  (the  ancient  Arabius,)  which,  rising 
in  the  mountains  near  Bayla,  falls  into  the  ocean  at  Son- 
meany,  the  principal  sea- port  of  Lus.  In  order  to  ob- 
tani  water,  the  inhabitants  of  this  district,  who  are  chief- 
ly fishers,  are  obliged  to  dig  holes  in  the  sand,  and  hav- 
ing taken  a  supply,  they  tilli  hem  up  immediately,  lest  the 
water  should  become  salt,  which  it  certainly  does  when 
the  holes  are  left  open. 

Punjgoor,  or  Punger,  which  is  remarkable  for  its  dates, 
is  a  small,  fertile,  and  well  peopled  district.  It  lies  at 
the  distance  of  about  ten  days  journey,  in  a  direction  north 
north-east  from  Kej,  the  capital  of  Mekran,  the  whole  of 
the  mountainous  tracts  to  the  westward  forming  the 
southern  boundary  of  the  sandy  desert,  and  on  the  parallel 
of  Punjgoor.  It  has  ootained  tlie  general  name  of 
JVushutee,  or  Meech.  Nooshky  is  a  small  sandy  barren 
district,  occupying  an  area  of  about  36  square  miles,  whose 
inhabitants  subsist  chiefly  by  plunder.  Gurmsyl  is  also 
a  very  small  but  extremely  fertile  district,  and  is  about 
five  days  journey  to  the  north-west  of  Noosky.  It  is  a 
narrow  strip,  in  some  places  frequently  not  exceeding 
half  a  mile  in  breadth,  and  being  flanked  on  both  sides 
with  high  banks,  it  resembles  the  dry  bed  of  a  river.  It 
derives  its  extraordinary  fertility  from  the  annual  over- 
flowing of  the  Tiver  Heermund. 

Some  of  the  districts  in  this  province  are  almost  en- 
tirely mountainous.  The  northern  and  southern  parts  of 
Balouchistan  are  described  as  a  confused  mass  of  tre- 
mendous hills,  extending  in  length  about  350  miles,  but 
varying  considerably  in  breadth  ;  and  the  small  state  of 
Lus  is  bounded  on  three  sides  by  one  stupendous  chain. 
In  Western  Mekran,  the  mountains  run  parallel  with  the 
shore,  at  the  distance  of  eight  or  ten  miles.  At  Chobar, 
however,  and  Cape  Jask,  they  approach  the  coast.  This 
chain  attains  its  greatest  elevation  at  Surku,  the  streams 
on  the  north  side  flowing  towards  the  Persian  Gulf,  and 
those  on  the  south  to  the  Indian  Sea. 

The  rivers  in  Mekran  present  a  singular  appearance 
during  the  summer  months,  being  then  almost  quite  dry. 
The  following  are  the  principal  of  which  we  have  re- 
ceived any  account :  The  Neam  Khor,  or  salt  river, 
which  falls  into  the  sea  atTiz.  The  Cajoo  river,  which 
rises  in  the  hills  at  Suroo,  and  joins  the  ocean  thirty 
miles  west  of  Chobar,  between  Roasim  and  Tank.  The 
Bunpoor  river,  whose  course  is  from  east  to  west.  After 
its  confluence  with  another  stream  which  traverses  the 
fertile  plains  of  Lushar,  it  loses  itself  in  the  sands  about 
forty  miles  to  the  westward  of  the  town  of  Bunfioor. 
When  visited  by  Cajiiain  Grant  in  the  month  of  February, 
it  was  20  yards  wide  and  3  feet  deep. 

The  population  of  Mekran  consists  of  many  difl'erent 
tribes  and  independent  chiefs,  of  which  the  Balouches  are 
the  most  numerous.  A  corrupt  Persian,  mixed  with 
Scindi,  is  the  common  language  of  the  country.  The 
whole  force  of  Mekran  may  amount  to  about  23,000  men. 
Lead  and  iron  are  produced  in  the  mountains  to  the  south 
of  Kelat.  Some  gold  and  silver  have  been  found  at  Nal. 
Cupper,  tin,  antimony,  sulphur,  saltpetre  and  marble  are 
also  found.  See  Kinnier's  Geog.  Mem.  cf  Persia,  p.  203 
—223. 

MELAN'CTHOX,  Philip,  the  celebrated  friend  and 
coadjutor  of  Luther,  was  bom  in  Bretten,  a  town  of  Sax- 
ony, on  February  16,  1490.    His  father,  Geoige  Schwart- 
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zerd,  (v.liicii  was  the  German  famiiy  name)  held  ihe 
oflice  of  toniniibsary  of  artillery,  and  was  ilibiinguibhcd 
by  liis  iiiijcuuily  in  the  invcruiun  of  military  instrnnienta, 
as  well  as  by  the  strictness  ot  his  f/iely  and  coi  recUiLSs 
of  liis  morals.  The  care  of  Mclancthon's  early  studies 
(in  consequence  of  his  father's  public  engagements)  was 
entrusted  to  his  maternul  grandfather,  John  Rtuter,  who 
long  filled  the  oflice  of  mayor  in  Bretten.  He  was  at 
first  sent  to  a  public  school  in  his  native  town  ;  but,  a 
contagious  disease  having  appeared  among  the  scliolars, 
he  was  soon  placed  under  piivate  tuition.  He  was  in- 
structed in  the  Latin  language  by  Joiin  Hungarus,  (who 
al'ierwanls  became  a  proiestant  preacher.)  and  gave 
cai'ly  indications  of  his  great  natural  capacity.  He 
studied  tlie  Greek  language  with  equal  diligence  and 
success  at  Pforzlieim,  under  George  Sinilerus  ;  and 
during  the  course  of  his  studies  in  this  place,  had  frequent 
opportunities  of  receiving  the  friendly  advices  ol  John 
Riuchlin,  or  Capnio,  as  he  is  more  ginerally  called,  who 
was  one  of  the  principal  icslorers  of  learning  in  Ger- 
many, and  who  was  greatly  attracted  by  the  promising 
talents  and  studious  habits  of  young  Melaucthon.  At  the 
ag  of  twelve  he  wrote  several  pieces  in  Latin  verse,  and 
in  ihe  following  year  composed  a  humorous  comedy, 
which  he  dedicated  to  Cipnio,  from  whom  he  received, 
on  that  occasion,  the  name  of  iMelancthon,  which  signifies 
in  Greek  what  Schwattzerd  does  in  German,  tuim;  ly, 
"  black  earth."  Alter  a  residence  of  two  years  at  Plorz- 
heim,  lie  was  sent  to  the  University  of  Heidelberg,  wliere 
lie  soon  became  distinguished  by  his  talents,  application, 
and  amiable  dispositions.  He  wrote  most^f  the  public 
harangues  delivered  at  the  university,  during  his  attend- 
ance tiicre  ;  and  was  entrusted  with  the  education  of  ihe 
two  sons  of  Count  Leonstein.  The  situation  of  Heidel- 
berg appearing  to  be  unfavourable  to  his  feeble  constilu- 
tion  of  body,  and  his  mind  being  chagrined  by  the  refusal 
of  a  higher  liteiary  degree,  on  account  of  his  youth,  he 
left  that  university  alter  a  residence  of  three  years,  and 
removed  to  that  of  Tubingen,  which  was  then  celebrated 
for  its  eminent  professors  in  every  branch  of  literatuie 
and  theology:  There  he  devoted  himself  particularly  to 
mathematics,  juiisprudence,  logic,  medicine,  and  theolo- 
gy, and,  at  the  age  of  seventeen,  was  created  doctor  in 
philosophy,  or  master  of  arts.  He  soon  afterwards  be- 
came a  public  lecturer  in  the  university,  and  excited 
general  admiration  by  his  profound  knowledge  and  ele- 
gant taste  in  the  Latin  classics.  He  was  at  this  period 
the  restorer  of  Terence,  whose  poetical  compositions  had 
hitherto  appeared  in  a  prosaic  form  ;  and  he  speedily  at- 
tracted the  attention  of  the  greatest  scholars  of  the  age. 
He  was  paiticnlarly  eulo;nzed,  when  only  a  youth  of 
eighteen,  by  ihe  learned  Erasmus,  whose  works  abound 
in  the  stiongest  testimonies  both  to  the  eminence  of  Me- 
Lincthcn's  attainmenls,  and  to  the  excellence  of  his  cha- 
racter. 

The  history  of  his  religious  principles  cannot  be  de- 
tailed with  the  same  precision  as  that  of  his  literary  pro- 
gress ;  and  the  piincipal  fact,  illustrative  of  this  poijit,  is 
the  gift  of  a  small  Bible  from  his  friend  Capnio,  upon 
which  be  was  accustomed  to  note  such  explanatory  hints 
as  occurred  to  his  own  mind,  or  as  pleased  him  in  the 
works  of  others,  and  which  he  made  his  constant  com- 
panion, particularly  during  the  sei  vice  of  public  worship. 
After  remaining  six  years  at  Tubingen,  he  removed  to 
the  university  oi  Wiitcmberg,  where  lie  was  appointed 
to  the  Greek  professorship;  and  where  he  attracted  such 
numbers  of  students,  that  he  is  said  to  have  sometimes 


had  an  audience  of  I  500  persons.  Here  he  soon  became 
the  intimate  Iriend  aiid  invaluable  associate  of  Luther,  by 
whom  he  was  consulted  on  all  occasions,  and  to  whose 
great  cause  he  rendered  the  most  essential  service  by  his 
literary  resources  and  temperate  counsels.  He  took  a 
leading  place  in  the  improvement  of  philosophical  studies, 
uniting  the  study  of  the  Aristotelian  method,  wiUi  all  that 
was  valuable  in  the  wutings  of  the  Stoics  aid  Platonists, 
and  thus  forming  a  kind  of  ecleciic  system,  which  was 
named  from  him  the  Philijipic  method,  was  speedily  in- 
troduced into  all  the  Lutheran  schools,  by  abridgements 
from  his  own  pen  on  the  various  branches  of  philosophy. 
Alter  the  celebrated  disputation  at  Leipsic  between 
Luther  and  Eckius,  at  which  Melancthon  was  present 
he  applied  himself  more  intensely  to  the  study  of  the 
scriptures,  and  the  illustration  of  pure  Christian  doc- 
trine. Having  been  assailed  by  Eckius  in  an  abusive 
letter,  on  account  of  the  opinions  which  he  had  express- 
ed of  the  difi'erent  disputants,  he  published  a  reply,  drawn 
up  with  so  much  elegance  of  language,  acuteness  of  ar- 
gument, and  mildness  of  spirit,  that  it  proved  extremely 
favourable  to  the  cause  of  his  friend.  In  1520,  he  mar- 
ried a  young  woman  of  a  reputable  family  in  Wittem- 
berg,  and  of  a  character  in  every  respect  congenial  with 
his  own.  They  soon  became  distinguished  patterns  of 
genuine  piety  and  Christian  beneficence.  His  house 
was  crowded  by  paupers,  who  were  never  sent  away 
empty;  and  his  ijine  was  beset  by  equally  numerous  ap- 
plicants for  his  advice,  his  recommendation,  his  literary 
aid,  or  merely  for  the  pleasure  of  seeing  so  celebrated  a 
person,  to  all  of  whom  free  access  was  granted.  But, 
however  devoted  by  principle  and  feeling  to  literary 
leisure  and  domestic  retirement,  Melancthon  was  fre- 
quently called  by  his  sense  of  duty,  to  encounter  that 
publicity,  and  to  share  in  those  contests,  which  he  would 
otherwise  gladly  have  shunned.  During  the  period  of 
Luther's  seclusion  in  the  castle  of  Wurtenberg,  he  found 
himself  placed  at  the  head  of  the  reformed  cause,  and 
was  fully  aware  of  the  high  responsibility  attached  to 
such  a  situation.  He  discharged,  at  the  same  time, 
many  of  those  clerical  duties  which  belonged  to  the  of- 
fice of  Luther;  and  notwithstanding  all  the  sensibilities 
(we  may  almost  say  the  hypochondriasm)  of  his  nature, 
he  often  appeared  in  the  front  of  the  contest,  which  was 
now  thickening  on  every  side.  In  answer  to  the  con- 
demnation of  the  reformer's  principles,  published  by  the 
divines  of  the  Surbonne  in  1521,  he  wrote  a  small  but 
satirical  p.imphlet,  entitled,  "  Adversus  Furiosum  Piri- 
siensium,  Theologastrorum  decretum  pro  Luthero  Apo- 
logia ;"  and  another  in  the  same  year  against  Placcoti- 
nus,  or  rather  Emser,  in  which  he  details  the  history  of 
the  Lutheran  controversy,  and  refutes  the  calumnies  of 
the  anti-reformation  party.  He  was  busy  also  in  his 
university  labours,  exciting  the  youth  under  his  care 
to  the  diligent  study  of  Christian  truth  in  the  writings 
of  the  apostle  Paul  ;  and  about  the  same  time  he  produ- 
ced his  celebrated  woik,  entitled,  Theological  common 
fitaccs,  which  excited  great  attention,  and  obtained  an 
extensive  circulation,  not  only  in  Germany,  but  also  in 
France  and  Italy.  It  was  published  in  Venice  under 
the  name  of  Pliilijitio  de  Terra  A'era.  (the  Italian  trans- 
lation of  the  word  Melanctiion)  ;  and,  under  this  desig- 
nation, was  cither  approved,  or  at  least  uncensured  ;  but, 
as  soon  as  it  was  known  to  be  the  production  of  Philip 
Melancthon,  it  was  instantly  suppressed  by  order  of  the 
Inquisition.  This  work  was  extolled  by  Luther  as  the  > 
best  book  next  to  the  Holy  Scriptures,  and  recommend- 
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ed  along  with  his  own  translation  of  the  Bible,  as  suffi- 
cient togetlicr  for  llic  formation  of  a  good  divine.  His 
pen  was  much  employed  in  revisin;^  the  translation  of 
the  New  Testament  Ijy  Luther;  and  particularly  in  com- 
paring that  of  the  Old  Testament  with  the  Septuagint 
version.  About  the  middle  of  the  year  1522,  Luther 
having  secretly  got  possession  of  a  manuscript  commen- 
tary by  Melancthon  on  the  Epistle  of  Paul  to  the  Ro- 
mans, printed  it  without  the  author's  knowledge,  and 
sent  him  a  copy,  with  a  very  characteristic  apology  pre- 
fixed, of  which  a  few  sentences  will  not  be  thought  un- 
worthy of  being  transcribed.  '•  Martin  Luther  to  Philip 
Melancthon,  grace  and  peace  in  Ciirist.  '  Be  angiy  and 
sin  not.  Commune  with  your  own  heart  upon  your  bed 
and  be  still.'  I  am  the  person  who  dares  to  publish 
your  annotations,  and  send  you  your  own  work.  If  you 
are  not  pleased  with  it,  it  may  be  all  very  well ;  it  is  suf- 
ficient that  you  please  us.  If  I  have  done  wrong,  yo\i 
are  to  blame:  Why  did  you  not  publish  it  yourself? 
I  threaten  you  farther,  to  steal  and  publish  your  remarks 
upon  Genesis,  the  Gospels  of  Matthew  and  John,  unless 
you  supersede  me  by  bringing  them  forward." 

In  the  course  of  the  dispute  between  Luther  and 
Erasmus,  the  latter  made  several  artful  attempts  to  draw 
Melancthon  from  the  cause  of  the  reformers,  by  the 
prospect  of  promotion  from  the  popish  party.  The  re- 
ply of  Luther's  friend  sufficiently  showed  that  his  mo- 
deration and  mildness  were  very  different  from  timidity 
or  inriinerence  :  "  For  my  part  I  cannot,  with  a  safe 
conscience,  condemn  the  sentiments  of  Luther,  how- 
ever I  may  be  charged  with  folly  or  superstition that 

does  not  weigh  with  me.  But  I  would  oppose  them 
strenuously,  if  the  scriptures  were  on  the  other  side. 
IVIost  certainly  I  shall  never  change  my  sentiments 
from  a  regard  to  human  authority,  or  from  the  dread 
of  disgrace."  In  the  year  1525,  he  repaired  to  Nurem- 
berg, on  the  express  solicitation  of  the  senate,  to  assist 
in  piai'.iiing  the  establishment  of  a  public  seminary  in 
that  place,  and  afterwards  delivered  an  oration  at  the 
optniiig  of  the  academy,  but  declined  the  offer  of  one  of 
its  professorships.  Amidst  all  his  public  and  private  en- 
gagtments,  which  he  mentions  in  his  letters  as  at  once 
oppressive  to  his  nund  and  injurious  to  his  health,  he 
found  means  to  publish  a  variety  of  useful  composi- 
tions ;  among  winch  were  introductions  to  several  of  the 
sacred  books,  a  Latin  version  of  the  Proverbs  of  Solo- 
mon, and  an  Epitome  of  the  Doctrines  believed  and 
taught  in  the  Reformed  Churches. 

He  was  employed  by  the  Elector  of  Saxony  to  draw 
up  in  the  German  language  a  memorial  on  the  side  of 
the  reformers,  to  be  presented  to  the  diet,  which  met  at 
Spires  in  1525;  and  was  regularly  consulted  by  the 
Landyrave  of  Hesse  on  the  means  of  promoting  the  re- 
formation in  his  dominions.  His  pen  was  employed 
also  in  preparing  a  directory  fr.r  the  churches  in  Sax- 
ony, which  was  entitled  Libettaa  Visitatorius,  in  wliich 
the  Papists  pretended  to  discover  a  difference  in  senti- 
ment from  Luther,  because  it  was  expressed  in  a  strain  of 
moderation  ;  while  Agricola,  a  friend  of  the  author,  and 
the  founder  of  the  Aniinomian  heresy,  declaimed  against 
Its  doctrine  on  the  necessity  of  reprnt  ince,  and  involved 
him  in  a  painful  dispute  on  the  subject.  But  he  was 
soon  called  to  take  part  in  the  still  more  serious  con- 
troversy among  Protestant  divines  on  the  subject  of  the 
sacrament;  and,  while  he  adhered  at  first  to  Luther's 
notion  of  consubstantiation,  his  opinion  became  gradu- 
ally more  mclined  to  that  of  Zuinglius.  It  was  a  moie 
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important  task  even  than  this,  to  which  his  whole  facul- 
ties were  recju-red,  when  he  was  called  to  extend  the 
materials  furnished  by  Luther,  and  to  draw  up  the 
Augsburg  Confession  of  Faith  ;  and  though,  in  the 
course  of  the  discussions  on  the  various  articles  at 
the  diet,  in  which  he  bore  the  principal  part  on 
the  side  of  the  reformers,  he  was  inclined  to  yield 
more  than  Luther  approved,  in  regard  to  the  ecclesiasti- 
cal jurisdiction  of  the  bishops,  (of  whose  good  inten- 
tions he  lioped  too  favourably,)  yet,  in  all  doctrinal 
points,  he  maintained  the  character  of  an  enlightened 
and  inflexible  prottstant.  In  these  various  conferences, 
he  displayed  all  the  excellence  of  his  character,  as  well 
as  the  abilities  of  his  mind  ;  and  all  the  efforts  of  the 
Romanists  were  exerted,  without  success,  to  gain  him 
over  to  their  cause.  Amidst  all  his  constitutional  soft- 
ness, the  integrity  of  his  principles,  and  the  intrepidity 
of  his  mind,  were  repeatedly  manifested  ;  and,  when 
Cardinal  Campegius  ultimately  refused  all  toleration  of 
the  Protes  ant  sentiments,  ho  made  this  mild  but  reso- 
lute reply,  '•  Well,  then,  we  commmd  ourselves  and 
our  concerns  to  God.  If  he  be  for  us,  who  can  be 
against  us  ?  We  shall  wait  with  patience  wl-.atever 
may  happen  to  us.  If  it  be  necessary,  we  would  (if 
such  be  the  will  of  God)  rather  fight  and  die,  than  be- 
tray so  many  souls."  In  the  year  1534,  he  was  com- 
missioned to  confer  with  Bucer  at  Cascl  on  the  sacra- 
mentarian  controversy ;  and  would  most  likely  have 
conciliated  matters,  had  Luther  been  disposed  to  mo- 
derate his  violence  ;  but,  as  it  was,  he  succeeded  in 
greatly  abating  the  hostility  of  the  Sa.xon  reformer  to 
the  brethren  of  Switzerland.  In  the  same  year  he  was 
engaged  in  a  similar  conference  with  the  Romanists  at 
Leipsic,  where  he  equally  failed  in  his  object,  through 
the  assiiming  obstinacy  of  the  papists,  while  he  equal- 
ly manifested  the  excellence  of  his  own  spirit.  His 
name  had  now  attained  the  highest  celebrity  throu"-h- 
out  the  nations  of  Europe;  and  he  was  successively  in- 
vited, or  rather  earnestly  entreated,  both  by  Francis  I. 
of  France,  and  by  Henry  VIII.  of  England,  to  visit 
their  respective  courts;  but  was  prevented,  in  both 
cases,  by  the  wishes  of  the  Elector  of  Saxony,  who  was 
afraid  of  giving  offence  to  Charles  V  and  who  proba- 
bly augured  little  good  from  either  of  the  monarchs. 
They  had  doubtless  their  own  political  views  to  graii- 
fy  in  the  proposal  ;  but  it  proves  the  eminence  of  Me- 
lancthon's  name,  when  both  these  powerful  princes 
were  desirous  to  avail  themselves  of  his  influence.  Both 
he  and  Luther  had  consideiable  hopes  of  inducing  the 
king  of  England  to  pursue  his  apparently  favourable 
disposition  towards  the  cause  of  tl.e  ri  format  on  ;  and 
Melancthon  wrote  several  letters,  besides  transmitting 
some  of  his  publications  to  Henry-  from  whom  he  re- 
ceived in  return,  a  present  of  200  crowns,  and  the  high- 
est expressions  of  approbation  of  his  zeal  in  the  cause 
of  the  Christian  relijrion.  In  consequence,  however,  of 
this  communication  with  the  English  court,  he  formed 
an  acquaintance  with  Archbishop  Cranmor,  to  whom  he 
had  recommended  Akx.indti-  Alcss.  a  learned  Scotch- 
man, who  had  been  driven  from  his  native  country  by- 
the  violence  of  the  Popish  party,  and  who  afterwards 
acquired  great  favour  with  King  Henry. 

Upon  the  appointment  of  a  general  council    to  meet 
at  Mantua  in  May   1537.  his  services  were  again  requi- 
red by  the  Protestant  leaders,  to  devise   some  common, 
form   of   doctrine,  which    might    unite    the     reformed 
churches  ;  and  to  select  those  articles  of  faith,  which, 
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from  their  railical  impomance,  were  necessary  to  be  rc- 
laiiied  and  avowtil  ai  all  hazards  in  llic  piopose<l  ac- 
comiiiodaiioii  wiJi  the  Catholics.  In  the  piosccution 
of  ihcsu  objects,  he  drew  up  a  treatise  on  the  suprema- 
cy of  the  pope  and  jurisdiction  ol  the  bishops,  which 
met  with  threat  approbation  from  the  Protestant  depu- 
ties ;  and  which  manifested  at  once  his  iirmncss  in 
wliai  he  conceived  to  be  essential  principles,  and  his 
strons;  desire  of  a  reconciliation.  But  many  wtic  ready 
to  misinterpret  his  inicniion,  and  to  censure  his  love  of 
peace,  while  he  was  resisting  oflers  from  the  popish 
princes,  which  perhaps  few  of  these  calumniators  would 
have  been  able  to  withstand.  In  1539,  in  the  Protest- 
ant conference  at  Franc  fort,  he  was  deputed  to  write 
on  tlie  su!)jcct  of  lawful  defence  ;  and  soon  afterwards 
addressed  a  letter  of  strong  remonstrance  to  the  waver- 
ing and  wayward  King  of  England,  on  his  conduct  in 
the  cause  of  the  reformation. 

To  give  a  full  view  of  the  services  of  this  eminent 
and  indefatigable  labourer  in  the  cause  of  revealed  re- 
ligion and  of  tlie  relornicd  doctrines,  would  require  us 
to  enter  into  all  tlie  leading  events  of  the  age  in  which 
he  lived.  In  a  conference  at  Worms  in  1541  ;  in  aid- 
ing the  plans  of  the  Elector  of  Cologne  for  promoting 
the  reformation  in  the  diocese  in  1543;  in  rendering 
similar  services  to  the  Elector  Palatine  Frederic  in 
1545;  in  preparing  for  the  expected  council  of  Trent  a 
statement  of  the  chief  reasons  of  the  Protestant  dissent 
in  1546;  in  almost  every  thing,  in  short,  that  was  to 
be  written — his  pen  was  successively  and  unremitting- 
ly employed.  After  the  death  of  Luther,  with  whom 
he  consulted  and  corresponded  on  all  occasions,  he 
found  himself  still  more  unceasingly  harassed  by  the 
accumulating  interests  of  the  reformation,  at  the  most 
critical  period  of  its  progress.  Upon  the  publication 
of  the  temporary  rule  of  faith  for  all  parlies,  called  the 
Intekim,  (of  which  the  emperor  enforced  the  obser- 
vance by  force  of  arms,)  Mclancthon  attended  seven 
conferences  at  Leipsic,  and  wrote  all  tlie  pieces  which 
were  then  presented  in  the  discussion  of  this  imperial 
creed.  The  result  of  these  deliberations  was  the  pub- 
lication of  a  treatise  from  his  pen,  and  a  decree  of  the 
Saxon  nobility  and  clergy,  on  the  observance  of  things 
of  an  indifferent  nature.  In  this  work,  and  the  disputes 
which  followed,  called  the  Adiophorislic  controversy, 
Melancthon  has  been  most  unjustly  accused  of  having 
abandoned  the  truth  through  excessive  timidity  and 
servile  compliance;  but  a  few  quotations  from  his  pub- 
lished sentiments  at  the  moment,  will  sufficiently  expose 
(he  unfounded  nature  of  these  aspersions:  "Though 
threatened  with  war  and  destruction,  we  must  still  ad- 
here to  the  word  of  God,  and  not  deny  acknowledged 
truth.  As  to  the  danger  incvirrcd  by  the  defence  of 
ivhat  is  preached  in  our  churches,  and  we  know  to  be 
truth,  we  will  entrust  the  affair  to  God."  "  Let  the 
potentates  and  rulers  consider,  amidst  the  alarms  of 
war  now  prevalent,  what  they  will,  and  what  they 
ought  to  do  in  this  afT.iir,  for  the  peace  of  the  church. 
As  for  myself,  I  am  ready,  by  the  grace  of  God,  to  de- 
part heace,  and  if  need  be  to  suffer." — "  We  have  been 
lately  written  to,  and  admonislied  not  to  preach,  teach, 
or  write  against  this  Interim  ;  but  necessity  compels  us 
to  say  this  much,  with  all  humility  of  mind,  that  we 
will  not  alter  in  what  we  have  hitherto  taught  in  our 
churches  ;  for  no  creature  possesses  power  or  authority 
to  change  the  word  of  God,  and  it  is  at  every  one's  pe- 
ril to  deny  or  forsake  the  known  tru.h.     As,  therefore, 


this  Interim  is  opposed,  in  many  of  its  articles,  to  the 
truth  we  have  advocated,  we  feel  it  necessary  to  pub 
lish,  in  a  Christian  spirit,  an  explicit  answer  :  the  danger 
incurred  by  this  measure,  wc  cheerfully  face,  commit- 
ting all  to  the  eternal  God,  the  father  of  our  Lord  Jesus 
Christ." 

Besides  arranging  the  order  of  the  churches  and 
academies  in  Misnia,  in  1553,  and  assisting  at  a  con- 
ference at  Nureniburg,  in  1554,  for  the  purpose  of 
consolidating  a  union  between  the  houses  of  S  ixony, 
Brandenburg,  and  Hesse,  he  was  engaged  in  discus- 
sing the  subject  of  the  union  of  two  natures  in  the  Sa- 
viour, against  Osiander  and  Stancarus,  and  also  in  vin- 
dicating himself  from  the  clamours  and  calumnies  ex- 
cited against  him  by  Flacius.  In  the  expectation  of 
being  driven  into  banishment  by  the  intemperate  pro- 
ceedings of  his  enemies  among  the  more  violent  of  the 
reformed,  he  had  adopted  the  resolution  of  withdraw- 
ing to  Palestine,  and  devoting  the  remainder  of  his  life 
to  the  retirement  of  a  hermit,  and  the  composition  of 
works  in  defence  of  divine  truth.  "  At  the  head  of  all 
the  principal  literary  and  ecclesiastical  tranaict ions  of  the 
age,"  says  Cox,  "  consulted  by  princes,  dispatched  upon 
every  urgent  occasion  on  dillerent  journies,  summoned 
to  private  conferences  and  public  councils,  necessitated 
to  maintain  a  most  extensive  correspondence,  opposed 
and  even  insulted  by  a  violent  faction,  and  watched  as 
a  heretic  by  the  partisans  of  the  Roman  hierarchy,  he 
represents  liimselt  as  tormented  upon  the  rack  of  in- 
cessant engagement,  and  absolutely  distracted  with  writ- 
ing disputations,  regulations,  prefaces, and  letters."  Ex- 
hausted at  lensjth  by  his  unremitting  exertions,  by  grief 
for  the  loss  of  friends,  and  by  anxiety  for  the  fate  of  pure 
religion,  he  became  desirous  of  a  release  from  his  toil- 
some life;  and,  after  lingering  several  weeks  under  the 
influence  of  an  intermittent  fever,  he  expired  on  the 
19th  of  April,  1560,  in  the  sixty-third  year  of  his  age, 
in  the  full  possession  of  his  mental  faculties,  and  in  the 
most  placid  state  of  pious  hope.  Upon  being  asked  by 
one  of  his  friends,  in  his  last  moments,  if  he  wished 
any  thing  else,  he  replied,  "  aliud  nihil  nisi  coelum," 
"  r-.othing  else  but  heavin  ;"  and  requested  those  who 
were  endeavouring  to  adjust  some  parts  of  his  cloih- 
ini:,  "not  to  disturb  his  delightful  repose."  The  pu!  - 
lie  were  allowed  to  gratify  their  anxiety  to  see  his  body 
before  its  interment  ;  and  their  attacliinent  to  his  cha- 
racter was  singularly  manifested,  by  their  picking  up 
every  pen,  or  piece  of  paper  upon  which  he  had  writ- 
ten, or  any  thing  that  he  had  used,  however  insignifi- 
cant in  itself.  His  remains  were  placed  in  a  leaden 
coffin,  and  deposited  close  by  the  body  of  Luther. 
We  could  dwell  «ith  much  complacency,  and  at  great 
length,  on  the  delineation  of  a  character,  which  pre- 
sents so  rare  a  combination  of  intellectual  and  moral 
endowments  ;  and  which,  even  when  it  is  exhibited  to 
the  world,  is  so  seldom  estimated  as  it  merits,  amidst 
the  violence  of  human  contentions.  But  it  is  our  pro- 
per province  to  select  and  abridge  tlie  materials  of  bio- 
graphy, rather  than  to  expand  its  lessons  of  instruc- 
tion ;  and  we  must  content  ourselves  with  a  very  rapid 
sketch  of  what  would  well  deserve  to  be  placed,  in 
all  its  most  attractive  lights,  before  the  exasperated 
spirits,  who  crowd  the  departments  of  modern  contro- 
versy. 

Philip  Mclancthon  has  been  invariably  numbered 
among  the  most  illustrious  instruments  of  the  refor- 
mation ;  and  was  by  far   the  most  powerful  coadjutor. 
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as  well  as  liie  warmest  personal  friend  of  the  Saxon 
reformer.  He  was  peculiarly  qujlified  to  supply  the 
deficiencies,  and  to  correct  the  errois,  of  his  inuxpid 
associate  ;  and  h  would  be  a  difiicull  tabk  lo  dei.iue 
whether  the  cause  of  true  religion  was  more  indebted 
to  the  zealous  spirit  of  ti.e  one,  or  to  the  persuasive  vir- 
tues ot  the  other.  Nothing,  at  least,  can  be  more  pleas- 
ing, ihan  to  contemplate  the  hii^h  opinion  which  they 
entertained  of  each  other,  and  the  uniform  sleadinebS 
of  their  mutual  friciidship  amidst  all  the  attempts  of 
their  enemies  to  create  a  disunion  ■'  Tliough  not  per- 
lectly  agreed,  tUcy  were  peiftclly  uniti-d,"  says  Cox,  and 
never  could  be  induced  to  regard  each  other  as  rivals. 
"  Pomeranus  is  a  grammarian,"  said  Melanctlion,  '•  I 
am  a  logician,  and  Justus  Jonas  is  an  oraior  ;  but  Luther 
is  good  Sit  every  thing,  the  wondei-  of  mankind  ;  for 
whatever  he  says  or  writes,  it  penetrates  the  heart,  and 
makes  a  lasting  impression."  "  1  am  born  to  be  a 
rough  controversialist,"  said  Luther, "  I  clear  the  ground, 
pull  up  weeds,  fill  up  ditches,  and  smooth  the  roads. 
But  to  build,  to  plant,  to  sow,  to  water,  to  adorn  the 
country,  belongs  to  Melancthon." 

Melancthon's  early  talents,  extensive  learning,  and 
classical  acquirements,  have  been  already  noticed  ;  but 
his  intellectual  acuteness  in  discriminating  between 
truth  and  sophistry,  was  not  less  distinguisl\ed  than  the 
elegant  perspicuity  with  which  he  conveyed  his  senti- 
ments, fie  possessed  an  extraordinary  memory,  which 
was  greatly  aided  by  the  regularity  of  his  habas,  and 
the  equanimity  of  his  mind;  and  was  not  less  remark- 
able for  the  facility  witii  which  he  could  recollect  his 
Well  arranged  stores  of  information.  He  spar^-d  no 
time  or  application  in  the  investigation  of  every  im- 
portant topic  ;  and,  in  all  his  researches  or  discussions, 
was  actuated  by  the  most  undeviatins;  love  of  tiuth. 
His  own  intentions  were  as  uptight  as  his  conceptions 
were  clear  ;  and  there  was  a  kind  of  trans/iarency  (as 
has  been  well  expressed)  in  the  whole  stream  both  of 
his  arguments  and  his  motives.  "  I  will  give  you  an 
answer  to-morrow,"  he  said  on  one  occasion  to  Eckius, 
who  had  made  use  of  some  puzzling  sophism  in  their 
disputation.  "There  is  no  merit  or  honour  in  that," 
said  his  antagonist,  "  if  you  cannot  answer  me  imme- 
diately "  "  Mi  doctor,"  replied  Melancthon,  with  the 
greatest  composure,  "  non  qusromeam  gloriani  hoc  in 
negotio,  sed  veritatem  :  eras,  volcntc  Deo,  me  audies." 
It  was  his  avowed  principle  to  speak  what  he  thought 
firmly,  but  modestly  ;  and  to  concede  what  he  deemed 
might  be  conceded  with  unambiguous  ingenuousness. 
This  was  not  a  spiiit  likely  to  please  any  party  in  an 
age  of  violent  contention  ;  and  he  was  incessantly  as- 
sailed and  tormented,  through  the  whole  of  his  life,  by 
the  bigotry  both  of  friends  and  enemies.  Yet  his  dis- 
passionate temper,  unbiassed  candour,  and  love  of 
peace,  were  by  no  means  (as  has  been  often  advanced) 
the  consequence  of  scepticism  in  principle,  insensibili- 
ty of  feeling,  or  timidity  of  spirit.  The  most  fiery  zea- 
lot in  the  cause  of  the  Reformation  never  pursued  its  in- 
terests with  greater  perseverance  than  he  did  ;  nor  did 
he  even  temporize  in  those  points,  which  his  penetrat- 
ing mind  saw  to  be  essential  ;  and  he  would  have  died 
(as  he  often  avowed)  for  what  he  maintained.  He  pos- 
sessed also  all  that  acute  and  excitable  feelina,  wliich 
generally  accompanies  true  genius  ;  and  his  anxiety  for 
the  success  of  the  great  cause  which  he  had  embraced 
with  all  the  ardour  of  enlightened  piety,  arose  often  to 
the  degree  of  absolute  hypochondriasm. 


His  acquisitions  of  knowledge  were  made  with  little 
exertion  ;  and  his  unclouded  sei  enity  of  mind  kept  his 
f:icuitie3  alwajs  fit  lor  service.  His  bodily  Iramc  was 
slender,  and  his  constitution  never  robust;  but  his  ha- 
bits Were  regular,  and  his  mode  of  living  strictly  tein- 
perulc.  He  retired  to  rest  at  an  early  l.our,  and  usual- 
ly rose  a  little  after  midnight.  He  estimated  time  as 
the  most  precious  of  all  possessions  ;  and,  when  he 
made  any  appointment,  exjjected  it  to  be  kept  literal- 
ly to  a  minute.  His  services  to  general  literature 
were  of  the  highest  order,  and  he  had  great  influciice 
in  reviving  the  study  of  the  ancient  wi iters.  He  led 
the  way  in  classical  compjsuion  among  !;is  country- 
men ;  and,  though  his  aiteinpis  at  versification  were 
far  from  being  successful,  he  wrote  Latin  in  prose  with 
an  ease  and  purity  rarely  equalled.  Amidst  a.l  the 
avocaiioiis  in  which  lie  was  involved,  he  employed  the 
greater  part  of  every  year  in  giving  lectures  to  1 50  i  pu- 
pils ;  and,  even  among  the  increased  infi;  niities  of  his 
last  days,  he  persevered  in  the  labours  of  his  class 
with  an  assiduity  almost  approaching  to  obstinacy. 

But  neither  his  attachment  to  literature,  nor  iiis  multi- 
farious engagements  in  pulilic  affairs,  could  seduce  hiin 
from  the  participation  of  domestic  feelings  and  duties. 
His  attention  to  his  own  family  was  never  reUxed 
ainidst  his  greatest  perplexities,  and  he  was  occasionally 
found  by  his  visitors  holding  a  book  in  one  hand,  and 
rocking  his  child's  cradle  witli  the  other.  He  was  fond 
of  the  society  of  children  in  general,  to  whom  he  could 
render  himself  at  once  a  captivating  and  instructive 
companion,  joining  cheerfully  in  their  sports,  and  exer- 
cising his  ingenuity  in  devising  amusements  suited  lo 
their  years.  He  was  much  inclined  at  all  times  to  a 
jocular  strain  of  conversation  ;  and  was  so  extremely 
frank  in  his  communications,  from  the  entire  purity  of 
his  motives,  as  frequently  to  expose  himself  to  the  arti- 
fices of  designing  men.  He  was  a  pattern  of  sympathy 
towards  his  friends  ;  and  was  distinguished  at  all  times 
by  the  most  disinterested  generosity  of  disposition, 
which  he  often  carried  to  a  faulty  extreme.  Tlie  vari- 
ous presents  of  gold  and  silver  coins,  or  other  curiosi- 
ties which  he  frequently  received,  he  would  often  give 
awav  to  the  first  person  who  might  be  induced  to  ask 
for  them  ;  and  it  is  said,  that,  on  one  occasion,  having 
offered  a  stranger  any  particular  article  in  a  large  col- 
lection which  he  was  showing  to  him,  and  the  visitant 
having,  with  consummate  cupidity,  expressed  a  wish 
for  them  all,  he  actually  granted  the  unreasonable  re- 
quest, while  he  could  not  conceal  his  displeasure  at 
such  an  instance  of  avaricious  effrontery.  He  was  equal- 
ly profuse  in  his  daily  charities;  and  so  completely  dis- 
interested, as  to  decline  repeatedly  proposed  ad;'itior.s 
to  his  salary  in  the  university,  as  well  as  to  refuse  tlie 
most  lucrative  offers  of  piomotion,  and  proffered  pre- 
sents from  his  princely  friends.  He  was  remarkably 
humble  in  his  whole  deportment;  and  was  often  known 
to  perform  various  menial  offices  for  himself.  He  was 
invarial)ly  animated  by  a  gentle  and  peaceful  spirit, 
averse  from  disputation,  almo^t  never  known  to  be  ir- 
ritated in  the  course  of  debate,  and  still  less  to  have  har- 
boured resentment  in  consequence  of  any  heat  that 
might  have  been  excited,  or  hasty  expression  thrown 
out.  Nor  was  he.  by  any  means,  a  tame  and  feminine 
character;  but,  while  "he  was  apt  to  sink  into  a  kind 
of  yicldini;  softness  under  the  influence  of  mild  and  g.  - 
nerous  treatment,  (lo  use  the  words  of  Mosheim,)if  his 
adversaries  so  far  forgot  themselves,  as  to  make  use  of 
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imperious  language  and  menacing  terms,  Ihen  a  spirit 
of  intrepidity,  wisdom,  and  independence,  animated  all 
his  words  and  actions,  and  he  looked  down  with  con- 
tempt on  the  threats  of  power,  the  frowns  of  fortune, 
and  tlie  fear  of  death."  But  his  passions  were  all  con- 
trolled by  the  dictates  of  reason,  and  especially  by  tlie 
power  of  fervent  yel  unobtrusive  piety,  which  was  tlie 
brightest  ornament  of  his  exalted  character,  and  the 
leading  motive  of  his  valuable  exertions.  The  most  am- 
ple and  most  correct  edition  of  his  works,  is  that  which 
was  published  by  his  son-in-law,  Caspar  Peuccr,  at 
Wittemberg,  in  1601,  in  four  volumes  folio.  See  Mo- 
sheim's  Jiccta.  Nist.  vol.  iv.  ;  JNIelchior  Adam  Vila 
Germ.  T/u'Cilcgorum  ;  Seckendorf  Hist.  Lxtt fieranismi  ; 
Baylc's  Critical  Dictionary  ;  Camerarii  f'ita  Mclanctho- 
nis  ;  Cos's  Life  of  Mclancthon  ;  Milner's  Church  His- 
torii,  vol.  iv.  and  v.  (7.) 
^!ELCOMBE-RE(;iS.  See  Weymouth. 
MELKSHAM,  a  village  of  England,  in  the  county  of 
Wills,  consists  chiefly  of  one  long  street,  of  which  the 
houses  are  built  of  a  soft  free-stone  It  contains  a  parish 
church,  and  three  meeting-houses  for  Quakers,  Inde- 
pendents, and  Baptists.  It  carries  on  the  manufactures 
of  broad  cloths.  Number  of  houses  785.  Population 
4030. 

MELLITIC  Acid.     See  Chemistry. 
MELODY,  in   Music,    such  a  pleasing  succession   of 
musical  sounds,  as  was  by  the  earliest  writers  on  music 
called  HARMONy,  (sec  that  article.)   a  term  which  now 
is  exclusively  applied   to  denote  the  pleasing  effects  of 
a  proper  selection  of  sounds  heard  together  at  the  same 
time.  In  correct  ptrfo:  mances  by  a  choir  of  good  voices, 
or  by  a  band  of  Pi.kfect  Instruments,  making  Perfect 
H.tRMONY,  (see  these  articles,)  such  as  violins,  violon- 
cellos. Sec.  or  a   Listonian   or  Euharmonic  Organ,  are 
capaole  of  producing,  when  skilfully  played,  a  consider- 
able number  of  the  leaps  or  steps  of  the  melody  in  such 
performances  are  necessarily  tempered,  or  made  a  small 
quantity     larger  or  smaller,    than    that    exact  quantity 
which  each  of  such  steps  or  intervals  must  have  when 
introduced    in     harmony  ;     that    is,  when  the   limiting 
sounds  of  such  intervals  are  heard  together  at  the  same 
instant.     A  nice  and  well  practised  ear  for  music,  will 
doubtless  perceive    the    tcm/ieratnent  of  the  melody    of 
which  we   are   speaking,  and  can  hardly   fail,  on  first 
hearing  and  considering   them,  during  an  euharmonic 
performance,  to  consider  them  as  defects,  and  wish  for 
their  being    avoided.     Every  attempt,  however,  to  do 
so,  by  removing  the  temperaments  from  the  melody  to 
the  harmony,  is  accompanied    by  so  much  interruption 
and  debasement  from  the  beats,  by  which  such  temper- 
ed harmonics  are  accompanied,  as  to  produce  convic- 
tion that  the  harmony  ought,  in  all  instances,  to  be  kept 
perfect  ;  and  the   temperaments,  by  which  unavoidably 
all  music  in  parts  is  attended,  must  be  thiown  entirely 
into  the  leaps  of  the  melody,  where  no  beats  or  beatings 
will  be  found  to  accompany  their  use.     See  this  subject 
further  discussed   in  the  Phil'jso/:/iical  Magazine,    vol. 
xxvii.  p.  314.     (f) 

MELOS.     See  M11.0. 

MELROSE,  a  town  and  parish  in  the  county  of  Rox- 
burgh, extending  in  length  from  nortli  to  south  about  se- 
ven miles  and  in  breaflth  from  live  to  seven  miles.  1  he 
population  is  about  2446. 

The  soil  of  this  parish  is  various.  Towards  the  soutii, 
it  is  for  the  most  part  a  strong  clay,  excellently  ad.Tpt- 
ed  for  wheat.     The   banks  of  the  Tweed,  which  winds 


llirough  the  parish,  consist  of  a  fine  light  dry  soil,  fit 
for  all  kinds  of  grain.  On  the  north  side  of  the  river, 
the  soil  IS  of  throe  kinds:  1st,  A  light  earth,  mixed 
with  sand,  upon  a  gravelly  bottom  ;  2d,  A  strong  clay 
upon  a  till,  lull  of  springs,  and  very  wet;  and  3d, 
INIoss.  The  northern  pait  of  the  parish  is  hilly,  and 
makes  excellent  sheep  pasture,  inteispcrsed  with  a  few 
small  fields  under  cultivation.  The  valued  rent  of  the 
parisli  is  iy,985/.  44-.  6rf.  Scots. 

The  town  of  Melrose,  wliich  gives  its  name  to  this 
parish,  was  formerly  a  burgh  of  regality.  It  is  plea- 
santly situated  at  the  bottom  of  the  Eildon  hills,  on  the 
north  side,  and  on  the  edge  of  a  fertile  valley,  upwards 
of  a  mile  in  length,  intersected  by  the  Tweed,  which 
runs  through  it  in  a  serpentine  direction,  and  surround- 
ed by  hills  of  a  considerable  height.  In  this  valley, 
besides  Melrose,  are  the  villages  of  Danieltoun,  Dar- 
nick.  Bridge-end,  Gattonside,  Newstead,  Eildon,  New- 
town, and  Blainslie. 

Melrose  was  long  celebrated  for  its  manufacture  of 
linens  ;  but  for  several  years  past  this  trade  has  been 
very  much  upon  the  decline.  The  business  of  bleach- 
ing linens  is  carried  on  to  a  considerable  extent;  and 
the  woollen  manufacture  has,  of  late,  been  cultivated 
with  success. 

A  little  to  the  south  of  Melrose,  are  the  three  Eildon 
hills.     The  base  of  them  may  be  in  compass  six  or  se- 
ven   miles  ;    the   heighth  of  two  of  them  to  the   north 
about  a  mile  and  a  half.     On  the  top   ot  the  north-east 
hill  are  plain  vestiges  of  a  Roman  camp,  well  fortified 
with  two  fosses   and  mounds  of  earth  more  than  a  mile 
and  a  half  in  circuit,  with  a  large  plain  near  the  top  of 
the  hill,   on   which  may  be  seen  the  fireetorium,  or  the 
generaTs  quarter,  surrounded  with   many   huts.     The 
situation  seems  to  have   been  skilfully  selected,  and  it 
has  all  the  properties  of  a  well  chosen  camp,  according 
to  the  rules   of  Vegetius.     There  is  a  large    prospect 
from  it  of  all  the  country  ;   it  has  many  springs  of  good 
water  near  it;  the  sides  of  the  hill    have  been  covered 
with  wood  ;  and  the  camp  is  so  extensive,  that  neither 
man,  beast,  nor  baggage,  could  be  straitened  for  room. 
On  the  north  side  of  the  middle  hill,  there  seems  to 
have  been  a  second  camp,  from  which  there  is  a  large 
ditch   for  two  miles  to  the  west,   reaching    to  another 
camp  on  the  top  of  Caldshielhill.     This  camp  has  been 
strongly  fortified  with  a  double  trench,  and  the  circum- 
vallation   of  it  continued  for  a    considerable  way  ;  and, 
along  with  the  camp  called  Castlestead,  it  forms  almost 
a  triangle    with  the   large  camp  in  Eildon    hills.     The 
vestiges  of  two  other  large  camps  are  also  found  in  this 
neighbourhood;  the  one  on  the  head  of  the  hill,  on  the 
side  of  which  the  village  of  Gattonside  is  founded,  north 
of  the  Tweed,  wiiich  is  surrounded  by  a  wall  of  stone 
about  half  a  mile   in   compass  ;  the  other  about    half  a 
mile  to  the  east,  on  the  top  of  the  hill  opposite  to  New- 
stead,  which  seems  to  h.ave   been  about  three   quarters 
of  a  mile   in  circumference,  and  is  called   the    Chester 
Know,  or  Kn'jll.     The   eastern  Roman  military  road   is 
visible    in    many  quarters    of    this    country,  raised  in 
some  places    considerably   above  tlie    adjoining  fields, 
and  of  a  considerable  breadth,  with  military  stations  on 
some  parts  of  ii. 

But  the  most  remarkable  monument  of  antiquity  to 
he  found  in  this  quarter,  is  the  abbey  of  Melrose.  Va- 
rious religious  foundations,  of  different  dates,  appear  to 
have  existed  at  this  place.  The  ancient  monastery  of 
Old  Melrose,   situated  on  a  little  peninsula  formed  by 
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the  windings  of  the  Tweed,  was  probably  founded  about 
the  end  of  the  sixth  ceniury  Tiie  venerable  Bede,  wlio 
was  born  in  6'Z,  gives  an  account  of  its  siluaiion  on  the 
bank  of  the  Tweed,  and  also  of  its  abbots  It  was  a 
famous  nursery  for  learned  and  religious  men,  and  pro- 
bably continued  until  the  other  one,  at  the  present 
Melrose,  was  lounded  by  King  David.  The  convent  of 
Old  Melrose  was  enclosed  with  a  stone  wall,  reaching 
from  the  south  corner  to  the  west  corner  of  the  Tweed, 
where  the  r.eck  of  land  is  narrow;  and  the  foundation 
of  the  wall  is  still  to  be  seen. 

About  a  mile  to  the  west  of  this,  on  the  Tweed,  stands 
the  village  of  Newstead,  a  place  remarkable  for  another 
abbey  on  the  east  side  of  it,  called  Red  Abbey-stead; 
and  about  half  a  mile  from  Newstead,  on  the  south  side 
of  the  river,  stands  the  present  abbey  of  Melrose.  This 
monastery,  from  the  ruins  which  yet  exist,  appears  to 
have  been  truly  magnificent  and  spacious.  It  siill  con- 
tinues to  be  the  admiration  of  sirangers  ;  and  from  the 
height  and  embellishment  of  its  columns,  the  symme- 
try of  its  parts,  the  beauty  of  the  stone  of  which  it  is 
built,  and  the  delicacy  of  its  sculpture,  it  may  be  re- 
garded as  one  of  the  finest  specimens  of  Gothic  archi- 
tecture which  exist  in  this  country.  It  was  founded 
by  king  David  in  1  136,  dedicated  to  the  Virgin  Mary, 
and  endowed  with  large  revenues  and  many  immuni- 
ties, as  appears  by  the  charters  granted  to  the  abbot 
and  convent  by  our  kings.  The  monks  were  Cister- 
tian,  and  the  monastery  of  Melrose  was  a  mother 
church  or  nursery  for  all  that  order,  in  many  various 
and  remote  regions  of  Scotland. 

The  church  is  built  in  the  form  of  St.  John's  cross. 
The  chancel,  which  is  a  very  stately  fabric,  is  still 
standing;  its  roof  is  very  curious,  and  has  much  of  the 
scripture  history  sculptured  upon  it.  Much  of  the 
western  part  of  this  building  is  so  entirely  demolished, 
that  it  cannot  be  precisely  ascertained  how  far  it  reach- 
ed in  that  direction.  What  still  exists  is  of  the  follow- 
ing dimensions.  Its  length  is  258  feet,  breadth  137|, 
circumference  about  943  ;  height  of  the  cast  window 
24,  breadth  16;  height  of  the  south  window  34i, 
breadth  154  ;  height  of  the  steeple  75,  the  spire  gone. 
The  east  window,  at  which  was  the  great  altar,  is  a 
beautiful  structure,  consistin;.;  of  four  pillars  or  bars, 
with  a  great  deal  of  curious  work  between  them  ;  and 
on  each  side  a  great  number  of  niches  for  statues;  on 
the  top,  an  old  man  with  a  globe  in  his  left  hand,  rest- 
ing on  his  knee,  and  a  younp  man  on  his  right,  both 
in  a  silting  posture,  with  an  open  crown  over  their 
heads  (See  Plate  CLXX.  of  Civil  Architecture.) 
On  the  north  and  south  of  this  windoiv  are  two  others 
of  smaller  dimensions.  The  niches  are  curiously  carv- 
ed, both  the  pedestals  and  canopies,  on  which  seve- 
ral figures  of  men  and  animals  are  curiously  cut.  On 
the  south-east  of  this  church  are  a  great  many  mu- 
sicians, admirably  cut,  with  much  pleasantness  and  gaie- 
ty in  their  countenances,  accompanied  with  their  vari- 
ous instruments;  also  nuns  with  their  veils,  some  of 
them  richly  dressed.  The  south  window  is  very  much 
admired  for  its  height  and  curious  workmanship.  There 
are  niches  on  each  side  and  above  it,  where  have  been 
statues  of  our  Saviour  and  the  apostles.  Besides,  there 
are  many  other  figures  on  the  east,  or  on  the  west  side 
of  this  window  :  monks  curiously  rut,  with  their  beards, 
cowls,  and  !)cads  ;  a  cripple  on  the  back  of  a  blind 
man  ;  several  anim.ils  cut  very  nicely,  as  boars,  grey- 
hounds, lions,  monkeys,  and  others.     There  are  about 


sixty-eight  niches  in  tlve  whole,  standing  ;  the  statues 
were  only  demolished  about  the  year    1649. 

With  regard  to  the  inside  of  tcie  church,  on  the  north 
side  of  the  cross,  there  are  beautiful  pillars,  the  sculp- 
ture as  fresh  as  if  it  had  been  newly  cut.  On  the 
west  side  is  a  statue  of  St.  Peter  ;  and  to  the  south  of 
it  one  of  St.  Paul.  In  the  middle  of  the  cross  stood 
the  steeple,  a  piece  of  noble  architecture  ;  a  quarter 
of  it  )et  standing,  but  the  spire  gone.  The  roof  of  the 
south  side  of  the  cross  is  still  standing,  where  there  is 
a  beautiful  stair-case,  mucii  admired,  the  roof  of  it  wind- 
ing like  a  snail-cap.  There  was  within  the  church  a 
vast  number  of  fonts,  curiously  carved,  and  altars  dedi- 
cated to  various  saints.  In  the  portion  of  the  church 
where  worship  is  at  present  performed,  there  are  two 
rows  of  pillars  of  excellent  workmanship,  especially 
that  to  the  south-east,  which,  for  fineness,  looks  like 
Flanders  lace. 

With  regard,  lastly,  to  what  was  in  part  or  altogether 
separated  from  the  body  of  the  church,  there  was  a 
cloister  on  the  north  side,  a  part  of  the  walls  of  which 
are  still  remaining  ;  and  where  may  be  observed  plea- 
sant walks  and  seats,  with  a  great  many  fine  flowers  of 
various  kinds,  nicely  cut.  The  door  at  the  north  entry  of 
the  church  is  curiously  embossed;  and  the  foliage  here, 
and  in  several  places  of  the  church,  very  beautiful. 
There  were  also  here  a  great  many  fine  buildings  within 
the  convent,  for  the  use  of  the  abbot  and  monks,  with 
gardens  and  other  conveniences  ;  all  inclosed  within  an 
high  wall,  about  a  mile  in  circuit.  Besides  the  high 
church,  there  has  been  a  large  fine  chapel  where  the 
manse  now  stands;  and  another  house  adjoining  to  it, 
where  the  foundation  of  the  pillars  is  still  to  be  seen. 
On  the  north  side  of  this  house,  there  has  been  a  curi- 
ous oratory,  or  private  chapel,  the  foundation  of  which 
has  been  lately  discovered,  and  a  large  cistern  of  one 
stone,  with  a  leaden  pipe,  conveying  the  water  to  it. 
See  The  Statist.  .Accotait  cf  Scotland,  vol.  ix.  ;  Forsyth's 
Beauties  of  Scotland,  vol.  ii. ;  and  the  Descrifnion  of  the 
Parish  of  Melrose,  by  the  Rev.  Mr.  Milne,  1743.     (r) 

MELTON  MOUBRAY,  a  market  town  of  England, 
in  Leicestershire,  is  situated  in  a  vale  on  the  banks  of 
the  river  Eye,  over  which  there  are  two  good  bridges. 
The  Oakham  canal,  which  is  also  crossed  by  a  good 
bridge,  runs  behind  the  principal  street.  The  town  con- 
sists of  four  streets,  in  the  form  cf  a  cross,  and  has  many 
well-built  houses.  The  church,  which  is  \cry  large, 
consists  of  a  nave,  aisles,  transept,  and  chancel,  with  a 
high  and  elegant  tower  in  the  centre.  There  is  here 
a  free- school  for  girls,  and  three  annual  fairs.  The 
population  of  the  parish  in  1811  was  411  inhabited 
houses,  and  2141  inhabitants. 

MELVILLE,  Andrew,  a  learned  Scotsman,  and 
one  ot  the  most  distinguished  successors  of  Johr  Knox 
in  the  Prysbyterian  church,  was  the  youngest  of  nine 
sons  of  Richard  Melville  of  Baldovy.  in  Forfarshire,  and 
was  born  on  the  1st  of  August,  1545.  In  his  second 
year,  he  lost  his  father  at  the  battle  of  Pinkie,  and  was 
brought  up  in  the  family  of  his  eldest  brother  Richard, 
where  he  was  treated  with  great  tenderness  and  iifTec- 
tion.  While  a  child,  he  was  distinguished  as  much  for 
the  quickness  of  his  capacity,  as  for  the  delicacy  of  his 
constitution  ;  and  his  brother  resolved  to  give  liim  as 
complete  an  education  as  the  age  could  afford.  He  was 
instructed  in  grammar  by  Thomas  Anderson,  then 
schoolmaster,  and  afterwards  minister,  nt  Montrose,  who 
also  initiated    him   into  the  principles  of  the  reforms- 
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lion  ;  and  aficr  having  completed  ihe  usual  routine  of 
eleineiitary  education  at  the  Latin  school,  he  studied 
the  Greek  and  French  languages  under  Picrie  de  Mar- 
siUiers,  a  Frenchman,  who  was  then  engaged  in  leach- 
ing at  Montrose.  In  1559,  he  became  a  student  in 
Si.  Mary's  College,  St.  Andrews;  and  after  comple- 
ling  his  academical  course  there,  he  sailed  to  France  in 
his  nineteenth  year,  and  engaged  ardently  in  the  study 
of  lelteis  and  philosophy  in  the  university  of  Paris. 
I"or  the  purpose  of  studying  the  civil  law,  he  repaired 
to  Poitiers  in  his  twenty-first  year;  and,  on  his  arrival, 
he  was  made  a  regent  in  the  college  of  St.  Marceon. 
Here  he  continuecl  three  years,  prosecuting  with  great 
success  the  study  of  jui  imprudence,  and  at  the  same  time 
distinguishing  himself  as  a  teaciier  of  rhetoric.  His 
next  object  was  to  study  theology,  and  with  this  inten- 
tion he  went  to  Geneva,  where  he  immediately  proved 
himself  worthy  to  fill  the  vacant  chair  of  humanity. 

In  the  year  1574,  at  the  urgent  desire  of  his  friends 
in  Scotland,  Melville  resigned  his  ofHce  at  Geneva,  and 
returned  to  his  native  country.  Some  of  his  friends 
now  endeavoured  to  persuade  him  to  accept  the  ap- 
pointment of  domestic  instructor  to  the  Regent  Morton  ; 
but  this  he  declined,  and  spent  a  few  months  in  his  el- 
der brother's  house,  assisting  the  studies  of  his  nephew, 
James  Melville,  who  had  recently  completed  the  usual 
course  of  academical  education  at  St.  Andrew's.  Soon 
afterwards,  at  the  solicitation  of  Archbishop  Boyd,  and 
other  leading  men  in  the  west,  he  accepted  the  oflice  of 
Principal  of  Glasgow  college,  and  carried  his  nephew 
James  along  with  him  to  act  as  regent.  In  this  situa- 
tion he  laboured  with  great  diligence  and  success,  in- 
troduced a  new  plan  of  study,  and  made  many  useful 
improvements  in  the  mode  of  teaching ;  and  a  new 
foundation,  w  hich  was  given  to  the  college  at  this  time 
by  royal  charter,  ratified  all  the  dispositions  which  Mel- 
ville had  made  for  the  advancement  of  learning. 
Among  his  other  services  to  the  university,  he  deserves 
the  credit  of  having  founded  the  public  library,  though 
it  does  not  appear  that  he  enriched  it  with  any  dona- 
lions  from  his  own  collection.  About  this  time,  he  first 
became  known  as  an  author,  by  the  appearance  of  his 
poetical  translation  of  the  Song  of  Moses,  &c.  printed  at 
Basil,  in  1574, — a  collection  which  experienced  a  most 
flattering  reception  from  all  the  men  of  learning  and 
taste  in  Europe. 

The  constitution  of  his  office,  as  a  professor  of  divinity, 
entitled  him  to  a  seat  in  the  ecclesiastical  judicatories; 
and  he  took  a  very  active  interest  in  the  public  affairs 
of  the  church.  When  he  arrived  in  Scotland,  an  in- 
congruous species  of  church  government, — nominally 
Episcopalian,  but  which  neither  satisfied  Episcopalians 
nor  Presbyteiians, — liad  been  introduced;  but  Mel- 
ville was  convinced  that  prelacy  is  not  founded  on  the 
authority  of  Scripture,  or  on  the  practice  of  apostolical 
limes  ;  and  having  conceived  a  partiality  for  Presbyte- 
rian parity,  in  consequence  of  his  experience  of  its  good 
effects  fin  Geneva,  he  determined  to  exert  himself  to 
establish  the  same  model  in  his  own  country.  In  the 
month  of  March,  1575,  he  was  first  a  member  of  the 
General  Assembly  ;  and  his  name  was  included  in  a 
committee  appointed  to  confer  with  the  government  on 
the  suliject  of  the  polity  of  the  church,  and  to  prepaie 
a  scheme  of  ecclesiastical  administration,  to  be  subn>it- 
led  to  a  future  Assembly.  In  the  year  1578,  the  se- 
cond book  of  Discipline   was   approved  by  a  General 


Assembly,  in  which  Melville  presided;  and  ftom  that 
period  it  has  been  the  standard  of  Presbyterian  church 
government. 

But  the  General  Assembly,  in  their  zeal  to  reform 
the  governnient  of  the  church,  weie  not  inattentive  to 
the  means  of  improving  tlie  seminaries  of  education. 
At  the  suggestion  of  Melville,  in  conjunction  with  ,\r. 
buthnot  and  Smeton,  plans  were  formed  for  amending 
the  constitutions  of  the  universities  of  St  Andrew's, 
Glasgow,  and  Abcidcen,  on  a  principle  similar  to  that 
wliich  had  been  recommended  by  the  reformeis  in  the 
first  book  of  Discipline.  A  favouriie  pioject  with  Mel- 
ville was,  to  trunslorm  one  of  the  three  collegesv  of  St. 
Andiew's  into  a  school  of  divinity;  and,  through  his 
influence  with  the  government  and  the  church,  the  de- 
sign was  accomplished  in  the  year  1579.  Melville  him- 
self was  placed  at  the  head  of  the  new  theological  se- 
minary, by  the  voice  of  his  country  ;  and  lor  more 
than  twenty  years  the  success  of  liie  institution  exceed- 
ed the  most  sanguine  expectations. 

Melville  began  to  discharge  the  duties  of  principal 
and  professor  of  divinity  in  the  new  college  of  St.  An- 
drew's, in  December,  1580,  with  the  assistance  of  his 
nephew  James,  as  professor  of  the  oriental  languages, 
and  John  Robertson,  as  professor  of  the  New  Testa- 
ment. His  class  was  crowded  with  auditors,  consisting 
not  only  of  students  of  theology,  but  of  masters  in  the 
other  colleges;  all  of  whom  acknowledged  the  singular 
ability  with  which  he  accomplished  his  arduous  under- 
taking. Melville,  however,  with  all  his  excellencies, 
appears  to  have  been  passionately  fond  of  innovation  ; 
and  to  a  rational  discernment  of  the  defects  of  the  Aris- 
totelian philosophy,  he  added  an  undue  admiration  of 
the  writings  of  Ramus,  whose  lectures  he  had  attended 
in  his  youth,  and  whose  spirit  he  had  freely  imbibed. 
The  Peripatetic  prejudices  of  the  professors  in  St.  Sal- 
vator's  and  St.  Leonard's  college  were  roused  to  fury 
by  the  attacks  upon  their  favourite  author ;  and,  for 
some  time,  their  indignation  could  scarcely  be  appeased. 
Yet  such  was  the  address  and  superior  intelligence  of 
the  principal,  that  he  not  only  disarmed  their  animosi- 
ty, but  speedily  converted  the  most  obstinate  among 
them  to  his  own  peculiar  views. 

In  addition  to  his  academical  charge  at  St.  .Andrew's, 
Melville,  during  the  first  two  or  three  years  of  his  resi- 
dence, generally  performed  divine  service,  and  took  a 
share  of  the  other  minislerial  duties  of  the  pai  ish.  His 
gratuitous  labours  were  highly  gratifying  to  the  inha- 
bitants in  general ;  but  the  frt  edom  and  fidelity  with 
which  he  reproved  vice,  exposed  him  to  the  resentment 
of  several  leading  individuals;  and  the  most  auoeious 
calumnies  against  Melville  were  conveyed  to  the  king, 
whose  mind  was  predisposed  to  receive  any  insinuu- 
tion  to  his  disadvantage.  He  was  accordingly  sum- 
moned to  appear  before  the  privy  council  on  a  charge 
of  treasonaljle  expressions  uttered  in  one  of  his  ser- 
mons ;  and  ihough  he  produced  the  most  explicit  proofs 
of  his  innocence,  ^he  was  sentenced  to  imprisonment  in 
the  castle  of  Blackness,  for  having  declined  the  juris- 
diction of  the  council,  and  for  having  conducied  him- 
self proudly  and  contemptuously  in  their  presence. 
Melville,  however,  contrived  to  make  his  escape  to 
England ;  whence  he  returned  twenty  months  after- 
wards, in  company  with  the  banished  noblemen,  wno 
had  been  denounced  as  traitors  on  account  of  the  aflair 
of  Ruthvcn,  and  who  appeared  before  the  gates  of  Stir- 
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Img  castle  with  such  a  numerous  force,  that  the  kinq; 
was  glad  to  re-admit  to  his  councils  the  men,  who,  only 
two  years  before,  had  fled  from  his  vengeance. 

Af;er  being  reinstated  in  his  office  at  St.  Andrew's, 
Melville  and  his  nephew  took  an  active  part  in  the 
proceedings  of  the  synod  of  Fife,  which  leiniinaled  in 
the  excommunication  of  Archbishop  Adamson,  for  hav- 
ing dictated  and  defended  the  laws  subversive  of  eccle- 
siastical discipline.  When  Adamson  was  relaxed  from 
censure,  and  restored  to  his  see,  Melville  was  charged 
to  retire  to  the  north  of  the  Tay,  and  was  not  permit- 
ted to  return  to  his  post,  till  the  college  had  reluctantly 
consented  to  oblige  one  of  the  king's  menial  servants, 
by  renewing  a  lease,  to  the  great  diminuiion  of  the 
rental.  Not  long  allerwards,  the  king,  accompanied 
by  Du  Bartas  the  poet,  on  a  visit  to  St.  Andrew's,  had 
an  opportunity  of  hearing  from  Melville  a  most  spiiit- 
ed  and  learned,  though  extemporaneous  refutation  of 
an  elaborate  lecture  by  Adamson,  in  favour  of  his  views 
of  royal  prerogative. 

In  the  year  1588,  Melville,  who  had  been  modera- 
tor of  the  preceding  General  Assembly,  summoned  an 
extraordinary  meeting,  to  concert  measures  for  avert- 
ting  the  dangers  apprehended  from  the  Spanish  armada  ; 
and,  at  his  suggestion,  a  deputation  of  the  mini.iters, 
barons  and  burgesses,  waited  on  his  Majesty  with  the 
result  of  their  deliberations,  proffering  ilieir  lives  and 
their  fortunes  in  defence  ol  the  religion  and  govern- 
tnent  of  the  kingdom.  The  king  was  offended  with 
the  officious  loyalty  of  his  faithiul  subjects,  but  was 
pleased  to  appoint  a  committee  of  the  privy  council  to 
co-operate  with  them,  in  devising  means  for  frustrating 
the  designs  of  the  enemy. 

On  occasion  of  the  queen's  coronation,  Melville,  who 
was  invited  as  one  of  the  guests  only  two  days  before, 
pronounced  a  Latin  poem,  which  was  received  with  so 
much  applause,  that  the  king  publicly  declared  that  he 
and  the  country  had  that  day  received  such  honour  as 
could  never  be  requited.  This  poem,  entitled  Stefiha- 
nis  Kion,  was  printed  next  day,  and  was  received  with 
the  highest  expressions  of  admiration  by  the  first  scho- 
lars of  the  age.  Lipsius  exclaimed,  Revera  Andreas 
Mclvinaa  est  serio  doctus  ;  and  Scaiiger,  with  far  more 
liberal  praise  than  he  was  accustomed  to  render,  was 
not  ashamed  to  say,  nos  talia  non  fiossumus. 

Soon  after  the  death  of  Archbishop  Adamson,  in 
1592,  an  act  of  parliament  was  passed,  ratifying  the  go- 
vernment of  the  church  by  general  assemblies,  provin- 
cial synods,  presbyteries,  and  kirk  sessions,  and  ex- 
plaining away,  or  rescinding  the  most  offensive  of  the 
acts  of  the  year  1584.  This  important  statute  is  consi- 
dered to  this  day  as  the  legal  loundation  of  the  Pres. 
byterian  government;  and  it  was  regarded  by  Melville 
as  an  ample  reward  for  his  laborious  efforts. 

A  tumult  which  took  place  at  Edinburgh  on  the  )7th 
of  December,  1595,  was  seized  by  the  court  as  a  han- 
dle lor  the  purpose  of  eff'tcting  a  change  in  the  consti- 
tution of  the  cliurch  ;  and  Melville's  influence  with  the 
synod  of  Fife,  and  with  the  leading  ministers,  was  most 
strenuously  exerted  to  counteract  the  projected  mea- 
sures. A  General  Assembly  was  summoned  by  the 
king  to  meet  at  Leith  ;  and  as  it  was  composed  chiefly 
of  ministers  from  the  north,  who  were  studiously  m- 
fected  with  prejudices  agaijist  their  southern  brethren, 
the  adherens  of  Melville  were  left  in  the  minority. 
Tiie  next  Assembly  at  Dundee  was  not  quite  so  tract- 


able, owing  to  the  presence  of  Melville.  To  annihilate, 
or  at  least  to  dejircss  this  ascendancy,  the  king  pro- 
ceeded in  person,  accompanied  by  his  council,  to  St. 
Andrew's,  to  hold  a  royal  visitation  of  the  university  ; 
and  there,  after  searching  in  vain  for  matter  of  accusa- 
tion against  Melville,  it  was  ordained  that  all  professors 
of  theology  or  philosophy,  not  being  actual  pastors, 
should  thenceforth  be  precluded  from  sitting  in  sessions, 
presbyteries,  synods,  or  assemblies,  and  from  teaching 
in  congregations.  Preparation  was  now  made  for  re- 
storing the  order  of  bishops,  and  the  first  approach  to 
this  measure,  was  to  induce  the  commissioners  of  the 
General  Assembly  to  solicit  that  the  ministers  and  el- 
ders of  the  church  might  be  represented  in  parliament. 
A  statute  was  accordingly  passed,  declaring  prelacy  to 
be  the  third  estate,  and  asserting  the  right  of  such  mi- 
nisters as  should  be  advanced  to  the  episcopal  dignity 
to  the  same  legislative  privileges  which  had  been  en- 
joyed by  the  former  prelates.  When  the  Assembly  met 
at  Dundee,  the  king  did  not  venture  to  introduce  the 
business,  till  he  had  coinmanded  Melville  and  his  col- 
league Johnstone  to  retire  from  the  town ;  and  the 
measure  was  at  last  carried  by  a  majority  of  ten.  In  a 
confeience  at  Falkland,  Melville,  in  presence  of  his 
majesty,  maintained  his  sentiments  with  his  accustom- 
ed fearlessness  and  vehemence,  and  the  king  judged  it 
prudent  to  refer  all  the  matters  which  were  still  intend- 
ed to  be  adjusted  to  an  assembly  which  met  at  Mon- 
trose in  March,  1600.  ^lelville  appeared  as  a  commis- 
sioner from  his  presbytery,  and,  though  not  suffered  to 
take  his  seat,  his  counsels  and  his  unconquerable  zeal 
served  to  animate  and  confirm  the  resolution  of  his 
brethren  ;  and  the  assembly  was  with  great  difficulty 
prevailed  upon  to  adopt  the  scheme  of  the  court,  under 
certain  modifications. 

Melville  was  a  member  of  the  assembly  at  Burnt- 
island in  May  1601,  when  the  king  thought  fit  to  renew 
his  engagements  as  a  covenanter,  and  made  a  speech  to 
shew  the  necessity  of  revising  the  translation  of  the 
Scriptures.  In  the  course  of  the  following  year,  his 
Majesty  issued  a  lellre  de  eachet,  charging  Nielville  to 
confine  himself  within  the  walls  of  the  college,  because 
he  had  used  some  strong  expressions  in  a  discourse  at 
the  weekly  exercise,  condemning  the  worldly  and  un- 
faithful spirit  prevalent  among  the  ministers.  The  pur- 
pose of  this  severity  was  frustrated  by  the  resolution 
of  the  presbytery,  to  transfer  the  exercise  of  the  New 
College,  and  to  employ  the  Latin  tongue  as  the  vehicle 
of  their  sentiments.  At  the  accession  of  James  to  the 
throne  of  England,  Melville,  who  had  now  obtained  the 
indulgence  of  going  six  miles  round  St.  Andrews,  wrote 
three  congratulatory  poems,  which  prove  at  least  that 
harsh  usage  had  not  the  power  of  restraining  the  excur- 
sions of  his  fancy. 

In  the  progress  of  James  to  the  metropolis  of  Eng- 
land, the  Puritans,  who  were  universally  favourable  to 
his  title,  presented  a  petition,  representing  their  grie- 
vances, and  praying  that  the  corruptions  of  the  church 
might  be  removed.  The  two  universities  publicly  de- 
clared their  dissatisfaction  with  this  i)etition,and  denounc- 
ed vengeance  against  every  one  who  should  presume  to 
question  any  part  of  the  doctrine  or  discipline  of  their 
church.  The  terms  of  these  declarations  were  ])cculiarlv 
offensive  to  Melville,  and  provoked  from  his  powerful 
pen  a  most  caustic  satirical  poem,  well  known  by  the 
abbreviated  title,  Anli-Tami-Cand-Categoria.      Many  at- 
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tempts  were  made  to  retort  upon  the  aiilhoi  ;  but  ntnic 
of  ihem  wounded  so  deeply,  or  attracted  so  much  notice, 
as  the  orit;inal  poem. 

In  16.0t  and  1603,  the  activity  of  Melville  and  iiis 
nephew,  in  maintaining  the  rights  of  the  General  As- 
sembly, was  so  displeasing  to  the  sovereign,  that  a  war- 
rant for  their  imprisonment  was  sent  from  London  ;  but 
the  council  fonnd  reasons  for  declining  to  execute  it.  In 
1506,  Melville  waited  on  the  parliament  at  Perth,  on 
behalf  of  his  presbytery,  and  protested  against  the  act 
restoring  Episcopacy  in  its  ancient  form,  and  reviving 
chapters;  but  he  was  never  more  sufl'tred  to  make  a 
similar  appearance.  He  received  a  letter  from  the  king, 
ordering  him  to  repair  to  London  before  the  I5th  of 
September,  along  with  seven  other  ciuinent  ministers, 
most  of  them  from  Fife,  to  treat  of  the  affairs  of  the 
church.  Here  they  maintained  an  animated  controversy 
in  presence  of  his  majesty,  attended  by  a  numerous  as- 
semblage of  the  English  and  Scottish  nobility,  and  other 
officers  of  state,  as  well  as  dignitaries  of  the  church.  On 
Michaelmas  day,  they  were  ordered  to  attend  the  royal 
chapel,  which  was  decorated  with  great  magnificence. 
Melville,  conceiving  that  the  service  did  not  differ  ma- 
terially from  that  of  the  church  of  Rome,  imprudently 
wrote  an  epigram  expressive  of  his  idea,  and  as  an  in- 
correct copy  of  it  was  conveyed  to  the  king,  the  author 
was  summoned  to  appear  before  the  English  privy 
council ;  and  the  proceedings  terminated  in  his  being 
found  guilty  of  scandalum  magnatum,  and  committed  to 
the  Tower.  His  office  was  declared  vacant,  and  one 
Robert  Howdie  was  appointed  his  successor. 

The  first  year  of  his  imprisonment  was  aggravated  by 
wanton  severity,  and  particularly  by  that  refinement  of 
cruelly,  which  alten)pl<.d  to  shackle  the  faculties  of  his 
mind,  by  depriving  liini  of  the  means  of  expressing  his 
thoughts  either  by  writing  or  oral  communication. 
Through  the  influence  of  Sir  James  Scmpill,  he  was  re- 
moved, at  the  end  of  ten  months,  to  a  more  healthy  and 
spacious  apartment,  and  was  allowed  the  use  of  pen,  ink, 
and  paper.  When  the  rigour  of  his  confinement  was  re- 
laxed, he  was  consulted  both  by  Arminius  and  his  anta- 
gonist Lubbertus  on  their  theological  disputes.  He  still 
continued  to  refresh  his  mind  by  occasional  poems  ;  and 
in  two  or  three  letters  to  his  nephew,  he  reviewed  Dr. 
Downham's  sermon  on  Episcopacy.  In  1610,  he  printed 
a  specimen  of  poetical  translations  of  the  Psalms  into 
Latin  verse;  and  he  never  wrote  a  letter  to  his  nephew, 
witiiout  transmitting  copies  of  some  of  his  verses. 

After  four  years  imprisonment,  Melville,  on  the  inter- 
cession of  the  Uuke  of  Boudlon,  was  permitted  to  accept 
the  office  of  professor  of  divinity  at  the  Protestant  univer- 
sity of  Sedsn,  in  France;  but  the  infirmities  incident  to 
the  age  of  tin  ce  score  and  ten  were  now  gathering  round 
his  head,  although  he  continued  to  write  and  act  with  all 
the  force  and  fire  of  his  youth.  In  his  74th  year,  he 
wrote  an  epiihalamium  on  the  marriage  of  the  Due  de  la 
Tremouille  tothe  daughter  of  his  benelactorDu  Bouillon; 
and  he  wrote  and  published,  a  year  or  two  alterwards,  a 
treatisi- in  opposition  to  the  Articles  of  Perth.  His  health, 
however,  which  had  been  broken  by  his  long  confine- 
rmit.  was  now  sadly  wasted;  and  he  died  in  the  year 
1622.  at  the  age  of  seventy  seven. 

Melville  possessed  strong  natural  talents,  and  his  mind 
was  enriched  with  the  choicest  stores  of  ancient  and 
modern  learning.  His  ascendancy  was  owing  entirely  to 
his  genius  and  erudition,  and  not  to  any  of  the  arts  of 
management  and  intrigue.     His  piety  was   fervent  and 


unaffected  ;  his  benevolence  enlarged,  but  unobtrusive  ; 
he  was  ardent  in  his  pursuits,  and  disinterestedly  zealous 
in  the  public  service.  He  possessed  great  independence 
of  spirit,  an  unyielding  boldness  in  word  and  action,  and 
amazing  readiness  and  rapidity  in  debate.  In  short,  his 
talents,  his  erudition,  and  his  heroic  courage,  well  fiuali- 
fied  him  for  a  Presbyterian  leader  in  the  difficult  times 
in  which  he  lived.  See  Dr.  'SVCne,'&  Life  of  Andrew 
MftvilU;  Sec.     Edinburgh,  1819.     (;) 

MEMEL,  a  town  of  Eastern  Prussia,  is  traversed  bv 
the  small  river  Dange,  which  enters  the  Kurische-Haff, 
and  which,  being  here  about  11  feet  deep,  allows  small 
boats  to  pass  directly  to  the  sea.  The  town  consists  of 
two  parts,  Alstadt,  the  old  town,  and  Fredcrickstadt ;  and 
it  has  also  three  suburbs,  one  of  which  is  beyond  the 
Dange.  The  town  is  well  fortified,  and  has  a  German, 
Lithuanian,  and  a  Calvinist  church.  Although  the  har- 
bour of  Memel  is  large,  yet  it  is  obstiucted  by  quick- 
sands, which  prevent  vessels  that  draw  more  that  18  feet 
of  water  from  entering  it.  The  trade  of  Memtl,  which 
is  nearly  the  same  as  that  of  Koningsburg,  Elbing,  and 
Dantzic,  consists  of  square  timber,  round  timber,  ouk  and 
fir  staves,  linseed,  skins,  hemp  and  Hax,  tallow,  bristles, 
wax,  feathers,  and  Lithuanian  yarn.  Its  iiuporis  are 
chiefly  articles  of  colonial  produce.  The  average  num- 
ber of  vessels  which  trade  to  this  port  is  between  600 
and  700,  above  two-thirds  of  which  are  Biitish.  I;i  18)0, 
574  vessels  arrived,  and  584.  cleared  out;  of  which  353 
were  British.  128  Russian,  38  Danish,  and  26  Swedish. 
In  1815,441  vessels  arrived,  and  429  cleared  out.  In 
1816,460  vessels  arrived,  and  439  cleared  out.  In  1801, 
there  were  here  20  great  commercial  houses.  There  is 
held  annually  at  Mcmel  a  fair,  fretiuented  by  the  inhabi- 
tants of  Courland  and  the  Jews  of  Poland,  where  nearly 
450,000  crowns  worth  of  merchandize  are  sold.  Popu- 
lation about  6000.  East  Longitude  21°  50' 20"  and  North 
Lat.  55°  42'  15".  Sec  Catieau's  Tabli-au  de  la  Met 
Baltujue,  vol.  ii.  p.  304  ;  and  Rorsdanz's  Eurofiean  Com- 
merce, p    118. 

MEMORY.     See  Mnemonics. 

MEMPHIS  is  the  name  of  an  ancient  city  of  Egypt, 
which  was  both  large  and  populous,  and  celebrated  for 
its  magnificent  temples  and  palaces.  Dr.  Shaw  is  of 
opinion  that  Giseh  or  Djiza  now  occupies  the  scite  of 
Memphis;  but  there  is  reason  to  think,  from  the  testi- 
mony of  Strabo,  Pliny,  &c.  tliat  it  was  situated  at  some 
distance  from  Giseh.  Savary  places  it  at  Menf  or  Memph, 
but  Dr.  Clarke,  who  agrees  with  him  in  his  locality  of 
Memphis,  says  that  the  name  of  the  village  is  Menshee 
a  Daghoo,  which  seems  to  be  Pococke'^  El  Menshieh 
Dashour.  See  Herodotus,  Lib.  ii.  Pococke's  Descrifi- 
tion  of  the  East,  vol.  i.  p.  49.  Savary's  Letters  on  Egijfit. 
Hamilton's  Effy/itiaca,  chap.  xi.  and  C.arke's  Travels, 
vol.  iii.  p.  128  and  158. 

MENELAUS.     See  Greece  and  Lacedemon. 

MENGS,  Anthony  Raphael,  a  celebrated  piintcr, 
was  born  at  Ausig  in  Bonemu,  on  the  12th  of  .M  vrch, 
1728.  At  the  age  of  12  his  fatliei,  who  was  a  miniature 
painter,  carried  him  to  Rome,  where  he  remained  tiirce 
years,  studying  and  copying  the  works  of  celebrated 
painters.  Upon  his  return  to  Dresden,  he  employed 
himself  in  painting  portraits  in  crayons,  in  consetjuence 
of  which  be  became  known  to  the  king  ol  Poland,  who 
made  him  his  cabinet  painter,  and  gave  him  a  house 
and  a  pension.  Mengs  now  returned  to  Rome  to  re- 
sume his  early  studies,  and  lie  began  to  compose  his 
own    pictures.     Here    he    married    a    lady,   Margarita 
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Guazzi,  with  whom  he  hoped  to  establish  himself  per- 
maiitntly  at  Rome  ;  but  at  the  end  of  four  years  his 
fjilier  forced  him  to  return  to  Dresden  in  1749,  and 
having  seized  his  whole  properly,  turned  iiim  from  his 
house.  The  kmg  of  Poland,  with  the  greatest  libera- 
lity, gave  him  a  house  and  carriage,  doubled  his  pen- 
sion, and  permitted  him  again  to  visii  Rome. 

Here  he  copied  the  School  of  Athens  by  Raphael, 
for  the  Earl  of  Northumberland  ;  and,  in  consequence 
of  the  stoppage  of  his  pension,  he  executed  a  fresco- 
ceiling  in  the  church  of  the  Augustines,  which  obtained 
him  great  celebrity. 

The  king  of  Naples,  who  had  admired  some  of 
iVIcngs'b  pictures,  sent  for  him  to  Madrid  when  he  as- 
cended the  Spanish  throne,  and  offered  him  a  salary 
of  2000  dollars,  a  house  and  a  carriage.  Mengs  ac- 
ctpiid  this  splendid  offer,  and  arrived  in  Spain  in 
October,  1761,  where  he  was  received  with  great  kind- 
ness. 


Having  fallen  into  a  decline,  he  obtained  permission  to 
return  to  Rome  for  the  benefit  of  his  health.  Here  he 
regained  his  usual  strength,  and  was  employed  by  Cle- 
ment XIV.  to  paint  in  the  Vatican.  The  king  of  Spain, 
however,  commanded  him  to  repair  to  Madrid  ;  but  he 
had  scarcely  continued  in  Spain  more  than  two  and  a 
half  years  when  his  ill-health  returned.  The  king  gave 
him  full  liberty  to  return  to  Rome,  with  his  pension  of 
3000  scudi,  and  1000  more  to  divide  among  his  daugh- 
ters. 

After  he  had  been  some  time  in  Rome,  he  had  the  mis- 
fortune to  lose  his  wife  ;  and  his  old  complaint  having 
again  attacked  him,  he  died  in  1779,  in  the  58th  year  of 
his  age. 

His  writings  were  published  after  his  death  by  his  friend 
the  Chevalier  Azara,  who  states  that  all  the  technical 
part  of  VVinkelman's  History  of  the  Arts  was  written  by 
Mengs. 


MENSURATION. 


Geometrical  magnitudes  of  every  kind  may  be  ex- 
pressed in  numbers,  by  considering  how  often  each  con- 
tains some  unit  of  its  own  kind. 

A  square,  the  side  of  which  is  the  lineal  unit,  serves  to 
measure  surfaces  ;  and  the  number  of  times  a  superficies 
contains  its  unit,  is  its  area. 

A  cube,  of  which  the  base  is  the  superficial  unit,  or 
its  side  the  lineal  unit,  is  the  unit  of  solids  ;  and  the 
number  of  times  it  is  contained  in  a  solid  is  the  content, 
or  solidity. 

Mensuration  is  the  system  of  rules  by  which  the  nu- 
meral measures  of  geometrical  magnitudes  are  found : 
It  may  therefore  comprehend  Plane  Trigonometry,  al- 
though, for  reasons  of  convenience,  we  propose  to  treat 
that  subject  as  a  distinct  theory. 

The  smallest  lineal  unit  in  common  use  is  an  inch,  and 
from  this  other  measures  are  formed,  as  in  the  following 
Table. 

TABLE    OF    LINEAL    MEASURES. 

12     Inches       ....     —  I   Foot. 
3     Feet     .....=  1   Yard. 

2  Yards ml  Fathom. 

5}  Yards Z=  1   Pole  or  Rod. 

40  Poles ^:   1   Furlong. 

8  Furlongs  .     .     .    .     =:  1   Mile. 

3  Miles ^1  League. 

60  Geographical  Miles  ^ ,    p, 

or  69  J  English  Miles     .     J—      ^^%'^^^- 

J\i'ote. — An  inch  is  supposed  equal  to  3  barley  corns. 

4  Poles  or  66  Feet  ?  ,   „     ,•  .   r-u  • 

100  Lmks,  each  7.92  inches  S  —  '   English  Cham. 
100  Links,  measuring  74  feet  3:  1   Scots  Chain. 

The  measures  of  France  may  be  converted  into  those 
of  England,  by  considering  that  a  French  loise  —  P-i/^i  ^ 
English  yards;  and  a  French  metre— 39.371  English 
•nches. 
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TABLE    OF    SUPERFICIAL    JIEASLRE. 

144     Square  Inches       .     .     .     .  ZI   1   Square  Foot. 

9     Square  Feet ^1   Square  Yard. 

30^  Square  Yards zi   1    Square  Pole. 

40     Square  Poles zi   1    Rood. 

4     Roods ZZ.   \   Acre. 

10     Square  Chains  or  100,000)     ,     . 

o  !•  1  r     ^—  I   Acre. 

Square  links  5 

640     Acres ^1   Square  Mile. 

A'ote. — The  Scots  acre  is  to  the  English  acre  as 
100.000  to  78:694,  or,  in  smaller  numbers,  48  Scots  acres 
—  61  English  acres. 

TABLE    OF    SOLID   MEASURE. 

1728  Cubic  Inches  ^  1  Cubic  Foot. 
27  Cubic  Feet     ZZ  1  Cubic  Yard. 

Xote. — 282  Cubic  Inches  zi  I  Ale  Gallon. 

231  do.  —  1  Wine  Gallon. 

2150.42     do.  :z  A  Winchester  Bushe' 

105  do.  ZZ  1  Scots  Pint. 

The  Wheat  Firlot  contains  2 1 -J  Scots  Pints. 
The  Barley  Firlot  contains  3 1     Scots  Pints. 


SECTION  I. 

MENSURATION    OF    PL.VSE    FIGURES. 

Rectilineal  plane  figures  may  be  resolved  into  tri- 
angles ;  therefore  the  mensuration  of  their  sides  and 
angles  may  be  referred  to  Plane  Trigonometry.  The 
determination  of  their  areas  forms  the  subject  of  this 
section. 
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Problem, 

To  find  tlie  area  of  a  parallelogram. 

Case  I.   W'lieci  the-  base  and  piMpciidicular  are  j^iven. 

Rule.  Multifily  the  base  by  the  fier/iendicular  height, 
the  Jiraduel  iviti  be  Ihe  area. 

Lei  AB  and  AD.  (P.:.tc  CCCLXXII.  Fig.  1.)  the 
sidts  of  a  rectangle  ABCU,  be  divided  into  parts,  each 
equal  to  the  lineal  ui.il  by  which  they  arc  n\easured.  and 
let  lines  be  drawn  throuj;;h  the  points  of  divisi.Mi  parallel 
to  the  sides:  These  will  divide  the  fi^^ure  into  equal 
squares,  each  equal  to  the  superficial  unit.  Ai.d  since 
there  will  be  as  many  squares  in  a  row  in  the  direction 
of  either  side  as  there  are  uniis  in  that  side,  and  as  many 
rows  as  there  arc  units  in  tne  other  side,  the  whole  num- 
ber of  squares,  or  the  area,  will  be  the  product  of  the 
numbers  which  e.Kpress  the  lineal  measures  of  the  sides. 
For  example,  if  the  lineal  unit  be  contained  four  times 
in  one  side,  and  tnree  tiiries  in  the  other  side,  the  area 
of  the  lectaiiijle  will  be  4  x  3—  12;  that  is,  it  will  con- 
tain the  superficial  unit  12  limes. 

Since  every  parallelogram  is  equal  to  a  rectangle  hav- 
ing the  saniC  base  and  altitude,  (See  Geometry,  Sect. 
IV.  Prop  I.)  its  area  will  be  the  product  of  the  base  by 
the  ijcrpendicular  height. 

ExA.Mi'LE  1.  A  rectangular  board  is  5  feet  6  inches 
long  and  9  inches  broad,  what  is  its  area  ? 

Here  the  base  is  5  /.  6  in.  ZZ  66  in.,  and  the  perpendi- 
cular height  9  in. :  The  area  ;z  66  X  9  IZ  594  sg.  in.  — 
4  sy.  /.  18  SI/,  in.  z^  4|  st/.f.  Or,  by  vurg  ir  fractions, 
since  5/6  in.  ^ZS^ZZ  V/-  anJ  9  '"■  Z=.  -/j  ZZ|/.  the 
area  =:  V  X  i  =  V  =  *  i  sg.  f.  z=.  4  sij.'f  18  sq.  in. 
Or  else  by  decimal  Iractions,  sinie  5  f.  6  in.  ZZ  S  5  f. 
and  9  in.  ZZ.  .75  /.,  the  area  :z5.5  x  .75  ^  4.125  sg.f. 
^  4  sg.f.   18  sq.  in. 

Ex.  2.  Required  the  area  of  a  square  ABCD,  (Fig.  2.) 
whose  side  AB  is  lOi  inches. 

Here  lOJ  x  lOJ  zi  10  5  X  10.5  ZZ  110.25  square  in- 
ches is  the  aiea. 

Ex.  3.  Find  the  area  of  a  parsllelogram  ABCD,  (Fig. 
3.)  whose  length  AB  iz  37  feet,  and  breadth  DE  IZ  5i, 
or  5.25  feet.  Here  37  x  5.25  ^  194.25  square  feet  = 
21.583  square  yards  is  the  area. 

Case  H.  When  the  two  adjacent  sides  and  the  angle 
they  contain  are  given. 

Rule.  Radius  is  to  the  firoduct  of  the  sides  as  the  sine 
of  the  angle  they  contain  to  the  area. 

In  the  parallelogram  ABCD,  (Fig.  3.)  draw  the  per- 
pendicular DE.  Then  rad.  :  sin.  A  :  :  AD  :  DE,  (See 
Trigonometry)  ;  but  AD  :  DE  :  :  AB  x  AD  :  :  AB 
X  DE,  (See  Geometry,  3d  Prop,  of  4tli  Sect.)  ;  and  by 
Rule  I,  .\B  x  DE  is  the  area,  therefore  Rad.  :  Sin.  A 
:  :  AB  X  AD  :  area. 

Ex.  The  sides  of  a  rhomboid  are  12  feet  4  inches  and 
15  feet,  and  the  angle  between  them  is  42°  15',  what  is 
its  area  ? 

Rad.  10.00000 

,  5  Ft.   In.       Sin.  42°  15'  9.82761 

^X\1     4ZZ  12.333  1.091U7 

IS  1. 17609 


Rule.  MuUi/ily  the  base  by  the  fierfiendicular,  and 
half  the  firoduct  will  be  the  area.     Geo.  6.  4. 

Ex.  The  base  of  a  triangle  is  250  yards,  and  the  per- 
pendicular 52  yards  2  feet :   Find  the  area. 

Reducing  the    feet  to  the  fraction   of  a  yard,  we  have 

-,  „     „   ,  158  250  X   158 

52  y.  2  f .■=.—- yards.    The  area  ZZ——^^^ =  65831 

■i  2x3                     ^ 
square  yards. 

Case  II.  When  the  two  sides  and  the  included  angle 
of  a  triangle  are  given  to  find  the  area. 

Rule.  Radius  is  to  the  sine  of  the  included  angle  as 
the  firoduct  of  the  sides  to  twice  the  area. 

This  ruie  loUows  immediately  from  Rule  2.  for  find- 
ing the  area  of  a  parallelogram. 

Ex.  Two  sides  of  a  trianijleare  14  38  and  12.9  chains, 
and  the  included  angle  is  72°  20',  what  is  its  area  ? 

Rad.  10.00000 

rSine  72°  20'  9  97902 

Log. -J             14.38  1.15776 

L            12.9  1.11059 


Twice  the  area  17.675 


2.24737 


Log. 


The  area  .  .  124.38  sq.  feet.         2.09477 

Problem  II. 

To  find  the  area  of  a  triangle. 

Case  I.  When  the  base  and  perpendicular  are  given. 


f        8.8375  sq.  ch. 
The  area,  .  .  X        A.     R.     P.       Y. 
\j=.  0        3       21      12.1 

Case  III.  When  the  three  sides  of  a  triangle  are 
given  to  find  the  area. 

Rule  From  half  the  sum  of  the  three  sides  subtract 
the  sides  severally.  Mulcifily  the  half  sum  and  the  three 
remainders  continually  together,  and  the  square  root  of 
the  last  firoduct  will  be  the  area. 

Let  ABC,  (Plate  CCCLXXII.)  be  a  triangle,  produce 
AB  one  of  its  sides,  and  take  BD  and  B  d  each  equal 
to  BC  ;  join  CD,  and  C  d,  and  through  A  draw  a  line 
parallel  to  BC,  meeting  CD  and  C  d  produced  in  E  and 
e.  The  angle  AED  will  be  equal  to  BCD.  (Geo.  21.1.) 
which  is  equal  to  the  angle  BDC,  (12.1)  or  ADE  ; 
therefore  AEzzAD  (13,1  )  In  like  inmmer,  because  the 
angle  A  ed  is  equal  to  the  angle  BC  rf,(21.1)  that  is,  to 
B  (/ C  (12.1)  or  \de,  (41.1),  therefore  A  e  ZZ  AD 
(13.1.) 

Irom  A  as  a  centre,  with  AD  or  AE  as  a  radius, 
describe  a  circle  meeting  AC  in  F  and  G  ;  and  from 
the  same  centre,  with  A  d  or  A  e  as  a  radius,  describe 
another  circle  meeting  AC  in  /  and  g,  and  take  I'O  zz: 
CG. 

From  this  disposition  of  the    lines   it  is  manifest  that 
CFzrAD+ACzzAB-fBC-f  AC=:perimeter, 
CO:=2  CA, 
F  f—n  rf=2  BC, 
F  g—i-  f+f  g—2  B  rf+2  d  A— 2  B  A. 

In  order  to  abridge,  let  fi  represent   half  the  perime- 
ter, and  consequently  2//  the  whole  perimeter;  lilso  let 
a,  b,  c  denote  the  sides  ojjposite   to  the  angles  A,  B,  C 
respectively  ;  then  it  follows  that 
CFz:2/i, 
CG:z:FOzzCF— CO=:2  /,— 2  b, 

CfzzrF—l-fzZ2fi—2a., 

C  gZZC\.-—F gZZ-2  fi~2  r. 
Draw  BH  and  B  /;  perpendicular  to  CD  and  C  rf,  and 
because  BD,  BC,  B  d  are  equal,  the  point  C  is  in  the  cir- 
cumference of  a  circle,  of  which  D  rf  is  the  dia:neler, 
therefore  CD  and  C  d  are  bisected  a;  H  and  /i,(6.2)  and 
the  angle  DC  d  is  a  right  angle,  (19.2)  lence  the  figure 
CH  B  A  is  a  rectangle,  and  B  /;izC — ZZ  i  CD,  also  BH 
ZZ'^h^ZiC  d.     (26.1.) 
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Join  BE,  B  e  ;  and  because  E  e  is  parallel  to  BC,  the 
triani^le  BAC  is  equal  to  each  of  the  triangles  BEC, 
B  e  C,  (0  4.)  But  the  triangle  BEC  is  equal  to  i  ECx 
BH,  (2.4)  that  is  to  \  ECxC  d  ;  and  in  like  manner  the 
triangle  B  c  C  is  equal  to  i  e  CxB  h,  that  is,  to  J^  e  C  x 
CD;  therefore  the  triangle  ABC  is  equal  to  ^  ECxC  «/, 
and  also  to  J  e  CxCD. 

Now  siiK  e  CD  :  C  rf  :  :  CExCD  :  CExC  d  (3.4.) 
and  also  CD  :  C  rf  :  :Cf  xCD  :  C  f  xC  d; 

therefore  CExCD  :  CExC  d  :  :C  exCD  :  C  e  xCrf  ; 
that  is,  because  CE  X  CD  =  FC  X  CG,  (29.4.)  and 
C  f  xC  d—fQ  X  C  ^,  FC  X  CG  :  CE  X  C  rf  :  :  C  e  X 
CD:yCx  Cs-. 

Frf  m  this  proportion,  by  takine:  one-fourth  of  each 
term,  and  pultiiig  the  triangle  ABC  for  its  equivalent 
values  i  CExC  d,  ard  i  C  exCD,  we  also  have  i  FCx 
iCG  :iiia.i.ABC  :  :  uian.  ABC  :  ^  /  C  X  i  C  i" 

Instead  of  J  IC,  .J  CG,  I  f  C  \C  g,  siiubtilute  their 
valuts  found  above,  and  the  proportion  becomes 
p  X  (/; — 6)  :  trian.  ABC  :  :  trian.  ABC  :  {/i — a)  {fi—c) 

Hi  nee  li  appiarsthat  the  triangle  is  a  mean  liro/iortional 
between  tnvo  rectangles,  one  contained  by  half  the  perime- 
ter, and  the  excesn  of  half  the  fierimcter  above  one  of 
the  aides,  and  the  other  contained  by  the  excesses  of  half 
the  fterimeter  above  the  other  two  sides. 

Tiif  rule  is  got  liom  this  theoiem,  by  considering  that 
the  mean  of  three  proportionals  is  the  square  root  of  the 
product  of  the  extremes. 

Note. — This  rule  is  particularly  well  adapted  to  lo- 
garithmic calculation. 

Ex.  1.  The  sides  of  a  triangle  are  24,  36,  and  48, 
chains.     Find  the  area. 

o— 24 
bzi:36 
CZI48 

2«=108 

sZZSi 
s—a'^^20 
s— 6— 18 

* — c:3  6 

aX(» — a)x(s — b)x{s — c)— 54x30xl8x  6:r 
174960, 
^174960^:418.282  square  chains  the  area. 
Or,  by  logarithms, 

'«ir54 1.73239 

i — o— 30 1  47712 

s—b=:\8 l.':5527 

* — CZZ  6 0.77815 


2)5  24293 


The  area  =:  418.28  sq.  ch.  2.62146 
Problem  III. 

To  find  the  area  of  a  trapezoid. 

A''ote.  A  trapezoid  is  a  quadrilateral,  of  which  two 
opposite  bides  are  parallel,  but  not  equal. 

Rlle.  Multiply  the  sum  of  the  parallel  sides  by  the 
perpendicular  distance  between  them,  and  half  the  pro- 
duct is  the  area. 

In  the  trapezoid  ABCD,  (Plate  CCCLXXII.  Fig.  5.) 
draw  the  diagonal  AC,  and  from  its  extremities  draw 
AE,  CF  at  right  angles  to  the  parallel  sides  DC,  AB. 


The  figure  is  made  up  of  the  triangles  ACB,  CAD  ;  the 
area  of  the  former  is  ^  ABxCF,  and  that  of  the  latter 
^  CDxAE,  or  I  CDxCF,  because  AErrCF  :  therefore 
the  area  of  the  trapezoid  is  I.  ABxCF-fi  CDxCp— ] 
(AB-fCD)  xCF. 

Ex.  Let  AB  and  CD,  the  parallel  sides  of  a  trape- 
zoid, be  7.5  and  12.25  chains  respectively,  and  CF  their 
perpendicular  distance  1 5.4  chains.     What  is  the  area? 

7.5-f  12.25— 19.75  the  sum  of  the  par.  sides. 

19.73X15.4  ,  ,        , 
r:  152.075  sq.   ch.  =  15   ac.  33.2  poles  the 


Problem  IV. 

To  find  the  area  of  a  trapezium. 

Case  1.  When  a  diagonal,  and  perpendiculars  on  it, 
froo]  the  opposite  angles  are  given. 

Rule.  Multiply  the  diagonal  by  the  sum  of  the  per- 
pendiculars, if  they  are  on  opposite  sides  of  the  diagonal, 
or  their  difference,  if  they  are  on  the  same  side,  and  half 
the  product  is  the  area. 

For  the  trapezium  ABCD,  (Plate  CCCLXXII.  Fig. 
6.)  is  the  sum  of  the  triangles,  ABC,  ADC,  the  areas  of 
which  are  by  Prob.  2.  Rule  1. 

^  ACxBE+|ACxDF=:>- ACx(BE+DF). 
In  tins  figure  the  perpendiculars   are  on  opposite  sides 
of  the  diagonal ;  but  the  tiuth  of  the  rule  may  be  shewn 
in  the  same  way  when  they  are  on  the  same  side. 

Ex.   The  diagonal  of  a  trapezium   is  20  feet,  and  the 

perpendiculars  on  opposite  sides  of  it  are  4.2   feet  and 

3.8  feet  ;  find  the  area. 

4.2-1-3  8^8  the  sum  of  the  perpendiculars. 

8  ^20 

^:80  sq.  feet  the  area. 

2  ' 

Case  II.  When  the  two  diagonals  and  the  angle  they 

make  with  each  other  are  given. 

Rule.  Radius  is  to  the  sine  of  the  angle  contained  by 

the  diagonals  as  their  product  to  double  of  the  area. 

The  trapezium  ABCD,  (Plate  CCCLXXII.  Fig.   7  ) 

is  made  up  of  the  triangles  BEC,  CED.   DEA,   AEB. 

The  doubles  of  the   areas   of  the  two   first,    by  Prob.  2. 

Case  2.  are  BE  x  EC  X  sin.  E  and  DE  x  EC  x  sin.  E 

(supposing  rad.  —  1,)  and  twice  their  sum  is  BDxECx 

sin.  E.     In  like  manner,   twice  the  sum  of  the  triangles 

BEA,  AED  is  BD  x  AE  x  sin.  E,   therefore  twice  the 

whole  area  is 

BDx  ECxsin.  E+RDx  AExsin.  E= 

BDxACxsM.  E. 

Ex.     The   diagonals   of  a   trapezium   are   326.8  and 

269.2  feet,  and  they  contain  an  angle  of  54^°,  how  many 

square  yards  are  in  the  area  ? 

rad      ....     100000 

sin.  54°  30'  9.91069 

269.2  2.43f)08 

326.8  2  51428 


twice  area  71621.5  4.85505 

area  35810.7  sq.  feet. 

Problem  V. 

To  find  the  area  of  a  regular  polygon. 

jVote.  A  polygon  is  said  to  be  regular  when  its  sides 
are  equal,  nlso  its  angles. 

Rule  Radius  is  to  the  tangent  of  half  the  angle  con- 
tained by  two  adjacent  sides  of  the  polygon,  as  half  the 
H2 
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side  to  ll)C  radius  of  the  inscribed  circle;  and  the  area 
of  the  polygon  is  equal  to  the  rectangle  contained  by- 
half  the  perimeter  and  the  radius  of  the  inscribed  circle. 

From  C,  (Plate  CCCLXXII.  Fig.  8)  the  centre  of  the 
inscribed  circle,  draw  CD  perpendicular  to  the  side  AB, 
and  join  CA.  CB.  Then  CD  will  be  the  radius  of  the 
circle,  and  AB  will  be  bisected  in  D,  also  the  angles  at 
A  and  B  will  be  bisected  by  AC  and  BC. 

In  the  right  angled  triangle  ADC  rad.  :  tan.  A  :  :  A 
D  :  DC,  (Trigonometry);  iiencc  the  truth  of  the  first 
part  of  the  rule  is  evident. 

Again,  since  the  polygon  is  equal  to  the  triangle  ACB 
taken  as  often  as  the  figure  has  sides,  and  this  space  is 
manifestly  equal  to  a  rectangle  contained  by  CD  and 
J  AB  taken  as  often  as  the  figure  has  sides,  that  is,  to 
CD  and  half  the  perimeter  of  the  figure,  therefore  the 
area  of  the  polygon  is  equal  to  a  rectangle  contained  by 
CD  and  half  its  perimeter. 

Ex.  Find  the  area  of  a  hexagon,  the  side  being  20 
yards.  In  this  case,  half  the  angle  of  the  polygon  is 
60°. 

Rad.      lO.OOOOQ 

Tan.  60°      10.23855 

Half  the  side,  10       1.00000 


Log.  of  rad.  of  ins.  circle     1.23856 
Half  per.  60      1.77815 


1039.23  3.01671 

PUOBLEM  VI. 

To  find  the  area  of  any  rectlineal  figure. 

Rule.  Resolve  the  figure  into  triangles  and  trape- 
zoids, and  compute  their  areas  separately;  the  sum  will 
be  the  area  of  the  rectilineal  figure, as  is  sufficiently  evi- 
dent. 

Problem  VII. 

To  find  the  diameter  and  circumference  of  a  circle, 
the  one  from  the  other. 

Rule  1.  As  7  is  to  22,  so  is  the  diameter  to  the  cir- 
cumference nearly. 

As  22  is  to  7,  so  is  the  circumference  to  the  diameter 
nearly. 

Rule  2.  As  1 13  is  to  355,  so  is  the  diameter  to  the 
circuinfercnce  nearly. 

As  355  is  to  113,  so  is  the  circumference  to  the  dia- 
meter nearly. 

Rule  3.  Multiply  the  diameter  by  3.1416,  the  pro- 
duct is  the  circumference  nearly. 

Divide  the  circumference  by  3.1416,  the  quotient  is 
the  diameter  nearly. 

Tlie  truth  of  these  rules  will  appear  from  Prop.  iO.  of 
Sect.  V.  Geometry. 

Ex.  1.  The  diameter  of  a  circle  is  12  feet,  what  is  its 
circumferonce  ? 

12x22 

By  rule  1st,  7  :  22  :  :  12:  — - — zr  37.71  feet  nearly, 

ilic  circumference. 

By  rule  3d,  3.1416x12^:37.6992,  nearer  to  the  truth. 

By  rule    ^d,    113  :   355::  !3  : -^^—37.6991 15, 


Ex.  2.  The  circumference  of  a  circle  is  ohc  pole,  or 

5^  yards,  what  is  its  diameter  ? 

5.5 

:— 1.757  yards.     The  diameter. 


ii: 


3.1416 


Peoblem  VIII. 


To  find  the  length  of  any  arc  of  a  circle. 

Rule  I.  Find  the  number  of  degrees  in  the  arc  ;  then 
as  180°  is  to  that  number,  so  is  3.1416  times  the  radius 
to  the  length  of  the  arc. 

By  Prob.  7 3.1416  limes  the  radius  is  half  the  cir- 
cumference, which  is  an  arc  of  180° ;  and  the  arcs  of  a 
circle  have  the  same  ratio  as  their  measures  expressed 
in  degrees. 

Ex.  Required  the  length  of  the  arc  ADB,  (Plate 
CCCLXII.  Fig.  9.)  whose  chord  AB  is  6,  the  radius 
being  9  ? 

From  C,  the  centre,  draw  CD,  bisecting  the  arc ;  thib 
line  will  be  perpendicular  to  the  chord,  and  will  bisect 
it.  (Geo.  6  2.) 

By  Trigonometry.     CA=:9  Ar.  Comp.     9.04576 
istoAP=:3  0.47712 

as  rad.  10.00000 


28J' 


9.52288 


Again, 
180  :  38.944 


To  sin.  ACP=:19' 

Hence  ACB  =  38°  56i'   =    38.944 


3.1416  X  9 


38.944  X  3.1416  X  9 

Tso" 


6.117=  ADB. 
Rule  II.  A  near  approximation  to  any  arc  of  a  circle 
may  be  found  by  this  proportion, 
9  rad.  -{-  6  cos.  a.  :  14  rad.  -f  co.i.  a.  :  :  sin.  a.  :  arc.  a. 
This  approximation  was  investigated  as  follows  : 
Supposing  the  radius  of  the  circle  to  be  unity,  let  ue 
assume  the  equation, 

A  sin.  a  +  B  sin.  2  a  :z  a  (C  +  D  cos.  a), 
in  which  A.  B,  CD  are  numbers  lo  be  presently  de- 
termined, and  as  we  are  seeking  only  an  approximation 
to  the  arc,  let  us  suppose  it  to  be  such  a  fraction  of  the 
radius  that  its  7tli  and  higher  powers  may  be  neglected. 
Then  by  well  known  expressions  for  the  sine  and  cosine 
of  an  arc.     See  Arithmetic  of  Sines,  §  29. 


Sin.      a  ^z  a  — 


Sin.  2  a  ^  2  a 


a  Cos.     a  ZZ 


6 

Sa  = 


6 


+ 
+ 
+ 


120 

32a5 

120 


nearlv. 


s-.iU  nearer. 


Let   these   values  of  sin.  a,  sin.  2  a,  and  a  cos.  a,  be 
substituted  in  the  assumed  equation,  and  then,  by  mak- 
ing the  co-efficients  of  like  powers  of  a  equal  to  each 
other,  we  find 
A-f2B=C  +  D,  A  +  8B=:3D,  A-f32B  =  5D; 

A_7D__D^_3D 

and  hence  A  ^ — ;; — ,  B  ^  — — ,  C  ^ . 

These  values  of  A,  B,  C  being  substituted  in  the  as- 
sumed equation,  and  2  Sin.  a  Cos.  a  put  instead  of  Sin. 
2o,  we  have 

Sin.  a  (1  4  -f  cos.  a)  ::z  a  (9  :^  6  cos.  a). 
Hence  the  truth  of  the  rule  is  evident. 

Taking  the  same  example  as  in  last  problem,  we  havr 
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rad.  ~  9.  and  siti.  ^  a^3  ;  hence  cos.  i  a  =  i/  rad.  ^ 
—  sin.^Afl):=^72  —  8.48328,  and  we  liave  by  the  rule 

.34,48528  X3_3^^^3^3 


131.91168  :  134.48528  :  :  3 


131.91  168 


Hence  the  length  of  the  arc  is  6.11706;  lliis  value  is 
true  to  llic  last  figure. 

Note.  For  another  approximate  value  to  an  arc  of  a 
circle,  see  Geometky,  Prop.  II.  Sect.  5.  Part  1. 

Problem  IX. 

To  find  the  area  of  a  circle. 

Rule  1.  Multiply  the  radius  by  half  the  circumfe- 
rence, the  product  is  the  area. 

Note.  Tliis  rule  also  applies  to  a  sector  of  a  circle. 

Rule  2.  Multiply  the  square  of  the  diameter  by  the 
number  .7854,  the  product  is  the  area. 

The  fiisi  rule  has  been  demonstrated  in  Geometry, 
Prop.  VII.  Sect.  5.  Pan  I. 

If  the  diameter  be  supposed:^  1,  tlie  circumference 
■will  be  3.1415927  (10.5),  and  the  area, 
13  I  diam.  X  i  circum.  :r  7853982  —  .7854  nearly. 
And  since  (8.5)  circles  are  as  the  squares  of  their  dia- 
meters, 1  X  1,  or  1,  will  be  to  the  square  of  the  diame- 
ter of  any  circle  as  .7854  to  the  diameter  of  that  circle  : 
Hence  Rule  2.  is  formed. 

Ex.  Find  the  area  of  a  circle  whose  diameter  is  12 
feet. 

In  this  case  half  the  circumference  is  3.1416  y  6  — 
18.8496  feet,  and  the  area,  by  rule  1, 

18.8496  X  6;=  113.0976  sq.  feet  the  answer. 
Or,   by   Rule  2,  the   area   is   .7854  x   144—  113.0975 
sq.  feet. 

Problem  X. 

To  find  the  area  of  any  sector  of  a  circle. 

Rule  I.  Multiply  the  radius,  or  half  the  diameter,  by 
half  the  arc  of  the  sector,  antl  the  product  will  be  the 
area,  as  in  the  whole  circle. 

Rule  II.  As  360°  is  to  the  degrees  in  the  arc  of  the 
sector,  so  is  the  area  of  the  whole  circle  to  the  area  of 
the  sector. 

The  first  of  these  rules  is  contained  in  the  last  pro- 
blem, and  the  truth  of  the  second  is  sufficiently  evi- 
dent. 

Ex.  Required  the  area  of  a  sector  CADB,  (Fig.  9) 
the  angle  ACB  at  the  centre  being  18°,  and  the  diame- 
ter three  feel. 

By  Prob.  7,  3.1416  x  3  =9.4248  the  whole  circum- 
ference ;  and  by  Prob.  8  360  :  18  :  :  9.4248  :  :  47124  the 
arc  of  sector:  Hence,  by  Rule  1,  .47124  x  75  zz 
.35343,  the  area  of  the  sector.  Otherwise,  hy  Prob.  9, 
the  area  of  the  circle  =  .7854  x  9  ir  7.0686  ;  and  by 
Rule  3,  360  :  18  :  :  7.0686  :  .35343,  the  area  of  the  sec- 
tor. 

Problem  XI. 

To  find  the  area  of  the  segment  of  a  circle. 

Rule.  Find  by  the  last  problem  the  aiea  of  the  sec- 
tor having  the  same  arc  as  the  segment,  also  the  area 
contained  by  the  chord  of  the  arc,  and  the  two  radii  of 
the  sector,  their  sum,  or  difference,  according  as   the 


segment  is  greater  or  less  than  a  semicircle,  will  be  the 
area  of  the  sector. 

The  reason  of  this  rule  is  sufficiently  evident. 

Ex.  Find  the  area  of  the  segment  ADB,  Fig.  9.  which 
is  less  than  a  semicircle,  its  chord  AB  being  12,  and  the 
radius  AC  or  BC  10. 

By  Trig.  AC  :  AP  :  :  rad. :  sin.  ACP  =  36°  52'.2= 
36"  87,  the  degrees  in  the  Angle  ACD;  and  their 
double,  73.74  z^  the  degrees  in  the  arc  ACB.  Now, 
.7854  X  400  =  314  16.  the  area  of  the  whole  circle: 
Therefore  360"  :  36°  87  :  :  314.1  6  :  64  3504  zz  area  of 
the  sector  CADB.  Again,  the  three  sides  of  the  tri- 
angle ACB  being  10,  10,  and  12  ;  its  area  (Prob.  2,  Rule 
3.)  will  be  v/  (16  X  6  X  6  X  4)  =  48.  Therefore  the 
area  of  the  segment  zi  64.3504  —  48  =  16.3504. 

Problem  XII. 

To  find  the  area  of  any  segment  of  a  Parabola. 
Rule.  Multiply  the  base  of  the  segment  by  its  height. 

and  take—  of  the  product  for  the  area. 

The  truth  of  this  rule  is  proved  in  Conic  Sections. 
Sect.  7.  Prop.  1. 

Ex.  The  base  AB.  (Plate  CCCLXXII.  Fig.  10.)  of  a 
parabolic  segment  ACB  is  10,  and  its  altitude  CD  is  6. 
Hence,  by  the  rule. 

The  area  =  |  X  18  x  6  :;:  40. 

Problem  XIII. 

To  find  the  area  of  an  ellipse. 

Rule.  Multiply  the  product  of  the  two  axes  hy  the 
number  .7854  for  the  area. 

Let  a  denote  the  transverse  axis  AB,  (Fig.  11.)  and 
b  the  conjugate  axis  CD  ;  the  area  of  a  circle  that  has 
a  for  its  diameter  is  .7854  a'^  (Prob.  9.)  And  a  is  to  6 
as  the  area  of  this  circle  to  the  area  of  the  ellipse,  (Conic 
Sections,  Sect.  VII.  Prop.  3.)  that  is, 

a  :  6  ::  .7854  a^  :  area  of  ellipse. 
Hence  area  of  ellipse  :z  -7854  a  b. 

Ex.  The  area  of  an  ellipse,  whose  axes  are  10  and  S 
feet,  is  required. 

10  X  8  X  .7854  =:  62.832  sq.  feet. 

N'ate.  1.  Rules  for  computing  the  areas  of  elliptic  and 
hyperbolic  sectors  may  be  derived  from  the  investiga- 
tions given  in  Conic  Sections,  Sect.  VII.  Prop.  3J4, 
and  5. 

Kote  1.  Rules  for  hyperbolic  areas  are  also  invest! 
gated  in  Fluxions,  Art.  150. 

Problem  XIV. 

To  find  nearly  the  area  of  a  figure  bounded  by  v 
straight  line  BQ,  two  straight  lines  BA,  QP  perpendicu- 
lar to  BQ,  and    ny  curve  line  A  n  a' o"  ....  P. 

Rule.  Lei  BQ,  (Plate  CCCLXXII.  Fig.  1 2.)  the  base 
of  the  figure,  be  divided  inio  any  number  of  equal  parts 
by  the  perpendiculais  b  a,  b'  a',  b"  a",  Sec.  which  met: 
the  curve  in  a  a! a",  kc. 

Let  V  denote  the  first  perj-cndicilar. 
L  .   .   .  .  the  last. 

the  sum  of  the  remaining  even  perpen- 
diculars, viz.  a  b,  a"  b",  he.  i.'ie  2d, 
the  4th,  &.C. 


I" 
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■  ilie  sum  of  the  remaininpj  odd  perpendi- 
culars, viz.  a'  b',  a'"  b"',  Sec.  the  3d, 
(^      the  5tli,  Etc. 

.  tiie  common  distance  between  the  per- 
pendiculars. 
The  area  of  the  figure  will  be  nearly  equal  to 

^Dx(F-f-L-f4E-f2  0). 
And  the  approximation  will  be  so  much  the  more  accu- 
rate, accoriling  as  the  number  of  the  perpendiculars   is 
the  greater. 

To  prove  this  rule,  join  the  tops  of  the  first  and  third 
perpendiculars  by  the  line  A  a,  nieetint;  the  second  per- 
pendicular in  E,  and  throui^h  a  draw  CD  parallel  to  A  a', 
meeting  AB  and  a'  b'  in  C  and  D.  The  space  bounded 
by  the  curve  A  a  a',  and  the  straiglit  lines  AB,  B  6',  b'  a' 
is  made  up  of  the  trapezoid  AB  b'a'  and  the  space  con- 
tained by  the  arc  A  a  a',  and  its  chord  A  a' ;  now,  if  the 
arc  be  small,  it  may  be  considered  as  a  parabolic  arc,  and 
then  the  curvilineal  space  between  the  arc  and  its  chord 
will  be  1^  of  the  parallelogram  ACD  a'  (Conic  Sec- 
tions, Sect.  vii.  Prop.  I.)  Therefore  the  space  A  a  a'b' 
B  will  be  nearly  the  sum  of  the  trapezoid  AB  6'a',  and 
I  of  the  parallelogram  ACD  a'  ;  that  is,  the  sun 
the  trapezoid  AB  b'  a',  and  |  -if  the  trapezoid  CBA'OJ 
Now,  Trap.  AB  b'  a'  —  (AB  +  a'b')  B  b  (Geom.  Part  I. 

Sect.  4.  Prop.  7.) 
And  Trap.  CB  A'  D  =:  (CB-f  D  A')B4z:2a6xB6; 

Therefore  the  area  ol  the  space  A  a  a'  6'  B  is  nearly 

ZZ^|(AB -f  a'A')   -)- 4a  6^    BA 

=  \  (AB  +  4a  b+a'h')  B  b. 

In  like  manner,  it  may  be  shewn  that  the  space  a'b'b'" 
a!"  is  nearly 

=  ^  (a'A'  +ia"b"+c/"b"')  B  b, 
and  that  the  bpace  a"'h">  PQ 

=Z  \  (a"'b"'+'ia"b"^Y>q)  B  b, 
and  so  on  ;  hence  the  area  of  the  whole  figure,  which 
is  made  up  of  these,  is 

f  AB  +  PQ 
i  B  6  X   <  +  i  {a  b  J^  a"  b"  -\-  a}"  b 
(_  -f  2  (a'  6'  +  a!"  b'") 
as  was  to  be  demonstrated 

Ex  To  find  the  area  of  the  space  ABC,  (Plate 
CCCLXXII,  Fig.  1 3  )  supposing  it  to  be  a  quadrant  of  a 
circle,  the  radius  of  which  is  ZZ  1. 

Let  the  sector  BCE  be  one-third  of  the  quadrant,  draw 
ED  perpendicular  to  AC,  then  CDrZcos.  30°— J  CA. 
Divide  CD  into  four  equal  parts,  and  draw  the  perpen- 
diculars r  s,  ji  q,  m  n. 

Because  CA=1,  therefore  CDzrj.  C  r— |.  C  fi  zz\, 
^;   hence  DEz::>/(l — i)— 1^/7,    .md   in   like  man- 

:|v'6j-     Therefore, 
1—1  8660 


iiv)   j 


Cn!=^;   hence  DEzr>/(l — t)=5\/ 
ner,  r  «— .^^15,  /i  yZli^Ts.    "»  "= 
F-fI.=:l+A 


4  EzTJv' '5 +1.^63—7.6767 
2  0=lv'15=l-S365 


The  sum 

Multiply  by  .^  D 


=  11.4792 


The  product  =      4783 

Subtract  the  triangle  CDE  :=    .2165 


SECTION  II. 
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The  sector  CEB  =         .2618 

The  triple  of  which  is  the  quad.  ABCz:  .7854 


Problem  I. 

To  find  the  surface  of  a  right  prism  or  cylinder,  (Plate 
CCCLXXII.  Fig.  14,  15.) 

Rule.  Multiply  the  perimeter  of  the  end  by  the  length 
or  heiglit  of  (he  solid,  and  the  product  will  be  the  sur- 
face of  all  its  sides.  To  this,  when  the  whole  surface  of 
the  prism  is  required,  the  areas  of  the  ends  must  be  ad- 
ded. 

If  the  plane  surfaces  which  form  the  sides  of  an  up- 
right piistu  were  txtL-ndid  into  one  plane,  it  is  mani- 
fest, tlial  the  suiface  Uuis  formed  wouni  be  a  rectangle, 
having  one  of  its  sides  equal  to  the  height  of  the  prism, 
and  its  other  side  equal  to  the  perimeter  of  the  end  ; 
Hence,  the  truth  of  the  rule  is  manifest  in  tlie  case  of 
any  right  piisiii.  A  cylinder  may  De  regardfd  as  the 
limit  oi  all  prisms  which  can  be  inscribed  m,  or  cir- 
cumscribed about  its  base,  therefore,  its  suiface  ivia  be 
the  limit  of  tlitir  surfaces;  now,  the  expr•.•s^io  .  lor  the 
limit  is  evidently  the  product  of  the  circular  base  by  the 
height. 

Ex.  1.  How  many  square  yards  are  in  the  surface  of 
the  avails  of  a  room  of  any  prismatic  form,  whose  height 
is  10  fe<  t.  and  circumfereiice  58  '  ct  ? 

10  X  58  =  580  sq   feet  iz:  64|  -.q.  yards  the  answer. 

Ex.  2.  What  IS  the  convex  suriace  ol  a  cylindrical  pil- 
lar 12  feet  long  and  one  foot  in  diameter  ? 

The  circumference  of  the  base,  is  3. 1416  f>vi.  (Prob. 
7.  Sect.  1.)  And  the  surface  of  the  pillar  3.141C  x  12 
^  37.6992  sq.  feet. 

Problem   II. 

To  find  the  surface  of  a  right  pyramid  or  cone.  (Plate 
CCCLXXII,  Fig.  16,  17) 

Rule.  Multiply  the  circumference  of  the  base  by  the 
slant  height,  and  half  the  product  will  be  the  suriace  of 
the  sides;  to  which  the  area  of  the  end  may  be  added 
when  the  whole  surface  is  required. 

The  truth  of  the  rule  will  be  evident,  if  it  be  consider- 
ed that  the  faces  of  the  pyramid  are  equal  triangles,  hav- 
ing the  slant  side  of  the  pyramid  for  their  altitude,  and 
th.t  a  cone  may  be  considered  as  a  pyramid  having  an 
infinite  number  of  sides. 

Ex.  1.  The  slant  height  of  a  triangular  pyramid  ABCD 
is  20  feet,  and  each  side  of  the  base  3  feet.  What  is  its 
upper  surface  ? 

3  X  3  x  20      g^  j.^^^  ^^^  surface. 
2 

Ex.  2.  Required  the  convex  surface  of  a  cone,  the 
slant  height  behig  5  feet,  and  the  diameter  of  the  base 
3  feet. 

3  X  3.1416  ZT  9  4248  the  circumference, 

i  X  9.4248  X  5  =:  23.562  sq.  feet  the  surface. 

Problem  III. 

To  find  the  surface  of  the  frustum  of  a  right  pyramid 
«r  cone,  that  is  the  lower  part,  when  the  top  is  cut  off  by 
a  plane  parallel  to  the  base.  (Plate  CCCLXXII,  Fig. 
18.) 

Rule.  Add  together  the  perimeters  of  the  two  ends, 
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and  multiply  the  sum  by  the  slant  height,  and  take  half 
llie  pioiluci  I'or  the  surface. 

For  the  surface  is  equivalent  to  a  trapezoid,  whose  pa- 
rallel sides  are  the  perimeiers  of  the  ends,  and  height  is 
the  slant  surface. 

Ex.  Find  the  surface  of  AG,  the  frustum  of  a  square 
pyramid,  the  slant  height  KE  being  10  feet;  each  side 
of  the  greater  end  AC  3  feet  4  inches,  and  each  side  of 
the  lesser  end  EG  2  feet  2  inches. 

Here  3i  X  4  :z  13^  tlie  perini.  of  greater  end. 

S^  X  4  ^    8|  (he  perini.  of  lesser  end. 

Then    .--iini  ZZ  22  feet. 

And  22  X  10       ,  ,     - 

^  1 10  ieet  the  answer. 

2 

Problem  IV. 

To  find  the  solid  content  of  any  prism  or  cylinder. — 
(Plate  CCCLXXII,  Fig.   14,   15.) 

Rule.  MuUiply  the  area  of  the  base  or  end  by  the 
perpcidicular  height,  and  the  product  will  be  the  solid 
conlf  nt. 

This  rule  follows  from  Geom.  Part  2.  Sect.  2.  Prop. 
11.  and  Sect.  3,  Prop.  2. 

Ex.  1 .  The  si<les  of  the  base  of  a  triangular  prism  are 
3,  4  and  5  feet,  and  its  height  is  12  feet :  What  is  its  so- 
lid content  ? 

By  rule  2,  of  Problem  2.  Sect.  1.  the  area  of  the 
base  is 

^(6xlX2x3)z:6  sq.  feet. 

Hence  the  solid  contetit  ~  6X  12^72  cubic  feet. 

Ex.  2.  The  Winchester  bushel  is  a  cylinder  18J  inch- 
es in  diameter,  and  8  inches  deep  :  What  is  its  solid 
content  ? 

The  base  rz.7854x  18. 52=^268. 803  sq.  inches,  Part  1. 
Prob.  9. 

Therefore  the  solid  content  —268,803x8:^2150.424 
cubic  inclics. 

Problem  V. 

To  find  the  solid  content  of  any  pyramid  or  cone. — 
(Plate  CCCLXXn,  Fig.  16,  17) 

Rule.  Multiply  the  area  of  the  base  by  the  height, 
and  one  third  of  the  product  is  the  solid  content. 

This  rule  has  been  proved  in  Geometry,  Part.  H. 
Sect.  2.  Prop.  17.  and  Sect  3.  Piop.  3. 

Ex.  Each  side  of  the  base  of  a  triangular  pyramid  is 
3  feet,  and  its  height  is  10  feet  :  What  is  the  solid  con- 
tent ? 

By  Prob  2.  of  Sect.  1.  the  area  of  the  base=s3.8971 1 

square  feet. 

3.89711x30  .       ^ 

Hence ZZ38.9711     cubic    feet    the  solid 

content. 

Ex.  2.  The  diameter  of  the  base  of  a  cone  is  8  inches, 
and  its  heis^lu  is  a  foot.     What  is  if^  co:.tei,t  ? 

The  area  of  the  base— .7834X8;Z6  -"832  sq.  inches. 

»,.,,■  1  6  2H32X  i2 

And  the  solid  content  — —25.1328    cubic 

3 
inches. 

Problem  VI. 

To  find  the  solid  content  of  tlic  frustum  of  a  pyramid 
or  cone.     (Pl-.ite  CCCLXXII.  Fig.  18.) 

Rile  A  id  into  one  sum  the  areas  of  the  two  ends 
and  the  mean  proportional  between  them,  (that  is,  the 


square  root  of  their  product)  and  one  third  of  that  sum 
will  be  a  mean  area,  which,  multiplied  by  the  perpen- 
dicular height  of  the  frusium,  will  give  the,  solid  content. 

Investigation.  Let  ABCD  be  the  base  of  the  fru?'um, 
EFGH  Its  lop,  P  the  vertex  of  the  pyramid,  and  PM  a 
perpendicular  on  the  base,  meeting  the  top  in  L. 

Let  S  denote  the  side  of  a  square  equal  to  the  base,  « 
the  side  of  a  square  equal  to  the  top,  put  H  to  denote 
LM  the  height  of  the  frustum,  and  put  r  for  PL  the  re- 
remainder  of  the  perpendicular.  By  last  problem,  the 
content  of  the  whole  pyramid  is  iS2(H -(-'■)•  and  the  con- 
tent of  the  part  above  the  fiustum  is  |«^r,  hence  the 
frustum,  which  is  their  difference,  is 

iS»(H-fr)-4.^r=-JS.H-hKS2_,2y 

=:4S2H+;(S+»)(S— *)r 
Now  the  base  ABCD— S^,  ami  the  top  EFGH^:.?^  being 
similar  figures  (Geo.m.  Part.  II.  Sect.  2.  Prop.  13.)  they 
are  to  one  another  as  the  squares  of  their  like  sides  ; 
(Geom.  Part.  I.  Sect.  4  Prop.  27.)  that  is,  S*  :  s^  :  : 
AB2  :  EF2  ;  hence  ?,  :  s  : :  AE  :  EF.  But  berause  of 
the  similar  triangles  PAB.  PEF,  AB  :  EF  :  :  AP  :  EP, 
and,  again,  (Part  II.  S  xt.  1.  Prop.  12.)  AP:  EP  :  : 
(MP  :  LP:  :)  H  +  r  :  r,  therefore,  S  :  »:  :  H+r  :  r,  and 
S — a  :  s  :  :  H  :  r,  hence,  (S — «)  r^sH.  This  value  of 
(.S — a)  r  being  substituted  in  the  expression  given  above 
for  the  solidity  of  the  frustum,  it  becomes 

iS2(H-f4(S— *)  *H=^(S2.f  S«-t-«2)H. 
If  it  be   now  remarked  that  the  product  f>r  rectangle 
Ss  is  a  mean   proportional  between  S*   and  s^,  the  top 
and  bottom  of  the  frustum,  it  will  appear  that  the  formu- 
la just  found  gives  the  rule. 

Ex.  The  areas  of  the  ends  of  a  frustum  of  a  pyramiil 
or  cone  are  41  S7  and  23.38  square  feet,  and  its  height 
is  9  feet:  Find  its  solid  content. 

The  greater  end  ^     41.57 

The  lesser  i^     23.38 

The  mean  =^(41.57X23.38)  =     31.18 


3)96.13 


The  mean  area  32.04 

32.04X9=288.36  cubic  feet  the  solid  content. 

Problem  VII. 

To  find  the  surface  of  a  sphere,  or  of  any  segment  or 
zone  of  it. 

Rule.  Multiply  the  circumference  of  the  sphere  by 
the  height  of  the  part  required,  and  the  product  will  be 
the  curve  surface,  whether  it  be  a  segment,  a  zone,  or 
the  whole  sphere. 

This  rule  has  been  investigated  in  Fluxions  (§163.) 
We  shall  here  i^ive  a  different  investigation. 

Let  HIKE  (Plate  CCCLXXII.  Fig.  19,)  be  a  square 
described  about  a  circle,  and  .■\B  a  diameter  joinini;  two 
opposite  points  of  contact.  Take  D  d  an  indefinitely  small 
arc,  and  draw  DE.  de  perpendiculars  to  AB,  and  pioduce 
them  to  meet  the  side  of  the  square  in  F  and/.  Suppose 
now  the  circle  and  square  to  revolve  about  AB  as  an 
axia;  the  circumference  will  ger.erate  a  spherical  surface, 
and  the  side  of  the  square  will  generate  a  cylindric' sur- 
face. Let  s  denote  the  spherical  rone  generated  by  the 
arc  d  D,  and  c  the  corresponding  cylindric  surface  gene- 
rated by  the  straight  line  F  f\  also,  put  n  for  3.1416. 
Then,  since  D  t/,  ■■  account  of  its  smallness.  may  be 
reckoned  a  straight  line,  s  may  be  regarded  as  the  sur- 
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lace  of  a  ft-iisturu  of  a  cone.     Hence,  by  Prob.  7.  of  Part 
I.,  und  Prob   3   . if  this  Part. 

«=i(nx2DE+f!X2rff)  X  D  d, 

That  is,  becuu.-ic  1)L  aim  d  e  ..r>-  almost  equal, 
s—2  n  X  DKxUf/: 

In  like  manner,  c:^2  n  x  l''Lxl''y"; 

']  he  tloic,  s  :  e  :  :  UE  X  D  d  i  ¥E  X  V /. 

Draw  DG  jjcipendicuiai  lo  d  e-  anu  DC  to  the  cen- 
tre, and  bt(  aiisc  of  the  similar  trinities  DG  d.  DEC, 
D  d  :  DG  :  :  CD  :  DE  ;  ur  D  rf  :  Fy  :  :  EF  :  ED 

Hti.ce  DExD  £/~FExF/,  and  tlieielore  «— r  : 

Thus  it  appears  iliat  the  corresponding  iiidifinitcly 
small  elements  of  the  spheric  and  cylindiic  surtaces  are 
always  equal,  and  hence,  that  any  finite  p'^rtions  of 
them  comprehended  between  planes  perpendicular  to  the 
axis  AB  will  be  equal ;  so  that  the  truth  of  the  rule  is 
evident. 

Ex.  I.  What  is  the  superficies  of  a  globe  6  feet  in  di- 
an  tier  ? 

First  6X3.14I6~18  8496:3the  circumference. 

Then  18.8496x6:3113.0976  square  feet  the  superfi- 
cies. 

Ex.  2.  What  is  the  convex  surface  of  a  segment,  2  feet 
in  height,  and  cut  off  from  the  same  globe. 

18.8496X2=37.6992  square  feet  the  surface. 

Problem  VIII. 

To  find  the  solid  content  of  a  sphere. 

Rule  I.  Multiply  the  area  of  a  great  circle  of  the 
sphere  by  the  diameter,  and  |  of  the  product  is  the  solid 
content. 

Rule  II.  Multiply  the  cube  of  the  diameter  by  the 
decimal  .5236,  and  the  product  is  the  content. 

The  first  rule  has  been  demonstrated  in  Geometry, 
Part  II.  Sect.  3.  Prop.  6.  The  second  is  deduced  iVoin 
the  first,  thus:  put  d  for  the  diameter,  then  .7854  d^ziz 
area  of  a  great  circle  (Prob.  9.  Part  I.)  and  by  Rule  l.| 
d  X  .7854  rf2— .5536  d^ZZ  the  solidity. 

Ex.  What  is  the  content  of  a  sphere  2  feet  in  dia- 
meter ? 

Answer  23x-5236=4.I888  cubic  feet. 

Problem.  IX. 

To  find  the  solid  content  of  a  spherical  segment. 

Rule.  From  three  times  the  diameter  of  the  sphere, 
take  twice  the  height  of  the  segment,  then  multiply  the 
remainder  by  the  square  of  the  height,  and  the  product 
by  the  decimal  .5236  for  the  content. 

This  rule  may  be  derived  from  Ex.  3.  Art.  161. 
Fluxions  ;  or  it  may  be  found  in  a  moie  elementary 
form,  (Geometry,  Part  ii.  Sect.  3,  Prop.  5.)  as  follows: 

Let  CBEF  (Plate  CCCLXXII.  Fig.  20.)  be  a  square 
described  about  a  quadrant  of  a  circle,  and  CE  the  di- 
agonal drawn  to  tlie  centre.  Draw  GOHR  perpendicular 
to  the  radius  CF",  meeting  the  diagonal  in  O,  the  quadran- 
tal  arc  in  H,  and  the  side  of  tlic  square  in  R.  Conceive 
the  square  to  revolve  about  CF  as  an  axis;  then  BE,  the 
side  of  the  square,  will  generate  a  cylinder,  CE,  the  dia- 
gonal, will  generate  a  cone,  and  the  quadrantal  arc,  BF, 
will  generate  a  hemisphere,  having  the  common  axis 
CF.  Moreover,  the  line  GR  will  generate  a  plane,  the 
sections  of  which,  with  the  cylinder,  the  hemisphere, 
and  the  cone,  will  be  circles,  having  GR,  GII,  and  GO, 
for  their  radii.  Now  it  is  sufficiently  evident,  from  the 
above  quoted  proposition  in  geometry,  that  any  section  of 


the  cylinder  will  be  equal  to  the  sum  of  the  corresponding 
sections  of  the  cone  and  .sphere.  Hence,  if  we  conceive  the 
three  solids  to  be  made  up  of  very  thin  cylinders  having 
these  sections  lor  their  bases,  it  lollows  liiat  any  portion 
of  the  cylinder  comprehended  between  two  planes,  par- 
allel lo  its  base,  will  be  equal  to  the  sum  of  the  corres- 
ponding portions  of  llic  hemisphere  and  cone. 

Put  d  lor  the  diameter  ol  the  sphere,  A  for  FG  the 
commiin  height  ol  the  cylinder  EF^'R'R,  tlic  conic  frus- 
tum EE'O'O,  and  the  spherical  segment  HFH',  and  n 
for  the  number  .7854.  I'hen  the  area  of  the  common 
base  of  (he  cylinder  EE'R'R  and  conic  frustum  EE'O'O 
is  «  rf"  ;  and  because  GOl^GC,  the  diameter  of  the  top 
of  the  frustum  will  bed — 2A,  and  its  area  n(d — 2/i)^|; 
also  the  mean  proportional  between  the  top  and  bottom 
will  be  n  d  {d — 2/;.  Therefore  (by  Prob.  3,)  the  solid 
content  of  ur  fi  uslum  is 

•  $  n  d^+ri  (d— 2  /,y+nd  (d— 2  /i)l    X  A 

=:n{d'-h—2  d/i'^-t^  /i\) 
Now  the  solid  content  of  thi*  cylinder  is  n  d"  /i  (by  Prob 
1.)     Therefore    the    spherical    sfgment,  (which    is   the 
difference  ot  the  cylindir  and  eonic  frustum)  is 
n  (d''/;— dV;  +  2d/.'— f/i3) 
—  »  ,j(4d— 2 /i)A^ 
This  last  lorfnuia  is  the  analytic  expression  of  the  rule. 
Ex.  In  a  sphere  whose  diameier  is  21  inches,  what  is 
the    solid  content    of  a   segment  whose    height    is  4.5 
inches  ? 

First,  3X21— 2x4  5=54. 

Then  54X4.5X4.5X5236  =  57.25566  inches  the  con- 
tent required. 

Problem.  X. 

To  find  the  solid  content  of  a  paraboloid,  or  solid  pro- 
duced by  the  rotation  of  a  parabola  about  its  axis.  (Plate 
CCCLXXII.  Fig.  21) 

Rule.  Multiply  the  area  of  the  base  by  the  height, 
and  take  half  the  product  for  the  content. 

This  rule  has  been  investigated  in  Flujrions,  ^  161, 
Ex.  1. 

Ex.  If  BC,  the  radius  of  the  base  of  a  paraboloid,  be 
5,  and  AB,  its  height,  be  12  feet,  what  is  its  content? 

First  lo'x  7854::z785.4  the  area  of  the  base; 

Next  785.4x6  =  471  24  feet  the  solidity. 

Problem  XI. 

To  find  the  solid  content  of  a  frustum  of  a  parabo- 
loid. 

Rule.  Add  together  the  areas  of  the  circular  ends  ; 
then  multiply  the  sum  by  the  height  of  the  frustum,  and 
lake  half  the  product  for  its  solid  content. 

To  prove  this  rule,  put  A  and  a  for  the  ends,  h  for 
the  height  of  the  frustum,  and  c  for  the  height  wanted 
to  complete  the  paraboloid.  By  last  problem,  the  con- 
tent of  the  complete  solid  would  be  ^  A  (A-Fc)  and  that 
of  the  part  cut  off  ^  ac,  therefore  the  content  of  the 
frustum  is 

1  A  {/'+c)—i  a  f=i  ^  A  h+c  (A-a.)   ^ 

But  from  the  nature  of  the  parabola  A  :  a  : :  A+c  :  c 
and  A — a  :  a  :  :h:c,  hence  c  (A — a)'^a  A,  and  the  content 
of  the  solid  is 

i(AA+a/,)zzih{\+a.) 

Ex.  The  diameter  of  CC,  the  greater  end  of  a  para- 


MENSURATION. 


65 


bolic   frustum,  is  58,  that  of  DD'  the  'less  30,  and  the 
height  18  inches.     Find  the  content. 

Theaieasof  the  enrN=.7854  (30^  +  58^)1=3348.9455. 

The  contcni— 3348.9456x9~30140.5lu4  cub.  in. 

Problem  XII. 

To  find  the  solid  content  of  a  parabolic  spindle,  or 
solid  generated  by  the  rotation  of  an  arc  AEB  of  a  para- 
bola about  AB,  an  ordinate  to  the  axis. 

Rule.  iVlultiply  the  area  of  the  middle  section  by  its 
length,  and  take  -{j  of  the  product  for  the  content  of  the 
solid. 

For  the  investigation  of  this  rule,  see  Flaxions,  Art. 
161,  Ex.  2. 

Problem.  XIII. 

To  find  the  solid  content  of  a  frustum  of  a  parabolic 
spindle,  one  of  the  ends  of  the  frusium  passing  through 
the  centre  of  the  spindle.     (Plate  CCCLXII.  Fig.  22.) 

Add  into  one  sum  eight  limes  the  square  of  the  dia- 
meter of  the  greater  end,  and  three  times  the  square  of 
the  diameter  of  the  lesser  end,  and  four  times  the  pro- 
duct of  the  diameters;  multiply  the  sum  by  the  length, 
and  this  product  again  by  .05236  (viz.  -j\  of  .7854.)  and 
the  result  will  be  the'content. 

Putting  /.'ZZCD,  the  abscissa  of  the  generating  curve, 
which  is  albo  the  radius  of  the  greater  end  of  the  frus- 
tum, r'zrAC  ihe  semiordinate  of  the  curve,  yH^CRlzPQ 
the  radius  of  the  lesser  end  of  the  frustuni,  x~PR:^ 
QC  its  length,  and  ??z=.7854;  it  has  been  found  (Flux- 
ions, An.  161,  Ex.  2.)  that  the  content  of  the  frustum 
is 


4np 


(ry"  X- 


g^'x' 


+  i^')- 


Now,  from  the  nature  of  the  curve,  PR^  :  AC^  : :  DR 


'•ji—y  :  /i,  hence  7"^ 


:DC,that  is  x^  :  o'     .^.     ^,^., ,   

/i— y 

Let  the  values  of  (j'  and  y*  be  substituted  in  the  above 

formula  for  the  content  of  the   frustuni,  it  then  becomes 

1-^(8/;^ +4Aj/-f3v-,) 

an  expression  from  which  the  ruic  is  derived. 

E.\.  Suppose  the  diaineters  of  the  ends  to  be  8  and  6, 
and  the  li-ngth  10  ;  required  the  content. 

First  8x8=-f 3x6^-f4XSx6  =  812, 

Then  812xlOX.05236=42S.1632  the  content. 

Problem  XIV. 

To  find  the  solid  content  of  a  spheroid,  or  solid  gene- 
rated bv  the  rotation  of  an  ellipse  about  either  axis.  (Plate 
CCCLXXII.  Fig  23.) 

Rule.  Multiply  continually  tORClhcr  the  fixed  axis, 
the  square  of  th<-  revolving  axis,  and  the  number  .5236 
(01  \  .>t  3  1416)  and  the  last  product  will  be  the  solid 
content. 

This  rule  has  been  investigated  in  Fluxions,  Art. 
161. 

Ex.  1.  The  greater  axi^  AB  of  an  oblong  spheroid 
is  SO,  and  the  lesser  axis  CD  30,  what  is  the  solid  con- 
tent ? 

Here  the  greater  is  the  fiXcd,  and  the  lesser  the  revolv- 
ing axis. 
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Therefore  the  solid  content  is 

SOx'O-  X  •5236=23562  tlic  content. 

Ex.  2.  Wliai  IS  the  content  of  an  oblate  spheroid,  the 
axes  being  as  in  last  example  ? 

30X50^ X-5236zr39a70  the  content. 

Problem  XV. 

To  find  the  solid  content  of  the  frustum  of  a  spheroid, 
its  ends  being  perpendicular  to  the  fixed  axis,  and  one 
of  them  passing  through  the  centre.  (Plate  CCCLXXII. 
Fig.  24.) 

Rule.  To  the  area  of  the  less  end,  add  twice  that  of 
the  greater;  multiply  the  sum  by  the  altitude  of  the 
frustum,  and  |  of  the  product  will  be  the  content. 

Note.  This  rule  applies  also  to  the  frustum  of  a 
sphere. 

Investigation. — Let  ABE  be  a  quadrant  of  an  ellipse, 
C  its  centre.  CAFE  a  n (.tangle  circumscribed  about  it, 
and  CF  the  diagonal.  Diaw  any  straight  line  DG  par- 
allel to  CE,  meetini;  AC.  CF,  ABE,  and  EF  it,  D,  H, 
B,  G.     By  Conic  Sep  i  ions   Pn  I.  Sect.  2.  Prop.  16. 

DB=  :CE^::CA-— CD^  :  CA% 
and  by  sim.  trian    DH^  :  CE^  : :  DC"  :  CA\ 

Therefore,  (Geom   S.ct.  3.  Prop    10  ) 

DB'-|-DH=:CE^::C.A.-:CA=. 

Hence  DB"-^-DH2=:CE^=zOG^ 

Suppose  iiow  the  figure  to  revolve  about  AC  as  an 
axis,  so  that  the  elliptic  quadrant  may  generate  the  half 
of  a  spheroid,  the  rectangle  AE  a  cylinder,  and  the 
triangle  ACF  a  cone  ;  it  is  evident,  as  in  the  case  of 
the  sphere,  (Prob.  9.)  that  every  section  of  the  first  of 
these  solids  is  equal  to  the  difference  of  the  sections  of 
the  other  two ;  and  consequently,  that  the  frustum  of 
the  spheroid  between  CE  and  DG  is  equal  to  the  dif- 
ference between  the  cylinder  having  DG  or  CE  for  the 
radius  of  its  base,  and  the  cone  having  DH  for  the  ra- 
dius of  its  base,  and  CE  for  its  altitude. 

Put  7!— 3.1416,  then  (Prob.  4.)  the  content  of  the  cy- 
linder is  4  «  X  DG^  X  CD,   and  (Prob.   5)   the  content 
of  the  cone  is  *  n  X  DH^  X  DC  :  Therefore,   the   dif- 
ference, or  the  content  of  the  spheroid,  is 
4  7iXCD(DG^— |DH  =  ). 

But  it  was  shewn,  thai  DH^i^DG" — DB",  therefore 
the  content  of  the  solid  is  equal  to 

*nxCD(2  DG'  -fDB'), 
and  hence  is  derived  the  rule. 

When  the  altitude  becomes  the  semiaxis,  the  frustum 
becomes  half  the  spheroid,  which  is  |  of  the  circum- 
scribing cylinder,  agreeing  with  the  rule  of  Prob.  12. 

Ex.  Suppose  the  greater  end  of  the  frustum  to  be  15, 
the  less  9,  and  the  length  10  inches,  required  the  con- 
teni? 

The  area  of  the  gr.  end  =  15-X.7854. 

The  area  of  the  less=9'x.7854 

The  content  =  .7854  (9-  -f  2  xl5-)  X-^=1390.158 
cubic  inches. 

Gauging. 

The  geometrical  rules  by  which  the  content  of  any 
cask  may  be  computed,  form  a  particular  branch  of 
Mensuration  called  Gauging. 

Casks  are  usually  considered  as  having  one  or  other 
of  these  four  forms  : 

1.  The  middle  frustum  of  a  spheroid,  (computed  bv 
Pi-ob.  15.) 
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2.  The  middle  frustum  of  a  pn  I'j  lie  spindle,  (Prob. 
13.) 

3.  1  lie  two  equal  frustums  ot  a  paraboloid,    (Prob. 
11.) 

4.  The  two  equal  frustums  of  a  cone,  (Prob.  6.) 

The  content  of  any  cask  whatever  may  also  be  nearly 
found,  in  wine  or  ale  gallons,  by  the  following  general 
rule  : 

Rile.  Add  into  one  sum  39  limes  the  square  of  the 
bung  diameter,  2j  limes  the  square  of  the  head  diame- 
ter, and  26  times  the  product  of  the  diameters.  Multi- 
ply the  sum  by  the  length,  and  the  product  by  .00034; 
then  the  last  product,  divided  by  9,  will  give  the  wine 
gallon's,  and  divided  by  \  1,  will  give  the  ale  gallons. 

In  investigating  this  rule,  it  is  assumed  as  a  hypothe- 
sis, that  one-third  of  a  cask  at  eacli  end  is  nearly  a  frus- 
tum of  a  cone,  and  that  the  ii.iddle  part  may  be  taken  as 
the  middle  frustum  of  a  parabolic  spindle.  This  being 
supposed, let  AB  and  CD  (Plate  CXCLXXII.  Fig.25.)  be 
the  two  right  lined  parts,  and  BC  the  parabolic  part.  Pro- 
duce AB  and  DC  to  meet  in  E,  and  draw  lines  as  in  the 
figure.  Let  L  denote  the  length  of  the  cask,  B  the  bung 
diameter,  and  H  tlie  head  diameter  :  Then,  since  AB  and 
DC  have  the  same  directions  as  the  parabolic  curve  BFC, 
at  B  and  C,  they  will  be  tangents  to  the  curve  :  There- 
fore FI~i  EI.  Bui  BI  =  ^  AK,  and  licnce  by  similar 
triangles  EI  =  -y  EK  ;  consequently  FI  :z  -J  EI  ^  ^ 
EK:=^  FKzr  Jj  (B — H)  ;  so  that  the  com'inon  dia- 
meter BL=:FG--2  FI  =  B  —  j  (B— H)  =  ->-  (4B-F  H) 
which  call  C.  Now,  by  the  rules  for  parabolic  spindles 
and  conic  frustums,  we  obtain  (putting  n  for  .7854.) 

8  B^+4BC-f-3  C^     Ln_328  B^-f44  BH-1-3H- 

15  3  25X45 

for  the  parabolic  or  middle  part ;  and 

C^+CH-f-H^     2L7I     160  B" -f  280BH+310H2 

— ■— X :z xLn 

3  3  25X45 

for  the  two  ends,  and  the  sum  of  these  two,  after  proper 
reduction,  is 

Lti 
(39  B=-f26  BH-f  25  H^)  X  —^  nearly, 

n  .7854 

for  the  length  in  mchcs  ;  and  the  factor  -—  or  — — - 

being  divided  by  231  (the  inches  in  a  wine  gallon)  gives 

.00034   ,  ,  ■  ,.       r        •  II  1    •         <,-> 
the   multiplier  for  wme-gallons  ;  and  since  231 


is  to  252  as  9  to  11  nearly, 


.00034 


will  be  the  multiplier 


for  ale-gallons,  as  in  the  rule. 

Ex.  Suppose  the  bung  and  head  diameters  of  a  cask 
to  be  32  and  24  inches,  and  the  length  40  inches,  requir- 
ed the  conterit  in  ale,  also  in  wine-gallons. 

Here  (39^  X  32*  -f  26  x  32  X  24  -I-  25  X  24^)  x  40 
X  00034  ~  10105,  which  being  diviiied  by  9  and  by  1 1, 
■we  obtain  1 12-3  wine-gallons,  or  91-9  ale  gallons  for  the 
content.      (|) 

MENTZ,  or  Mavence,  anciently  Muguntium,  is  a 
eity  of  Germany,  in  the  Grand  Duchy  ol  Hesse.  It  is 
built  nearly  in  the  form  of  a  semi-circle  on  the  left  bank 
of  the  Rhine,  below  its  junction  with  the  Maine.  Meniz 
is  one  of  the  strongest  cities  in  Germany.  The  works 
are  numerous  and  strong,  and  of  such  an  extent  as  to 
lequirc  a  garrison  of  about  30,000. 

The  streets  of  Meniz  are  narrow  and  long,  and  the 
houses  by  no  means  handsome.  The  principal  edifices 
are  the  electoral  palace,  which  has  been  used  as  a  mi- 


litary hospital  since  1793,  the  house  of  the  Teutonia 
Kni  tIus,  and  the  arsenal.  The  principal  cliurohes  arc, 
the  Cathedral  and  its  towers,  the  church  of  Ignatius, 
the  I  urns  of  the  church  of  Notre  Dame,  the  church  of 
the  Augustines,  the  church  of  St.  Peter,  and  the  ancient 
church  of  St.  Stephen.  There  is  an  university  at 
Mcnlz,  founded  in  800,  and  established  in  1482  by  the 
Aichbishop  of  Diether,  besides  some  other  literary  esta- 
blishments. The  public  library  contains  80,000  vo- 
lumes, and  cabinets  of  medals,  natural  history,  phi- 
losophical instruments,  Roman  monuments,  and  pic- 
tures. 

The  trade  of  Mentz  is  chiefly  in  French  and  Rhenish 
wines;  and  its  chief  maijufaclures  are  those  of  cotton 
and  coffee  of  chicory.  The  population  is  about  20,000. 
East  Long.  8°  14',  and  North  Lat.  49"  58'.  A  very  full 
and  interesting  account  of  Mentz,  such  as  it  was  in 
1789,  will  be  found  in  the  Foynge  aur  le  Rhin  dtfiuia 
J\Iayence  jusijit'a  Dusseldorf.     Ncuwied,  179  1,  2  vols. 

MEQUINEZ,  or  Me^uinas,  the  principal  city  in 
the  province  Fez,  and  the  northern  capital  of  tlie  em- 
pire of  Morocco,  is  situated  in  34°  12'  North  L.itilude, 
and  about  5°  30'  West  Longilude.  It  stands  in  a  beau- 
tiful valley,  about  60  miles  eastward  from  Salee,  sur- 
rounded by  gentle  eminences  and  highly  cultivated  vales. 
It  is  an  ancient  town,  founded  about  the  end  of  the 
tenth  century,  by  a  tribe  of  the  Tenetes  called  Mequi- 
na,  who  had  revolted  from  the  ruler  of  Fez  ;  but  it  owes 
its  present  extent  and  importance  to  Sultan  Muley  Is- 
mael.  After  having  subdued  Ihe  petty  kingdoms,  which 
now  form  the  empire  of  Morocco,  he  resolved  to  esta- 
blish two  imperial  cities,  in  order  to  keep  his  subjects 
under  more  complete  authority ;  and  made  Mequinez 
the  capital  of  the  nortii,  as  Morocco  was  of  the  south. 
He  greatly  enlarged  tlie  city  towards  the  west,  and 
erected  a  tjeautiful  palace,  with  many  other  public  build- 
ings. On  the  norlli-west,  he  enclosed  a  large  sjjace  for 
the  families  of  his  black  troops,  called  tlie  Negroes  (^u  ir. 
ter,  and  which  nearly  equalled  the  city  in  extent  ;  but 
of  this  black  town  notiiing  now  remains  except  the  walls. 
Adjoining  to  this  place  is  the  Millah,  or  that  part  of  the 
city  inhabited  by  the  Jews,  which  is  walled  round  and 
in  a  good  slate  of  repair.  On  the  side  of  the  city  to- 
wards the  Atlas  mountains,  is  a  wall  of  circumvallalion 
about  six  feel  in  height,  which  was  built  as  a  defence 
against  the  impetuous  but  momentary  attacks  ol  the 
Bcrebbers.  The  palace  stands  at  the  south  end  of  the 
city  ;  and  is  a  very  extensive  square,  containing  several 
well  watered  gardens.  The  buildings  are  all  of  one 
story,  and  the  rooms,  though  narrow,  are  long  and  lofty, 
being  about  12  feet  wide,  25  long,  and  18  high.  Tiie 
walls  are  inlaid  with  glazed  tiles  of  bright  colours,  and 
the  light  is  communicated  by  means  of  large  foldnig 
doors.  Between  the  different  suites  of  apartments  are 
courts  paved  with  marble,  some  of  whieh  have  a  foun- 
tain in  the  centre  ;  and  in  different  parts  of  the  palaca 
are  separate  buildings  called  Kobbahs,  which  contain  a 
spacious  square  room  with  a  pyramidal  roof,  curiously 
carved  and  ornamented  in  the  inside.  In  the  centre  of 
the  whole  is  the  harem  or  seraglio,  within  which  is  a 
spacious  garden  planted  with  tall  cypress  tiees  ;  a  gallery 
supported  by  colunms  runs  round  the  inside  of  the  square, 
and  communicates  with  the  adjoining  apartments, 
which  terminate  in  a  common  hall  or  large  chamber, 
where  the  females  look  through  the  iron-latticed  win- 
dows, to  take  the  fresh  and  perfumed  air  of  the  gar- 
dens.    A   hospitium,   or    convent  of    Spanish  moulds. 
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v.as  established  in  Mequincz  by  the  king  of  Spain, 
about  the  beginning  of  the  18th  century,  for  the  relief 
and  spiritual  comfort  of  Catholic  captives  and  Chris- 
tian travellers  ;  and  was  much  respected  by  the  inha- 
bitants on  account  of  the  exemplary  lives  of  the  fathers, 
and  the  great  service  which  they  rendered  to  the  poor 
by  the  gratuitous  distribution  of  medicines ;  but  the 
place  was  deserted  previous  to  the  accession  of  Soliman, 
the  present  emperor. 

The  houses  of  Mequinez,  like  those  of  other  Maho- 
metan towns,  have  no  windows  towards  the  street,  ex- 
cept a  few  small  holes,  and  open  into  the  inner  court, 
which  are  surrounded  with  galleries  or  pillars.  The 
streets  are  narrow,  and  without  any  pavement  ;  so  that 
the  mud  in  winter  is  accumulated  to  a  degree  which 
renders  them  almost  impassable  on  foot.  The  inhabi- 
tants are  milder  in  their  manners  than  in  any  other 
part  of  the  empire  ;  and  are  extremely  hospitable  to 
strangers.  The  women  of  this  town  are  particularly 
and  almost  universally  distinguished  for  their  beauty  ; 
so  that  the  term  Mequinasia  has  become  a  proverbial 
epiihet  for  a  beautiful  woman.  Their  eyes  arc  large, 
black,  and  sparkling,  their  teeth  white,  and  their  com- 
plexion of  a  healthy  red  and  white,  forming  a  striking 
contrast  to  the  women  of  Fez,  within  a  day's  journey 
of  them,  who  are  generally  of  a  sallow  or  pale  complex- 
ion. They  have  also  elegant  forms,  and  possess  a  mo- 
desty and  suavity  of  manners  rarely  met  with  in  other 
places,  even  among  the  most  polished  nations  of  Eu- 
rope. The  population  is  estimated  by  Jackson  at 
1 10,000.  See  Chenier's  Present  State  of  the  Emfiire  of 
Morocco  ;  Jackson's  Account  of  Morocco,     (y) 

MERCATOR,  Nicholas.  See  Fluxions  and  Ma- 
thematics. 

MERCURY.     Sec  Astronomy,  and  Chemistry. 

MERIDA,  t/ie  Augusta  Emerita  of  the  Romans,  an 
ancient  town  of  Spain,  in  the  province  of  Estremadura, 
is  situated  on  an  eminence  near  the  River  Guadiana, 
which  is  crossed  by  a  large  and  good  bridge.  This 
town,  which  has  now  dwindled  into  insignificance,  is 
principally  celebrated  for  the  remains  which  it  still 
exhibits  of  Roman  magnificence.  The  pavements  of 
the  streets,  of  the  houses,  and  the  churches,  are  so 
many  vestiges  of  their  works,  and  the  wells  and  the 
cellars  are  filled  with  them.  Numerous  inscriptions, 
ruined  columns,  vases,  capitals,  friezes,  statues,  and  bas- 
reliefs  are  everywhere  seen.  Two  Roman  aqueducts 
are  still  seen  in  ruins,  and  also  the  vestiges  of  a  fortress. 
The  ancient  baths  are  in  an  excellent  state  of  preser- 
vation. Besides  these,  there  are  two  large  reservoirs 
of  water  like  lakes,  called  Albufera  and  Albuera,  which 
appear  to  have  been  used  for  combats  on  the  water. 
One  of  them,  which  is  a  league  from  Merida,  is  90  feet 
long,  and  51  deep.  It  is  surrounded  with  thick  walls, 
and  adorned  with  two  beautiful  towers,  a  very  fine 
flight  of  steps  leailing  to  the  bottom.  The  other  re- 
s<:rvoir,  which  is  2  leagues  from  the  town,  is  small, 
hut  the  walls  which  retain  the  water,  and  the  great 
tower  which  serves  it  for  an  aperture  for  air,  are  much 
finir.  The  environs  of  Meiida  abound  in  corn,  wine, 
and  fruits.  Its  population  ii  about  4500.  W«st  Long. 
6°  3',  and  North  Lat.  T-,&°  48'.  See  Laborde's  View  of 
S/iain,  Vol.  i.  p.  347. 

MERIDE,  a  tnuiical  inrerxml.  was  so  named  by  M. 
Sauvcui,  (see  Mem.  de  I'AcaJ.  16mo,  1701,  p.  407) 
3S  the   ^jVf   part  of  the  octave,  =  14.2761314  2 -f  1")  = 


14.2839938  2;  its  common  log.  is  .9929993,0243  ;  and 
it  is  equal  to  7  Eptamerides,  wliich  see. 

MERIDIONAL  PARTS.     See  Navigation. 

MERIONETHSHIRE,  a  maritime  county  in  North 
Wales,  is  bounded  on  the  north  by  Caernarvonshire  and 
Denbighshire  ;  it  is  divided  in  part  from  the  former  coun- 
ty by  an  immense  ravine,  througli  which  flows  a  small 
river;  on  the  eas:tby  Denbighshire  and  Montgomeryshire; 
the  division  of  it  from  the  latter  county  is  partly  formed 
by  one  of  the  most  celebrated  passes  in  Wales,  called 
the  Stoncy  Mile;  on  the  west  it  is  bounded  by  tiie  Irish 
Sea ;  and  on  the  south  by  Cardiganshire,  from  which  it 
is  divided  by  the  river  Dovey.  Its  form  is  nearly  that 
of  a  triangle,  the  apex  of  which  is  to  the  south.  Its 
length,  from  the  vicinity  of  Snowdon  to  the  confines 
of  Montgomeryshire,  is  43  miles,  and  from  Harlech 
to  the  boundary  of  Llangollen  jiarish,  it  is  about  38 
miles  broad.  Its  circumference  is  about  154  miles,  and 
its  area  691  square  miles,  or  442,240  acres.  It  is  divi- 
ded into  5  hundreds,  and  contains  one  county  town, 
Harlech;  the  other  towns  are  Dolgclly,  Bala,  and  Bur- 
mouth.  The  surface  of  the  county,  though  on  the  whole 
very  mountainous,  is  a  good  deal  varied,  as  there  are 
some  lower  hills,  and  beautiful  and  fertile  valleys,  in- 
terspersed with  woods,  lakes,  rivers  and  cataracts. 
These  circumstances,  together  with  the  grandeur  of  its 
sea  views,  render  it  one  of  the  most  romantic  and  pic- 
turesque of  the  Welsh  counties.  Some  of  the  principal 
mountains  and  vales  deserve  a  short  notice.  At  the 
noith -eastern  angle  of  the  county  is  a  long  chain  of 
mountains  which  branches  into  Denbighshire  and  Mont- 
gomeryshire ;  they  are  called  the  Ferergn  Mountains  ; 
their  northern  bcundery  is  the  Dec,  and  their  southern 
the  Tannad  ;  their  length  from  north  to  south  is  about 
16  miles,  and  their  breadth  varies  from  5  to  10.  There 
are  no  lakes  in  these  mountains,  and  no  river  of  conse- 
quence (iows  from  them.  The  fine  vale  of  the  Dee  lies 
below  them.  The  other  most  celebrated  mountains  arc 
Cader  Idris  and  the  two  Arrans.  Cader  Idris  is  the 
beginning  of  a  chain  of  mountains  which,  beginning 
near  the  sea,  about  a  mile  above  Towyn,  extends  in  a 
north  and  north-easterly  direction,  and  includes  the 
Arrans.  It  is  in  height  the  second  in  all  Wales.  Its 
peak  rises  above  the  town  of  Dolgelly  about  2,850  feet. 
It  is  very  steep  and  craggy  on  every  side,  and  nearly 
perpendicular  on  its  southern,  on  the  borders  of  Ta- 
lyllyn  lake.  The  breadth  of  this  chain  in  no  part  ex- 
ceeds 4i  miles,  and  in  some  parts  it  is  a  mere  ridge. 
The  loftiest  of  the  Arrans  is  said  to  be  only  120  feet  be- 
low Cader  Idris.  Beyond  this  mountain,  towards  the 
sea,  are  round  smooth  hills,  which  form  a  rich  and  ex- 
cellent sheep  walk,  and  then  meadows  and  bogs.  To 
the  north  of  Dolgclly  there  is  a  mountainous  tract,  con- 
taining several  lakes;  this  tract  extends  to  the  north 
part  of  the  county,  which  is  celebrated  for  the  beautiful 
vale  of  Festiniog  This  vale  is  scarcely  3  miles  long, 
and  not  one  in  breadth.  There  are  few  vales  which  af- 
ford such  delightful  prospects;  the  hills  which  bound 
it  arc  covered  with  oaks,  and  a  small  and  beautiful  ri- 
ver flows  in  a  serpentine  course  through  it,  in  the  midst 
of  rich  cultivated  fields.  Near  the  vale  are  the  falls  of 
the  Cynfaol :  the  upper  consists  of  three  steep  rocks, 
over  which  the  water  falls  into  a  black  bason,  which  is 
overshadowed  by  oil.er  rocks  ;  the  other  is  formed  by 
a  broad  sheet  of  water  precipitated  about  forty  feet.  The 
principal  lake  in  this  county,  and  indeed  the  largest 
I  2 
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lake  in  all  Waltb,  is  rcniblcinocr  or  IJala  Pool,  on 
ihc  banks  of  which  stands  the  town  of  Buia;  from 
nartli-cast  to  souili-wcsl  it  is  4  miles  long  ;  its  greaiest 
breadth  is  1,200  yards.  Its  water  is  said  to  be  so  pure 
that  the  most  delicate  taste  cannot  detect  any  admix- 
ture. The  scenery  around  it  is  mountainous,  but  not 
grand  or  picturesque.  In  stormy  weather  its  waters  are 
raised  8  ov  9  feet,  covcrinj;  the  adjoining  vale,  and 
sometimes  threatening  destruction  to  the  town  of  Bala. 
The  river  Dee  flows  through  this  lake.  There  are 
several  otlier  lakes  of  smaller  size,  some  of  which  are 
remarkable  for  the  beauty  of  the  surrounding  scenery. 

The  principal  rivers  are  the  Dee,  the  Descenny,  the 
Dyssi,  the  Avon,  and  the  Dyrwhydd.  The  Due  has  two 
spring  heads,  in  the  eastern  part  of  the  county,  near  the 
sides  of  the  Arran  mountaiti ;  these,  after  uniting  and 
passing  through  the  lake  of  Pemblemoer,  run  by  a  north- 
cast  direction  into  Di.nbighbhire.  The  Descenny  rises 
about  3  miles  to  the  south  ol  Dolgclly,  and  falls  into  the 
Irisii  sea  a  little  to  the  west  of  Towyn  ;  the  Dyssi  or 
Dovy  rises  in  the  west  part  of  tlie  county,  and  falls  into 
the  Irish  Sea  at  Aberdovy.  The  Avon  rises  to  the 
south-west  of  Bala,  passes  by  Dolgelly,  and  falls  into 
Ihe  Irish  sea  a  little  below  Barmouth.  The  Dyrwhydd 
rises  in  (he  nortli  of  the  county,  on  the  borders  of  Caer- 
narvonshire, and  falls  into  the  Irish  sea  about  3  miles 
north  from  Harlech.  The  coast  of  this  county  pos- 
sesses only  one  port,  Barmouth,  which  stands  on  a  lit- 
tle arm  of  the  sea,  and  is  of  difficult  enliance,  the  bar 
;idmitting  only  vessels  that  draw  8  or  9  feet,  even  at 
high  water.  On  tlic  northern  part  of  the  coast  adjoin- 
ing Caernarvoiisliire,  are  two  inlets  of  the  sea,  Trocth 
Bach  and  Troeth  Maivr,  having  one  entrance,  and  each 
receiving  a  small  stream  ;  the  greatest  part  of  them  are 
dry  at  low  water,  and  become  quicksand.  2000  acres  of 
the  latter  have  lately  been  recovered  by  embanking. 
Tradition  states,  that  a  whole  division  or  hundred  of 
this  county  has  been  swallowed  up  by  tli.e  sea,  and  there 
arc  appearances  that  strengthen  it.  This  hundred  is  said 
to  have  stretched  north  and  south  12  miles,  and  to 
have  been  about  5  in  breadth  ;  and  to  have  been  si- 
tuated between  Harlech  and  Barmouth.  About  half 
way  between  these  towns  is  a  causeway,  24  feet  thick, 
which  runs  for  a  considerable  way  into  the  sea,  the  end 
of  which  is  met  by  another  causevvay,  which  stretches 
out  from  a  point  to  the  nortli-west  of  Harlech.  The 
space  between  these  is  supposed  to  have  been  tlie  hun- 
di-cd.  The  inundation  is  said  to  have  happened  about 
the  year  A.  D.  500.  The  natural  history  of  this  coun- 
ty, so  far  as  its  mineralogy  is  concerned,  is  rather  intei-- 
csting.  The  moimtains  consist  principally  of  granite, 
porhpyry,  and  other  unstratified  rocks.  The  secondary 
hills  are  composed  of  mixed  schistus  ;  the  vallies  con- 
tain schistose  clay,  and  the  level  jjarts  of  the  county 
abound  with  peat  earth.  The  Ferwyn  motmtains  are 
composed  of  primitive  schistus,  in  thick  irregular  lami- 
nae, intersected  in  places  with  veins  of  quartz.  There 
uic  large  quarries  of  slates  in  those  mountains.  The 
only  metals  found  in  them  are  calamine  and  lead.  Ca- 
der  Idris  consists  of  siliceous  porphyry  in  mass,  inter- 
sected by  vines  of  quartz.  Siliceous  schistose  porphyry 
also  intersected  by  vicns  of  quartz  ;  argillaceous  pro- 
phyry  in  mass,  and  granilcU  in  mass.  There  are  no 
mines  in  or  near  Cader  Idris.  The  lake  of  Bala  abounds 
in  a  variety  offish,  of  which  the  red  trout  and  the  gwy- 
iiiad  are  the  rarest  and  most  esteemed.  It  is  remark- 
ed that  the  irout  in  the  Dec  have  white  flesh,  whereas 


those  in  the  lake  have  theirs  always  red.  The  climate 
of  tliis  county  is  very  cold,  and  at  the  same  time 
moist,  and  is  said  to  be  particularly  unfavourable  to 
fruit.  The  soil  in  some  pan  of  the  vallies  is  fruitful, 
but  in  general  it  is  very  sterile. 

After  having  described  the  Surface,  the  mountains 
and  lakes  of  Merionethshire,  little  remains  to  be  said  of 
this  county,  lor  its  agricuUure  cannot  be  a  matter  of 
any  importance,  when  we  reflect  on  the  nature  of  its 
soil,  surface,  and  climate,  all  of  which  are  unfriendly  to 
agriculture.  In  its  valleys,  potatoes,  barley,  and  oats  are 
cultivated  on  a  small  scale,  and  in  an  inferior  manner  ; 
the  pastures  in  these  valleys  are  good  ;  and  the  less  lofty 
hills,  especially  on  the  sea-coast,  near  the  mouth  of  ine 
Dovey,  furnish  extensive  and  excellent  sheepwdlks. 
In  other  parts  of  the  county,  breedini^  and  the  dairy 
are  attended  to  with  some  spirit  and  success.  Tliougli 
it  is  even  at  present  well  wooded,  especi.illy  when 
compared  with  the  adjoining  county  of  Caernuvvon- 
shire,  yet,  formerly,  from  the  account  of  Lcland,  it  ap- 
pears to  have  been  much  more  thickly  covered  wiili 
timber.  There  are  one  or  two  large  trees  in  it,  which 
deserve  notice.  In  the  church  yard  of  Malwyild  is  a 
remarkable  yew  tree  :  the  girth  of  the  trunk,  a  yard 
high,  is  22  feet  and  a  half,  the  radius  of  the  branches 
39  feet,  forming  a  circumference  of  about  240  feet. 
The  peasantry  near  Harlech,  chaunt  with  the  harp 
some  verses  in  celebration  of  an  oak  tree,  the  trunk 
of  which,  15  feet  in  length,  and  25  in  circumference, 
measured  609  cubic  feet.  From  the  fork  it  divid- 
ed into  several  branches,  3  of  which  extended  to  the 
length  of  45  feet.  The  roads  of  this  county  have 
been  much  improved  within  these  few  years.  From 
the  accounts  laid  before  Parliament,  it  appears  that  in 
the  year  1814,  the  length  of  the  paved  streets  and  turn- 
pikes in  this  county  was  206  miles  2  furlongs  ;  and  the 
length  of  all  the  other  highways  393  miles  1  fur- 
long. The  estimated  value  of  labour  expended  on  their 
repairs,  was  775/. ;  the  composition  money,  449/.  ;  the 
highway  rates,  ISO/.  ;  and  the  ir.oney  expended  in  law, 
8/.;  making  a  total  of  1102/.  for  the  maintenance  of 
599  miles  three  furlongs  of  streets  and  highways. 

Merionethshire  is  celebrated  for  its  woollen  manu- 
factures ;  strong  cloth  is  made  principally  near  Dol- 
gelly. Almost  every  little  farmer  makes  webs  ;  and 
few  cottages  are  without  a  loom.  The  cloth  is  generally 
sold  on  the  spot,  lliough  some  is  still  sent  to  Shrews- 
bury ;  a  great  deal  is  exported  through  Liverpool  and 
London  to  Holland,  Germany,  and  America;  the  rest 
is  used  at  home.  Stockings,  wigs,  socks,  and  gloves, 
are  made  in  the  town  and  neighbourhood  of  Bala  ;  they 
are  generally  purchased  by  chapmen,  who  sell  them  in 
the  adjoining  English  counties. 

This  county  returns  one  member  to  Parliament;  is 
jiartly  in  the  diocese  of  Bangor,  and  partly  in  that  of 
St.  Asaph,  and  in  the  province  of  Canterbury.  The 
following  are  the  results  of  the  returns  to  Parliament 
respecting  its  poor,  for  the  year  ending  the  5th  of  April, 
1815. 

Annual  value  of  real  properly  -         ^111,436 

Money  rais'  d  by  parochial  rates  -  14,25  4 

Money  expended  for  the  poor  -       -  12,095 

Money  in  removals,  suits  of  law,  Sec.         -         425 
Money  for  militia  purposes  -         -         .         50 

Church  rate,  county  rate,  Sec.         -  -  1713 

Total  expenditure  -         -  ^14,285 
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2213 

none 

336 

34 

Persons  relieved  out  of  workhouses 
Persons  iclieved  in  ciuco 
Occasionullv  in  and  out  of  ditto 
Members  ot"  Fiiendly  Societies 


Annual  amount  of  charitable  donations  for 

parish  schools         ...  ^84     0 

— for  other  purposes         -     221    18 

In  the  year  ISUj,  the  parochial  rates  amounted  to 
the  sum  of  9,443,  so  thai  in  1315  there  had  been  an 
increase  of  nearly  50  per  cent. 

The  following  are  the  results  of  the  last  population 
return:  in  the  year  \TOu,  23,800  inhabitants;  in 
1 75u,  30,900;  in  i  801,  30,500,  a  decrease  ;  and  it:  1811, 
S0,V24;  from  this  ii  appeais  that  the  population  in 
1811,  thoujjh  (greater  than  that  in  18')),  scarcely  ex- 
ceeded that  in  I  '50.  There  is  one  baptism  to  40  inha- 
bitants ;  one  burial  to  62,  and  one  marriage  to  129. 
Houses  itihabucd  -  -  -  62 Jo 

Families  occupying  them         -  -         6817 

Houses  building         ....  33 

Houses  uninhabited         -         -  -  115 

Families  en:ployed  in  agriculture  3619 

Families  in  trade         ....      1270 

All  others 1928 

Males             -             -             -         -  14,308 

Females 16,616 


Total  30,924 

See  Davies's  Vievj  of  the  jigrkulture  cf  A'orih  Wales  ; 
Aikin's  Tour  through  J\'orth  IVatca ;  and  Nicholson's 
Cambrian  Traveller's  Guide,     (w    s.) 

MKRM.^.IU,  or  Merman,  a  marine  animal,  the  up- 
per parts  of  which  are  supposed  to  resemble  those  of 
the  human  species,  and  the  lower  the  tail  of  a  fish. 

This  animal,  such  as  it  is  understood  to  be,  has 
never  come  under  the  observation  of  any  intelligent 
naturalist,  and  has  therefore  given  birth  to  many  contro- 
versies. Artedi,  however,  proposes  to  institute  a  genus 
under  which  the  mermaid  may  be  comprehended  with 

these  characteristics,  Siren,  Dentes Pinnx  date 

tantum  in  loso  cor/iore.  Cauda  fiinnata  nulla.  Caput, 
collum  el  pectus  ad  umbilicu?!t  usrjue,  liumanam  s/iccicm 
/labetU.  But,  at  the  same  time,  he  says,  "  I  wish  that 
some  skilful  ichthyologist  would  examine  this  animal, 
to  ascertain  whether  it  be  imaginary,  or  a  real  fish  ;  it 
is  better  to  refrain  from  opinions,  than  to  give  tliem 
precipitTitely-"  Bibliotheca  Ichthyotogicu.  Others  have 
shown  less  reserve,  and  have  declared  positively  that 
the  mermaid  is  an  animal  sui  generis,  narrowly  resem- 
bling the  human  species. 

The  ancients  describe  Sirens,  Tritons,  and  Nereids, 
as  inhabitants  of  the  waters;  and  it  has  been  general- 
ly believed  by  the  natives  of  all  maritime  countries, 
that  such  beings  actually  exist ;  but  the  discre])ancies  in 
the  description  by  those  who  have  seen  the  mermaic!, 
or  merman  of  modern  times,  are  such  tliat  they  can- 
not refer  to  the  same  animal.  Some  afnrm  it  is 
*  smooth  ;  others  call  it  hairy;  and,  according  to  a  third 
class,  it  is  covered  with  scales.  There  is  the  like  dif- 
ference regarding  the  real  figure  of  the  animal,  which 
is  said  cither  to  have  a  single  or  divided  tail  ;  or  to 
have  none  ;  as  seems  to  be  the  case  with  that  alluded  to 
by  Artedi. 

In  an  early  r.ccount  of  Newfoundland,  the  narrator 
describes  a   "  marcmaid,  or  marcman,"  which  he  ob 


served  within  the  length  of  a  pike,  as  a  strange  crea- 
ture, winch  came  swimming  swiftly  towards  him, 
"  looking  cheerfully  on  rny  lace,  as  it  had  been  a  wo- 
man By  the  face,  eyes,  nose,  mouth,  chin,  ears,  neck, 
and  forehead,  it  seemeu  to  be  so  beautiful,  and  in  those 
parts  so  well  proportioned,  having  round  about  the 
head  many  blue  streaks  resemoling  hair,  but  certainly 
it  was  no  hair."  The  observer  further  remarked,  that 
tiie  shoulders  and  back,  down  to  the  middle,  were 
scjuare,  white,  and  smooth,  as  the  back  of  a  man  :  and 
from  the  middle  to  the  end,  it  tapered  like  a  broad- 
hooked  arrow.  This  animal  put  both  its  hands  on  the 
side  of  the  boat  wherein  he  sat,  and  strove  much  to 
get  in,  but  was  repelled  by  a  blow.  (Sec  U'hitbourne's 
Discourse  of  A'eivjrjtaulland  in  fine.)  Probably  the  narra- 
tor's imagination  has  embellished  ihe  appearance  and  the 
boldness  ol  the  animal.  In  the  year  1 67  1 ,  another  marine 
animal  v.'as  seen  by  six  negroes,  who,  being  strictly  exa- 
mined on  the  subject,  agreed,  in  general,  that  from 
the  head  to  the  middle  it  resembled  a  man,  and  from 
thence  downwards  a  fish,  terminating  in  u  forked  tail  ; 
the  head,  face,  eyes,  antl  mouth,  w-ere  like  those  of  a 
man  ;  the  nose  extremely  Hat.  Its  hair,  which  was 
grey,  hung  over  the  shoulders  ;  and  the  beard,  also 
grey,  was  about  seven  or  eight  inches  long.  Grey 
liair  covered  the  breast,  but  the  throut  and  rest  of  the 
body  were  rather  M'hite.  The  size  of  the  animal  was 
about  equal  to  that  of  a  youth  of  16  or  17.  It  stood 
half  out  of  the  water,  looking  boldly  on  the  negroes, 
and  raising  its  hand  as  if  to  wipe  its  iiice  :  it  was  with- 
in a  few  paces  of  them  ;  and,  alter  showing  itself  three 
times,  plunged  into  the  sea.  Dc  Mailiet,  Telliamcd, 
torn.  ii.  p.  320. 

Nearly  about  the  same  period,  there  was  given  a 
very  distinct  account  of  an  animal  referred  to  this 
tribe,  though  the  author,  an  English  surgeon,  does 
not  design  it  by  any  name.  About  three  leagues 
from  the  mouth  of  the  river  Happahannock  in  America, 
v/hile  alone  in  a  vessel,  he  observed,  at  the  distance  of 
about  half  a  stone  throw,  "  a  most  prodigious  creature, 
much  resembling  a  man,  only  somewhat  larger,  stand- 
ing right  up  in  the  water,  with  his  head,  neck,  shoul- 
ders, breast,  and  waist,  to  the  cubits  of  his  arms,  above 
water;  his  skin  was  tawny,  much  like  that  of  an  In- 
dian ;  the  figure  of  his  head  was  pyi-amidal  and  sleek, 
without  hair  ;  his  eyes  large  and  black,  and  so  were 
his  eye-brows ;  his  mouth  very  wide,  with  a  broad 
black  streak  on  the  upper  lip,  which  turned  upwards 
at  each  end  like  mustachios.  His  countenanre  was 
grim  and  terrible  His  neck,  shoulders,  arms,  breasi, 
and  waist,  were  like  unto  the  neck,  arms,  shoulders, 
breast,  and  waist  of  a  man.  His  hands,  if  he  had  any, 
were  under  water.  He  seemed  to  stand  with  his  eyes 
fixed  on  mc  for  some  time,  and  afterwards  dived  down  ; 
and  a  little  after  rose  at  somewhat  a  greater  distance, 
and  turned  his  head  towards  me  again,  and  then  im- 
mediately fell  a  little  under  water,  that  I  could  discern 
him  throw  out  his  arms,  and  gather  them  in  as  a  man 
does  when  he  swims.  At  last  he  shot  with  his  head 
downwards,  by  which  means  he  cast  his  tail  above  the 
water,  which  exactly  resembled  the  tail  of  a  fish  with 
a  broad  fane  at  the  end  of  it."  Glover's  .dcc'jw:'.  of 
Virginia,  J/i.  Phil-  Trans-  vol.  xi.  p.  625,  tor  '676. 

The  mermaid  is  not  confined  to  any  quarter  of  the 
globe;  for  according  to  Debes,  in  1670  one  stood  near 
the  shore  of  the  Faror  Islr-nd'.,  in  sight  cf  n  ir.y  of  the 
inhabitants,  during   two  hours  and  a    hall,  up   to  the 
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navel  in  the  water.  "  Long  hair  hung  from  her  head  all 
around  her,  down  to  the  surface  ;  and  she  held  a  fish  in 
her  right  hand."  The  modern  historian  of  these  islands, 
Landt,  is  silent  on  this  subject. 

Pontoppidan,  a  credulous  author  indeed,  yet  willing 
to  take  a  compreliensive  view  of  doubtful  subjects, 
afiirms.  that  if  the  existence  of  European  mermaids  be 
called  in  question,  it  proceeds  entirely  "  from  the  fa- 
bulous stories  being  generally  mixed  with  the  truth." 
Hundreds  of  persons,  of  credit  and  reputation  in  the 
diocese  of  Bergen,  maintained,  with  the  strongest  as- 
surances, that  they  had  seen  this  creature,  sometimes 
at  a  distance,  sometimes  quite  close  to  their  boats, 
standing  upright.  It  was  formed  like  a  human  being 
down  to  the  middle,  but  they  could  not  see  the  rest. 
Nevertheless,  Pontoppidan  could  find  only  a  single 
person  who  had  actually  seen  and  handled  one  out  of 
the  water.  His  informer,  a  clergyman,  said,  that  in 
the  year  1719,  a  merman  had  been  cast  up  dead  on 
the  shore,  along  with  other  fish.  It  was  much  longer 
than  any  others  described.  "The  face  resembled  that 
of  a  man,  with  mouth,  forehead,  eyes.  The  nose  was 
flat,  and,  as  it  were,  pressed  down  to  the  face,  in  which 
the  nostrils  have  ever  been  very  visible.  The  breast 
was  not  far  from  the  head  ;  the  arms  seemed  to  hang 
to  the  side,  to  which  they  were  joined  by  a  thin  skin, 
or  membrane.  The  hands  were,  in  appearance,  like 
to  the  paws  of  a  sea-calf."  Natural  History  of  .Yor- 
way,  vol.  ii.  p.  190,  191.  Pontoppidan  observes,  that 
the  most  recent  account  of  the  animal  related  to  the 
year  1723,  when  three  ferrymen  affirmed  on  oath,  that 
one  had  been  seen  by  them  at  the  distance  of  not  more 
than  7  or  8  fathoms.  In  appearance,  it  resembled  an 
old  man  with  strong  limbs  and  broad  shoulders  :  its 
skin  was  coarse,  and  very  hairy.  The  head  was  small 
in  proportion  to  the  body,  and  had  short  curled  black 
hair,  which  did  not  reach  below  the  ears.  The  face 
was  meagre,  the  eyes  deep  sunk,  and  the  beard  black. 
It  stood  in  the  same  place  half  a  quarter  of  an  hour, 
exposed  down  to  the  breast,  and  the  tail  was  remark- 
ed to  taper  like  that  of  a  fish.  The  men,  beginning  to 
be  alarmed,  retreated,  when  the  animal,  inflating  its 
cheeks,  made  a  kind  of  roaring  noise,  and  plunged 
into  the  water.  One  of  the  same  ferrymen  affirmed, 
that  20  years  before,  he  had  seen  a  mermaid  with 
long  hair  and  large  breasts.  Pontoppidan  adds,  that  a 
creature  is  often  caught  on  the  hooks  of  fishermen, 
which  he  inclines  to  call  the  offspring  of  the  merman, 
some  being  as  large  as  a  child  of  three  years  old.  One 
had  been  taken  recently,  which,  in  the  upper  parts, 
resembled  a  child,  but  the  rest  of  it  was  like  a  fish. 
Vol.  ii.  p.  195. 

Torfacus  maintains,  that  mermaids  are  seen  near  the 
southern  coast  of  Iceland  ;  and  according  to  Olafsen, 
two  have  been  taken  in  the  surrounding  seas  ;  the  first 
in  the  earlier  periods  of  the  history  of  that  island,  and 
the  second  in  (733.  The  latter  was  found  in  the  belly 
of  a  shark.  Its  lower  parts  were  consumed,  but  the 
upper  were  entire.  This  creature  was  as  large  as  a 
boy  eight  or  nine  years  old  ;  the  head  shaped  like  that 
of  a  man,  with  a  very  prominent  occiput ;  and  the  fore- 
head broad  and  round.  The  ears  were  situated  far 
back,  and  had  larE;e  lobes.  On  the  head  was  long  stiH' 
black  hair,  liang:ing  down  lo  the  shoulders,  pretty 
much  reseml)ling  the  fucusjiliformis.  Tne  skin  above 
the  evtlids  was  greatly  wrinkled  and  bald;  and 
throughout  the    body,  of   a  clear  olive    colour.     The 


eyes  resembled  those  of  a  cod  ;  and  both  the  cutting 
teeth  and  grinders  were  long,  and  shai)ed  like  pins. 
The  arms  were  of  the  natural  proportion,  and  each  of 
the  five  fingers  connected  by  a  large  web.  The  neck 
was  short,  the  shoulders  high,  and  the  breast  and  back 
exactly  resembling  those  of  a  man.  Olafsen  considers 
the  peculariiies  of  this  animal  to  be  demonstrated  in 
the  hair,  teeth,  and  fingers.  But,  from  the  rnpid 
change  taking  place  in  the  stomach  of  a  shark,  and 
the  great  distance  it  can  speedily  traverse,  he  is  almost 
inclined  to  believe  that  these  were  human  remains. 
Yet  the  islanders  were  differently  impressed  ;  for  all 
firmly  credited  this  creature  to  be  the  marmcnilt,  by 
which  name  the  mermaid  is  known  among  them.  Olaf- 
sen Voyage  en  Islande,  tom.  iii.  p.  223. 

The  allention  of  the  public  has  been  more  lately  at- 
tracted to  accounts  of  mermaids,  supposed  to  have  been 
seen  on  the  coast  of  Scotland  and  Iceland.  According 
to  old  historians,  some  remai  kable  animals  were  taken  on 
the  coast  of  England,  which  were  called  "  a  tiilon,  or 
man  fish  ;"  but  no  accurate  and  authentic  description  has 
been  transmitted,  from  which  we  are  enabled  lo  deter- 
mine regarding  their  nature.  In  the  course  of  last 
century,  also,  a  plate  was  engraved,  we  have  under- 
stood, of  a  marine  animal,  by  the  same  denomination, 
which  was  taken  about  the  year  1746  or  1747.  It  is 
generally  credited,  among  the  inhabitants  of  the  north- 
ern coast  of  Scotland,  thrtt  the  mermaid  inhabits  the 
neighbouring  seas  ;  and  Mr.  Munro,  schoolmaster  of 
Thurso,  affirms,  that  about  the  year  1797  he  observed  a 
figure,  like  a  naked  female,  sitting  on  a  rock  projecting 
into  the  sea,  at  Sandside  Head,  in  the  parish  of  Reay. 
Its  head  was  covered  with  long  thick  light  brown  hair, 
flowing  down  on  the  shoulders.  The  forehead  was 
round,  the  face  plump,  and  the  cheeks  ruddy;  the 
mouth  and  lips  resembled  those  of  a  human  being  ; 
and  the  eyes  were  blue.  The  arms,  fingers,  breasts, 
and  abdomen,  were  as  large  as  those  of  a  full-grown 
female.  This  creature  was  apparently  in  the  act  of 
combing  its  hair  with  its  fingers,  which  seemed  to  af- 
ford it  pleasure;  and  it  remained  thus  occupied  dur- 
ing some  minutes,  when  it  dropped  into  the  sea. 
The  observer  did  not  remark  whether  the  fingers 
were  webbed.  On  the  whole,  he  infers  that  this  was 
a  marine  animal,  of  which  he  had  a  distinct  and  satis- 
factory view,  and  that  the  portion  seen  by  him  bore  a 
narrow  resemblance  to  the  human  form.  But  for  the 
dangerous  situation  it  had  chosen,  and  its  appearance 
among  the  waves,  he  would  have  supposed  it  a  wo- 
man.— Twelve  years  later,  and  not  very  distant  from 
the  same  spot,  as  we  conjecture,  several  peisons  ob- 
served what  was  supposed  a  mermaid.  It  floated  at 
the  distance  of  only  a  few  yards  from  them,  and  re- 
mained in  sight  about  an  hour.  Notliing  except  the 
face  was  at  first  visible  ;  and  as  the  sea  run  high,  the 
creature  sunk  gently  under  the  waves,  and  then  re-up- 
peared.  Tlie  head  was  very  round  ;  the  hair  thick 
and  long,  of  a  green  oil  cast  ;  and  it  appeared  trouble- 
some when  thrown  over  the  creature's  face  by  the 
waves.  As  they  receded,  it  removed  its  hair  with 
both  its  hands,  which,  as  well  as  the  arms  ami  fingers, 
were  very  long  and  slender.  The  last  were  not  webbed. 
The  forehead,  nose,  and  chin,  were  white,  and  the  whole 
side  face  of  a  bright  pink  colour;  the  throat  was  also 
white,  slender,  and  smooth  ;  and  the  smoothness  ol  the 
skin,  on  which  neither  hair  nor  scales  were  observed, 
particularly  attracted  attention.    The  face  seemed  plump 
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aud  round  ;  the  eyes,  of  a  light  (,'rey  colour,  were  small, 
as  albo  the  nose.  The  mouth  was  laigt  ;  and,  from  the 
jaw  bone,  which  was  straight,  llie  face  was  apparently 
short.  One  of  the  arms  was  frctiueniiy  extended  over 
the  head  of  the  animal,  as  if  to  frighten  a  bird,  which, 
hoiering  about  it,  seemed  to  distress  it  much.  When 
lliis  had  no  tffect,  the  creature  turned  round  several 
times  successively.  Both  liere,  and  in  the  former  in- 
stance, the  sun  shone  bright,  and  the  objects  were  suf- 
ficiently near  the  observers. 

Nearly  three  years  afterwards,  in  October  1811,  a 
singular  creature  is  said  to  have  been  seen  on  another 
part  of  the  coast  of  Scotland,  remote  from  the  former. 
A  peasant  made  oath  in  pres«.iice  of  a  magistrate,  that 
about  four  miles  south  of  C  I'.npbehown,  his  attention 
was  attracted  by  a  white  object  on  a  black  rock.  He 
crept  through  a  field  of  corn,  atrd  then  advanced  among 
the  rocks  on  the  shore,  until  he  approached  within  12 
or  15  paces  of  it.  The  upper  part  was  wiiite,  and  resem- 
bled the  human  form,  aiid  tapered  gradually  towards 
the  tarl,  which  terminated  like  a  fan  12  or  14  inches 
broad.  The  under  half  was  of  a  brindled  or  reddish 
grey,  apparently  covered  with  scales  ;  but  the  extremity 
of  the  tail  itself  was  of  a  greenish-red  shining  colimr\ 
Its  whole  length  appeared  to  be  four  or  five  feet,  and  it 
was  of  the  thickness  of  a  youth.  The  head,  hair,  arms, 
and  body  down  to  the  middle,  resembled  those  of  a  hu- 
man being  ;  but  as  the  creature  lay  flat  on  the  rock,  and 
■with  its  head  towards  the  sea,  and  was  constantly  strok- 
ing and  washing  its  breast,  the  peasant  could  not  dis- 
cover whether  or  not  the  bosom  was  formed  like  that  of 
a  woman.  The  neck  and  arms  seemed  short  in  pro- 
portion to  the  body.  Long  light  br'own  hair  covered 
the  head,  which  being  sometimes  raised  over  it  by  gusts 
of  wind,  the  animal  leaned  towards  one  side,  and  with 
Ler  hand  on  the  other  stroked  it  back,  then  shifting  its 
position, adjusted  it  in  the  same  manner  on  the  opposite 
side.  During  two  hours  it  remained  thus  exposed  to 
observation  ;  but  the  tide  having  receded,  so  as  to  leave 
the  rock  dry  five  feet  above  the  surface  of  the  water,  the 
animal,  leaning  forward  on  one  arm,  then  on  the  other, 
drew  its  body  towards  the  edge,  and  tumbled  clumsily 
into  the  sea.  Now  for  the  first  time  the  face  was  dis- 
tinctly seen,  having  all  the  appearance  of  the  human 
aspect,  with  very  hollow  eyes,  and  the  cheeks  of  the  same 
colour  as  the  rest  of  the  face. 

Still  more  lately  it  has  been  affirmed,  that  in  the 
course  of  autumn,  1819,  a  creature  appeared  on  the 
coast  of  Ireland,  about  the  size  of  a  girl  of  ten  years 
of  age,  with  a  bosom  as  prominent  as  that  of  one  of  six- 
teen, having  a  profusion  of  long  dark  brown  hair,  and 
full  dark  eyes.  The  hands  and  arms  were  formed 
like  those  of  man,  with  a  slight  web  connecting  the 
tipper  part  of  the  fingers,  which  were  frequently  employ- 
ed in  throwing  back  and  dividing  the  hair ;  and  the 
tail  appeared  like  that  of  a  dolphin.  This  creature 
remained  basking  on  the  rocks  during  an  hour,  in 
the  sight  of  numbers  of  people,  until  frightened  by  the 
flash  of  a  musket,  when  it  plunged  with  a  scream  into 
the  sea. 

These  are  some  of  the  most  recent  narratives  regarding 
marine  animals,  that  had  a  resemblance  to  the  human 
figure.  But  a  question  naturally  arises,  what  were  these 
animals  ?  Had  they  actually  some  of  the  parts  and  pro- 
portions of  man,  or  do  they  belong  to  another  order,  on 
which  credulity  and  inaccurate  observation  have  bestowed 
a  false  character  ? 


We  are,  no  doubt,  very  imperfectly  acquainted  with  a 
multitude  of  animals,  especially  those  of  the  aquatic 
tribes  ;  and  the  learned  Bishopof  Bergen  justly  exclaims, 
"  Were  it  possible  that  the  sea  could  be  drained  of  its 
waters,  what  incredible  numbers,  what  infinite  variety 
of  uncommon  and  amazing  sea  monsters  would  exhibit 
themselves  to  our  view,  which  are  now  entirely  un- 
known." A'atural  History  of  A'orway,  vol.  ii.  p.  185. 
Many,  however,  have  supposed,  that  because  a  narrow- 
link  appears  between  the  human  and  the  brute  creation 
on  land,  the  same  should  exist  in  the  sea;  and  various 
other  causes  have  contributed  to  the  prevalence  of  this 
opinion.  Nevertheless,  the  most  skilful  naturalists  of 
the  present  age  deny  the  existence  of  the  mermaid  : 
regarding  those  seen  in  the  sea,  as  some  of  the  various 
species  of  seals  ;  and  those  exhibited  as  siich  on  shore,  as 
natural  subjects  disguised  by  art.  The  triton  of  jElian 
arrd  Pliny  are  different;  the  woman  Jiah  of  Santos,  Bar- 
chewiiz,  Bartholin,  and  Artedi,  cannot  be  considered 
the  same  ;  nor  can  any  of  those  aninrals  we  have  describ- 
ed be  referred  to  the  Muaague  of  the  Pelew  islands, 
sixteen  feet  long,  and  twelve  in  circumference,  which 
has  been  lately  classed  with  "  the  merman  of  Norway." 
The  nature  and  properties  of  the  seal  are  yet  suscepti- 
ble of  many  illustrations ;  and  some  have  found  an  im- 
perfect resemblance  of  the  human  form  in  certain  or- 
gans, to  the  corresponding  parts  of  phocae.  Parsons, 
aji.  Phil.  Trans,  vol.  xlii.  p.  383.  A  recent  voyager  to 
the  North  remarks,  that  "  these  animals,  in  swimming, 
often  raise  themselves  as  far  as  the  shoulder  above  the 
surface  of  the  water-.  The  first  I  saw  in  this  position 
was  at  a  considerable  distance,  and  might  easily  have 
been  mistaken  for  a  man."  Laing,  p.  10".  But  the  il- 
lusion may  be  heightened  still  farther  ;  for,  according  to 
some  authors,  the  womanjish  of  the  African  seas,  when 
taken  in  nets  by  the  Negroes,  shrieks  and  cries  like  a 
woman.  Captain  Colnett  relates  also,  that  in  the  South 
Seas,  when  far  from  land,  an  animal  arose  beside  the 
ship,  and  uttered  shrieks  and  lamentat4ons,  so  like 
those  pi'oceeding  from  a  woman,  as  to  occasion  great 
alarm.  They  continued  for  above  three  hours,  and 
seemed  to  increase  as  the  ship  withdrew.  Captain  Col- 
nett conjectured  that  they  came  from  a  female  seal  that 
had  lost  its  cub,  or  a  cub  that  had  lost  its  dam,  but  he 
declares  that  no  resemblance  could  be  nearer  the  hu- 
man voice.  Voyage  Co  the  South  Seas,  p.  169.  The 
extreme  rarity  of  what  has  bees  called  the  mermaid, 
is  far  from  being  an  argument  against  its  existence. 
During  late  years,  naturalists  scarcely  believed  in  the 
giraffe  and  hippopotamus  ;  they  still  debate  concern- 
ing the  unicorn  and  the  mammoth ;  and  that  such  a 
creature  lived  as  the  great  sea  serpent,  was  resolute- 
ly denied,  until  one  was  cast  up  by  the  waves  on  our 
own  islands.  The  existence  of  a  marine  animal,  partly 
resembling  the  human  species,  is  therefore  to  be  con- 
sidered a  question  of  evidence,  which  remains  to  be 
decided,     (c) 

MERSEY.     See  England. 

MERTHYR  Tydvyl,  is  an  ill-built  and  irregular 
town  ot  Walts,  in  the  county  of  Glamorgan.  It  is  situ- 
ated on  the  river  Tay,  in  the  midst  of  bleak  hills,  and 
derives  its  importance  fi'om  the  iron  forges  in  its  neigh- 
bourhood. There  is  here  a  parish  church,  which  is  a 
large  and  handsoHie  building,  about  eleven  meeting- 
houses, a  philosophical  society,  a  printing-house,  and  a 
theatre.  The  iron  works  are  on  a  very  lafge  scale,  and 
strangers  are  much  interested  by  the  celebrated  water 
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wheel,  100  feel  in  diameter.  No  less  tiian  250  tons  of 
iron  ore  are  said  to  be  furnislicd  weekly,  and  240  io\is  of 
coal  consumed  daily.  The  articles  which  are  here  ma- 
nufactured are  exported  by  means  of  navigable  cr.nals  lo 
Cardifl",  in  vessels  of  300  tons.  Number  of  houses  240. 
Population  1256. 

!^1KSS1NA,  a  city  of  Sicily,  situated  at  ilic  north- 
east extremity  of  tlial  island,  ami  on  the  eastern  shore 
of  the  Straits  of  the  same  name,  which  are  particularly 
celebrated  from  contaiiiinsj  Scylla  and  Charybdis  v.ithiii 
their  precincts.  Tlicy  arc  formed  by  a  promontory  of 
Calabria  on  the  continental  side,  and  Cape  I'elorus  on 
the  Sicilian  coast,  the  intermediate  distance  being 
about  two  miles.  Scylla  is  a  lofty  rock,  risin;^. abruptly 
from  the  sea,  on  the  shore  of  Calabria,  12  miles  north- 
west of  Messina  :  it  is  surmounted  by  a  castle,  and  de- 
clines towards  the  town  of  Scylla  on  the  coast.  At  the 
distance  of  two  miles  from  it  a  murmuring  noise  like  the 
confused  barking;  of  dops  is  heard,  which  is  occasioned 
by  the  dasjiinj^  of  the  billows  among  the  caverns  below  : 
and  hence  the  ancients  fabled  a  hideous  female  monster, 
•jurrounded  by  ferocious  animals,  ready  to  devour  those 
mariners  who  came  within  her  reach.  In  calm  weather 
no  danger  is  lo  be  apprehended,  but  a  vessel  brought  into 
the  conflicting  wind  and  the  current  of  the  Straits,  which 
sometimes  runs  with  great  violence,  is  still  exposed  to 
destruction. — Charybdis, described  as  a  raging  whirlpool, 
which  absorbed  whole  vessels  with  their  crews,  and  then 
rejected  tlie  broken  fragments  and  mangled  bodies,  lies 
750  feet  from  the  city.  At  present,  when  viewed  from 
the  shore,  it  appears  like  a  body  of  water  in  tumultuous 
agitation,  and  en  nearer  approach  the  waves  are  disco- 
vered to  be  larger  and  more  disturbed,  dashing  together, 
so  as  to  produce  a  revolving  motion  among  themselves, 
throughout  a  circle  of  about  100  feet  in  diameter,  where 
the  sea  is  500  feet  deep.  The  smallest  barks  may  now 
cross  it  in  safety  ;  but  when  a  strong  wind  and  current 
are  opposite,  the  waves  become  more  turbulent  and  ex. 
tensive,  and  three  or  four,  or  a  greater  number  of  whirl- 
pools, are  formed:  Vessels  driven  among  them  are  not 
manageable,  and  if  unassisted  by  the  pilots  of  the  country, 
Ihcy  founder,  or  arc  impelled  on  the  opposite  shore,  and 
wrecked.  Charybdis,  however,  is  not  properly  a  vortex  ; 
it  has  no  power  of  absorption  ;  and  vessels,  on  the  con- 
trary, are  rather  repelled  from  it  by  a  centrifugal  force. 
Though  extricated  from  Charybdis,  a  ship  meeting  an 
adverse  wind,  on  leaving  the  Straits,  may  fall  on  Scylla, 
thus  verifying  the  words  of  the  ancients.  Twenty-four 
pilots  arc  kept  in  tlic  service  of  the  Sicilian  government, 
to  assist  vessels  navigating  these  Straits,  which  were 
passed  for  the  first  time  by  a  modern  fleet,  it  is  said, 
when  the  British  advanced  to  the  battle  of  the  Nile. 

One  side  of  the  city  of  iVIessina  rises  from  a  narrow 
plain  on  the  shore,  along  the  declivity  of  a  ciiain  of 
mountains,  finely  wooded  and  diversified,  and  another 
sweeps  along  the  margin  of  a  beautiful  harbour.  It  is 
built  with  considerable  regularity,  nearly  in  the  figure  of 
a  parallelogram,  and  consists  of  two  long  principal  streets, 
besides  a  third  on  the  quay,  intersected  by  a  number  of 
others,  at  right  angles,  all  of  which  are  paved  with  large 
blocks  of  lava  from  the  volcanoes  of  the  island.  It  con- 
tains several  squares  and  open  spaces,  embellished  with 
a  number  of  statues  and  fouiitains,  the  latter  copiously 
supplied  from  the  neighbouring  mountains;  from  whence 
also  toi  rents  di  scend  lhrou:<h  the  streets,  where  they  arc 
confined  by  walls  to  prevent  their  injuring  the  buildings. 
A  street  called  the  Marina,  or  Palazzata,  formed  of  a  row 


of  lofty  elegant  buildings,  extends  above  a  mile  along  the 
liarbour,  where  the  great  depth  of  water  admits  of  the 
largest  vessels  approaching  to  the  very  edge.  It  is 
penetrated  by  eighteen  or  nineteen  gateways,  leading  lo 
the  respective  streets  in  the  city,  over  which  are  sculp- 
tured appropriate  designs  and  inscriptions  ;  and  one  end 
terminates  with  the  royal  palace.  A  considerable  portion 
of  the  whole,  however,  as  well  as  the  statues  in  front  of 
these  edifices,  was  ruined  in  the  year  1783,  and  is  scarcely 
yet  completely  restored. 

Messina  contains  numerous  public  edifices,  among 
which  arc  about  fifty  churches,  many  of  fine  architec- 
ture, and  internally  decorated  with  paintings,  lor  the 
most  part  from  the  pencil  ol  native  masters.  The  ca- 
thedral, a  spacious  building  ol  Gothic  architecture,  and 
highly  embellished  withm,  stands  in  an  irregular  square^ 
where  there  is  a  bronze  equestrian  statue  of  Charles  III. 
of  Spain  in  the  centre.  Antique  granite  columns,  brought 
from  a  temple  of  Neptune  once  standing  on  the  Straits, 
support  the  vaulted  roof  and  the  timber  work  of  the 
nave.  The  great  altar  consists  of  mosaic,  richly  exe- 
cuted in  jasper,  agate,  la])is  lazuli,  remarkable  marbles 
and  pastes  of  various  colours,  whose  combination,  to- 
gether with  glided  bronze,  produces  an  imposing  ef- 
fect. There  is  a  marble  pulpit  here,  the  work  of  Gaggini, 
a  Sicilian  sculptor  of  the  sixteenth  century,  which  is 
much  admired.  This  cathedral  was  erected  by  Roger, 
Count  of  Sicily,  in  the  end  of  the  eleventh,  or  beginning 
of  the  twelfth  century  j  it  is  dedicated  to  the  Virgin 
Mary,  an  original  letter  from  whom,  addressed  from  Je- 
rusalem to  their  progenitors,  the  Messinese  boast  of  yet 
possessing.  Mtssina  is  an  archiepiscopal  see.  Directly 
opposite  to  the  cathedral  there  is  a  lountain,  ornamented 
wiih  a  number  of  fine  marble  statues  of  nymphs  and 
deities,  alike  elegant  in  design  and  execution.  It  is  to 
be  remarked,  that  some  parts  of  the  city,  such  as  the 
Sijnarc  of  the  Four  l''ountains,  are  named  from  the  struc- 
tures of  this  kind  embellishing  them. 

Here  there  are  not  fewer  than  thirty  convents  for  both 
sexes,  which  for  the  most  part  are  very  large,  and  highly 
ornamented  with  all  the  symbols  of  the  Catholic  faith. 

The  public  hospital  is  a  fine  building,  capable  of  re-  * 
ceiving  several  hundred  patients.  It  is  supported  by 
considerable  revenues,  arising  from  lands  and  houses, 
and  is  managed  by  a  committee  of  noblemen.  But,  owing 
to  prevalent  abuses,  there  are  few  patients  admitted,  and 
even  these  are  iioi  suitably  treated,  both  from  the  want 
of  necessary  attendance,  and  from  too  rigid  economy. 
Thclother  charitable  institutions,  consisting  of  six  asy- 
lums for  the  poor,  a  house  for  the  reception  of  found- 
lings, and  two  monies  di  fiieta,  labour  under  similar 
defects.  These  last  are  public  offices  under  government, 
where  money  at  a  small  per  centage  is  advanced  on 
goods  to  the  necessitous,  and  the  profits  applied  to  sup- 
port seminaries  for  the  education  of  youth.  Such  insti- 
tutions subsist  in  various  towns  of  Sicily,  where  they  are 
productive  of  the  most  beneficial  effects,  and  obviate  the 
inconvenience  which  is  felt  in  other  countries  from  the 
loan  of  money  by  individuals  on  pledges.  The  public 
prison,  which  by  a  singular  deviation  from  a  rei.1  sense 
of  its  purpose,  is  exhibited  in  a  very  fine  stmcture.  m 
one  of  the  principal  streets  ;  it  is  spacious  within,  and 
superior  to  that  of  the  capital  in  certain  respects,  but 
deficient  in  most  of  the  essential  requisites  of  such  a 
place  ;  cleanliness,  for  example,  and  in  the  sexes  being 
separated,  which  are  precautions  alike  important  to 
health  and  morals.      Messina  also  contains  two  houses 


MESSINA. 


73 


of  correction  fui-  women.     The  royal  palace  and  senate- 
house  are  fine  buildiiii^s. 

There  are  four  public  libraries,  but  only  two  of  them 
are  of  importance.  The  Biilish  residents  in  Messina, 
however,  have  established  reading  rooms.  A  newspaper, 
said  to  be  the  oiiiy  one  in  the  island,  is  published  here, 
in  Italian,  called  tiie  Brilish  Gazette. 

The  state  of  the  drama  is  considered  very  low  in 
Messina,  and  the  theatre  in  every  respect  unworthy  of 
so  large  a  population.  Friday  is  selected  for  the  per- 
formance of  tragedy,  on  which  evening  the  theatre  was 
shut  previous  to  the  dissemination  of  the  writings  of 
Alfieri.  From  the  scarcity  of  public  amusements,  gam- 
ing tables  arc  frequently  resorted  to,  especially  by  the 
more  fashionable  Sicilians. 

The  city  is  defended  by  two  forts,  Gonzago  and 
Matagiifone;  and  tlie  harbour  is  protected  by  a  penta- 
gonal furtitication,  called  the  citadel,  which  was  erected 
in  the  year  1679.  This  is  the  strongCot  place  in  the 
island,  and  it  has  casemates  for  5000  men.  Near  to  it 
is  a  lazaretto,  wliicii,  notwithstanding  the  prevalence  of 
the  plague  in  mar.y  parts  of  the  Mediterranean,  is  the 
only  one  in  Sicily  ;  and  so  little  regard  is  paid  to  safity, 
that  the  restrictior.s  both  on  landing  goods  and  the  crews 
of  ships  under  quarantine  are  very  easily  evaded. 

The  harbour  of  Messina  is  the  best  port  of  Sicily, 
containing  not  less  than  from  20  to  4i)  lathoms  water, 
close,  to  tiie  quay,  and  its  situation  is  esteemed  superior 
to  any  other  in  the  Mediterranean.  Hence  this  city  has 
been  always  a  place  of  considerable  trade.  A  large 
proportion  of  the  produce  of  the  island,  affording  no  less 
than  ninety-six  articles  of  export,  is  to  be  found  in  the 
city.  The  produce  of  the  environs  is  principally  fruits 
and  wines,  and  the  chief  manufacture  consists  of  silks. 
■\V'hat  is  called  the  Faro  red  wine,  is  in  great  repute 
with  the  British  on  account  of  its  strength  and  resem- 
blance to  port,  which  it  also  equals  in  quality  when  kept 
three  or  four  years.  In  addition  to  the  quantity  made  for 
home  consumption,  about  ten  thousand  pipes  are  exported 
yearly.  The  other  ex  ports  arc  dried  iigs,  citrons,  oranges, 
lemons,  lemon  juice,  manna,  essence  of  bergamot,  red 
tartar,  goat  skins,  hides,  mottled  soap,  for  the  American 
mat  ket,  linen  and  rags,  partly  to  England,  partly  to  the 
Italian  ports.  Some  time  ago  it  was  computed  that 
there  were  exported  2000  chests  of  (;ranges,  and  6000 
chests  of  lemons,  each  containing  40S  ;  likewise  280 
barrels  of  lemon  juice.  During  several  centuries  silk- 
worms have  been  successfully  reared  in  the  vicinity  of 
Messina,  and  their  produce  is  to  be  ranked  among  the 
first  sources  of  its  opulence.  There  are  several  exten- 
sive manufictories  of  that  article  heie,  and  many  years 
since  1200  looms  were  employed  in  the  city.  The  silks, 
however,  are  not  highly  esteemed,  but  by  the  recent  in- 
troduction of  the  machinery  constructed  in  Britain,  their 
fabric  Ihioughout  Sicily  is  in  a  stale  of  progressive  im- 
provemerit.  An  ainple  assortment  of  the  produce  of 
the  Levant  and  the  Morca  is  brought  hither  by  the 
Greeks,  consisting  of  carpets,  silks,  cotton,  limber,  fruits, 
gums,  drugs,  and  other  merchandize.  During  later 
years  a  number  of  British  merchants  have  settled  here, 
by  whom  an  active  commerce  is  prosecuted,  yet  it  is 
supposed  with  less  real  advantage  than  their  original 
prospects  contemplated.  Messina  is  a  free  port,  but  not 
in  the  full  acceptation  of  that  term  :  and  the  inhabitants, 
in  consequence  of  the  misfortunes  of  the  city,  have  had 
an  immunity  from  taxes  for  25  years. 

Part  of  the  inhabitants   hnd   occupation    in   the  coral 
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fishery;  and  in  that  of  the  sword-fish  and  sliark  during 
certain  seasons  of  the  year.  About  eighteen  or  twenty 
vessels  are  engaged  in  the  first,  each  navigated  by  eight 
men,  who  are  exclusively  Messinrsc,  on  account  of  ti-.tir 
superior  personal  strength  and  skill,  and  also  from  the 
dangers  attending  it.  They  obtain  nearly  3000  pounds 
of  coral  yearly;  but  the  fishermen  consider  this  a  secor- 
dary  employment,  and  to  be  followed  only  when  none 
more  profitable  occurs.  In  the  capture  of  the  sword- 
fish,  from  eight  to  twelve  barks,  each  provided  with  two 
boats,  are  employed.  The  fishermen  use  either  strong 
nets  or  a  harpoon,  which  is  so  constructed,  that,  on  strik- 
ing the  fish,  the  shaft  is  disengaged  from  the  iron  head, 
while  both  are  retained  by  a  cord  600  feet  long.  Much 
dexterity  is  practised  here  ;  and  the  fishermen,  who  are 
very  superstitious,  rejieat  a  Greek  sentence,  as  a  charm 
to  attract  the  fish  to  their  barks.  Most  of  those  taken 
are  consumed  in  Messina,  wliere  tliis  fish  is  favourite 
food  ;  and  some,  being  salted,  is  sent  in  presents  to  Na- 
ples. The  fisheiy  of  the  shark  is  not  regularly  followed, 
as  it  resorts,  at  uncertain  periods,  to  tlie  Straits;  and 
the  occupation  is  attended  v;ilh  danger,  from  the  great 
voracity  of  the  creature. 

'I'he  judicial  establishments  exceed  all  proportion  to 
the  population,  which  in  itself  produces  many  inconve- 
niences ;  and  the  inhabitants  are  greatly  dissatisfied  with 
the  discharge  of  the  duly  of  their  functionaries.  There 
is  a  senate,  consisting  of  fifteen  membeis,  or  officers, 
civil  and  crimirial  courts,  whose  proceedings  are  subject 
to  appeal  in  the  courts  at  Palermo,  and  civil  officers  su- 
perintending the  whole,  amounting  to  no  less  than  300. 
It  is  imposbible  to  obtain  a  prompt  decision,  which  keeps 
a  number  of  litigants  constantly  at  law  ;  and,  in  conse- 
quence, a  great  many  professional  persons  find  employ- 
ment. Justice  is  very  partially  administered,  which  is 
the  source  of  great  annoyance  to  the  parties  ;  and  the 
police  of  the  city  is  bad.  A  few  years  ago,  an  Englishman 
having  been  robbed  and  murdered  in  the  streets,  his  mer- 
cantile countrymen  resident  here  demanded  the  punish- 
ment of  the  oflenders,  who,  after  much  eciuivocation  and 
delay,  were  convicted.  Nevertheless,  their  relatives  en- 
deavoured to  redeem  them  from  the  penalty  by  bribery  ; 
and  it  required  the  most  vigorous  efforts  to  obtain  their 
execution.  Forty-eight  villages  are  dependent  on  the 
city,  and  governed  by  the  same  laws. 

Messina  is  the  second  city  in  Sicily,  and  is  at  present 
in  a  high  state  of  pros;^erity,  notwithstanding  the  defects 
of  its  internal  administration.  The  population  of  few 
cities  has  undergone  greater  fluctuation  within  an  equal 
period.  During  its  most  flourishing  condition,  in  the 
course  of  the  preceding  century,  the  inhabitants  are  sup- 
posed to  have  amounted  to  100,000  ;  successive  public 
calamaties,  however,  reduced  them  to  25,000,  or  26,000, 
in  1781.  In  the  year  1798,  by  an  actual  enumeration, 
the  population  was  found  to  amount  to  45,000  souls  ;  but 
so  rapid  has  been  the  increase  of  late,  that  it  is  now  com- 
puted at  between  80,000  and  90,000.  The  cause  of  so 
unexampled  an  augmentation,  is  ascribed  to  the  growing 
prosperity  of  the  island  in  general,  the  extension  of  com- 
merce, circumstances  which  have  driven  many  fami- 
lies from  agricultural  pursuits,  and  particularly  to  the 
presence  of  the  British  forces.  This  is  the  only  place 
in  the  island  where  there  are  any  Jews,  as  that  nation  has 
been  proscribed  since  the  year  1492,  when  they  were 
expelled  from  the  Spanish  dominions. 

Messina  is  a  place  of  great  antiquity,  first  known  by 
the  name  of  ZaucU,  or  Zanclca,  from  one  of  its  fouiid- 
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ers;  lliouj;!i  some  clyniologis;s  inaiulain  tluit  this  is  a 
Greek  Word,  ciKir.icicribiic  ul  llie  shape  of  iis  liarbour, 
wliicli  rcsi-iTibles  a  sickle.  A  new  colony  haviiij;-  come 
liiilier  IVuiii  Mycenc  in  Greece,  il  was  tliencel'orwaril 
calkd  Alessana,  atil  ai  a  later  <lale  was  llie  scene  of 
sanj^viinary  liosiililics  beUvten  the  Romans  .:iid  Carllia- 
ginians.  SiMce  that  lime  il  has  panielpaled  in  ilie  ge- 
neral loilunvs  of  ine  island.  Bill  in  modern  liistory  it 
has  been  chiefly  celebiattd  foi-  its  Hiislortunes.  When 
in  a  very  piosperous  eoudilion,  the  plai^ue,  introduced 
by  a  vessel  from  the  Levant,  in  1743,  swept  away 
33,01.10  souls  m  ihe  course  of  a  few  uionlhs;  and  before 
having  completely  recovered  from  lliis  disaster,  the  in- 
habilanis  were  visited  by  another  awful  calamity.  At 
noon,  on  the  5tli  of  Febiuary,  1783,  a  long  thick  cloud 
was  seen  on  the  oi)posite  shore  ol  Calabria,  whioli  was 
inslanlly  followed  by  a  lioUow  subterraneous  rolling  un- 
der tie  cUy  ;  and,  amidst  a  torrent  of  hail  and  rain,  ac- 
companied by  loud  peals  of  thunder,  an  earlh(|uake 
shook  it  to  its  foundations.  The  inhabitants  fled  from 
ihcir  houses  to  ihc  squares  and  open  places;  while  a 
sufl'otaling  smell  of  sulphur  escaped  Irom  the  earth, 
opening  in  fissuies  under  iheir  feet.  Inccssanl  imdula- 
tions  conimued  chiring  several  successive  hours,  when  at 
length  a  tremendous  concussion,  at  about  7  oi  8  w'clock 
of  llu-  subsequent  evening,  completed  the  ovei  throw  of 
the  more  solid  edifices,  which  had  resisted  the  feeble 
shocks  preceding  it.  Numbers  of  the  citizens  were 
overwhelmeil  by  ihe  ruins;  many,  in  ihc  scene  of  terror 
ami  dismay,  hurried  to  the  quay  to  get  on  board  of  Uie 
vessels  lying  there  ;  some  sought  refuge  in  the  country  ; 
but  others,  more  intrepid,  disregarded  their  own  safety, 
to  rescue  their  weaker  relatives  from  the  walls  arid 
rafters  which  were  crashing  around  Ihem.  Half  of  the 
whole  city  was  now  levelled  with  the  ground  ;  one  quar- 
ter of  it  rendered  ruinous;  and  tlio  remaining  portion 
grCally  damaged.  Churches,  convents,  colleges,  and 
palaces,  all  had  fallen;  the  palazzata,  almost  through  its 
entire  length,  was  injured  ;  houses,  fountains,  anil  sta- 
tues were  demolished;  and  scarcely  any,  excepting  those 
structures  occup)ing  the  higher  groimds,  were  spared. 
To  aggravate  the  public  calamity,  conflagrations  suc- 
ceeding the  earthquake,  ravaged  the  city  during  seven 
days;  and  the  licentious,  availing  themselves  of  the  ge- 
neral disorder,  pillaged  and  murdered  the  defenceless 
wilhoiit  remorse.  Yet  amidst  such  a  field  of  desolation, 
only  700  or  800  of  the  inhabitants  perished,  owing  to  the 
survivors  having  had  lime  to  quit  their  houses  iiefore 
ihev  tumbled,  and  from  so  many  having  been  driven  to 
the  country  by  their  first  apprehensions.  Temporary 
huts  and  barracks  were  erected  for  those  preserved  ;  and 
the  public  magazines  liaving  been  saved,  these,  along 
with  immediate  importations  of  provisions,  alleviated 
their  distresses.  But  such  were  their  sufferings,  that 
even  with  the  lapse  of  sis  years  they  had  not  fully  re- 
covered from  the  horror  and  stupef.iclion  occasioned  by 
the  disaster.  A  long  time  elapsed  before  the  earth 
recovered  its  stability.  Above  200  shocks  were  felt 
within  the  two  months  following ;  and  the  city,  since 
that  time,  has  been  repeatedly  threatened  with  another 
convulsion.  Ai  present,  most  of  the  ruins  are  removed, 
and  new  edifices  supply  the  place  of  many  that  were 
destroyed. 

During  part  of  the  late  war,  Messina  was  the  head 
quarters  of  the  British  army,  amounting,  in  the  year 
1806,  to  10,000  men,  sent  for  the  protection  of  Sicily; 
and  a  n.otilla  lay  in  the  harbour  when  Murat  collected 


a  force  on  the  opposite  side  of  the  Straits.  The  inhabi- 
tants, nevertheless,  are  accusetl  of  liaving  engaged  in  a 
conspiracy  with  the  o'.l-.er  islanders,  lo  betray  liie  Bri- 
tish army,  wbicl)  was  detected  in  the  year  1812,  and 
many  of  the  ringleaders  punished  by  the  sentence  of  ;i 
military  commission,  composed  partly  of  British,  and 
partly  ol  Sicilian  olliceis.  East  Lung.  15°  40',  Ni/rih 
Lat.  38°  10'. 

MESl'A.     See  Stain. 

MET.^LLUUtJY,  in  its  most  extended  signification, 
means  the  working  of  metals  in  every  diflerent  way.  It 
therefore  includes  gilding,  parting,  smelling,  assaying, 
&c.  in  its  more  limited  sense,  however,  it  is  used  to 
denote  the  process  of  smelting,  or  the  separation  of 
metals  from  their  ores,  for  the  purposes  of  art,  and  the 
assaying  of  these,  with  the  view  ot  ascertaining  their 
value.     In  this  last  sense  it  is  here  used. 

Almost  all  the  ores  employed  in  metallurgy,  are  cm- 
bedded  in  quanzy  inatter,  from  which  they  must  be 
freed  as  much  as  possible,  before  they  arc  subjected  to 
the  process  of  smelting  The  methods  followed  in  the 
rcduciion  diller  in  ihc  diflerent  ores. 

The  assay  of  ores  is  performed  in  two  dilTcrent  ways, 
with  the  view,  either  of  ascertaining  the  (juaniilies  of 
all  the  diflferent  substances  whicli  the  ore  contains,  or 
only  the  proportion  of  the  metal  for  which  it  is  wrought. 
The  latter  of  these  is  used  in  the  arts,  and  is  more 
properly  termed  assay,  the  former  being  called  ana- 
lysis. 

^Vhen  assaying  an  ore,  for  the  purpose  of  ascertaining 
with  tolerable  precision  the  quantity  of  metal  contained 
in  a  large  collection  of  it,  we  must  take  pieces  from 
diflerent  parts  of  it,  and  put  these  together,  by  which 
we  procure  a  mixture,  containing  the  mean  quantity  of 
metal  in  the  diflerent  pieces.  In  all  the  diilerent  assays, 
the  ore  must  be  reduced  to  powder,  or  to  small  fragments 
before  it  is  weighed,  and  care  must  be  taken  that  none  of 
it  is  thrown  out  of  the  vessel  during  the  opeialion,  and 
the  product  should  not  be  removed  from  the  crucible 
till  it  is  quite  cold.  If  the  assay  be  well  performed, 
the  metallic  button  obtained,  will  have  a  convex  sur- 
face, and  will  be  of  uniform  density  ;  the  scoria  will  be 
compact,  and  without  the  admixture  of  melallic  grains. 
We  must  never  trust  to  one  assay,  but  repeat  the  pro- 
cess several  times,  and,  as  in  general  there  will  be  a 
slight  diflcrencc  in  the  results,  we  must  take  the  mean 
of  the  whole  as  the  quantity  of  metal  in  the  ore. 

In  the  following  article,  under  each  metal  will  be  in- 
cluded the  difl'erent  methods  practised  in  the  smelting 
of  its  ores,  and  the  assays  which  are  performed  on  them, 
with  the  view  of  ascertaining  the  quantity  of  metal  in 
them  for  which  they  are  used.  The  metals  employed 
in  the  arts,  are 

Iron. 

I'or  the  reduction  of  iron  ores,  see  Ihon. 

^ssay.  The  assay  of  iron  ores  dilTers  a  little,  accord- 
ing to  the  ore  employed. 

The  common  magnetic  iron-stone  is  assayed  by  mix- 
ing it,  when  reduced  to  powder,  with  about  twice  its 
weight  of  a  flux,  composed  of  1  of  charcoal,  6  of  chalk, 
and  8  of  bottle  glass.  The  mixture  must  be  exposed  to  a 
very  strong  heat  in  a  blast  furnace,  for  about  an  hour, 
after  which  the  iron  will  be  found  at  the  bottom  of  the 
crucible.  If  the  ore  contain  sulphur,  it  must  be  roast- 
ed previous  to  its  mixture  with   the  flux. 

"The  other  ores  of  iron  are  assayed  nearly  in  the  same 
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Way.  When  very  liulc  canhy  matter  is  present,  they 
may  be  reduced  by  using  charcoal  without  the  flux  ;  and 
it  the  ore  cont;iin  much  calcareous  mutter,  the  quantity 
of  chalk  in  the  flux  may  be  diminished. 

Gold. 

Gold  is  always  found  in  its  native  slate,  generally  al- 
loyed with  silver  and  copper,  and  occasionally  with  tel- 
lurium. Some  of  the  iron  pyrites,  and  galena  also,  con- 
tain a  sufficient  quantity  of  this  metal,  to  make  them  va- 
luable as  ores  of  sj;old. 

When  gold  is  found  alloyed  with  silver  mixed  only 
with  stoney  matter,  the  method  of  extracting  the  metal 
is  very  simple.  In  working  a  mine  coiiiaining  gold 
in  this  state,  the  whole  of  the  matter  procured  from  the 
vein,  is  collected  and  broken  into  pieces  about  the  size 
of  a  nut,  whicli  are  arranged  into  heaps,  according 
to  their  richness.  The  small  fragments,  and  tlie  re- 
fuse of  the  different  processes,  arc  also  collected  and 
arranged  according  to  their  value.  The  quantities  thus 
procured,  are  afterwards  broken  into  smaller  pieces, 
and  freed  as  much  as  possible  from  impurities.  They 
are  then  reduced  to  powder,  and  made  into  a  thick 
paste  with  salt  and  water.  Mercury  is  now  squeezed 
tiirough  a  leather  bag  on  the  mixture,  and  as  the  metal 
flows  in,  in  very  minute  globules,  it  is  intimately  blend- 
ed with  it  by  means  of  wooden  spatules.  When  the 
requisite  quantity  of  mercury  is  added,  the  whole  is 
beat  together,  and  kept  at  about  the  temperature  of 
boiling  water,  for  two  or  three  days,  by  which  the 
union  of  the  gold  and  mercury  is  promoted.  The 
earthy  matter  is  then  carried  off  by  levigation,  and  the 
superfluous  mercury  removed,  by  squeezing  the  amal- 
gam through  a  leather  bag.  What  remains  is  subjected 
to  distillation,  by  which  the  mercury  is  driven  off,  and 
the  gold  is  obtained,  perhaps  containing  a  little  silver. 
The  method  of  separating  these  will  be  explained  when 
treating  of  silver. 

When  the  other  ores  containing  gold  are  found  in 
the  same  mine,  they  are  carefully  separated  from  the 
former,  and  are  collected  into  heaps,  arranged  accord- 
ing to  their  richness  and  hardness.  The  process  for  ex- 
tracting the  gold  from  these,  is  much  more  complicat- 
ed than  that  just  described. 

In  extracting  gold  from  these  ores,  the  first  part  of 
the  process  consists  in  separating  the  metallic  from  the 
earthy  substances.  For  this  purpose  the  ore  is  reduced 
to  powder,  in  a  stam/iing-miU.  The  stamping-mill  con- 
sists of  a  large  cistern,  in  which  the  ore  is  placed,  and 
through  which  a  stream  of  water  passes,  and  of  the 
stampers,  which  are  heavy  beams  of  wood,  terminated 
below  by  iron,  and  which  are  moved  upwards  and 
downwards  by  a  water-wheel. 

Great  attention  is  necessary  in  this  part  of  the  pro- 
cess, that  the  wiiole  of  the  foreign  matter  which  can 
be  removed  by  the  hand,  be  separated  before  the  ore  is 
put  into  the  cistern,  and  that  the  proper  force  be  ap- 
plied, accordinir  to  the  hardness  of  the  ore.  This  is 
easily  regulated,  by  increasing  or  diminishing  the  depth 
of  the  layer  of  ore  in  the  cistern;  hence  the  quantity 
ol  ore  put  in,  is  always  inversely  as  its  hardness  ;  ac- 
cordingly, when  the  layer  of  ore  is  thin,  the  stampers 
have  a  greater  fall,  and  the  ore  is  thus  subjected  to 
greater  force.  It  is  necessary  also,  that  the  ore  be 
placed  in  a  particular  way.  The  layer  is  so  formed, 
that  below  the  two  out^r  stampers  it  is  thickest,  and 
gradually  diminishes  towards  the  centre.     When    the 


ore  is  reduced  to  powder,  and  sufficiently  fine  to  float 
in  the  water,  it  is  carried  off,  by  the  siream  of  this  fluid 
into  vessels,  in  which  it  is  deposited  ;  the  heaviest  be- 
ing deposited  nearest  the  cistern.  Particular  care  is 
also  necessary,  that  the  stamping  be  not  done  too  rapid- 
ly, otherwise  the  stampers  are  apt  to  throw  iip  pieces 
of  the  ore,  not  sufficiently  pulverised,  which  flow  out 
with  the  fine  powder,  and  prove  detrimental  in  the  sub- 
sequent part  of  the  process.  The  stamping  should 
llicrelorc  be  performed  slowly,  and  the  fiesh  ore,  as  it 
is  put  in,  must  be  placed  below  the  middle  stamper, 
wliere  it  is  subjected  to  the  greatest  force,  and  from 
which  it  is  thrown  under  the  other  stampers. 

The  vessels  into  which  the  water  flows  from  the  cis- 
tern, arc  ananged  in  a  particular  way,  and  a  great  deal 
depends  on  the  pcrformancj  of  this  part  of  the  process  ; 
for  by  aheiing  tiie  velocity  of  the  current  of  water  in 
them,  the  rapidity  with  which  the  powder  is  deposited 
also  alters.  The  vessels  are  of  different  dimensions, 
that  nearest  the  cistern  being  about  12  feet  long,  and 
y  inches  broad,  and  as  many  deep.  The  others  gradu- 
ally enlarge  as  they  retire  from  the  cistern.  They 
also  vaiy  in  their  inclination,  the  first  having  a  slope  of 
about  3  inches,  the  second  about  1  inch,  the  third  and 
fourth  about  |  an  inch,  and  the  fifth  and  sixth  being 
level.  Each  vessel  is  furnished  with  a  groove  at  the 
extremity  farthest  from  the  cistern,  into  which  pieces 
of  wood  are  placed,  varying  in  height,  according  to  the 
quantity  of  ore  that  is  collected  in  the  vessel,  and  each 
vessel  communicates  with  that  beyond  it. 

When  the  water  flows  from  the  cistern  into  the  first 
vessel,  the  heavy  pan  of  the  ore  is  deposited  and  col- 
lected where  the  wood  is  put  into  the  groove  ;  as  the 
powder  reaches  the  lop  of  this,  another  piece  is  put 
over  the  former,  and  soon  till  the  vessel  is  nearly  filled. 
When  this  is  the  case,  the  water  is  allowed  to  flow  into 
the  second  vessel,  and  from  this,  when  full,  into  the 
third,  by  which  means  the  different  parts  of  the  ore  are 
collected,  according  to  their  specific  gravity  in  the  dif- 
ferent vessels.  The  parcels  of  ore  thus  procured,  are 
still  farther  ireed  from  impurities  by  washing.  For 
this  purpose,  each  parcel  is  put  into  a  wicker  basket, 
into  which  a  stream  of  water  slowly  flows,  and  which, 
as  it  issues,  is  received  on  inclined  tables,  grooved  in 
various  directions.  By  this  means,  the  ore  is  still  farther 
separated,  according  to  the  specific  gravity  of  the  par- 
ticles, the  heaviest  being  deposited  in  the  upper  groove. 
Some  ol  the  ores  of  gold  are  subjected  to  another  wash- 
ing, in  a  vessel  similar  in  shape  to  a  fire-shovel,  called 
a  buddle.  This  is  immersed  in  water,  and  a  particular 
motion  is  given  to  it  by  the  workman,  by  which  the 
lighter  particles  are  thrown  out,  and  the  heavy  metallic 
matter  is  left  in  the  buddle.  If  the  gold  procured  by 
this  process  be  mixed  only  with  earthy  matter,  it  is 
subjected  to  amalgamation,  as  already  described;  or  it 
is  fused  in  crucibles  with  nitre.  If,  however,  it  be 
mixed  with  inflammable  matter,  as  sulphur,  it  is  roast- 
ed, by  which  the  sulphur  is  expelled  It  is  then  mixed 
with  lime  and  galena,  in  quantity  proport  onate  to  the 
gold  contained  in  it,  which  is  asccitained  by  assaying 
it,  and  kept  at  a  red  heat,  in  a  reverberatory  furnace, 
till  part  of  the  sulphur  is  expelled.  The  heal  is  then 
increasefl,  till  the  w  hole  becomes  fluid,  after  which  it 
is  poured  into  moulds  of  sand  The  product  of  this 
operation  consists  of  scoria  above  and  beneath  of  a 
metallic  matter,  composed  of  gold,  silver,  copper,  lead, 
iron,  and  a  little  sulphur.  By  repeated  fusions  the 
K  2 
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gold  is  obtained,  alloyed  only  with  silver,  copper,  and 
lead,  from  whicli  it  is  liecd  by  the  process  ot  rcfininij. 

The  i-cfining  of  gold  is  performed  in  difl'erent  ways, 
according  to  the  metals  wiih  which  it  is  mixed.  Of 
these  the  most  common  is  cu/u-Uulion,  or  tenting,  the 
former  term  being  employed  when  the  operation  is 
performed  on  a  small,  the  latter,  when  it  is  practised 
on  a  large  scale. 

Gold  is  one  of  the  metals  which  is  not  oxidated  by 
heat  and  air,  while  the  other  metals,  wiih  which  it  is 
usually  alloyed,  except  silver,  pass  into  the  state  of 
o.\.ide,  at  a  high  temperature.  This  constitutes  the  pro- 
i  ess  of  cupellation,  whicli  is  merely  the  separation  of 
the  precious  from  tlie  baser  metals,  by  means  of  oxida- 
tion. When,  however,  the  base  metals  are  in  small 
quantity,  compared  with  that  of  the  gold,  the  oxidation  is 
not  complete  ;  but  if  a  metal,  which  is  easily  oxidated, 
and  the  oxide  of  which  is  very  fusible,  be  added  to  the 
alloy,  the  oxidation  of  the  base  metals  is  promoted, 
and  they  are  completely  separated.  The  metal  always 
employed  is  lead,  and  the  quantity  added  depends  on 
ilie  proportion  of  gold  which  the  alloy  contains.  (For 
:i  parlicQlar  account  of  the  process  of  refining,  see 
Hiii'er,  in  this  aiticlc,  p.  7"  ) 

If  lead  be  the  only  metal  with  which  the  gold  is  al- 
loyed, the  process  of  cupcllation  is  sufficient  for  its 
purification  ;  if,  however,  which  is  usually  the  case,  sil- 
ver and  copper  be  also  present,  other  methods  are  ne- 
cessary to  free  it  from  tliese  metals.  When  copper 
only  exists,  the  gold  is  mixed  with  silver  and  lead, 
and  llien  subjected  to  cupellation,  by  which  the  base 
metals  are  removed,  but  the  gold  still  retains  the  silver  ; 
it  is  necessary,  therefore,  to  have  recourse  to  means  for 
separating  these  two  metals.  When  the  gold  amounts 
to  about  one-fourth  of  the  alloy,  the  process  is  car- 
ried on  by  means  of  nitric  acid.  Silver  is  easily 
acted  on  by  nitric  acid,  while  gold  is  not;  if,  however, 
the  gold  exceed  what  is  stated  above,  the  whole  of  the 
silver  is  not  dissolved  ;  it  is  necessary,  therefore,  for 
this  process,  that  the  alloy  employed  do  not  contain 
more  than  one-fourth  of  gold  ;  if  it  do,  it  must  be 
fused  with  poorer  alloy,  j.  c.  alloy  which  contains  a 
threat  deal  ol  silver.  When  in  this  state,  it  is  poured 
into  cold  water,  by  which  it  is  reduced  to  powder,  or 
granulated,  as  it  is  called.  The  granulated  alloy  is 
then  pnl'inlo/wrling-g/asses,  which  are  vessels  of  a  pear- 
shape,  about  12  inches  long,  and  7  wide  at  the  bot- 
tom. Into  each  of  these  about  40  ounces  of  the  alloy 
are  put  along  with  nitric  acid,  so  tliat  the  acid  cover 
the  alloy  to  about  the  depth  of  two  or  three  inches.  These 
are  gently  heated  on  a  sand  bath,  and  when  the  action 
has  ceased,  the  solution  is  poured  off,  and  another  quan- 
tity of  acid  is  added,  and  the  process  is  repeated  a  third 
time,  which  is,  in  general,  sufficient  to  dissolve  the 
whole  of  the  silver.  The  last  portion  of  acid,  as  con- 
taining little  metal,  is  used  as  tlie  first  quantity,  in  the 
next  purification  ;  the  two  first  are  decomposed  by  the 
-immersion  of  copperplates,  by  which  the  silver  is  de- 
posited in  the  metallic  state.  The  gold  left  after  the 
action  of  the  acid  is  washed  with  warm  water,  till  the 
fluid  which  comes  off  docs  not  alter  the  colour  of  a 
piece  of  copper,  and  is  then  fused  in  a  crucible  with 
nitre  and  borax,  by  which  all  impurities  are  removed. 
When  the  proportion  of  gold  in  an  alloy  is  much 
smaller  than  that  mentioned,  a  <linercnt  process  is  some- 
times followed  for  separating   it  from  tjie  silver.     For 


this  purpose,  the  alloy  is  melted  and  granulated.  Aboiit 
seven-eighths  of  it  are  then  mixed  with  about  one- 
eighth  ol  the  flowers  of  sulphur,  and  the  mixture  heated 
in  a  covered  crucible,  first  slowly,  and  afterwards  till 
the  wliole  is  brought  into  fusion,  in  which  state  it  is 
kept  on  the  fire  lor  about  an  hour;  one-third  of  the 
alloy  kept  out  is  then  added,  and  thoroughly  stirred 
with  it  by  means  of  a  wooden  rod,  and  the  whole  is 
again  heated  for  about  an  hour.  Another  thiid  of  the 
alloy  is  afterwards  mixed  with  it,  and  after  a  similar 
operation,  the  remaining  (luantity  is  added,  and  the  mix- 
ture kept  iused  for  about  three  hours,  during  which  it 
is  frequently  stirred.  It  is  then,  when  the  surlace  has 
become  quite  white,  poured  into  cones  greased  in  the 
inside.  When  it  is  solid,  it  is  found  to  have  separated 
into  distinct  parts,  the  upper  is  sulphnretof  silver,  the 
lower  is  a  metallic  button,  composed  of  gold  and  silver. 
If  the  former  contain  gold,  it  is  exposed  to  heat  in  an 
open  crucible,  by  which  part  of  the  sulphur  is  dissipated, 
and  the  silver  set  free,  unites  with  the  gold,  and  col- 
lects at  the  bottom  of  the  vessel  as  the  matter  cools. 
The  metal  thus  obtained  is  repeatedly  subjected  to  the 
same  process,  till  the  alloy  procured  contain  a  large 
enough  quantity  of  gold  to  admit  of  its  separation 
from  the  silver,  by  the  process  of  parting  already  de- 
scribed. 

Gold  is  occasionally  deprived  of  the  baser  metal?  by 
the  use  of  sulphuret  of  antimony,  sulphur  having  a 
stronger  attraction  lor  the  other  metals  than  for  anti- 
mony, while  it  does  not  combine  with  gold.  To  pu- 
rify gold  by  this  means,  it  is  neccssaiy  to  employ  cru- 
cibles which  arc  not  porous.  To  render  them  so,  they 
are  soaked  in  oil,  and  then  bcsinearcd  in  the  inside  willi 
pounded  borax.  The  gold  alloy  is  fused  in  these,  and 
about  twice  jts  weight  of  sulphuret  of  antimony  is 
added  in  successive  portions,  taking  care  that  the  mix- 
ture does  not  swell  and  flow  out  of  the  crucible.  If 
the  quantity  of  gold  be  very  small,  the  sulphuret  must 
be  previously  fused,  with  an  additional  quantity  of  sul- 
phur, so  that  too  much  antimony  may  not  be  used. 
^VIlen  the  whole  of  the  inixture  is  in  a  state  of  fusion, 
and  when  it  sparkles,  it  is  poured  into  greased  cones, 
which  must  be  struck  gently  as  the  matter  consolidates, 
to  cause  the  gold  to  fall  to  the  bottom.  When  cold, 
the  gold  is  found  united  with  the  antimony,  and  also 
with  a  little  of  the  alloying  metals  ;  it  must,  therefore, 
be  subjected  to  the  same  process,  with  an  additional 
quantity  of  sulphuret,  a  second  and  a  tiiird  lime,  by 
which  the  whole  of  tliese  are  removed.  The  next  part 
of  the  process  is  to  separate  the  gold  and  antimony. 
For  this  purpose  the  alloy,  reduced  to  fiagmenls,  is 
fused  with  one-fourth  of  its  weight  of  sulphur,  in  a 
covered  crucible,  by  which  the  greater  part  of  the  an- 
timony quits  the  gold,  and  unites  with  the  inflamma- 
ble body.  The  fused  matter  is  then  poured  into  greased 
cones;  and  when  cold,  the  gold  still  retaining  a  little 
antimony,  is  collected  at  the  bottom..  To  free  it  from 
this  it  must  be  fused,  and  a  stream  of  air  made  to  p?ss 
over  it,  by  which  the  antimony  is  oxidated,  and  dissi- 
pated by  the  heat,  and  the  gold  is  left.  If  not  quite 
purified  by  this  process,  it  must  be  fused  with  a  little 
nitre,  which  will  oxidate  the  antimony,  and  leave  the 
gold  pure.  The  sulphuret  of  antimony,  fornved  by  the 
fusion  of  tiie  alloy  and  sulphur,  contains  a  small  quan- 
tity of  gold.  To  obtain  this  from  it,  it  must  be  fused 
with  about  one  fifth  {jf  its  weight  of  iron   filings,  which. 
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will  unite  with  tlie  sulpliui  ;  llie  antimony  will  combine 
with  the  gold,  and  may  be  separated  by  the  method  above 
described. 

The  process  of  piiiifying  gold  by  cementation,  is  still 
practised  in  sonic  particular  cases.  It  consists  in  beat- 
ing the  alloy  to  thin  plates,  and  placing  these  in  alternate 
layers,  with  a  cement  composed  of  1  of  nitre,  2  of  cal- 
cined green  vitriol,  and  2  of  pounded  tiles,  made  into  a 
paste  \vi;h  urine,  taking  care  that  there  be  cement  at  the 
top  and  bottom  of  the  vessels.  These  are  placed  in  a 
iurnace,  and  kept  at  a  heat,  below  the  melting  point  of 
gold,  for  24  hours.  The  gold  is  then  removed,  and 
boiled,  first  in  water,  and  afterwaids  in  nitric  acid,  by 
which  the  foreign  matter  is  washed  ofl'.  The  plates  are 
repeatedly  subjected  to  a  similar  operation  ;  and  in  this 
way  a  great  deal  of  the  alloying  metals  arc  removed  by 
the  nitric  acid,  set  at  liberty  from  the  nilre  by  the  ac- 
tion of  the  acid  of  the  salt  of  iron  on  it.  The  superiori- 
ty of  this  process  depends  on  the  nitric  acid,  at  the 
temperature  to  which  it  is  exposed,  acting  on  silver 
and  copper,  though  in  small  quantity,  which  is  not 
the  case  when  the  liquid  acid  is  boiled  on  the  alloy;  it 
does  not,  however,  afford  the  gold  pure,  it  is  therefore 
practised  only  when  this  metal  is  not  required  very 
line,  as  in  the  formation  of  trinkets. 

Jssay  of  Gold  Ores. — As  gold  ores  contain  in  general 
but  few  ingredients,  their  assay  is  easily  performed.  For 
this  purpose  the  ore  is  reduced  to  powder,  and  mixed 
with  I  of  fused  borax,  and  4  of  sub-carbonataof  potassa, 
and  subjected  to  heat  in  a  crucible.  When  fused,  it  is 
poured  out,  and  if  any  remain  in  the  vessel,  it  must  be 
removed  by  muriatic  acid.  This,  with  the  fused  matter 
reduced  to  powder,  is  digested  in  muriatic  acid,  to  wliich 
from  time  to  time  a  little  nitric  acid  is  added.  When 
the  action  ceases,  the  solution  is  poured  off,  and  the  re- 
sidue is  well  washed  with  water,  the  washings  being 
rnixed^  with  the  solution.  To  the  solution,  neutralized 
by  a  fixed  alkali,  green  sulphate  of  iron  is  added,  as 
long  as  it  causes  any  precipitation;  the  precipitate,  after 
being  washed,  is  fused  in  a  crucible  with  a  little  nilre  ; 
and  affords  gold  in  a  state  of  purity.  If  the  part  of  the 
ore  not  acted  on  by  the  acid  become  black  by  expo- 
sure  to  light,  it  contains  silver.  To  procure  this,  it 
must  be  fused  with  about  thrice  its  weight  of  sub-car- 
bonate of  potassa,  by  which  the  silver  is  reduced  and 
is  mixed  with  the  earthy  matter.  By  washing  the  pro- 
duct in  muriatic  acid,  the  latter  is  separated,  and  the  sil- 
ver is  left. 

Iron  pyrites  containing  gold  is  analysed  by  digest- 
ing the  ore  in  muriatic  acid,  to  which  a  little  nitric 
acid  is  added.  What  is  left  must  be  roasted  to  drive 
off  the  sulphur,  and  again  digested  in  acid.  The  solu- 
tions obtained  must  be  neutralized  by  potassa,  and  pro- 
to-nitrate  of  meicury  is  added.  The  precipitate  thrown 
down  is  then  fused  with  nitre,  by  which  the  gold  is 
piocured.  If  sijver  be  also  contained  in  the  ore,  it  is 
obtained  by  treating  that  part  of  it  not  acted  on  by  the 
acid  with  sub-carbonate  of  potassa  and  muriatic  acid, 
as  above  described.  Galena,  containing  gold,  is  ana- 
lysed by  digesting  it  in  nitro-muriatic  acid,  evaporat- 
ing the  solution,  and  afterwards  adding  protonitrate 
of  mercury.  The  insoluble  part,  when  treated  as  above, 
will  yield  the  silver,  if  any  exist  in  the  ore. 

The  assay  of  gold,  as  performed  on  its  alloys,  will  be 
given  when  treating  of  assay  of  silver. 


Silver. 

Silver  is  obtained  not  only  from  the  proper  ores  of 
silver,  but  likewise  from  some  of  the  ores  which  ape 
wrought  to  yield  other  metals.  Of  these  the  principal 
are  the  ores  of  lead. 

Reduction  of  Ores. 

Two  methods  arc  practised  for  procuring  silver,  the 
one  is  by  amalgamation,  the  other  is  by  fusion.  The 
former  is  followed  when  the  ore  is  rich  in  silver,  the 
latter  when  it  contains  little  of  the  precious  metal. 

Amalgamation.  The  ores  which  are  subjected  to  the 
process  of  amalgamation  contain,  in  general,  besides 
lead  and  copper,  a  small  quantity  of  iron  pyrites ;  if 
they  do  not,  some  of  this  is  usually  mixed  with  them, 
by  which  the  extraction  of  the  silver  is  facilitated.  The 
ore,  after  being  freed  as  much  as  possible  from  its 
stony  ingredients,  is  mixed  with  common  salt,  in  the 
proportion  of  8  or  9  per  cent,  if  the  ore  contain  8  oz. 
per  quintal;  and  10  or  12  per  cent,  if  more  silver  be 
contained  in  it.  It  is  then  exposed  for  some  hours  on 
the  floor  of  a  reverberatory,  till  the  vapour  cease  to 
come  off;  the  mixture  being  frequently  stirred  to  ex- 
pose the  whole  of  it  to  the  flame.  If,  when  removed, 
too  little  or  too  much  of  the  salt  have  been  added, 
(which  tlie  workman  by  experience  easily  knows,)  the 
proportions  must  be  adjusted,  by  adding  either  more 
ol  the  salt  or  of  the  ore,  and  the  mixture  is  again  roast- 
ed in  the  reverberatory.  During  this  part  of  the  ope- 
ration, the  sulphur  of  the  ore  is  partly  dissipated  in  the 
form  of  sulphurous  acid,  part  of  it  in  the  state  of  acid 
combines  with  the  alkali  of  the  salt,  and  the  muriatic 
acid  set  free  unites  with  the  silver.  When  the  matter 
is  cold,  it  is  reduced  to  powder  in  a  mill,  .ind  then 
amalgamated  with  about  an  equal  quantity  of  mercury. 
The  amalgamation  is  performed  in  barrels,  which  are 
made  to  revolve,  or  in  tubs  which  contain  an  appara- 
tus for  keeping  the  mixture  in  constant  agitation.  The 
mixture  is  put  into  these  vessels,  and  made  into  a 
thickish  paste  with  water,  and  kept  agitated  for  about 
two  days,  and  after  the  ansalgam  has  fallen  to  the 
bottom,  it  is  withdrawn  through  an  aperture  in  the 
lower  part  of  the  vessel.  What  remains  is  washed,  by 
which  more  of  the  amalgam  is  got  from  it,  and  the  re- 
sidual matter,  if  the  ore  contained  a  great  deal  of  silver, 
is  again  roasted  with  about  3  per  cent,  of  sulpliur,  and 
subjected  to  a  similar  process,  by  which  the  whole  of 
the  metal  is  extracted.  The  amalgam  procured  by 
these  different  operations  is  freed  of  its  superfluous. 
mercury,  and  is  then  subjected  to  distillation,  by  which 
the  whole  of  the  mercury  is  expelled  and  the  silver  is 
left ;  retaining,  however,  a  little  copper,  which  is  remov- 
ed by  cupellation. 

Fusion. — The  ore  generally  subjected  to  the  process 
of  fusion  is  lead  glance,  which  almost  always  contains  a 
small  (]uantity  of  silver.  When  lead  mines  are  wrouglu 
on  account  not  only  of  the  lead,  but  also  of  the  silver, 
the  earthy  matter  mixed  with  the  ore  is  considerable, 
and  the  quantity  of  silver  is  very  varioius  in  different 
mines.  In  some,  as  those  formerly  wrought  in  York- 
shire, the  silver  amounted  to  about  230  oz.  in  the  ton, 
while  the  Durham  arid  Westmoreland  mines  afford 
only  17  oz.  per  ton. 
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Tlie  first  part  of  tlic  process  fnr  prncui-intr  silver 
from  tlieSi;  ores  consists  in  stamping  and  washing,  as 
has  been  already  described,  after  wliicli  the  substance 
contains  silver,  lead,  iron  pyrites,  blende,  and  earthy 
matter.  The  ore  is  then  roasted  in  a  reverbcratory  to 
drive  ofTthc  sulphur,  laUini;  care  that  the  heat  be  not 
so  hi(!;h  as  lo  fuse  it,  and  that  wlicn  it  begins  to  adliere 
together  on  the  surface,  it  be  well  stirred.  In  about 
five  o"  six  hours,  the  flame  from  the  ore  changes  from 
blue  lo  white,  charcoal  in  powder  is  then  liirown  in,  by 
which  part  of  the  lead  ore  is  reduced,  and  collects  at 
the  bottom  ;  when  a  sufficient  tpiantity  is  formed, 
quicUsilver  is  mixed  with  the  scoria  to  thicken  it,  and 
the  fused  metal  is  drawn  off.  After  this,  the  heat  is 
continued,  and  the  metal,  as  it  is  formed,  is  repeatedly 
taken  out,  the  temperature  being  increased  towards 
the  end  of  the  process,  to  cause  the  scoria  to  become 
more  liquid,  so  as  to  allow  the  metal  to  fall  through 
it.  The  metal,  as  it  is  collected,  is  covered  with  char- 
coal ;  and  the  scoria  which  is  formed  is  removed.  It 
is  then  covered  with  sawdust,  pieces  of  wood,  and  a  lit- 
tle resin,  and  constantly  stirred;  and  when  the  flame 
ceases,  it  is  poured  into  moulds.  The  scoria  procured 
in  the  different  operations  is  afterwards  heated  in  a  blast 
furnace,  to  procure  the  lead  from  it. 

The  lead  containing  the  silver  obtained  by  the  above 
operations,  is  then  subjected  to  the  piocess  of  refining, 
■which  is  the  same  as  cupellation,  only  performed  on  a 
large  scale.  For  this  purpose,  a  icverberalory  furnace 
is  employed,  but  the  process  differs  in  different  places, 
owing  to  a  difference  in  the  nature  of  the  ore.  In 
England,  the  cupel,  or  vessel  in  which  the  refining  is 
periormed,  is  composed  of  6  parts  of  bone  ashes,  and  1 
of  fern  ashes,  made  into  a  paste  with  water.  In  the 
centre  of  this  there  is  a  shallow  cavity,  for  the  recep- 
tion of  the  metal,  and  at  one  end  there  is  a  hole  for  the 
escape  of  the  litharge  formed  during  the  operation; 
the  litharge  flowing  into  this,  along  a  groove  made  in 
the  cupel.  When  the  cupel  is  heated,  the  metal  is  put 
in  through  an  aperture  in  the  furnace,  and  a  stream  of 
air  is  made  to  play  on  it,  by  which  the  litharge  is  formed, 
and  escapes  along  the  groove.  As  this  groove  is  de- 
stroyed, the  litharge  is  made  to  run  along  another,  and 
in  this  way  the  whole  of  it  is  withdrawn.  The  metal 
in  tlie  cupel  is  again  subjected  to  a  similar  operation, 
after  which  it  is  poured  into  moulds,  and  formed  into  in- 
gots. 

In  other  jjlaccs,  the  lower  part  of  the  reverberatory 
is  covered  with  wood  ashes  and  clay,  so  as  to  form  a 
cupel.  On  one  side  of  the  furnace  there  is  a  hole  for 
the  exit  of  the  liiliarge  ;  and  on  the  opposite  side  is 
another  for  the  admission  of  air  to  the  surface  of  the 
metal,  which  is  introduced  through  an  aperture  above, 
to  which  a  cover  is  adapted.  After  the  lead  is  tnelted 
and  brought  to  a  red  he<it,  the  blast  of  air  is  admitted, 
and  the  scoria  as  it  collects  is  removed.  When  the 
litharge  is  formed,  the  heat  is  increased,  and  the  quan- 
tity becomes  greater,  and  is  withdrawn  through  the 
opening  in  the  furnace.  At  the  same  lime  some 
lead  is  volatilized.  Towards  the  end  of  the  pro- 
cess, the  lifiarge  which  comes  oH"  contains  a  small 
quantity  of  silver,  and  is  therefore  kept  separate  from 
the  rest.  After  the  whole  of  the  litharge  is  removed, 
and  the  surface  of  the  metal  in  the  furnace  becomes 
bright,  a  quantity  of  water  is  poured  on  it,  lo  prevent 
the  metal  from  spirting,  which  it  is  apt  to  do  when  con- 
gealing.    The  inetal  thus  obtained,  is  subjected  to  a  si- 


milar operation  for  about  five  hours,  in  a  smaller  furnace, 
and  at  a  higher  temperature,  by  whicli  it  is  freed  from 
the  lead. 

Silver  is  also  occasionally  procured  fiom  the  silver 
ores  by  the  process  of  fusion.  The  process,  as  carried 
on  in  France,  consists  in  mixing  the  ore  (which  con- 
tains native  silver,  sulphuret  of  silver,  iron  pyrites,  ar- 
senic and  cobalt,)  with  lime,  the  scoiia  of  a  former 
operaiion,  and  slag  from  an  iron  furnace,  to  make  it 
more  fusible.  Galena  and  litharge  of  a  previous  pro- 
cess are  also  added.  These,  when  mixed,  are  exposed 
to  heal  in  a  blast  furnace,  along  with  charcoal,  by 
which  a  metallic  matter,  composed  of  silver  and  lead, 
is  obtained.  This  is  again  fused  with  litharge,  and 
the  metal  procured  is  afterwards  subjected  lo  the  pro- 
cess of  cu|)ellalion,  at  a  temperaluic  higher  than  that  in 
the  other  instances,  owing  perhaps  to  the  presence  of 
iron,  which  occasions  a  considerable  loss  of  silver. 

AVhen  the  ore  also  contains  cop|)er,  a  different  pro- 
cess is  followed  for  procuring  silver  from  it.  The  ore 
is  mixed  with  another  ore,  containing  silver,  iron,  and 
sulphur,  and  will;  the  scoria  of  a  former  process.  The 
mixture  is  fused  in  a  blast  furnace,  and  the  sulphur 
unites  with  the  silver,  with  the  lead,  and  with  the  cop- 
per. The  mailer,  during  cooling,  separates  into  two 
parts  ;  that  below,  amounting  to  about  one-fourth,  is  the 
silver  mixed  with  lead,  copper,  iron,  sulphur,  aiul  arse- 
nic, and  is  roasted  to  expel  the  two  last  ingredients, 
and  to  oxidate  the  iion.  It  is  then  mixed  with  about 
one  and  a  half  of  rich  ore,  and  some  scoria,  and  is  fused. 
The  metallic  matter  thus  obtained  is  ogain  roasted, 
and  fused  with  about  one- half  of  litharge,  and  as  much 
scoria.  When  cold  it  separates  inio  three  parts,  1st, 
lead  mixed  with  silver ;  2d,  copper  and  silver ;  3d, 
scoria,  also  containing  copper.  The  second  of  these 
is  melted  with  lead  and  copper  scoria,  and  afterwards 
with  litharge  and  scoria,  by  which  the  silver  unites  with 
the  lead.  Should  the  whole  of  the  copper  not  be  re- 
moved, the  metal  must  be  repeatedly  fused  ;  by  wiiich 
not  only  the  copper,  but  the  other  impurities  are,  separa- 
ted. The  scoria  of  this  process  is  kept  tmd  mixed  with 
ore  in  other  operations. 

Eli(juation. — Silver  is  also  sometimes  separated  fi  om 
copper  by  the  process  of  eliquation.  The  eliquation  of 
silver  ore  is  performed  by  melting  the  alloy  of  copper 
and  silver  mixed  with  lead,  or  with  litharge  and  char- 
coal. For  this  purpose  a  blast  furnace  is  employed, 
having  its  bottom  lined  with  charcoal,  beat  together, 
and  forming  an  inclined  |)lane.  When  the  furnace  is 
kindled,  it  is  filled  with  charcoal,  to  which  some  sco- 
ria is  added,  which,  by  the  heat,  is  fused,  and  adheres 
to  the  sides  of  the  furnace.  A  quantity  of  lead  and 
of  the  alloy  is  then  thrown  in,  and  afterwards  litharge 
mixed  with  charcoal.  Another  qu.mtity  of  the  alloy 
and  litharge  is  then  added,  and  lastly  some  lead.  By 
the  application  of  a  strong  heat,  these  substances  are 
fused,  and  the  litharge  is  reduced  by  the  charcoal ;  the 
melted  matter  collects  at  the  bottom,  and  is  drawn  off 
into  moulds  lined  with  clay,  and  previously  heated. 
While  the  metal  in  these  is  in  a  state  of  fusion,  a  bar 
of  iron  bent  at  the  end  is  plunpcd  .i  little  way  into  it, 
by  which  it  is  removed,  when  cold,  from  the  mould. 

The  loaves  are  then  placed  in  a  furnace,  on  bars  of 
iron,  and  separated  from  each  other  by  bricks.  By  the 
application  of  heat,  the  lead  is  m^'lted.  and  runs  along 
a  groove  in  the  lower  part  of  the  furnace,  carrying 
with  it  the  silver.     In  this  part  of  the  process,  great 


METALLURGY. 


79 


care  must  l)e  taken  not  lo  raise  the  heat  too  high, 
otherv. lie  part  ol'  tlie  copper  will  be  melted,  and  run 
out  wiUi  tlic  lead.  Wlieii  the  lead  ceases  to  flow  from 
the  loaves,  the  lire  must  be  stopped,  after  which  the 
copper  is  left  in  the  state  of  a  reddish  spongy  mass, 
siiil  retaining  a  miriure  quantity  of  silver,  perhaps  not 
exceeding  half  an  ounce  in  the  lOo  pounds  ;  they  are 
thereiore  exposed  to  heat,  by  which  a  metallic  matter 
exudes  from  them,  consisting  of  silver,  lead,  litharge, 
arsei.ic,  and  scoria,  and  if  the  heat  has  not  been  cau- 
tiously applied,  of  some  copper.  When  the  metal 
wliich  exudes  has  a  reddish  colour,  the  process  must 
be  stopped.  The  metal  procured  by  this  operation  is 
freed  ol  some  of  its  impurities  by  washing,  and  is  then 
subjected  to  cupcllation.  The  copper  left  in  the  fur- 
nace is  nearly  pure. 

In  the  first  part  of  this  process,  the  heat  must  be  less 
than  what  is  necessary  to  melt  the  copper;  and  by 
using  litharge  and  charcoal  instead  of  lead,  the  opera- 
tion is  expedited,  because  the  litharge,  before  it  is  re- 
duced, proves  a  good  flux.  II  lead  be  employed,  it 
should  amouni,  at  least,  lo  two  and  a  half  times  tlie 
quantity  of  copper,  otherwise  the  whole  of  the  silver 
will  not  be  extracted.  On  the  contrary,  it  should  not 
exceed  four  times  the  quantity  of  copper,  otherwise 
part  of  that  metal  will  be  carried  along  with  it  and  the 
silver;  the  proper  proportions  therefore  are  between 
three  and  four  parts  ;  the  exact  quantity  will  of  course 
depend  on  that  of  the  silver.  It  is  necessary  also,  that 
the  ore  contain  a  certain  quantity  of  silver,  otnerwise 
the  process  is  not  complete.  From  one  to  three-fourths 
per  cent,  seem  the  best  Should,  therefore,  the  different 
ores  have  dilferent  quantities  of  this  metal,  they  must 
be  mixed,  so  as  to  get  a  collection  which  contains  the 
proper  proportion  of  it. 

In  Germany,  where  the  copper  alloy  contains  about 
three-founhs  per  cent,  of  silver,  the  proportions  of  the 
substances  employed,  are  three  of  the  alloy,  and  eleven 
of  lead.  When  the  alloy  does  not  contain  so  much 
silver,  about  ten  of  lead  are  useii.  If,  instead  of  lead, 
litharge  be  employed,  120  of  the  latter  must  be  used 
for  each   100  of  the  lormer   that  were  requisite. 

Assay. — The  word  ass  ly.  in  its  extended  sense,  means 
the  analysis  of  the  different  metalliv-.  ores,  with  the  view 
of  asceriaining  the  quantity  of  valuable  materials  which 
they  contain;  in  its  more  limited  acceptation,  however, 
and  in  which  sense  it  is  usually  employed,  it  signifies 
the  process  f  llowed  for  ascertaining  the  quantity  of 
gold  and  silver,  either  in  ati  ore,  or  in  alloys  of  these 
meials.  In  a  still  more  limited  sense,  it  applies  only 
to  the  analysis  of  tiie  latter,  as  in  determining  the 
quantity  ot  i^o\A  or  silver  in  plate,  coins,  and  articles  of 
jewellery.  The  assay  of  gold  and  silver  alloys  vcquires 
to  he  performed  with  very  great  care,  as  it  is  done  on 
a  very  small  scale.  Before  a  piece  of  plate  can  be 
stamped,  it  must  be  assayed.  For  this  purpose,  before 
it  is  finished,  it  is  t 'ken  to  tlie  assay-mister,  a  person 
in  the  pay  of  the  Company  of  Goldsmiths,  who  scrapes 
off  a  small  quantity  of  it  at  dififcrent  places  ;  these  he 
collects  together,  and  sets  aside  for  the  assay.  The 
same  is  practised  with  the  other  alloys  submitted  to  his 
examination. 

When  treating  of  gold,  it  was  mentioned  that  it  and 
silver  resist  the  action  of  lieat  and  air,  while  the  other 
metals  with  which  they  are  alloyed,  are  oxidated  at  a 
high  temperature.  On  this  depends  the  assay  of  gold 
and  silver  alloys.    For  the  complete  success  of  this  pro- 


cess, it  is  necessary  that  the  quantity  of  base  melal  be 
large,  otnerwise  the  attraction  between  the  noble  metal 
and   it  prevents  their    separation.     For   this  reason,  a 
quantity  of  lead  is  always  mixed  with  the  alloy.     The 
separation  of    gold  and    silver  from  other  metals,  by 
means  of  lead,  is  called  culiellaiion,  and  the  process  is 
performed  on  a  cupel  placed  in  a  muffle.     A  cupel  is  a 
dish  of  a  circular  or  pyramidal  shape,  made  of  bone- 
ashes,  and  having  a  small  depression  on  its  upper  sur- 
face, into  which  the  alloy  is   put.     A  muffle  is  a  vessel 
made  of  earthen  ware,  flat   below,  and  arched  above, 
open  at  one  end,  and  shut  at  the  other,  and  at  the  sides, 
except  where  it  is  perforated  by  small  holes.    The  fur- 
nace employed  in   cupellation  is  one  in  which  a  strong 
heat  can  be  excited,  and   having  a  hole  in  its  sides  for 
the  admission  of  the  muffle.      When  the  cupellation  is 
to  be  performed,  the  muffle  is  placed  in  the  furnace,  to 
which   it  is  generally  secured   by  luting      The  furnace 
is  then  kindled,  and  the  mufflj  and  cupels  are  slowly 
heated.    When  these  are  red-hot,  the  alloy,  beat  out  to 
a  thin  plate,  and  rolled  up  in  a  sheet  of  lead,  obtained 
by  the  reduction  of  litharge,  is  put  into  the  cupel.     To 
prevent  the  air  which  enters  the  muffle  from  lowering 
the   temperature    of  the    melal,  a  (juantity   of  burning 
charcoal  is  put  at  its  mouth,  by  which  the  air,  previous 
to  Its  entrance,  is  heated.     After  the  metal  is  put  in,  it 
very  soon  melts,  and  emits  white  fumes,  and  a  quantity 
of  a  reddish  substance  is  formed,  which  is  absorbed  by 
the  cupel.     This  is  the   lead   oxidated,   carrying  along 
with  it  the  metal  with  which  the  silver  is  alloyed.     As 
the  process  proceeds,  the  fused  metal  acquires  a  globu- 
lar form,  and   its  surface    is   studded  over  with  melted 
litharge  ;  at  last   the    silver  acquires    a  beautiful  bril- 
liancy, which  is  a  proof  that  the  cupellation  is  finished. 
The  cupel  is  then  allowed  to  cool  slowly,  to  prevent  the 
contraction  of  the  outer  parts  of  the  metal  from  scatter- 
ing about   the  internal   unconsolidated    portion.      The 
silver  is  then  taken  out  and  carefully  weighed. 

It  is  of  material  consequence  to  know  the  exact  quan- 
tity of  lead  that  must  be  added  to  the  alloy,  for,  if  too 
liltle  be  used,  the  whole  of  the  base  metals  are  not  ex- 
tracted, "hich  is  known  by  the  metal  left  in  the  cupel 
being  flat,  of  a  dull  colour,  and  adhering  to  the  dish. 
If  too  much  lead  be  employed,  the  litharge  formed  car- 
ries along  with  it  a  minute  quantity  of  the  noble  metal; 
accordingly,  if  the  litharge  be  again  subjected  to  cupel- 
lation, it  leaves  a  little  silver  on  the  cupel.  To  ascer- 
tain the  quantity  of  lead  requisite,  touch-needles  were 
formerly  employed.  These  were  bars  of  alloys,  con- 
taining different  known  quantiiies  of  silver  and  copper, 
with  which  tlie  alloy  to  be  assayed  was  compared.  This 
mode  is  however  almost  abandoned,  the  assay-master 
trusting  to  the  appearance  of  the  alloy,  the  ease  with 
which  it  is  cut,  its  mallea^jility.  and  the  colour  of  its 
surface,  when  heated.  It  is  of  very  great  importance 
also  to  attend  to  the  heat  required.  If  the  heat  be  too 
strong,  part  of  the  silver  is  volatilized  ;  if  too  low,  the 
lithart;e  is  not  absorbed  by  the  cupel. 

If  the  process  of  cupellation  be  well  performed,  the 
button  of  metal  left  adheres  slightly  to  the  cupel,  its 
surface  is  brilliant,  and  quite  clean,  and  it  has  a  globu- 
lar shape  The  silver  also  sometimes  presents  a  lami- 
nated structure,  which  when  viewed  throui^h  a  mi- 
croscope, appears  composed  of  scales  of  a  pentagonal 
shapi-  This  is  a  good  test  of  the  purity  of  the  metal; 
for  when  any  of  the  alloying  metal  is  left,  the  surface 
is  quite  smooth.     Where  great  delicacy  is  required  in 
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the  assay,  two  portions  ouglit  to  be  subjected  to  cupcl- 
lation  at  the  samo  time;  aiitl  should  the  results  tiot 
agree,  tlie  opcralion  must  be  repealed. 

The  assay  ol'  silver  ores,  with  the  view  of  ascenain- 
ing  the  quantity  of  silver,  is  performed  nearly  in  the 
same  way  as  the  ;issay  of  the  alloy.  For  ihis  purpose 
the  ore  is  roasted,  and  then  mixed  with  litharge,  and 
([uickly  fused.  The  product  is  then  fused  with  black 
llux,  by  which  the  lilhari^e  is  reduced,  and  the  lead  falls 
to  the  bottom,  carrying  with  it  the  other  metals.  The 
metallic  button  is  afterwards  mixed  with  the  proper 
quantity  of  lead,  and  subjected  to  cupellulion,  by  which 
the  silver  is  obtained  pure.  Should  the  ore  contain  gold, 
this  will  be  found  along  with  the  silver.  These  must 
therefore  be  separated  by  the  process  of  fiarting;  de- 
scribed under  the  assay  of  gold. 

The  analysis  of  the  ores  of  silver,  with  the  view  of 
ascertaining  the  quantity  of  all  the  ingredients,  is  per- 
formed chiefly  by  the  action  of  nitric  acid.  That  just 
described  is,  however,  the  one  usually  followed  in  the 
arts. 

Jlssay  of  Gold  Alloys. — The  affinity  between  gold  and 
silver  is  so  strong  that  they  cannot  be  separated  eniirely 
from  each  olher  by  cupelbtion,  unless  a  quantity  of  sd- 
ver  be  addul  ;  besides,  gold  is  frequently  alloyed  with 
copper  and  silver,  or  with  silver  alone,  as  in  some  coins 
and  trinkets.  This  makes  the  assay  of  gold  more  com- 
plicated than  that  of  silver,  as  the  gold  and  silver  must 
also  be  separated  from  each  other.  In  general,  the  sil- 
ver added  to  ihe  alloy  amounts  to  about  three  times  the 
quantity  of  gold,  though  some  recommend  that  only 
twice  the  quantity  should  be  employed. 

The  alloy  being  mixed  with  the  requisite  proportions 
of  lead  and  silver,  is  placed  in  a  muffle,  and  the  cupel- 
lation  is  performed  in  the  same  way  as  with  silver. 
When  the  process  is  finished,  the  button  of  metal  is 
taken  out,  and  kept  in  a  state  of  fusion  in  a  crucible,  for 
some  time,  by  which  the  whole  of  the  lead  is  expelled. 
It  is,  when  cold,  beat  into  a  plate,  again  made  red  hot, 
and  slowly  cooled.  It  is  afterwards  extended  into  a  thin 
leaf,  between  steel  rollers,  and  coiled  loosely  up,  in 
«hich  state  it  is  submitted  to  the  process  of  fiarcing, 
by   which  the  gold  and  silver  are  separated. 

In  the  cupellation  of  Rold,  the  heat  required  is 
stronger  than  is  requisite  for  that  of  silver  ;  and  there 
is  little  risk  of  making  it  too  high,  as  the  alloy  of  gold 
and  silver  is  not  volatilized. 

As  in  the  cupellation  of  silver,  it  is  necessary  that 
the  due  proportion  of  the  metals  with  which  the  alloy 
is  to  be  mixed,  be  employed.  This  is  ascertained  in 
different  ways.  A  tolerably  accurate  idea  of  the  quan- 
tity of  gold  in  an  alloy  is  acquired  by  the  use  of  touch- 
needles.  Of  these  there  are  four  diflerent  kinds:  \st, 
gold  alloyed  with  silver  ;  2d,  gold  and  copper;  ."f/,  gold, 
■with  two  of  silver  and  one  of  copper;  Ath,  gold,  with 
two  of  copper  and  one  of  silver.  These  have  different 
quantities  of  gold  alloyed  with  them  ;  they  are  not,  how- 
ever, much  employed,  more  particularly  those  contain- 
ing copper,  as  the  colour  communicated  by  this  metal 
to  gold  does  not  differ  much  from  that  of  the  uilferent 
kinds  of  copper. 

Another  method  by  which  the  quantity  of  gold  is 
estimated,  is  by  the  streak  which  the  alloy  gives  on 
the  darker  sorts  of  basalt,  or  on  black  pottery.  The 
streak  is  compared  with  those  given  by  touch  needles, 
which  is,  in  general,  made  more  distinct  by  the  btone 
beJQg  previously  wetted.     Occasionally   a  drop  of  ni- 


tric acid  is  put  on  the  streak,  and  by  the  efTccts  pro- 
duced on  it  the  ([uantity  ol  gold  is  estimated.  By  the 
diflerent  colours  communicated,  the  workman  acquires, 
by  experience,  an  idea  of  the  (|U.iritily  of  gold  present. 
Wlien  the  propor'.ion  of  gold  is  large,  it  is  necessary  to 
add  a  Utile  muriatic  acid  to  the  nitric  acid,  otherwise 
the  streak  is  not  affected  ;  the  gold  seemingly  protcct'ng 
the  other  metals  from  the  action  of  the  acid.  Accord- 
ing to  Vauquclin,  the  best  acid  is  composed  of  98  nitric 
acid,  of  specific  gravity  1340,  2  of  muriatic  acid  1173, 
and  25  of  water.  AVhen  this  acid  is  used,  it  must  not 
remain  long  on  the  streak. 

The  quantity  of  lead  added  to  the  alloys  of  silver 
and  gold  is  differently  stated  by  different  assayers.  Ac- 
cording to  the  experimeiits  of  Tillet,  Hellot,  and  Mac- 
quer, 

1  copper,  3  silver,  require  40  of  lead. 

1  5  48 

1  23  96 

The  quantity  of  lead  necessary  increasing  with  the  sil- 
ver. Others  recommend  a  smaller  quantity  of  lead. 
The  proportion  of  lead  added  to  gold  alloys  is  nearly 
the  same. 

Alter  the  cupellation,  the  product  must  be  subject- 
ed to  the  process  of  parting,  which  is  nearly  the  same 
as  has  been  described,  wiien  explaining  the  methods 
practised  in  the  purification  of  gold.  For  this  pui'pose, 
the  coil  of  metal  is  put  into  a  pear-shaped  glass  vesssi, 
with  two  or  three  limes  its  weight  of  slightly  diluted 
nitric  acid,  and  heat  is  applied,  by  which  tlie  acid  acts 
on  the  silver,  and  leaves  the  gold.  When  tlie  action 
has  ceased,  which  is  known  by  the  cessation  of  the  red 
fumes,  the  coil  is  left  corroded,  but  unbroken  ;  the 
fluid  is  then  poured  off,  another  quantity  of  acid  is 
boiled  on  it  for  a  few  minutes,  and  again  decanted  off; 
the  vessel  is  then  filled  with  water,  and  inverted,  by 
which  the  coil  falls  out  entire.  The  metal  is  afterwards 
subjected  to  a  high  temperature,  by  which  it  shrinks, 
and  at  last  forms  a  button  of  resplendent  gold  ;  after 
which  it  is  accurately  weighed.  The  silver  in  solution 
is  obtained  by  the  immersion  of  a  piece  of  copper,  or 
by  the  addition  of  common  salt,  and  fusion  wiiii  pearl 
ashes. 

It  is  of  great  consequence  to  be  able,  by  ear,y  methods, 
to  separate  gold  from  metals  with  which  it  is  alloyed, 
when  these  are  in  large  propoi  lion,  as  in  gold  lace,  and 
in  gilded  goods. 

In  separating  gold  from  gold  lace,  the  metal  is  fused 
and  granulated,  by  pouring  it  into  cold  water.  It  is  then 
treated  nearly  in  the  same  way  as  has  been  explained  for 
separating  gold  and  silver,  when  the  lormer  is  in  small 
proportion. 

For  this  purpose,  a  quantity  of  the  granulated  metal 
is  mixed  with  one-eighth  of  f!ov/ers  of  sulphur,  and 
kept  in  a  slate  of  fusion  for  about  an  hour,  or  till  a  kind 
of  flashing  appears  on  its  surface.  A  quantity  of  the 
granulated  metal,  equal  to  about  one-sixteenth  part  of 
the  weight  of  tnat  fused  with  the  sulphur,  is  mixed  with 
one-half  its  weight  of  litharge,  and  one-eighth  of  san- 
diver.  The  one-haif  of  this  is  then  added  in  successive 
portions  to  the  fused  mixture,  which  is  well  stirred  on 
each  addition.  After  this  is  added,  the  niix'ure  is  kept 
in  the  fusnd  state  for  about  ten  minutes,  aiid  the  upper 
part  of  ii,  which  is  silver  in  union  witii  sulphur,  is 
removed  ;  tiie  remainder  is  then  poured  into  greustcl 
cones. 


METALLURGY. 


8i 


The  portion  removed  is  brought  to  a  state  of  fusion, 
and  the  remaining  half  of  the  mixture  of  alloy,  litharge 
and  sandivcr,  is  added  in  the  same  way  as  above  described, 
and  the  product  is  poured  into  a  cone. 

At  the  bottom  of  the  cones  a  metallic  matter,  com- 
posed of  silver,  with  almost  the  whole  of  the  gold,  is 
collected.  The  substance  above  this  still,  however,  re- 
tains a  little  gold  ;  it  is  therefore  again  fused,  and  a  small 
quantity  of  an  alloy  of  equal  parts  of  copper  and  lead  is 
mixed  with  it,  by  which  the  whole  of  the  gold  is  sepa- 
rated, or  collected  at  the  bottom  of  the  cone  into  which 
the  mixture  is  poured. 

The  different  portions  of  metal  procured  are  mixed 
and  fused  with  one-eighth  of  lead,  and  treated  in  the  same 
^vay  as  before,  with  sulphur,  the  mixture  of  alloy, 
litharge,  and  saiidiver.  What  is  collected  is  then  fused 
witli  one-sixteenth  part  of  sulphur,  and  kept  in  that 
state  for  half  an  hour.  It  is  then  poured  into  the  cone, 
the  silver  and  sulphur  collect  at  the  top,  and  the  gold 
falls  to  the  bottom.  The  sulphurei  of  silver  must  again 
and  again  be  fused  with  sulphur,  till  the  whole  of  the 
gold  is  separated.  The  gold  collected  is  then  fused 
■with  one  sixteenth  of  copper  and  granulated;  the  same 
quantity  of  sulpr.ur  is  now  mixed  with  it,  and  the  mix- 
ture is  fused  tor  about  a  quarter  of  an  hour,  and  then 
poured  into  a  cone.  The  gold  found  at  the  bottom  of 
this,  is  afterwards  purified  by  sulphur  and  antimony,  as 
already  described. 

In  gilded  copper  goods  the  quantity  of  gold  is  very 
trifling,  still,  however,  it  is  of  consequence  to  separate 
it  from  the  other  metals  ;  this  is  done  in  two  ways  :  1st, 
The  gilded  metal  is  fused  and  granulated,  after  which 
it  is  again  fused,  and  flowers  of  sulphur  are  gradually 
added,  till  the  whole  becomes  dark  coloured.  When 
cold,  it  is  reduced  to  powder,  and  amalgamated,  as  al- 
ready described  when  treating  of  the  ores  of  gold— By 
•this  means  the  mercury  combines  with  the  gold,  and 
leaves  sulphuret  of  copper. 

2d.  The  metal  is  brought  to  a  state  of  fusion,  and 
about  an  equal  quantity  of  a  mixture  of  litharge  and 
sulpiiur,  previously  fused  together,  is  added  to  it,  and 
the  whole  is  well  stirred.  Charcoal  in  fine  powder  is 
then  thrown  in,  in  small  portions  at  a  time,  the  mixture 
being  constantly  stirred  with  a  copper  rod.  By  this 
means  the  litharge  is  deprived  of  its  oxygen,  and  the  lead 
falls  to  the  bottom,  carrying  the  gold  along  with  it. 

The  alloy  of  these  metals  is  then  subjected  to  the 
process  of  cupellation,  by  which  the  gold  is  obtained 
pure. 

The  quantity  of  silver  on  plated  copper  goods  is  often 
so  great,  as  to  make  it  an  object  of  considerable  im- 
portance to  be  able  to  separate  this  metal  from  the 
copper. 

The  process  for  separating  silver  and  copper,  when 
the  former  is  in  large  quantity,  has  been  already  ex- 
pLiiiied,  but  the  proportion  of  the  latter  metal  in  plated 
goods  is  so  great,  that  the  silver  cannot  by  these  means 
be  obtained  from  them,  because  they  will  not  bear  to  be 
alloyed  with  a  sufficient  quantity  of  lead  ;  recourse  must 
therefore  be  had  to  other  methods. 

The  best  mode  of  separating  copper  and  silver  in 
plated  goods  was  recommended  by  Mr.  Keir.  This 
gentleman  discovered,  that  an  acid  composed  of  sul- 
phuric and  nitric  acids  did  not  act  on  copper,  while  it 
dissolved  silver ;  he  therefore  applied  this  to  the  sepa- 
ration of  these  metals.  For  this  purjjosc,  1  lb.  of  nitre  is 
dissolved  ii'  8  lb.  or  10  lb.  of  sulphuric  acid,  with  the  aid 
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of  a  gentle  heat,  in  a  glazed  earthenware  dish.  Pieces  of 
the  goods  are  then  thrown  in,  and  the  heat  is  raised  to 
about  the  200dth  degree.  When  the  whole  of  the  silver 
is  dissolved,  the  fluid  is  poured  off,  and  the  metal  is 
precipitated  by  muriate  of  soda,  and  is  obtained  in  the 
usual  way;  or  the  solution  is  diluted  with  water,  and 
pieces  of  copper  are  immersed  in  it,  by  which  the  silver 
is  precipitated  in  the  metallic  form,  the  diluted  acid  act- 
ing on  the  copper. 

There  is  still  another  method  of  separating  silver  from 
copper,  by  means  of  the  black  oxide  of  manganese,  when 
the  silver  is  in  large  proportion. 

The  process  consists  in  subjecting  thin  pieces  of  the 
alloy,  surrounded  by  black  oxide  of  manganese,  to  an 
intense  heat,  by  which  the  metal  is  melted,  and  a  black 
powder  is  procured.  This  is  mixed  with  three  times 
its  bulk  of  pounded  green  glass,  and  again  exposed  to  a 
strong  heat,  alter  which  the  silver  is  obtained  pure  at 
the  bottom  of  the  vessel.  In  the  first  part  of  this  process 
the  silver  and  copper  are  oxidated,  and  in  the  latter,  the 
oxide  of  silver  is  reduced  by  heat  alone,  whereas  the  oxide 
of  copper  requires  the  presence  of  inflammable  matter 
for  its  reduction. 

Platinum. 

Owing  to  the  infusibility  of  Platinum,  it  is  with  great 
difficulty  obtained  in  mass,  so  as  to  have  it  in  a  state  fit 
to  be  wrought  into  diff"erent  articles.  The  simplest  and 
the  cheapest  method  of  working  Platinum,  is  that  prac- 
tised in  France.  For  this  purpose,  the  grains  of  Pla- 
tinum are  mixed  with  an  equal  weight  of  white  arsenic, 
and  one-third  of  pearl-ashes.  This  is  thrown,  in  suc- 
cessive portions,  into  a  red-hot  crucible,  and  well  stir- 
red with  a  platinum  rod.  When  the  whole  is  in  a  state 
of  fusion,  the  crucible  is  removed  from  the  furnace,  and 
the  mixture  is  allowed  to  cool.  It  is  then  taken  from 
the  pot,  and  bruised,  and  again  subjected  to  a  similar 
process.  If  after  the  second  fusion  the  metallic  matter 
is  magnetic,  it  must  be  a  third  time  treated  in  the  same 
way. 

After  this  it  is  mixed  with  an  equal  weight  of  white 
arsenic  and  a  small  quantity  of  pearl-ashes,  and  again 
fused  in  a  flat  earthern  dish,  in  which  it  is  allowed  to 
cool. 

It  is  next  exposed  to  a  heat  in  a  muffle,  sufficient  to 
expel  the  arsenic,  but  not  so  high  as  to  fuse  the  mix- 
ture. It  is  then,  when  hot,  plunged  into  oil,  and  the 
exposure  to  heat  and  immersion  in  oil  repeated,  till  the 
whole  of  the  arsenic  is  driven  off";  the  heat  being  gra- 
dually increased  as  the  metal  becomes  less  fusible. 
After  the  arsenic  is  expelled  as  completely  as  can  be 
effected  in  this  way,  and  the  charcoal  of  the  oil  is  con- 
sumed, it  is  digested  in  nitric  acid,  and  then  boiled  in 
water  to  remove  impurities.  Several  of  the  pieces  of 
metal  thus  obtained  are  put  together,  and  then  cxpused 
to  a  high  temperature;  in  which  state  they  are  struck 
so  as  lo  make  them  adhere.  The  mass  is  then  heated 
in  a  forge  and  beat  on  an  anvil,  by  which  one  compact 
piece  of  metal  is  procured. 

Platinum  obtained  by  the  above  process  is  not  pure  ; 
it  contains  arsenic,  and  the  foreign  ingredients  ol  the 
grains,  by  which  it  is  not  so  capable  of  standing  an 
intense  heal,  or  of  resisting  the  action  of  chemical 
agents. 

The  other  methods  of  obtaining  platinum  is  by  reducing 
its  oxide  obtained  by  dissolving  the   grains  in  nitro-mu- 
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liatic  acid,  and  prccipilating  by  muriate  ot"  ammonia. 
I'ui-  doing  this,  dift'eicnt  processes  arc  followed,  though 
Ihey  all  nearly  agree  with  each  other. 

The  best  of  thess  is,  perhaps,  that  recommended  by 
Mr.  Cook. 

It  consists  in  exposing  the  precipitated  oxide  to  heat, 
by  which  it  is  reduced,  and  the  superfluous  muriate  of 
ammonia  is  expelled.  About  half  an  ounce  of  the 
spongy  mass  obiaincd  is  then  put  into  an  iron  mould,  and 
squeezed  toj^eihcr  by  a  wooden  pestil.  After  ihis  another 
lialf  ounce  is  added,  and  in  this  way  the  operation  is  con- 
tinued, till  about  six  ounces  are  squeezed  into  the  mould, 
■which  arc  still  farther  compressed  by  a  strong  iron  screw, 
by  which  the  whole  of  the  air  is  expelled.  It  is  then 
laid  on  burning  charcoal,  and  exposed  to  a  high  tempe- 
rature, and  when  hot  beat  on  an  anvil  till  it  is  of  uniform 
density.  Afier  this  operation,  it  is  coated  with  a  reddish 
crust,  which  is  removed  by  covering  it  with  borax  and 
exposing  it  to  a  white  heat ;  it  is  then  washed  with  mu- 
riatic acid,  which  dissolves  the  foreign  matter,  and  leaves 
the  metal  resplendent. 

Platinum  thus  obtained  still  retains  Iridium,  which 
^vas  precipitated  from  the  nitroniuriatic  solution  ;  it  is 
however  sufliciently  pure  for  the  manufacture  of  uten- 
sils. 

Before  subjecting  Platinum  to  any  of  these  processes, 
the  grains  must  be  spread  on  a  table,  and  a  current  of 
air  from  a  bellows  must  be  passed  obliquely  over  them. 
By  this  the  lighter  particles,  which  consist  of  quartz  and 
iron  ore,  are  removed. 

Occasionally  the  grains,  as  brought  to  Europe,  con- 
tain a  minute  portion  of  gold.  This  may  be  got  from 
them  by  treating  them  with  a  small  quantity  of  nitro- 
muriatic  acid.  To  the  solution  green  sulphate  of  iron 
must  be  added,  and  the  precipitate  thrown  down,  purified 
by  fusion  with  niirc  and  borax. 

Cojifier. 

The  ores  of  copper  generally  employed  for  yielding 
the  metal,  are  the  sulphurets.  These  are  wrought 
principally  in  Cornwall,  in  Anglesea,  and  in  Hun- 
gary. 

In  Cornwall,  the  ores  of  copper  are  broken  into  small 
pieces,  which  are  roasted  in  a  furnace,  somewhat  similar 
to  a  reverberatory  furnace,  having  a  very  long  chimney 
to  increase  the  heat,  and  to  carry  off  the  sulphur  and 
arsenic  with  which  the  ore  is  roasted.  During  the 
roasting,  which  continues  for  about  twelve  hours,  the  ore 
is  frequently  stirred,  so  as  to  expose  the  whole  of  it  to 
the  flame.  It  is  then  put  into  a  small  furnace  of  the 
eame  form,  and  brought  to  a  state  of  fusion,  occasionally 
mixed  with  a  little  lime,  to  increase  the  fusibility.  As 
the  impurities  collect  at  the  top,  they  are  raked  out, 
and  put  into  oblong  moulds,  in  which  they  are  allowed 
to  cool.  They  then  form  a  hard  mass,  which  is  used 
in  building.  The  fused  copper  is  drawn  out  through  a 
hole  in  the  lower  part  of  the  furnace,  which  was  stopped 
by  clay,  mixed  with  a  little  coal,  to  prevent  it  from  hard- 
ening. Fresh  quantities  of  the  roasted  ore  are  then  put 
in,  and  the  process  is  in  this  way  carried  on  for  a  con- 
siderable titne. 

The  fused  copper  is  conveyed  into  vessels  suspended 
in  a  well,  through  which  a  stream  of  water  runs.  By 
this  means  the  metal  is  reduced  to  the  granular  state. 
It  is  still,  however,  impure,  being  mixed  with  sulphur 
and  arsenic. 


To  free  it  from  these,  the  metal  is  repeatedly  subject- 
ed to  heat  in  a  reverberatory  furnace,  and  each  tinic  put 
into  the  well.  During  ihchC  processes,  the  sljg  collects 
on  the  surface  of  the  fused  metal  ;  but  as  this  contains 
a  considerable  quantity  of  copper,  it  is  kept  and  niixed 
with  the  fresh  ore,  previous  to  its  being  put  into  the 
furnace. 

The  copper  after  this  is  kept  at  a  low  red  heat  for 
two  days,  and  is  then  repeatedly  fused,  and  cast  into 
moulds  about  14  inches  in  length.  It  is  lastly  put  into 
the  refining  fuinuce,  with  a  little  charcoal,  in  which  it  is 
again  fused.  If  after  this  it  bear  the  hammer,  it  is  fit 
for  sale.  When  the  fused  copper  is  cast  into  the  moulds, 
the  purest  part  of  it  rises  to  the  top,  and  may,  when 
cold,  be  easily  separated  from  the  rest,  by  a  blow  of  a 
hammer. 

The  copper  ores  of  Anglesea  are  wrought  nearly  in 
the  same  way.  The  ore  there,  after  being  reduced  to 
fragments,  is  put  into  a  kiln,  the  fines  of  which  termi- 
nate in  a  close  chamber.  Heat  is  then  applied  to  the 
ore,  and  the  sulphur,  which  sublimes,  is  carried  through 
the  flue,  and  condenses  in  the  chamber.  I'rcsh  quan- 
tities of  the  ore  are  from  time  to  time  introduced, 
and  the  roasting  is  in  this  way  kept  up  for  several 
months. 

The  poorer  part  of  the  ore  only  is  smelted  in  Angle- 
sea, the  richer  portion  being  exported. 

The  smelting  of  the  ore  is  tarried  on  in  a  series  of 
reverberatory  furnaces,  having  tall  flues  to  increase  the 
draught.  In  these  the  ore  mixed  with  a  little  coal- 
dust  is  fused,  and  purified  by  repeated  fusions.  By  this 
means,  twelve  hurjdred  weight  of  the  roasted  ore  yield 
about  one-fourth  of  a  hundred  weight  of  malleable  metal  ; 
and  each  charge  of  the  furnace,  which  is  about  twelve 
hundred  weight,  is  fiiiislied  in  five  hours. 

In  Hungary,  the  copper  ore  is  treated  in  the  same 
way,  but  the  purification  of  the  metal  is  accomplished 
by  means  of  lead.  For  this  purpose  the  metal  is  fused 
in  a  furnace,  and  about  one-twelfth  or  one-lifteenth  of 
lead  is  added,  which  forms  a  scoria  along  with  the  im- 
purities of  the  copper.  This  is  removed  as  it  is  formed, 
and  the  copper  is  left  in  its  pure  state,  after  which  it  is 
kept  fused  for  some  time.  To  ascertain  when  the  whole 
of  the  impurities  of  the  copper  have  been  removed,  the 
workman  takes  out  a  little  of  the  melted  metal  on  the 
end  of  a  smooth  iron  rod.  If  the  metal  be  pure,  this 
falls  off  when  it  is  dipt  into  cold  water. 

The  purity  of  the  metal  is  also  known  by  the  redness 
of  the  scoria,  that  of  the  impure  copper  being  always 
dark  coloured. 

The  thin  sheets  of  copper  used  in  the  arts,  are  pre- 
pared when  the  metal  is  in  a  state  of  fusion  in  the  fur- 
nace. For  this  purpose,  when  the  whole  of  the  iinpu- 
rities  have  been  removed,  the  metal  is  allowed  to  cool 
to  near  its  point  of  congelation.  A  wet  broom  is  then 
drawn  along  its  surface,  by  which  means  a  thin  layer  of 
it  is  made  to  pass  into  the  solid  state.  This  is  removed, 
and  immediately  plunged  into  water,  by  which  it  ac- 
quires a  fine  red  colour;  and  the  process  is  repeated 
till  the  whole  is  formed  into  thin  sheets. 

Copper,  in  a  state  of  considerable  purity,  is  some- 
times procured  from  the  springs  which  contain  the  sul- 
phate of  this  metal.  With  this  view,  pieces  of  iron  are 
put  into  the  water,  by  which  the  copper  is  precipitated, 
owing  to  the  superior  aflinity  of  the  iron  for  the  acid, 
aided,  perhaps,  by  a  galvanic  action.  When  the  whole 
of  the  iron  is  dissolved,  the  matter  deposited  is  raked 
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out,  sml  is  fused  in  a  furnace,  either  alone  or  mixed  with 
iome  of  the  pooier  copper  ore. 

The  deposit  obtained  in  this  way,  when  fused  alone, 
commonly  yields  about  50  per  cent,  of  copper. 

jinsaij  ofCofi/ier  Ores. — The  assay  of  copper  ores  may 
be  made  either  in  the  dry  or  in  the  humid  way;  the  former, 
however,  when  the  sulphurets  are  employed,  is  imper- 
fect ;  but  when  any  of  the  oxides  or  carbonates  aie  to 
be  assayed,  this  method  answers  very  well.  The  ore, 
after  being  reduced  to  powder,  is  mixed  with  charcoal, 
and  exposed  to  a  strong  heat  in  a  crucible,  removing  the 
scoria  as  it  is  formed.  Ai  the  ore  contains  other  metals 
besides  copper,  this  process  must  be  repeated  several 
limes  before  we  obtain  it  pure.  These  ores  are,  how- 
ever, seldom  employed  in  metallurgy  ;  it  is  necessary, 
therefore,  to  have  recourse  to  other  means,  to  ascertain 
the  value  of  those  which  are  used  to  yield  copper.  For 
this,  the  ore  must  be  digested  in  muriatic  acid,  to  whiclj 
a  little  nitric  acid  is  added,  by  wlilch  we  obtam  the  dif- 
fereiit  meculs  in  solution.  From  this  the  copper  may 
be  procured,  either  oxidated  or  in  the  metaliic  form,  the 
otiicr  metals  in  the  solution  bcini;  previously  separated. 
Lead,  if  present,  may  be  thrown  down  by  sulphate  of 
soda  and  iron,  by  the  addition  of  ammonia  m  excess. 

The  quantity  of  copper  may  then  be  ascertained,  either 
by  precipitating  it  by  sub  carbonate  of  soda,  or,  which 
is  belter,  by  the  immersion  of  a  plate  of  iron.  For  this 
purpose  the  solution  is  diluted  with  water,  and  a  piece 
of  polished  iron  is  put  into  it,  which  soon  becomes  co- 
vered with  a  coating  of  copper,  and  as  the  decomposi- 
tion proceeds,  the  metal  is  deposited  in  thin  plates. 
When  tlie  whole  of  it  is  separated,  it  is  collected,  wash- 
ed, and  weighed.  Towards  the  end  of  the  process,  the 
fluid  should  be  heated,  which  favours  the  separation  of 
the  copper. 

For  obtaining  the  copper  in  this  way,  it  is  necessary 
that  we  have  the  metal  dissolved  in  muriatic  or  sulphu- 
ric acid,  for  the  nitrate  of  iron  generated  by  the  decom- 
position of  the  nitric  acid  solution  is  itself  liable  to  be 
decomposed  by  heat.  If,  therefore,  the  copper  be  dis- 
solved in  nitric  acid,  the  solution  must  be  evaporated  to 
dryness,  and  the  residue,  dissolved  in  muriatic  acid, 
again  evaporated  and  dissolved  in  water;  or  the  metallic 
ingredients  of  the  nitric  acid  solution  may  be  precipi- 
tated by  potassa,  and  the  precipitate  dissolved  in  muria- 
tic acid.  Into  either  of  these  solutions,  the  plate  of  iron 
is  immersed.  Zinc  is  sometimes  employed  to  precipi- 
tate copper,  but  as  this  separates  iron  also  if  present,  it 
is  liable  to  fallacy.  Even  if  the  solution  do  not  contain 
iron,  yet  if  there  be  an  excess  of  acid,  and  the  zinc  itself 
contain  that  metal,  it  will  first  be  dissolved  by  the  acid, 
and  then  precipitated  by  the  zinc  ;  for  this  reason  its  use 
is  improper.  Occasionally  the  precipitated  copper,  be- 
fore it  is  weighed,  is  mixed  with  oil  and  borax,  and  sub- 
jected to  heat  in  a  crucible,  by  which  it  is  freed  from 
impurities,  and  the  metal  is  thus  obtained  in  its  pure 
state. 

.Assay  of  Cofifter  Mloys.  Perhaps  there  is  no  metal, 
the  alloys  of  which  are  more  numerous  and  more  useful 
than  those  of  copper.  It  is  of  consequence,  therefore, 
to  be  able  by  analysis  to  ascertain  the  proportions  of  the 
ingredients  which  they  contain.  It  must  be  remarked, 
however,  that  though,  by  the  aid  of  chemistry,  we  can 
ascertain  with  precision,  not  only  the  ingredients,  but  the 
proportions  of  the  substances  contained  in  these  alloys, 
yet  we  often  fail  in  forming  an  alloy  possessed  of  all  the 
jiroperties  of  that  subjected  to  analysis.     This  depends, 


in  a  great  mcasuse,  on  tiic  difTerence  in  the  purity  of  the 
metals  which  we  employ  ;  a  slight  difference  in  these 
causing  an  alteration  in  the  properties  of  the  alloys  which 
they  form.  The  assay  of  these  ores  is  also  useful,  as  it 
enables  us  to  procure  from  them  the  metals  in  their  se- 
parate state.  This  is  chiefly  practised  with  the  view  of 
obtaining  the  copper. 

The  most  important  of  the  alloys  of  copper  are  those 
with  tin.  Tin,  when  added  to  copper,  renders  it  harder, 
more  sonorous,  and  more  fusible:  hence  it  is  employed 
in  the  formation  of  bell-metal,  and  the  other  useful  alloys 
of  copper.  When  copper  is  alloyed  with  tin  in  the  pro- 
portion of  100  of  the  lormer  to  about  8  or  12  of  the  lat- 
ter, it  forms  the  metal  employed  in  the  manufacture  of 
ordnance.  Bronze,  and  bell-metal,  are  composed  of 
about  100  copper  and  from  10  to  20  of  tin,  to  which 
occasionally  a  little  zinc,  and  sometimes  also  antimony  is 
added. 

When  the  tin  is  in  larger  proportion,  as  about  30  of 
copper  to  about  15  of  tin,  the  alloy  is  speculum  metal, 
which  is  very  hard,  and  admits  of  a  fine  polish.  With 
this,  a  little  zinc,  silver,  and  arsenic,  are  mixed. 

When  the  alloy  consists  only  of  copper  and  tin,  we 
have  an  easy  way  of  separating  these  metals.  Tin  not 
only  is  more  easily  oxidated  by  heat  and  air  than  cop- 
per, but  the  protoxide  of  the  former  metal  has  the  pro- 
perty of  depriving  the  protoxide  of  the  latter  of  its  oxy- 
gen, by  which  it  is  reduced.  We  have  only  therefore 
to  subject  the  alloy  to  heat  to  obtain  the  copper  in  its 
metaliic  form.  In  this  process  we  do  not  procure  the 
whole  of  the  copper  existing  in  the  alloy  ;  besides,  if  we 
apply  the  heat  by  which  the  metals  are  oxidated  too  long, 
the  tin  attracts  more  oxygen  from  the  air,  and  does  not 
thus  deprive  the  protoxide  of  copper  of  its  oxygen. 
Thus  Fourcroy  found,  that  when  he  exposed  an  alloy  of 
80  of  copper  and  20  of  tin  to  heat  and  air,  till  they 
amounted  to  104,  54  parts  of  copper  were  obtained  by 
afterwards  subjecting  the  whole  in  a  covered  vessel  to 
a  high  temperature.  When,  however,  100  parts  of  the 
same  alloy  were  heated  with  access  of  air  till  they  in- 
creased to  1 17,  a  very  minute  quantity  of  copper  was  ob- 
tained from  them  by  the  subsequent  heating.  Accord- 
ing to  Fourcroy,  when  copper  is  to  be  obtained  by  the 
method  just  mentioned,  the  alloy,  supposing  it  com- 
posed of  80  copper  and  20  tin,  should  be  heated  in  the 
air  till  it  gain  about  6  or  7  parts  in  weight,  and  then 
subjected  to  a  high  temperature  in  close  vessels.  When 
the  alloy  has  been  too  much  oxidated,  it  must  be  mixed 
with  the  due  proportion  of  alloy,  and  then  exposed  to 
a  high  temperature,  by  which  a  large  quantity  of  metallic 
copper  will  be  procured. 

Occasionally  a  little  nitre,  or  black  oxide  of  manga- 
nese, is  mixed  with  the  alloy,  by  which  the  oxidation  is 
more  speedily  accomplished.  Some  glass  or  salt  should 
also  be  added,  to  increase  the  fusibility  of  the  oxide  of 
tin  formed,  and  thus  allow  the  metallic  copper  to  fall 
to  the  bottom.  The  most  accurate  experiments  on  this 
subject  on  a  large  scale,  are  those  of  Pelletier  and  Dar- 
cet,  which  were  done  by  exposing  the  alloy  to  heat  and 
air,  and  by  the  addition  of  black  oxide  of  manganese. 

In  one  of  these,  400  lb.  of  alloy,  known  to  be  com- 
posed of  80  copper  and  40  tin,  were  heated,  and  con- 
stantly stirred  till  they  increased  to  425  lb.  2  oz. 
These  were  added  to  800  lb.  of  alloy  brought  to  a  state 
of  fusion  in  a  reverbcratory  furnace,  and  the  mixture 
constantly  stirred  during  20  minutes,  and  occasionally 
afterwards  for  9  hours.  The  fused  metal  was  then 
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drawn  off,  and  amounted  to  761  lb.  12  oz. ;  7  lb.  4  oz.  of 
metal  were  also  obtained  during  the  trials  to  ascertain 
its  purity,  and  the  scoria  yielded  64  lb.  more,  making;  in 
all  833  lb.  ;  that  is,  very  nearly  70  parts  of  copper  from 
thi,  100  of  alloy,  which  contained  80  of  this  metal. 

Ill  another  expi  riment,  800  lb.  of  alloy  were  melted  in 
the  furnace,  am!  35  lb.  of  oxide  of  manganese  were  added 
to  liiem.  The  mixture  was  then  well  stirred,  and  in  two 
hours  afterwards  15  lb.  more  of  manganese  were  thrown 
in,  a  similar  quantity  being  added  every  two  hours  till 
the  whole  amounted  to  100  lb.  and  the  fusion  and  occa- 
sional stirring  were  continued  during  ten  hours.  A'  the 
expiry  of  this  lime,  the  copper  was  drawn  oft",  and 
amounted  to  520  lb.  that  is.  65  per  cent,  of  the  alloy  em- 
ployed. Tht  scoria  still  retained  a  good  deal  of  copper, 
but  tliis  was  not  exu  acted  from  it. 

When  the  alloy  contains  silver,  it  may  be  assayed  by 
dissolvmg  it  in  nitric  acid,  precipitating  the  silver  by 
muriate  of  soda,  and  the  copper  by  a  plate  of  iron. 

Tin. 

Different  methods  are  followed  in  reducing  the  ores 
of  tin. 

The  ore  which  is  procured  from  the  mines  of  Corn- 
wall, after  being  hand-dressed,  is  freed  from  impurities 
by  stamping,  as  has  been  described  under  gold,  after 
•which,  it  is  roasted  in  a  reverberatory,  to  drive  off  the 
sulphur,  part  of  which,  however,  is  acidified,  and  unites 
with  the  copper  and  iron  of  the  ore.  The  ore  is  again 
washed,  by  which  it  is  nearly  freed  from  all  impurities; 
it  is  then  mixed  with  one-fifth  of  its  bulk  of  culm,  and 
subjected  to  heat  in  a  reverberatory  for  aboui  six  hours, 
during  which  the  oxide  of  tin  is  reduced,  and  the  metal 
collects  at  the  bottom,  covered  with  a  black  scoria.  The 
tin  is  then  drawn  off  into  a  shallow  pit,  in  which  it  is 
freed  from  the  scoria  which  collects  on  its  surface.  It 
is  then  taken  out  with  ladles,  and  poured  into  moulds. 

The  metal  thus  obtained  is  afterwards  exposed  to  a 
gentle  heat  in  a  small  reverberatory  furnace,  by  which 
the  purest  part  of  it  melts  first,  and  is  drawn  off.  This 
forms  grain  tin ;  what  is  left  behind  is  common  tin, 
which  contains  a  small  portion  of  iron,  copper,  and  ar- 
senic. 

The  water  employed  in  the  second  washing  of  the 
ore  contains  a  considerable  quantity  of  sulphate  of  cop- 
per, on  which  account  it  is  kept  and  decomposed  by 
iron.  The  scoria  separated  from  the  tin,  when  drawn 
from  the  reverberatory,  retains  a  good  deal  of  the 
metal — it  is  therefore  stamped  and  melted  along  with 
the  ore. 

The  stream  tin  stone  of  Cornwall  is  melted  in  a  dif- 
ferent way.  As  the  ore  is  in  a  powdery  state  when  pro- 
cured, it  is  submitted  to  a  stream  of  water,  by  which  a 
great  deal  of  the  impurities  are  removed.  It  is  after- 
wards bruised,  and  passed  through  wire  sieves. 

It  is  then  thrown,  with  alternate  quantities  of  char- 
coal, into  a  blast  furnace,  in  which  it  is  reduced,  and 
escapes  through  a  channel  at  the  bottom  into  pits  ;  the 
scoria  being  removed  as  it  collects,  and  thrown  again 
into  the  furnace. 

The  metal  is  then  put  into  a  large  iron  pot,  in  which 
it  is  kept  fused.  When  in  this  state,  pieces  of  charcoal 
are  plunged  into  it,  which  cause  a  frish  quantity  of  sco- 
ria to  be  separated.  The  metal  is  then  tried  by  remov- 
ing a  quantity  in  a  ladle,  and  pouring  it  into  the  pot.  If 
it  appear  bright  like  silver,  and  of  uniform  consistence, 


it  is  pure.  After  this  it  is  poured  into  moulds,  and  forms 
good  grain  tin. 

Assay. — In  assaying  an  ore  of  tin,  it  is  first  reduced 
to  coarse  powder,  and  then  washed,  to  free  it  from  earthy 
matter.  If  it  contain  arsenic,  which  is  known  by  its 
emitting  the  odour  of  garlic  when  fused  before  the 
blow-pipe,  it  must  be  exposed  to  heat  with  charcoal,  till 
the  vapours  of  arsenic  cease  to  be  emitted.  Wliat  re- 
mains is  then  mixed  with  pitch  and  saw-dust,  subjected 
to  a  strong  heat  in  a  crucible,  lined  with  charcoal.  The 
metallic  button  collected  at  the  bottom  is  tin. 

Lead. 

The  only  ore  of  lead  from  which  the  metal  is  extract- 
ed is  galena,  the  smelting  of  which  is  very  simple. 

The  ore  after  being  brought  from  the  mine  is  hand- 
dressed,  by  which  it  is  freed  as  much  as  possible  of 
impurities.  What  remains  is  then  washed,  to  remove 
still  farther  any  extraneous  matter,  and  is  put  into  a  re- 
verberatory furnace,  where  it  is  speedily  maiic  red  hot. 
When  in  this  state  it  is  frequently  stirred,  and  when  it 
begins  to  become  soft,  the  heat  is  reduced  till  the  whole 
of  the  sulphur  is  expelled.  The  fire  is  then  made  brisk, 
by  which  the  lead  is  melted,  and  collects  at  the  bottom. 
A  little  lime  is  then  thrown  in  to  thicken  the  scoria,  and 
the  lead  is  drawn  off  into  oblong  moulds;  a  sufficient 
heat  is  again  applied  to  the  scoria,  by  wiiich  another  por- 
tion of  lead  is  procured.  The  lead  obtained  in  the  first 
operation  is  considered  the  best,  as  it  is  more  malleable 
than  the  other. 

Assay  — The  assay  of  galena  is  very  simple.  It  may 
be  done  either  in  the  dry  or  the  humid  way. 

The  lead  ore  is  first  reduced  to  powder,  and  then 
digested  in  diluted  nitric  acid.  To  the  solution,  after 
filtration,  sulphate  of  soda  is  added,  which  throws  down 
the  sulphate  of  lead  :  100gr^^7l  lead. 

Or,  the  ore  is  first  roasted,  and  then  fused  with 
thrice  its  weiglit  of  black  flux,  and  covered  with  salt. 
The  metallic  button  at  the  bottom  of  the  vessel  is  the 
lead,  containing  the  other  metals  present  in  the  ore, 
which  however  are  in  very  small  quantity. 

Should  the  ore  contain  silver,  the  metallic  button 
thus  obtained  must  be  subjected  to  cupellation,  or  it 
may  be  dissolved  in  nitric  acid,  and  muriate  of  soda 
added  to  the  solution.  The  precipitate  must  then  be 
digested  in  weak  nitric  acid,  which  will  dissolve  the 
muriate  of  lead,  and  leave  the  silver  ;  100  of  the  preci- 
pitate after  this,  when  dried,  ~75.3  uf  silver. 

Arsenic. 

Arsenic  very  frequently  exists  with  other  metnls. 
It  is  not,  however,  used  in  the  metallic  state  in  the  arts. 
The  compound  of  it  generally  employed  is  the  white 
oxide,  or,  as  it  is  coinmonly  called,  white  arsenic,  which 
is  frequently  obtained  in  the  processes  for  extracting 
other  metals  from  their  ores. 

White  arsenic  is  obtained  by  subjecting  the  arsenic 
ores  to  heat,  in  large  cast  iron  boxes,  to  which  flues  are 
closely  luted.  These  are  heated  by  flues  from  a  fur- 
nace. When  red  liot,  about  15  lb.  of  the  oie  are  thrown 
in,  and  when  the  whole  of  the  volatile  matter  has  sublim- 
ed, another  portion  of  ore  is  put  in,  and  the  process  is 
continued  for  about  12  hours,  during  which  time  about 
150  1b  of  the  ore  have  been  employed.  What  is  col- 
lected in  the  flues  of  the  boxes  is  broken  off  by  ham- 
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mers,  and  is  freed  liotn  any  lorcigii  matter  adhering 
to  it. 

A. .other  preparation  of  arsenic  much  used  in  the  arts, 
is  yellow  orpimcnt,  which  is  procured  in  the  same 
vrzy;  the  ore  being  previously  mixed  with  half  its 
weight  of  sulphur. 

Metallic  arsenic  is  easily  obtained  from  the  white 
oxide,  by  heating  it  with  carbonaceous  matter ;  the 
sublimed  metal  being  condensed  in  cool  receivers. 

jissaij  of  Arsenic  Ore — The  most  accurate  method 
of  assaying  an  oie  of  arsenic,  is  that  pointed  out  by 
Chenevix,  which  consists  in  acidifying  tlie  arsenic, 
and  precipitating  it  by  a  salt  of  lead.  For  this  purpose 
the  ore  is  treated  with  nitric  acid,  so  as  completely  to 
acidify  the  arsenic.  Potassa  is  then  added,  and  after- 
wards nitrite  of  lead,  which  throws  down  a  precipitate, 
which,  after  exposure  to  a  low  red  heat,  must  be  v/eigh- 
ed.  If  it  is  entirely  soluble  in  nitric  acid,  100  of  il=22 
cf  metallic  arsenic. 

If  any  of  the  precipitate  is  not  soluble  in  niiric  acid, 
it  is  sulphate  of  lead,  the  acid  of  which  is  formed  by 
the  action  of  the  nitiic  acid  on  the  sulphur  of  the  ore. 
The  weight  of  what  is  left,  after  the  action  of  the  nitric 
acid,  will  indicate  that  of  the  precipitate  dissolved. 

A  more  easy  way  of  assaying  the  ore,  though  not 
quite  so  accurate,  but  sufficiently  so  for  the  purposes 
of  art,  is,  to  dissolve  the  ore  slowly  in  muriatic  acid, 
to  which  a  little  nitric  acid  is  added.  In  this  way  the 
metal  is  dissolved,  and  the  sulphur  is  left.  The  quan- 
tity of  this  indicates  that  of  the  arsenic;  100  being 
equivalent  to  about  138  of  metal. 

Cobalt. 

Cobalt  is  not  procured  in  its  metallic  state  for  the 
pui  poses  of  art.  The  preparation  of  it  in  general  use 
is  the  oxide.  Two  diffennt  kinds  ol  this  are  employed, 
ZdfTre  and  smalt;  the  former  of  wliich  is  the  oxide 
mixed  with  a  quantity  of  vi'.rifiable  earth  ;  the  latter 
is  the  oxide  which  is  brought  to  the  stare  of  glass  by 
being  exposed  to  heat  with  some  fusible  substance. 
Tncse  are  prepared  in  Saxi-ny,  in  Bohemia,  Silesia, 
and  L>rrain.  T'lat  from  the  former  is  considered  the 
best.  To  pi'epare  zafTre,  the  cobalt  ore  is  exposed  to 
heat  by  me jns  of  the  flame  of  wood,  which  is  made  to 
play  on  it.  The  vapour  arising  from  the  ore  is  convey- 
ed through  a  long  flue,  in  wiiich  it  is  condensed.  Af- 
ter the  vapours  have  ceased  to  arise,  the  ore  is  removed 
and  reduced  to  powder,  and  a  se-cond  time  exposed  to 
heat.  It  is  again  reduced  to  fine  powder,  and  passed 
through  sieves;  and  after  this  is  mixed  with  powdered 
flints  moistened.  In  this  state  it  forms  zaffre.  Smalt 
is  prepared  by  mixing  the  oxide  of  cobalt,  obtained  in 
the  above  process,  with  about  equal  parts  of  potashes 
and  powdered  flints.  The  mixture  is  exposed  to  heat 
in  large  pots,  and  frequently  stirred,  when  in  the  fused 
state,  during  10  or  12  hours.  It  is  then  taken  out  in 
ladles,  and  dropped  into  cold  water,  by  which  it  is  after- 
wards more  easily  reduced  to  powder. 

The  powdering  of  smalt  is  performed  by  large  stone 
rollers,  inclosed  in  cases  of  wood.  When  reduced  to 
powder,  it  is  of  a  fine  blue  colour,  and  is  sometimes 
called  azure  blue.  It  is  employed  not  only  in  the  arts, 
to  impart  its  colour  to  substances  with  which  it  is  fused, 
but  likewise  in  washing,  to  prevent  linen  from  becom- 
ing yellow. 

Cobalt  is  obtained  in  the  metallic  state  by  deflagrat- 


ing 4  parts  of  smalt,  2  of  nitre,  and  A  of  charcoal.  The 
residue  of  the  deflagration  must  be  again  subjected  to 
a  siinilar  process,  and  afterwards  fused  with  2  p^irls  of 
black  flux.  The  product  of  tiiis  operation,  weighing 
about  one-fifth  of  the  smalt,  is  mixed  wiih  one-sixth  of 
its  weight  of  nitre,  and  the  same  quantity  ol  black 
oxide  of  manganese,  and  exposed  to  a  strong  heat  in 
a  covered  crucible  for  about  an  hour.  By  this  process 
it  is  freed  from  iion  ;  it  still,  however,  retains  a  smtll 
quantity  of  arsofiic  ;  or  the  product  of  the  deflagration 
may  be  dissolved  in  nitric  acid,  and  carbonate  of  po- 
tassa added  to  the  solution,  as  long  as  a  brownish  pre- 
cipitate is  thrown  down  ;  when,  however,  the  precipi- 
tate falls  of  a  violet  colour,  the  addition  of  the  salt  must 
be  discontinued.  By  this  means  we  get  quit  of  the  iron, 
and  leave  the  cobalt  in  union  with  niiric  acid.  The 
nitrate  is  then  exposed  to  heat,  the  acid  is  expelled,  and 
the  oxide  may  be  reduced  by  fusion  with  black  flux. 
By  these  processes  cobalt  is  obtained  sufficiently  pure 
for  many  purposes. 

Assay  — The  assay  of  cobalt  ore  may  be  performed, 
though  not  with  great  accuracy,  in  the  dry  way.  The 
ore  is  mixed  with  saw-dust,  and  roasted  to  expel  the  ar- 
senic, and  the  residue  afterwards  exposed  to  an  intense 
heat  for  about  15  minutes,  with  its  own  weight  of  a 
mixture  of  carbonate  of  potassa  and  tartar.  The  metal- 
lic bunon  collected  below  is  cobalt.  The  scoria  of  this 
operation  contains  a  considerable  quantity  of  metal ; 
the  whole  of  the  cobalt  is  therefore  not  procured,  and 
it  is  even  doubtful  if  by  this  means  the  whole  of  the 
arsenic  is  expelled. 

Mercury. 

Different  methods  are  practised  for  procuring  mer- 
cury from  its  ores  ;  they  are  however  all  very  simple. 

In  Spain  the  cinnabar  is  collected  and  divided  into 
three  portions. 

1st,  The  richest  part  of  the  ore. 

21,  That  which  contains  less  metal. 

3(1,  The  powder  of  the  two  first. 

These  are  exposed  to  heat  in  a  furnace,  by  which 
the  mercury  is  expelled.  The  furnace  employed  in 
this  operation  is  of  a  particular  construction.  It  con- 
sists of  a  long  horizontal  building,  divided  into  an  un- 
der and  an  upper  compartment,  by  a  grating  of  iron. 
On  this  are  placed  flat  rough  stones,  over  which  ore 
No.  2.  is  first  put,  and  then  ore  No.  1.  A  layer  of 
ore  No.  2.  is  placed  above  this ;  and  on  the  top  of  the 
whole  is  laid  ore  No.  3.  made  into  a  sort  of  bricks, 
with  clay  kneaded  and  dried.  Wood  is  then  kindled 
in  the  lower  compartment  of  the  furnace,  by  which  the 
moisture  is  driven  off.  The  fire  is  then  continued  till 
the  sulphur  begins  to  burn  ;  after  which  the  heat  ex- 
cited by  the  combustion  of  the  sulphur  is  sufficient  to 
volatilize  the  mercury,  which  is  condensed  in  the  re- 
ceiver attached  to  the  furnace.  Along  with  the  mer- 
cury there  is  collected  a  quantity  of  sooty  matter,  which 
is  removed  by  placing  the  metal  on  an  inclined  table. 

In  this  process  there  is  a  considerable  loss  of  mer- 
cury, as  the  sooty  matter  which  is  thrown  away  re- 
tains a  great  deal  of  the  metal. 

In  Germany,  the  finer  part  of  the  ore  is  separated 
from  the  coarser  part,  and  is  reduced  to  powder.  It 
is  then  mixed  with  about  one-fifth  of  slaked  lime,  and 
put  into  iron  retorts,  each  of  which  holds  about  one- 
half  cwt.     From  40  to  50  of  these  are  built  into  a  fur- 
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iiacc,  and  have  receivers  adapted  fo  them.  Heat  is 
applied  to  the  retorts,  by  wliich  watery  vapour  is 
:il  first  expelled.  The  receivers  are  then  luted  by 
nieans  of  clay,  and  the  mercury  which  comes  over  is 
condensed  in  them.  By  this  process  100  lbs.  of  ore 
yield  from  6  to  10  oz.  of  mercury. 

.lasay. — The  assay  of  the  ore  of  mercury  is  very  simple. 
Cinnabar,  the  ore  usually  employed  for  yielding  the 
metal,  is  reduced  to  pov/der,  and  digested  in  nitro- 
muriatic  acid,  composed  of  one  of  nitric  and  three  of 
muriatic  acid,  diluted  with  waler,  till  the  whole  of  the 
soluble  matter  is  extracted.  C.nbonate  of  potassa  is 
then  added  to  the  solution,  and  the  precipitate,  after 
being  dried,  is  mixed  with  lamp-black,  and  exjJosed 
to  heat  in  a  retort,  to  which  a  receiver  is  adapted.  By 
this  means  the  mercury  is  expelled  in  the  metallic 
stale. 

The  ores  of  «iercury  which  contain  silver  are  as- 
sayed in  the  same  way,  so  as  to  ascertain  the  quan- 
tity of  mercury.  The  iiisolulilc  residue  is  then  roast- 
ed, to  drive  off  the  sulphur,  after  which  it  is  mixed 
with  twice  its  weight  of  pearl-ashes,  and  again  ex- 
posed to  heat  in  a  crucible.  Tlie  product  is  then 
digested  in  muriatic  acid,  which  dissolves  the  alkali, 
and  leaves  the  silver  in  its  metallic  state. 

A  more  easy  way  of  assaying  the  mercurial  ores  is 
to  reduce  them  to  powder,  and  to  mix  ihem  with  one- 
fourth  part  of  lime,  and  as  much  iron  filings,  and  then 
expose  them  to  heat  in  an  iron  or  earthenware  retort, 
by  which  the  mercury  is  expelled,  and  is  collected  in 
a  receiver. 

Afangancse. 

Manganese  is  not  used  in  the  arts  in  its  metallic 
state.  The  black  oxitic,  which  is  a  native  production, 
answers,  without  any  preparation,  all  the  purposes  for 
which  the  metal  is  employed. 

Zinc. 

The  ores  of  zinc  used  in  metallurgy,  are  calamine 
and  blende.  From  these  the  metal  is  procured  by  a 
very  simple  process.  The  ore,  after  being  handdress- 
ed,  to  free  it  from  foreign  matter,  is  roasted,  by  which 
the  sulphur  of  the  former  and  the  acid  of  the  latter 
are  expelled.  The  product  is  then  washed,  by  which 
the  lighter  matter  is  separated,  and  the  heavy  part 
which  remains  is  mixed  with  one-eighth  of  its  weight 
of  charcoal.  The  mixture  is  next  reduced  to  powder 
in  a  mill,  in  which  state  it  is  put  into  the  pots  to  be 
smelted.  The  pots  in  which  the  smelting  is  perform- 
ed resemble  oil  jars  in  shape.  Through  the  bottom  of 
each  there  passes  a  tube,  the  upper  end  of  which  ter- 
minates by  an  open  moutli  near  the  top  of  the  pot,  the 
lower  end  goes  through  the  floor  of  the  furnace  into 
water.  The  pots  are  filled  to  the  upper  end  of  the 
tube  with  the  mixture  of  ore  and  charcoal,  and  an  in- 
tense heat  is  applied  to  them,  by  means  of  a  furnace. 
As  the  ore  is  reduced,  the  zinc  is  volatilized,  and  es- 
capes through  the  tube  into  the  water,  where  it  is  con- 
densed in  the  form  of  globules.  These  are  afterwards 
inelted  and  cast  into  moulds. 

Zinc,  as  thus  procured,  is  not  pure ;  it  almost  al- 
ways contains  iron,  manganese,  arsenic,  and  copper. 

To  free  it  from  these,  it  is  again  melted,  and  then 
well  stirred  along  with  sulphur  and   fat,  the  former  of 


which  combines  with  the  foreign  metals,  and  leaves  the 
zinc  nearly  pure,  while  the  latter  prevents  this  metal 
from  being  oxidated. 

^ssay. — The  assay  of  zinc  ores  may  be  performed 
in  two  different  ways. 

The  simplest  is,  reducing  the  ore  by  charcoal.  For 
this  purpose,  after  being  freed  from  impurities,  it  is 
roasted,  to  drive  off  the  sulphur.  It  is  then  niixed 
with  one-half  its  weight  of  charcoal  in  powder,  and 
exposed  to  a  strong  heat,  for  about  an  hour,  in  an  earthen 
retort,  the  mouth  of  wiiich  terminates  in  water.  The 
zinc  conilensed  in  the  water  and  in  the  neck  of  the  retort 
is  collected  and  weighed. 

The  second  method  of  assay  is,  to  expose  to  a  strong 
heat  for  about  an  hour  the  mixture  of  ore  and  char- 
coal, in  a  covered  crucible,  with  slips  of  copper,  by 
which  means  the  two  metals  unite.  After  the  pro- 
cess is  finished,  the  product  is  washed,  and  the  weight 
which  the  copper  has  acquired  indicates  the  quantity 
of  zinc  in  the  ore. 

Bismuth. 

Bismuth  occurs  native  and  mineralized  by  oxygen 
and  sulp  .ur,  and  is  very  easily  obtained  from  its  ores. 

When  Ddlive  bismuth,  and  the  oxide,  are  employed  to 
yield  the  metal,  they  are  merely  exposed  to  heat,  in 
contact  with  fuel,  generally  in  shallow  pits  aug  m  the 
earth.  The  metallic  matter  which  collects  at  the  bot- 
tom is  then  mixed  with  an  equal  weight  of  black  flux, 
and  put  into  a  crucible,  and  covered  with  common  salt, 
to  aljout  the  depth  of  half  an  inch.  A  strong  heat  is 
applied  for  a  short  lime,  by  which  the  mixture  fuses, 
and  the  bismuth  collects  at  the  bottom  of  the  pot. 

Instead  of  the  above  process,  the  ore  is  sometimes 
mixed  with  half  its  weight  of  borax  and  of  pounded 
glass,  and  subjected  to  heat  in  a  crucible  lined  with 
charcoal. 

When  the  sulphuret  of  the  metal  is  employed,  it  is 
first  roasted  by  a  gentle  heat,  to  drive  off  as  much  of 
the  sulphur  as  possible.  After  this,  it  is  mixed  with, 
black  flux,  and  sul)jected  to  heat,  covered  with  com- 
mon salt,  as  in  the  first  process. 

Bismuth  obtained  by  these  different  processes  con- 
tains in  general  lead,  silver,  or  cobalt,  provided  these 
were  present  in  the  ore  ;  it  is  sufficiently  pure,  however, 
lor  most  purposes. 

■Assay. 

The  assay  of  the  ores  of  bismuth,  with  the  view  of 
ascertaining  the  quantity  of  that  metal,  is  perloimed  by 
means  of  nitric  acid.  The  ore  is  dissolved  in  this  acid, 
diluted  with  one-half  its  weight  of  water,  by  the  aid 
of  heat.  To  the  solution,  a  large  quantity  ot  water  is 
added,  by  which  oxide  of  bismuth  is  precipitated.  The 
fluid  after  filtration  is  then  evaporated  as  far  as  pos- 
sible, without  causing  the  deposition  of  any  of  its 
ingredients.  Muriatic  acid  is  then  added,  and  the  pre- 
cipitate is  digested  in  nitric  acid.  With  the  solution 
thus  obtained,  a  large  quantity  of  water  is  mixed,  ai.d 
the  whole  of  the  oxide  of  bismuth  is  thrown  down. 
This,  with  the  former  precipitate,  is  then  fused  with 
black  flux,  by  which  the  bismuth  is  procured  in  the 
metallic  state. 

If  the  ore  contain  silver,  the  precipitate  thrown  down 
by  muriatic  acid  will  become  black  on  exposure  to  light. 
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To  ascertain  the  quantity  of  tliis  metal  present  in  the 
ore,  the  residue  of  the  precipitate,  after  the  digestion  in 
nitiic  acid,  must  be  washed,  and  then  exposed  to  a  red 
heat,  100  gr.  of  it  1^75.3  of  silver. 

Or,  the-  metallic  button,  obtained  by  the  fusion  of  the 
ore  wiih  black  flux,  may  be  sul)jecled  to  cupellation,  by 
which  'he  base  metals  will  be  oxidated,  and  absorbed 
by  the  dish,  and  the  silver  will  be  left. 

Anlimony. 

The  sulphuret  of  antimony  is  the  only  ore  of  this 
metal  that  is  used  in  commerce.  This  is  purified 
merely  by  fusion,  in  which  state  it  is  usually  employed 
in  the  arts.  For  purifying  the  sulphuret,  two  metliods 
are  employed. 

Is/,  The  ore,  after  being  broken,  and  freed  as  much 
as  possible  from  stony  matter,  is  put  into  a  large  cru- 
cible, in  the  bottom  of  which  tiiere  is  a  small  hole. 
From  this  there  proceeds  a  tube,  which  passes  through 
the  furnace  in  which  the  crucible  is  placed,  and  termi- 
nates in  a  reservoir.  As  the  heat  is  applied,  the  sul- 
phuret fuses,  and  runs  through  the  tube  into  the  reser- 
voir, while  the  stony  matter  is  left  in  the  crucible. 

2d,  The  fragments  of  the  sulphuret,  after  being  freed 
from  the  earthy  ingredients,  are  put  on  the  hearth  of 
a  reverberatory  furnace,  and  covered  with  charcoal. 
They  are  then  brought  to  the  fluid  state,  while  the  fo- 
reign ingredients  float  on  the  surface,  and  are  removed 
by  ladles.  When  fluid,  the  sulphuret  is  poured  into 
moulds,  in  which  stale  it  forms  common,  or  crude  an- 
timony. 

From  the  crude  antimony  the  metal  is  procured  by 
different  processes.  The  first  of  these  is,  by  what  is 
called  scorificalion.  For  this  purpose  8  parts  of  finely 
powdered  sulphuret  are  mixed  with  6  of  crude  tartar 
and  3  of  nitre,  and  the  mixture  is  thrown  in  successive 
portions  into  a  red-hot  pot.  When  the  vessel  is  nearly 
filled,  it  is  covered,  and  a  strong  heat  is  applied  to  it  for 
about  half  an  hour;  the  fused  matter  is  then  either  al- 
lowed to  cool,  or  it  is  poured  into  a  conical  iron  vessel, 
greased  in  the  inside,  in  which  it  separates  into  different 
layers  ;  the  upper  consisting  of  scoriae  of  alkaline  mat- 
ter and  oxide  of  antimony;  the  lower  one  of  antimony 
in  its  metallic  state. 

It  has  been  recommended  by  some  to  deflagrate  the 
nitre  and  tartar,  previous  to  the  sulphuret  being  mixed 
with  them;  as,  however,  the  use  of  the  nitre  is  to  aci- 
dify the  sulphur,  it  is  best  to  mix  the  whole  of  the  sub- 
stances together,  and  then  to  deflagrate  them.  In  this 
process  it  is  necessary  to  avoid  using  an  excess  of  tartar 
and  nitre,  otherwise  not  only  the  expense  is  increased, 
but  less  metal  is  obtained.  The  proportions  above  stat- 
ed are  what  Lemery  found  to  answer  best. 

The  second  metliod  of  reducing  the  sulphuret  is  by 
roasting  The  ore,  reduced  to  small  pieces,  is  placed 
on  the  hearth  of  a  reverberatory  furnace,  and  heat  is 
applied  to  it,  by  which  the  sulphur  is  consumed,  and 
the  antimony  is  oxidated.  In  this  part  of  the  process 
it  is  necessary  that  the  heat  be  at  first  slight,  otherwise 
the  sulphuret  runs  into  cakes.  As  the  sulphur  is  con- 
sumed, and  the  fusibility  diminishes,  the  residue  is 
brought  to  a  red  heat.  When  it  ceases  to  emit  the 
odour  of  sulphurous  acid,  the  roasting  is  stopped,  and 
the  oxide  is  removed.  In  this  state  it  still  contains  a 
small  quantity  of  sulphuret 

Different  methods  are  followed  for  procuring  the 


metal  from  the  oxide.  It  is  sometimes  mixed  with  one 
half  its  weight  of  crude  tartar,  and  exposed  to  a  strong 
heat,  in  covered  vessels,  by  which  the  oxygen  of  the 
oxide  unites  with  the  carbon  ot  the  acid  of  the  tartar  ; 
and  the  metal,  in  a  state  of  fusion,  falls  to  the  bottom  of 
the  vessel.  There  is  also  formed  a  compound  of  the 
antimony  with  the  sulphuret  of  potassa,  which  is  ge- 
nerated by  the  union  ol  the  alkali  of  the  tartar  with  the 
sulphur  contained  in  the  oxide.  The  quantity  of  metal 
obtained  by  this  process  amounts  to  about  70  per  cent, 
of  the  oxide  employed,  and  100  of  the  sulphuret  yield 
about  70  of  oxide. 

Another  method  of  procuring  antimony,  is  by  melting 
the  oxide  along  with  fat  and  charcoal.  When  the  mix- 
ture is  in  a  state  of  fusion,  nitre,  in  the  proportion  of 
about  1  oz.  to  the  pound,  is  gradually  added.  The 
whole  is  then  poured  out,  and  allowed  to  cool.  By 
this  means  more  of  the  metal  is  procured  than  by  the 
above  process. 

The  third  method  of  obtaining  antimony,  is  by  add- 
ing some  body  as  a  metal,  which  unites  with  the  sul- 
phur. For  this  purpose  iron  is  always  employed.  In 
decomposing  the  sulphuret  in  this  way,  8  parts  of  iron, 
in  small  pieces,  are  heated  to  whiteness  in  a  crucible; 
16  parts  of  coarsely  powdered  sulphuret  are  then  added, 
and  the  vessel  is  covered  for  a  short  time.  When  the 
whole  is  in  fusion,  3  parts  of  nitre  are  gradually  thrown 
in,  and  the  product,  after  a  short  lime,  is  poured  into 
greased  cones,  which  must  be  gently  struck  from  time 
to  time,  as  the  matter  consolidates,  to  cause  the  metal 
to  fall  to  the  bottom.  When  the  whole  has  become 
solid,  about  10  parts  of  antimony  are  found  in  the  ves- 
sel, which,  however,  still  retains  iron  and  sulphur.  To 
free  it  from  these,  it  must  be  again  melted  with  3  parts 
of  nitre,  and  2  of  sulphuret,  which  must  be  repeated 
twice  before  the  antimony  is  obtained  pure.  From  18 
of  sulphuret  8  of  metal  are  procured  by  this  process. 

Assay  of  the  Suljihuret. 

Sulphuret  of  antimony,  besides  sulphur  and  antimo- 
ny, contains  also  lead,  iron,  copper,  stony  matter,  and 
occasionally  silver.  The  assay,  with  the  view  of  as- 
certaining the  quantity  of  antimony,  is,  however,  easily 
performed,  by  digesting  the  sulphuret  in  nitric  acid. 
After  the  action  has  ceased,  the  solution  is  poured  off, 
and  the  insoluble  residue  is  dissolved  in  nitro-muriatic 
acid.  To  the  solution,  a  large  quantity  of  water  is  add- 
ed, and  the  precipitate  thrown  down,  is  mixed  with 
twice  its  weight  of  crude  tartar  and  a  little  nitre,  and 
exposed  to  heat,  by  which  the  antimony  is  obtained  in 
the  metallic  state  ' 

METALS.  The  metals,  if  we  except  the  bases  of 
the  alkalies,  and  earths,  are  distinguished  by  hardness 
and  tenacity,  great  specific  gravity,  opacity,  and  pecu- 
liar brilliancy,  generally  termed  metallic  lustre. 

The  properties  of  the  metals  have  been  already  de- 
scribed in  the  article  Chemistry.  At  the  time  when 
that  article  was  written,  they  amounted  to  27. 


1  Iron. 

Copper. 

Lead. 

Zinc. 
5  Tin. 

^lercury. 

Antimony. 


Arsenic. 
Manganese. 
10  Gold. 
Silver. 
Platinum. 
Iridium. 
Osmium. 


88 


METALS. 


15   Rliotlium. 

Palladium. 

Bismuth. 

Cobalt. 

Nickel. 
20  IVIolybtlena. 

Tellurium. 


Chromium. 

Tiianium. 

Tungsten. 
25  Tantalum. 

Cerium. 
27  Uranium. 


Since  then,  three  new  metals  have  been  discovered, 
and  an  account  has  been  given  of  a  fourth,  ol  the  ex- 
istence of  which,  however,  considerable  doubts  are  en- 
tertained. 

The  three  first  are  Selenium, 
Cadmium, 
Wodanium. 
The  other  is  Vesiium,  or  Sirium. 

Selenium. 

The  sulphur  procured  from  the  pyrites  of  Fahlun, 
when  employed  in  the  preparation  of  sulphuric  acid, 
was  observed  by  Bjuggren  to  leave  a  reudish  brown 
substance,  which,  by  some  chemists,  was  supposed  to 
contain  arsenic  ;  on  which  account  the  use  of  the  py- 
rites of  Fahlun  was  discontinued.  Berzelius  has  sub- 
jected this  brown  matter  to  analysis,  and  has  discover- 
ed, that  besides  iron,  copper,  lead,  zinc,  tm,  mercury, 
and  arsenic,  it  contains  a  peculiar  substance,  possessed 
of  metallic  properties,  to  which  he  has  given  the  name 
of  selenium,  (from  selene  the  moon,)  to  recal  its  ana- 
logy with  tellurium,  which  it  very  much  resembles. 

Berzelius,  in  his  analysis  of  the  brown  matter  left 
after  the  preparation  of  sulphuric  acid,  digested  it  in 
nitro-muriatic  acid  Water  and  sulphuric  acid  were 
then  added  ;  and  the  mixture  was  filtered,  by  which 
sulphur  and  sulphate  of  lead  were  separated.  To  a 
portion  of  the  filtered  fluid  ammonia  was  added,  which 
threw  down  a  precipitate,  which,  when  heated  with 
potassium,  was  decomposed  with  ignition.  This  pre- 
cipitate was  partly  soluble  in  water;  the  solution  ac- 
quired a  brown  colour  ;  and,  on  the  addition  ot  nitric 
acid,  deposited  a  reddish  substance,  which,  when 
brought  in  contact  with  f5ame,  communicated  to  it  a 
blue  tinge,  and  emitted  the  odour  of  horse  raddish. 
This  made  Berzelius  suppose  that  it  contained  tellu- 
rium ;  but  he  afterwards  found  that  it  was  caused  by 
the  new  metal  When  the  fluid  w^.ich  had  yielded 
the  precipitate  on  the  addition  of  ammonia  was  sub- 
jected to  distillation,  a  yellowish  liquid  was  collected, 
which  contained  sulphurous  acid,  and  deposited  a 
brown  powder.  A  blai.k  substance  was  sublimed  into 
the  neck  of  the  retort.  The  fluid,  when  boiled,  de- 
posited more  of  the  brown  powder;  and  the  sublimate, 
when  washed,  aflorded  the  same  matter.  These  were 
selenium. 

To  procure  selenium  free  from  the  other  substances 
contained  in  the  pyrites,  Berzelius  passed  sulpliurelted 
hydrogen  through  the  fluid  obtained  by  filtration,  after 
the  digestion  of  the  substance  in  nitio-muriatic  acid 

a  By  this  means,  an  orange-coloured  precipitate  was 
produced,  which  was  treated  with  nitro-niuriatic  arid. 

b  Water  was  added  to  the  solution,  which  occasioned 
a  copious  white  precipitate. 

c  This,  when  heated  to  redness,  yielded  a  chrystalline 
sublimate,  having  a  strong  acid  taste  ;  and  when  sub- 
jected to  heat  with  soda  and  borax,  it  left  a  metallic 
button,  possessing  the  properties  of  tin.     It  was  there- 


fore an  oxid   of  tin,  in  vinlon  with  the  sublimed  acid, 
which  Berzelius  found  was  an  acid  of  selenium 

(/  To  the  liquid  from  which  the  above  precipitate 
was  obtained,  muriate  of  baryta  was  added,  which 
threw  down  the  sulphuric  acid.  The  fluid,  after  lil- 
iralion,  being  subjected  to  heat,  aflorded  a  white  chiys- 
talline  sublimate,  and  a  whitish  matter  was  left  behind. 

e  The  sublimate  (d)  was  an  acid  having  a  metidlic 
taste,  communicated  to  it  by  mercury  ;  for  when  pre- 
cipitated by  potassa,  it  yielded  mercury  on  the  appli- 
cation of  heat.  What  remained  was  potassa  in  unioti 
with  the  acid. 

y  This,  when  mixed  with  muriate  of  ammonia,  and 
distilled,  first  yielded  water  and  ammonia.  Seleniuin 
then  subhmed  in  small  quantity.  Tlie  residue,  when 
washed,  left  a  coarse  brown  powder,  which  was  sele- 
nium, and  which  was  sublimed  to  free  it  from  impu- 
rities. 

g  The  substance  left  after  the  distillation  ((/)  was 
found  to  consist  of  baryta,  c<^pper,  and  ;in,  in  union 
with  the  acid  of  selenium,  and  of  arseniate  ol  baryta. 

Selenium  is  of  different  colours,  according  to  the 
mode  in  which  it  is  prepared.  After  being  fu^ed,  it 
has  a  deep  brown  colour,  and  metallic  lustre.  When 
allowed  to  cool  slowly,  its  surface  bicomes  rough.  In 
the  lormcr  case,  the  frauure  is  conchoidal,  and  pre- 
sents the  appearance  of  lead  ;  iti  the  latter,  it  is  granu- 
lar, and  resembles  a  piece  ot  cobalt. 

When,  on  the  contrary,  selenium  is  precipitated  from 
some  of  its  combinations,  it  assumes  a  cinnabar-red 
colour  ;  and  in  some  particular  cases,  the  colour  ap- 
proaches that  of  gold.  When  selenium  is  in  powder, 
it  is  red  ;  but  when  pounded,  it  sticks  together,  and 
becomes  grey. 

The  specific  gravity  of  selenium  is  4.32.  It  is  a 
bad  conductor  of  caloric  ;  a  small  piece  of  it,  which  is 
heated  to  near  the  fusing  point  at  one  end,  may  be 
held  by  the  other  end  in  the  hand.  It  is  a  very  im- 
perfect conductor  of  electricity  ;  and,  what  is  remark- 
able, it  has  not  been  made  electric  by  friction. 

When  selenium  is  heated  to  212°,  it  becomes  semi- 
liquid,  and,  at  a  few  degrees  higher,  it  fuses.  As  it 
cools,  it  becomes  semifluid,  and  then  passes  into  the 
solid  form  When  semifluid,  it  may  be  drawn  into 
fine  threads,  or  beat  into  plates,  which  when  thin,  are 
transparent.  These,  when  viewed  by  transmitted  light, 
are  red,  by  reflected  light  they  are  grey.  Selenium 
may  be  made  to  assume  the  chrystalline  state,  though 
with  difficulty.  When  slowly  deposited  from  a  solu- 
tion of  some  of  its  salts-  it  puts  on  the  dendritic  form, 
the  chrystals  of  which  appear,  by  the  aid  of  a  glass, 
to  be  prisms  terminated  by  pyramids. 

When  selenium  is  heated  in  close  vessels,  it  boils, 
and  passes  off  in  vapour,  of  a  colour  rather  darker  than 
that  of  chlorine,  and  which  condenses  in  the  cool  part 
of  the  apparatus  in  black  drops. 

AVhcn  heated  in  the  air,  or  in  very  large  vessels,  a 
red-coloured  vapour  is  formed,  which  condenses  in 
powder.  When  the  metal  is  heated  in  contact  with 
flame,  the  flame  acquires  at  its  edges  a  blue  colour,  and 
the  selenium  is  volatilized,  with  the  odour  of  iiorse- 
raddish.  The  products  in  this  case  are  selenic  acid, 
and  a  compound  of  selenium  and  oxygen,  similar  to  car- 
bonic oxide.  Berzelius  has  therefore  called  it  selenic 
oxide. 

Seienic  oxide  is  procured  by  washing  repeatedly  the 
product  formed  in  the  above  experiment.     It  may  like- 
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wise  be  obtained  by  heating  selenium  in  a  large  vessel 
coniaininij  oxygen,  or  by  dissolving  the  compound  of 
the  metal  and  sulphur  in  nitro-muriatic  acid.  It  is 
sparingly  soluble  in  water,  but  communicates  to  that 
fluid  its  peculiar  odour.  It  does  not  seem  to  unite  with 
the  alkalies 

Selenic  ^cid.  Selenium  combines  with  a  larger 
pr-. portion  ol  oxygen,  and  forms  a  compound  possessed 
of  acid  properties.  Wnen  a  stream  of  oxygen  is  passed 
over  selenium  in  a  stale  of  fusion,  the  metal  takes  fire, 
and  burns  with  a  white  flame,  having  a  greenish  tinge 
at  the  edges  ;  the  product  is  selenic  acid,  which  con- 
denses in  the  cool  part  of  the  apparatus.  Selenic  acid 
is  more  easily  procured  by  dissolving  selenium  in 
nitio-muriatic  acid.  By  evaporating  the  solution,  the 
unuecoiiiposed  acids  pass  oflF,  and  selenic  acid  is  left  in 
the  form  of  a  white  mass.  When  this  is  subjected  to  a 
higiier  temperature  it  volatilizes  without  becoming 
fluid.  The  temperature  at  which  it  passes  inio  vapour 
seems  to  be  below  that  of  boiling  sulphuric  acid.  The 
vapour  has  exactly  the  appearance  of  chlorine,  and 
condenses  in  the  cool  part  of  the  apparatus,  in  Jong 
four-sided  needles. 

S-Jenic  acid  has  a  sour  taste,  leaving  a  burning  sen- 
sation on  the  tongue.  It  is  very  soluble  in  cold  water, 
and  in  almost  any  quantity  of  thai  fluid  at  a  boding 
hi^at.  The  solution  on  evaporation  deposits  acitular 
crystals,  but  by  cooling  slowly  a  saturated  warm  solu- 
tion, the  acid  assumes  a  prismatic  figure. 

Selenic  acid  forms  saline  compounds  with  the  alka- 
lies, earths,  and  metallic  oxides.  It  is  soluole  in  alco- 
hol, and  yields,  on  distillation  with  this  fluid,  a  liquid 
having  an  etherial  odour  ;  at  the  same  time  a  portion 
of  selenium  is  formed,  and  part  of  the  acid  remains 
behind. 

Berzelius  endeavoured  to  ascertain  the  composition 
of  this  acid,  by  passing  chlorine  over  the  met  1.  In 
this  expcritiient,  1  of  selenium  united  with  1.79  of 
chlorine  According  to  Berzelius,  1.79  of  chlorine 
are  equivalent  to  4.043  of  oxygen— 100  of  selenium, 
therefore,  unite  with  40.43  of  oxygen,  to  form  selenic 
acid. 

In  another  experiment,  the  product  formed  by  pass- 
ing the  gas  over  selenium  was  dissolved  in  water,  and 
the  murutic  and  selenic  acids  generated,  were  precipi 
tated  by  nitrate  of  silver.  The  precipitate,  alter  the 
seicniate  w.is  removed  by  boiling  diluted  nitrir  acid, 
weighed  72285—138  of  muriatic  acid  —  40.274  of 
oxygen.  Acioidicg  to  this  experiment,  100  ot  scienium 
combine  with  40.274  oxygen 

Berzelius  is  inclined  to  consider,  that  the  true  com- 
position of  the  acid  is 

100  selenium,     71.26, 
40  33<xygen,    28.74; 
and  that  it  contains  1  atom  of  selenium,   and  2   of  oxy- 
gen.    If  so,  the  number  for  selenium  is   4.95'J,    that  of 
oxygen  being  1. 

Dr.  Thomson,  from  calculation  founded  on  the  for- 
mer of  tiiese  experiments,  infers  that  the  acid  is  com- 
posed of 

100  selenium, 
38  oxygen. 

The  cause  of  this  i.ifi'eience  is  owing  to  a  difference 
entertained  with  respect  to  the  conslitu  ion  of  the  |)reci- 
pilale,afl'ordtd  by  the  iiitraie  of  silver.  Ac.oidin;'  <<>  D. 
Thomson,  the  equivaleiu  number  for  selenium  is  5.125, 
that  for  the  Tcid  7.12.1. 
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Chloride  of  •'iclenium.^WUen  selenium  is  kept  in 
chlorine,  the  gas  is  absorbed,  the  metal  becomes  hot, 
and  a  brown-coloured  liquid  is  formed,  which  assumes 
a  white  colour  as  the  alisorption  of  the  gas  proceeds. 
According  to  Berzelius,  the  product  of  this  experiment 
is  selenic  and  muriatic  acids.  Accoiding  to  Sir  H. 
Davy's  doctrine,  it  is  a  chloride.  When  dissolved  in 
water,  it  forms  a  transparent  colourless  acid  solution. 

When  this  compound  is  heated  in  contact  with  se- 
lenium, a  yellowish  fluid  is  formed,  which,  when  put 
into  water,  decomposes  it,  and  generates  muriatic  and 
selenic  acids,  and  deposits  scienium.  It  is  probable 
that  this  is  another  compound  of  selenium  and  chlo- 
rine, containing  less  chlorine.  If  so,  it  is  the  proto- 
chloride,  and  the  fo'mer  is  the  perchloride  of  the  metal. 
Seleniuretted  Hydrogen. — Selenium  combines  with 
hydrogen,  and  forms  a  gaseous  fluid,  called  seleniuret- 
ted hydrogen,  which  is  procured  by  adding  muriatic 
acid  to  the  compound  called  seleniuret  of  potassa.  It 
is  absorbed  by  water,  forming  a  transparent  colourless 
solution,  having  a  hepatic  taste,  and  which  stains  the 
skin  red,  and  reddens  litmus.  The  solution,  after  be- 
ing kept  for  some  time,  becomes  turbid,  from  the  •de- 
position of  selenium.  When  exposed  to  the  air,  the 
seleniuretted  hydrogen  is  decoinposed.  The  same 
takes  place  when  the  gas  is  brought  in  contact  with  a 
moist  body,  and  what  is  remarkable,  the  selenium  pe- 
netrates the  substance,  if  porous,  and  communicates  to 
it  a  red  colour 

Niric  acid  causes  no  change  on  the  solution  of  sele- 
niuretted hydrogen  in  water. 

The  solution,  when  added  to  the  metallic  salts, 
throws  down  precipitates  from  them,  which  are  in  ge- 
neral black  or  brown.  Those  from  a  salt  of  zinc,  man- 
ganese, and  cerium,  are  however  of  a  red  colour.  The 
former  are  considered  seleniurets,  the  latter  hydro- 
seleniurets,  and  according  to  Berzelius,  when  exposed 
to  the  air,  are  converted  into  seleniurets  of  the  oxide  of 
the  metals. 

Seleniuretted  hydrogen  produces  remarkable  effects 
on  the  organs  of  respiration.  When  admitted  into  the 
nostrils,  it  excites  a  painful  sensation,  and  destroys 
completely  for  several  hours  the  sense  of  smell,  follow- 
ed by  severe  catarrh,  deep  pain  of  the  chest,  and  ex- 
pectoration of  mucus,  having  the  taste  of  the  vapour  of 
corrosive  sublimate. 

These  effects  are  produced  by  a  very  minute  quan- 
tity of  the  gas.  Berzelius  supposes  that  the  seleniu- 
retted hydrogen  is  decoinposed  by  the  moisture,  and 
that  the  selenium  adheres  to  the  membrane  of  the  nos- 
trils and  trachea.  The  eyes  are  likewise  affected  with 
iiilldmmation  when  exposed  to  this  gas. 

Seleniuretted  hydrogen,  according  to  the  experiments 
of  Berzelius,  is  composed  of 

97.4  selenium, 
2.6  hydrogen. 
This  compound  of  seleniu'n  may  be  considered  analogous 
to  sulphuretted  hydrogen. 

No  compound  of  selenium  and  carbon  has  yet  been 
formed,  though  from  some  experiments,  it  is  conjectured 
that  these  bodies  do  unite. 

Phosfihuret  of  Selfnium  is  formed,  when  selenium 
and  i)'io»pl;orus  are  healed  together.  The  compound 
is  fusibk,  and  is  of  a  dark  colour,  having  a  vitreous 
friclure.  When  digested  in  water,  it  decomposes  tliis 
fluid;  seleniuretted  hydrogen  is  formed,  and  scienium 
is  deposited. 
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Sulfihuret  of  selenium  may  be  procuicd  by  passing  a 
stream  of  sulpluirettetl  hydrogen  through  a  solution  of 
selcnic  acid,  and  then  adding  a  few  droi)S  of  muriatic 
acid,  by  which  the  sulphurel  of  selenium  is  precipitated 
of  an  orange  colour.  This  compound  is  very  fusible, 
passing  into  the  liquid  state  at  a  tcmpcratvire  a  little 
below  that  of  boiling  water.  By  the  application  of  a 
stronger  heat  it  volatilizes,  and  again  condenses  of  an 
orange  colour.  Sulphuret  of  selenium,  when  heated 
in  the  air,  burns,  and  emits  the  odour  of  sulphurous 
acid  and  of  horse-raddish.  When  exposed  to  heat  with 
selcnic  acid,  it  is  decomposed,  and  the  sulphur  combines 
with  the  oxygen. 

This  compound  is  not  easily  acted  on  by  nitric  acid  ; 
nitro-murialic  acid,  however,  dissolves  it. 
Sulphuret  of  selenium  is  composed  of 
100  selenium, 
60.75  sulphur. 
Selenium,  and  the  alkalies  and  earths. — By   the  action 
of  selenium  on  the  alkalies  and  earths,   compounds  are 
formed,  analogous  to  those  generated  by   the   action  of 
sulphur  on  these  bodies.     It  is  probable,  therefore,  that 
they  are  compounds  of  the  bases  with  seleniuretted  hy- 
drogen, having  the  selenium  in  excess.     If  so,  they  are 
seleniuretted  hydro-seleniurets. 

When  aqua  potassse  is  boiled  on  selenium,  a  solution 
is  formed,  having  the  colour  and  odour  of  sulphuretted 
hydro-sulphurel  of  potassa.  The  same  compound  may 
be  obtained  by  exposing  to  heat  selenium  and  potassa, 
or  its  sub-carbonate. 

When  an  acid  is  added  to  the  solution  of  this  substance, 
selenium  is  precipitated. 

Ammonia  does  not,  either  in  the  state  of  gas,  or  in 
solution  in  water,  act  on  selenium. 

^Vhen  seleniuretted  hydro-seleniurct  of  lime  and  mu- 
riate of  ammonia  are  subjected  to  heat  a  rtddish-colour- 
cd  fluid  distils  over,  wliich,  when  exposed  to  the  air, 
emits  ammonia,  and  deposits  selenium.  By  the  addition 
of  a  large  quantity  of  water  to  it,  selenium  is  also  pre- 
cipitated. There  is  left  in  the  retort  after  the  distilla- 
tion, muriate,  sele-niate,  and  hydro-seleniate  of  lime. 
When  selenium  and  lime  are  exposed  to  heat  the  two 
unite,  and  form  a  black  substance  destitute  of  taste  and 
smell,  and  insoluble  in  water.  On  the  addition  of  an 
acid  to  this,  the  selenium  is  left  in  the  form  of  a  spongy 
mass.  Tnis  compound  may  be  got  crystallized,  by  ex- 
posing to  the  air  a  solution  of  hydro  seleniuret  of  lime. 
The  crystals  appear  to  be  iour-sided  prisms,  with  trun- 
cated summits. 

The  compounds  formed  with  baryta,  slrontia,  magnesia, 
and  alumina,  are  insoluble.  By  the  addition  of  an  acid 
to  them  the  selenium  is  separated,  and  the  two  last 
yield  that  metal  on  the  application  of  heat. 

Selenium  and  the  metah. — Selenium  combines  with 
the  metals,  presenting  with  most  of  them  the  same 
phenomena  as  sulphur. 

The  seleniurets  have  in  general  a  metallic  aspect, 
and  are  usually  more  fusible  than  the  metals  which 
Ihcy  contain.  By  the  application  of  heat  to  them,  the 
selenium  burns  with  a  blue  flame,  emitting  the  odour  of 
horse-raddish. 

Seleniuret  of  fiotassium. — When  selenium  and  potas- 
sium are  healed  together,  they  combine,  and  during 
Iheir  union  emit  caloric,  sufficient  to  raise  the  tempe- 
rature of  the  compound  to  ignition,  by  which  a  portion 
of  selenium  rs  sublimed. 

Seleniuret  of  potassium  resembles  iron  in  appearance, 


having  a  crystalline  structure.  When  thrown  into 
water,  decomposition  ensues,  and  hydro-seleniuret  of  po- 
tassa is  formed.  The  solution  is  of  a  reddish  colour, 
and  possesses  the  property  of  keeping  dissolved  an  ex- 
cess of  selenium,  for,  when  nitric  acid  is  added  to  it,  se- 
lenium is  deposited. 

When  selenium  is  heated  with  an  excess  of  potas- 
sium, an  explosion  occurs,  and  the  product  is  scattered 
about  by  the  potassium  which  is  converted  into  vapour. 
The  compound  formed  in  this  instance,  when  put  into 
water,  is  dissolved,  and  hydrogen  is  disengaged. 

Seleniuret  of  iron  may  be  procured  by  passing  the 
vapour  of  selenium  over  iron  filings,  at  a  high  tempe- 
rature ;  during  the  union,  caloric  is  evolved.  The 
compound  has  a  dark-grey  colour,  and  metallic  aspect. 
It  is  hard  and  brittle,  witli  a  granular  texture.  When 
heated  at  the  flame  of  a  candle,  part  of  the  selenium  is 
volatilized.  Sileniuret  of  iron,  when  acted  on  by  mu- 
riatic acid,  affords  seleniuretted  hydrogen.  In  this 
case  the  first  portion  of  gas  disengaged  is  decomposed 
by  the  air  in  the  apparatus,  and  selenium  is  deposited, 
which  gives  to  the  liquid  a  reddish  colour.  Along 
with  seleniuretted  hydrogen,  another  gaseous  fluid  is 
given  out,  which  has  a  disagreeable  odour,  is  infl-m- 
mable,  and  is  not  dissolved  by  water,  nor  by  the  solu- 
tions of  the  alkalies.  When  passed  through  a  solution 
of  proto-nitrate  of  iron,  a  black  precipitate  is  thrown 
down. 

Selenium  unites  with  a  less  proportion  of  iron,  and 
forms  a  compound  not  soluble  in  muriatic  acid,  and 
which,  by  exposure  to  heat,  parts  with  the  excess  of  se- 
lenium. 

Seleniuret  of  co/i/ier  is  formed  by  passing  seleniuret- 
ted hydrogen  through  a  solution  of  copper,  by  which 
a  dark-grey  substance  is  precipitated,  which,  ori  expo- 
sure to  heat,  loses  half  of  its  selenium,  and  protosul- 
phate  of  copper  is  left  beliind.  This  compound  may 
also  be  procured  by  heating  selenium  and  copper-filings 
together. 

Seleniuret  of  lead — Selenium  and  lead  unite  with  an 
evolution  of  caloric.  The  seleniuret  is  of  a  grey  colour, 
and  porous.  When  heated  before  the  blow-pipe  on 
charcoal,  part  of  the  selenium  is  oxidized,  and  sub-se- 
leniate  of  lead  is  formed,  which  is  afterwards  decompos- 
ed, and  seleniuret  of  lead  is  regenerated. 

Selenium  unites  with  more  lead,  and  forms  a  com- 
pound less  fusible  than  the  former. 

Seleniuret  of  tin  is  of  a  grey  colour,  and  possesses 
the  metallic  lustre  in  a  high  degree.  When  exposed 
to  heat,  the  selenium  is  volatilized,  and  the  tin  is  oxida- 
ted. 

Seleniuret  of  zinc. — When  selenium  and  zinc  are 
heated  together,  the  melted  selenium  covers  the  surface 
of  the  zinc,  but  docs  not  combine  with  it.  If  the  heat  be 
increased  much  above  the  fusing  point,  the  former  is 
volatilized,  and  the  latter  remains  covered  with  a  yellow 
pellicle. 

When  zinc,  at  an  elevated  temperature,  is  introduced 
into  the  vapour  of  selenium,  an  explosion  occurs,  and 
the  vessel  is  lined  with  a  lemon-coloured  powdery  sub- 
stance, which  is  seleniuret  of  zinc.  This  is  soluble  in 
nitric  acid,  with  the  disengagement  of  nitric  oxide. 

Seleniuret  of  mercury When  selenium  and  mercury 

are  heated  together,  a  substance  resembling  tin  is  form- 
ed. If  mercury  be  in  excess,  this  is  expelled,  wlicn 
the  compound  is  subjected  to  4ieat ;  the  seleniuret  then 
sublimes  without  fusing,  and   condenses  in  the  form  of 
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■white  leaves,  having  a  metallic  lustre.  Selcniuret  of 
mercury  is  not  easily  acted  on  by  nitric  acid.  When 
this  is  boiled  on  it,  proto-seleniate  of  mercury  is  formed, 
and  the  nitric  acid  contains  selenic  acid.  If  murirxic 
acid  be  poured  on  the  seleniate,  selenium  is  precipitated  ; 
the  oxygen  of  the  selenic  acid  passing  to  the  mercury, 
by  which  the  red  oxide  is  generated.  Scleniuret  of 
mercury  is  soluble  in  nitro-muriatic  acid. 

Seleniuret  of  antimony  has  a  metallic  lustre  and  a 
crystalline  appearame. 

Stleniuret  of  arsenic — When  arsenic  is  put  into  fused 
selenium,  the  two  melals  unite,  and  a  black  mass  is  pro- 
duced, which,  when  heated  to  i-edness,  boils,  and  a  sub- 
limate is  formed,  which  appears  to  be  per-seleniuret  of 
arsenic. 

Seleniuret  of  filatinum. — Platinum  in  powder,  and  se- 
lenium, readily  comljme  wiih  the  extrication  of  caloric, 
and  generate  a  grey  substance,  which,  when  subjected 
to  heat,  parts  with  the  selenium,  and  leaves  the  platinum. 
On  this  account  the  seleniates  act  readily  on  a  platinum 
crucible. 

Seleniuret  of  jialladium  is  of  a  grey  colour,  and  before 
the  blow-pipe  emit^>  part  of  the  selenium. 

Seleniuret  of  bismuth  has  a  silvery  colour  and  metallic 
lustre,  and  rtquirts  a  red  heat  for  its  lusion. 

Seleniuret  of  tellurium  is  fusible,  and  sublimes  in  the 
form  of  a  metallic  mass — it  is  also  oxidated,  and  gene- 
rates seleniate  of  tellurium. 

Selenic  Acid  and  Bases, 

The  affinity  of  selenic  acid  for  the  bases  seems  to  be 
below  that  of  arsenic  acid.  The  neutral  seleniates  are 
either  insoluble,  or  sparingly  soluble  in  water.  Berye- 
lius  asserts  that  the  acid  of  them  contains  just  as  much 
oxygen  as  exists  in  the  base.  The  quantity  of  oxygen 
in  a  base  sufficient  to  saturate  100  of  acid  is  14.37. 

Selenic  acid  forms  two  classes  of  super-salts  ;  the  first 
contains  twice  as  much  acid  as  exists  in  the  neutral 
compounds,  of  course  there  is  four  times  the  quantity 
of  oxygen  that  there  is  in  the  base.  These  salts  Berze- 
lius  Calls  bi  seleniates.  The  other  super-salts  appear  to 
contain  four  times  the  acid  of  the  neutral  compound ; 
they  are  therefore  termed  quadri-seleniates. 

Selenic  acid  forms  also  sub-salts  with  the  alkalies,  and 
■with  some  of  the  metals.  The  alkaline  seleniates  have 
a  saline  taste.  Those,  with  the  earths  and  the  metals, 
possess  in  general  the  taste  of  the  base. 

The  compounds  of  selenic  acid  are  decomposed  by 
heat,  which  seems  to  be  occasioned  by  their  containing 
foreign  inflammable  matter.  The  same  occurs  when 
the  seleniate  of  an  alkali  or  earth  is  heated  with  char- 
coal. Carbonic  acid  and  carbonic  oxide  are  formed,  and 
a  small  quantity  of  selenium  sublimes.  When  a  metal- 
lic seleniate  is  treated  in  this  way,  the  selenium  unites 
with  the  metal  of  the  base,  and  forms  a  seleniuret. 

Seleniate  of  /lotassa  is  very  soluble  in  water,  and  may 
be  obtained  in  small  metalline  grains  by  the  evaporation 
of  the  fluid.  When  evaporated  to  dryness,  the  residue 
attracts  moisture  on  exposure  to  the  air.  When  heated 
to  redness  it  fuses,  and  becomes  of  a  yellow  colour,  but 
again  assumes  its  former  appearance  when  it  cools.  It 
is  insoluble  in  alcohol. 

Bi-seleniate  of  fiQiassa  is  deliquescent,  and  soluble  in 
water,  but  crysiallizts  with  difficulty.  By  the  applica- 
tion of  long  continued  heat,  half  of  the  acid  is  driven 
off.     This  salt  is  sparingly  soluble  in  alcohol. 


Quadri-seleniate  of  /wtassa  cannot  be  obtained  crystal- 
lized.    It  is  very  deliquescent. 

Seleniate  of  soda  has   the  taste  of  borax.     It  is  very 
soluble  in  water,  and  affords,  on  evaporation,  small  crys- 
talline grains,  which  do  not  deliquesce.      It  is  not  solu- 
ble in  alcohol.       By  exposing  this   salt  with  muriate  of 
ammonia  to  a  red  heat,  muriate  of  soda  is  left.       In  this 
way  100  of  seleniate  afforded  66§  muriate  of  soda  m  to 
35.5  soda.     The  salt  is  therefore  composed  of 
64.5  acid. 
35.5  soda. 
Bi-seleniate  of  soda  is  obtained  in  the  crystalline  state. 
When  heated,  it  undergoes  fusion;  and   if  the  heat  be 
strong,  it  parts  with  its  excess  of  acid,  and  forms  the 
seleniate.     This  salt  is  composed  of  77.83  acid, 

22.17  soda. 
Quadri-seleniate  of  soda   crystallizes  in    needles.     It 
does  not  alter  by  exposure  to  the  air. 

Seleniate  of  ammonia  is  obtained  in  four-sided  prisms, 
which  are  deliquescent. 

Bi-seleniate  of  ammonia  is  obtained  by  exposing  a  so- 
lution of  the  preceding  salt  to  the  air  ;  and  the 

Quadri-seleniate  of  ammonia  is  procured  by  adding 
seknic  acid  to  a  solution  of  the  bi-  seleniate,  or  by  evapo- 
rating the  solution  by  heat. 

Seleniate  oj  ammonia  is  decomposed  by  heat,  ■water 
and  ammonia  are  first  disengaged  ;  the  selenic  acid  is 
then  decomposed  by  the  ammonia,  and  selenium  is  left 
in  the  retort. 

Seleniate  of  lime  is  sparingly  soluble;  ■when  heated  in 
a  glass  vessel  it  forms  bubbles  in  the  glass,  and  at  last 
perforates  it. 

Bi-seleniate  is  formed  by  dissolving  the  above  salt  in 
the  acid. 

Seleniate  of  baryta  is  insoluble  in  water.  It  is  com- 
posed of  100  acid, 

137.7  earth. 
Bi-seleniate  is  formed  by  dissolving  carbonate  of  ba- 
ryta in  selenic  acid.      It  is  soluble,  and  crystallizes.     It 
is  composed  of  100  acid  and  about 
68  baryta. 
Seleniate  of  Strontia  is  insoluble. 

The  bi-seleniate  is  sparingly  soluble  in  water.  By  the 
application  of  heat,  the  excess  of  acid  is  expelled. 

Seleniate  of  magnesia  is  sptringly  soluble,  it  attacks 
glass  in  the  same  way  as  the  seleniate  of  lime. 

Seleniate  of  alumina  is  formed  by  adding  bi-seleniate 
of  ammonia  to  niunaie  of  alumina.  It  is  decomposed 
by  heat  giving  out  iis  acid. 

Seleniate  of  glucina  is  insoluble  in  water. 
Seleniate  of  zirconia  is  also  insoluble. 
Proto  seleniate  of  iron.  Selenic  acid  acts  with  difli- 
culty  on  iron.  Wtien  a  salt  of  iron  containing  the  black 
oxide  is  added  to  a  solution  of  an  alkaline  seleniate,  the 
proto-seleniate  of  iron  is  precipitated.  This  salt  is  de- 
composed by  heat,  and  the  oxide  of  the  metal  is  re- 
duced. 

The  bi-seleniate  is  obtained  by  dissolving  the  seleniate 
in  the  acid,  or  by  adding  the  salt  of  iron  to  a  solution  of 
an  alkaline  bi-seleniate. 

Ptr-seleniate  of  iron  is  procured  by  double  decompo- 
sition. It  is  of  a  yellow  colour,  and  yields  its  acid  by 
the  application  of  heat. 

Proto-seleniate  of  cojifier  is  obtained  by  dissolving  the 
protoxide  of  the  metal  in  selenic  acid.  It  is  of  a  white 
colour. 

The  jicr-seleniatc  may  be  formed  by  mixing  sulphate 
M  2 
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of  copper  and  bi-scleniate  of  ammonia.     It  is  insoluble, 
an^    ..ffotils  its  acid  by  heat. 

Seleniate  of  ttad  is  formed  by  mixing  nuiiiatc  of  lead 
will)  seieniaie  of  amnioi-ia  in  excess.  It  melts  on  the 
application  of  caloric,  and  at  a  while  heat  it  is  decompos- 
ed, and  siib-seleniate  is  left  in  the  vessel. 

Sfieniace  of  zinc  is  insoluble;  the  bi-seleniate  is  solu- 
ble ;  the  Ibrmer,  when  exposed  to  heat,  generates  the 
aub-sctenialc. 

Pcr-seleniale  of  tin  is  a  while  powder,  insoluble  in 
water,  but  soluble  in  muriatic  acid.  It  yields  its  acid 
by  heat. 

Proto-seleniate  of  mercury.  Selenic  acid,  when  added 
to  a  salt  of  mercury,  containing  protoxide,  throws  down 
a  white  precipitate.  This  salt  is  decomposed  by  potassa, 
the  alkali  uniting  with  the  acid.  Muriatic  acid  com- 
bines with  the  oxide  and  a  little  of  the  acid,  and  leaves 
selenium  reduced. 

Per-seleniate  of  mercury  is  a  white  insoluble  powder. 

The  bi-fitrseleniate  is  lormed  by  dissolving  peroxide 
of  mercuiy  in  selenic  acid,  and  evaporating  till  crystals 
are  formed.  When  a  soluiioii  of  this  salt  is  mixed  with 
sulphurous  acid,  proto-seleniate  of  mercury  and  selenium 
are  precipitated. 

Seleniate  of  manganese  is  a  white  powder,  which, 
when  exposed  to  the  air,  attracts  oxygen,  and  the  acid 
is  disengaged.  This  salt  possesses  the  property  of  de- 
stroying glass. 

Seleniate  of  silver  is  white.       It  is   soluble   in  boiling 
nitric  acid,  and  when  water  is  added    to   tlie  solution,  it 
is   deposited  in    acicular  crystals.      It  is  composed  of 
100  acid, 
205.75  base. 

Seleniate  of  cobalt  is  a  rose-coloured  insoluble  powder. 

Seleniate  of  nickel,  when  dry,  is  pale  green. 

Proto-seleniate  of  cerium  is  a  white  powder,  soluble  in 
selenic  acid,  foiininir  bi-seleniate. 

Per  seleniate  of  uranium  is  a  yellowish  powder,  which 
is  decomposed  by  heat.  It  is  soluble  in  selenic  acid, 
and  forms  bi-fierseleniate. 

Seleniuretted  hydrogen  and  bases.  The  hydro-seleniu- 
rels  of  tne  fixed  alkalies  are  easiest  formed  by  passing 
a  current  of  the  gas  through  a  solution  of  these  bodies. 
When  seleniuretted  hydrogen  and  ammonia  in  the  state 
of  gas  are  brought  into  contact,  they  combine  and  form 
a  powder  of  a  pale  red  colour. 

The  hydro-seleniurets  of  lime,  baryta,  strontia,  and 
magnesia,  arq  soluble.  The  hydro-seleniurets  of  the 
other  earths  are  insoluble. 

Berzclius  has  not  examined  particularly  the  proper- 
ties of  the  hydro-seleniurets.  When  seleniuretted  hy- 
drogen was  passed  through  lime  water,  a  reddish  pow- 
der was  precipitated.  The  clear  liquor  kept  in  a  phial, 
not  w<  11  stopped,  became  red  on  the  surface,  which  gra- 
dually descended,  till  the  whole  acquired  the  same  co- 
lour. A  reddish  substance  was  then  deposited,  and  the 
fluid  became  colourless.  According  to  Berztlius,  the 
coloured  solution  contained  seleniuretted  hydro-seleniu- 
ret  of  lime.  Tiie  hydro-seleniurets  of  the  alkalies  are 
likewise  decomposed  when  kept  in  contact  with  air,  and 
selenium  is  separated,  forming  a  pellicle  on  the  surface 
of  the  fluid.  If  the  separation  of  the  metal  occur  slowly, 
and  if  the  vessel  be  not  agitated,  the  selenium  is  depo- 
sited in  the  dendritic  form. 

All  the  metallic  sulmions  are  precipitated  by  the  al- 
kaline hydro-seleniurets.  The  precipitates  from  the 
salts    of    zinc,  manganese,  cerium,   and    probably  also 


uranium,  are  hydro-seleniurets.      Those  from  the  other 
metallic  salts  are  seleniurets. 

From  the  properties  of  selenium  we  may  consider  it 
as  more  nearly  allied  to  sulphur  than  to  any  other  sub- 
stance ;  at  the  same  time  its  high  metallic  lustre  and 
specific  gravity  would  induce  us  to  class  it  among  the 
metals.  Berzelius  thinks  that  it  belongs  to  the  division 
of  these  bodies,  called  electro-negative,  or  those  which, 
by  their  combination,  generate  acids  ;  among  these  arc 
arsenic  and  tellurium,  to  which  also  it  seems  nearly 
allied. 

Ii  may  be  considered  as  another  substance  added  to 
that  class  of  bodies  which  generate  acids  by  their  union 
both  with  oxygen  and  hydrogen. 

Berzelius  has  found  selenium  in  two  other  minerals, 
the  one  of  these  is  a  seleniuret  of  copper,  mixed  with 
carbonate  of  lime,  the  other,  which  was  obtained  from  a 
copper  mine  of  Skrickerum,  he  found  contained 

Silver 38  93 

Copper       ....     23  05 

Selenium    ....     26.00 

Foreign  earthy  matter     8.90 

Loss         3.12 


100.00 


Cadmium. 

Professor  Stromeyer,  when  examining  a  compound  oi 
zinc,  prepared  at  the  chemical  laboratory  of  Salsgilter, 
which  was  supposed  to  contain  iron,  from  its  acquiring  a 
yellow  colour  when  heated,  discovered  that  this  property 
was  owing  to  the  presence  ot  a  peculiar  metal  not  pre- 
viously known,  to  which  he  has  given  the  name  of  cad- 
mium. He  has  since  found  this  substance  in  tutia,  and 
in  several  of  the  other  compounds  of  zinc.  It  exists 
also,  according  to  him,  in  metallic  zinc,  though  in  very 
small  quantity. 

Previous  to  the  experiments  of  Stromeyer,  a  prepa- 
ration of  zinc  from  Silesia  was  thrown  aside  by  the 
apothecaries  for  containing  arsenic,  because,  when  dis- 
solved in  acid,  it  was  found  by  Roloff  to  give  a  yellow 
precipitate  on  the  addition  of  sulphuretted  hydrogen, 
which  was  considered  by  him  to  be  orpiment.  Roloff, 
however,  in  repealing  his  experiments,  ascertained  that 
this  precipitate  was  not  occasioned  by  arsenic,  but  by 
another  metal,  not  then  known. 

Specimens  of  the  Silesian  oxide  of  zinc,  and  of  the 
precipitate,  were  afterwards  sent  to  Stromeyer,  who 
ascertained  that  the  phenomena  presented  by  this  par- 
ticular oxide,  were  owing  to  the  presence  of  the  pecu- 
liar metal  which  he  had  discovered  in  the  compound  of 
zinc  prepared  at  Salsgitter,  and  to  which  he  had  given 
the  name  of  cadmium. 

Cadmium  is  procured  by  dissolving  the  substances 
containing  it  in  sulphuric  acid,  and  passing  a  stream  of 
siilpliurctted  hydroj^en  through  the  solution.  The  pre- 
cipitate formed,  after  being  well  washed,  must  be  dis- 
solved in  muriatic  acid,  and  the  excess  of  acid  driven 
off  by  heat.  What  remains  is  dissolved  in  water,  and 
carbonate  of  ammonia  is  added  in  excess,  to  dissolve  the 
copper  and  zinc  precipitated  by  the  sulphuretted  hydro- 
gen. In  this  way  carbonate  of  cadmium  is  obtaiiied,  the 
carbonic  acid  of  which  is  expelled  by  heat.  The  oxide 
is  then  reduced  by  exposing  it  with  charcoal  to  a  high 
temperature.  Cudmiuni  is  of  a  light  whitish  coldur^ 
inclining  to  grey,  very  nearly  resembling  that  of  lif. 
It  possesses  considerable  brilliancy,  and  takes  on  a  fine 
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polish.  It  is  of  a  compact  texture,  and  possesses  also 
considerable  lustre.  It  is  likewise  very  ductile,  and  may 
be  beat  into  tliiii  plates. 

The  specific  gravity  of  cadmium  at  62  is  8.604.  After 
being  hammered,  its  specific  gravity  is  increased  to 
8  694. 

Cadmium,  when  subjected  to  caloric,  fuses,  and  on 
cooling,  it  crystallises  in  octahaedrons.  At  a  tempera- 
ture not  much  exceeding  that  of  the  boiling  puint  of 
mercury,  it  passes  into  vapour,  which  has  no  peculiar 
odour,  and  which  condenses  in  small  drops,  exliibiting  a 
ciyslailine  structure. 

By  mere  exposure  to  the  air,  cadmium  does  not  undergo 
any  change. 

When  heated  in  contact  with  atmospherical  air,  it  takes 
fire,  and  forms  a  brownish  yellow  oxide. 

Oxide  of  Cadmium.  Cadmium  has  been  made  to 
unite  with  only  one  proportionof  oxygen. 

The  oxide  has  a  yellowish  green  colour,  which,  how- 
ever, by  exposure  to  heat,  becomi  s  yellow.  If  the  ap- 
plication of  the  heat  be  long  continued  the  oxide  becomes 
brown.  These  changes  in  the  colour  are  bupposed  to 
be  owing  to  the  difference  in  the  cohesion  of  the  body; 
for  when  they  are  dissolved  by  an  acid,  the  same  com- 
pounds are  always  formed. 

The  oxide  of  cadmium  does  not  undergo  any  particu- 
lar change  by  the  application  of  heat  to  it  When  kept 
at  a  white  heat  in  a  covered  crucible  for  some  time,  it 
did  not  undergo  fusion.  When  heated  in  contact  with 
charcoal,  it  is  reduced,  the  reduction  taking  place  at 
about  a  red  heat. 

The  oxide  of  cadmium  is  composed  of 
100  cadmium, 
14.353  oxygen. 

From  this  it  is  inferred  that  the  equivalent  number  for 
the  metal  is  69.677,  that  of  oxygen  bemg  1. 

Phosfihuret  of  Cadmium.  Cadmium  combines  with 
phosphorus,  and  forms  a  grey  coloured  compound, 
which  is  very  brittle,  and  has  a  slight  mefjllic  lustre. 
When  put  on  burning  coals,  it  emits  a  beautiful  flame, 
and  is  converted  into  phosphate  of  cadmium.  Muriatic 
acid  decomposes  it  with  the  evolution  of  phosphuretted 
hydrogen. 

Sul/i/iureC  of  Cadmium.  Cadmium  unites  with  sul- 
phur; the  sulphurct  ia  however  easiest  formed  by  heat- 
ing together  the  oxide  and  sulphur.  It  has  a  yellow 
colour  when  cold,  but  when  exposed  to  heat  it  first  be- 
comes brown,  and  then  crimson.  At  a  white  heat  it 
fuses,  and  on  cooling  crystallizes  in  transparent  yellow 
plates.  Sulphuret  of  cadmium  is  decomposed  by  strong 
muriatic  acid,  with  the  disengagement  of  sulphuretted 
hydrogen.     It  is  composed  of 

100  ridmium, 
28.172  sulphur. 
It  is  recommended  as  a  good  pigment. 

Chloride  of  Cadmium  is  obtained  in  rectangular  prisms, 
■whicii,  when  sulijecied  to  heat,  subhme,  and  effloresce  on 
exposure  to  the  ait.     Ii  is  composed  of 
61.39  cadmmm, 
38.61  chlorine. 

Iodide  of  Cadmium  is  obtained  in  hexaedral  transpa- 
leni  colourless  laijles,  which  arc  dcconiposeu  at  a  strong 
heat,  and  part  of  the  iodine  esc  apes,  li  is  nut  alteren  on 
exposure  to  the  air,  and  is  not  soluble  in  water.  It  is 
composed  of 

100  cadmium, 
227.43  iodine. 


The  oxide  of  cadmium  unites  with  acids,  and  forms 
with  these,  salts,  which  arc  in  general  of  a  white  colour. 
It  is  insoluble  in  the  fixed  alkalies.  Ammonia,  however, 
dissolves  it.  It  is  also  soluble  in  carbonate, of  ammonia. 
Cadmium  is  acted  on  by  nitric  acid,  nitric  oxide  being 
disengaged  during  the  solution.  It  is  also  dissolved, 
though  slowly,  by  sulphuric  and  muriatic  acids,  accom- 
panied with  the  evolution  of  hydrogen. 

The  salts  of  cadmium  are  decomposed  by  the  alkalies. 
By  the  addition  of  potassa  or  soda  to  the  solution  of 
the  nitrate,  the  sulphate,  or  muriate,  a  precipitate  of  a 
white  colour  is  thrown  down,  which  is  not  soluble  in  an 
excess  of  alkali.  The  precipitate  is  supposed  to  be  the 
yellow  oxide,  in  combination  with  water,  which  gives  it 
the  white  colour.  By  the  addition  of  ammonia  to  these 
salts,  the  same  precipitate  is  formed,  but  is  dissolved  on 
adding  an  excess  of  the  alkali. 

Sulphuretted  hydrogen,  and  the  hydro-sulphuret  of 
an  alkaii,  throw  down  a  yellow  precipitate,  which,  when 
dried,  acquires  an  orange  yellow  colour,  someliiing  siiiii- 
Ijr  to  orpiment.  T!ie  precipitate  formed  in  this  case  is 
considered  a  hydro-sulphuret ;  it  is  recommended  as  a 
yellow  pigment,  for  which,  from  its  durability,  it  seems 
well  adapted. 

Prussiate  of  potassa,  when  added  to  a  solution  of  a 
salt  of  cadmium,  throws  down  a  white  precipitate. 
Cadmium  is  precipitated  in  the  metallic  state,  from  a 
solution  of  any  of  its  salts  by  zinc,  the  precipitate  put- 
ting on  the  dendritic  form.  On  the  contrary,  when  a 
piece  of  cadmium  is  put  into  a  solution  of  a  salt  of 
gold,  silver,  copper,  or  lead,  these  metals  are  precipi- 
tated. 

JViirate  of  cadmium  crystallizes  in  prisms,  and  is  de- 
liquescent.    It  is  composed  of 
1 10  acid, 
1 17.50  oxide. 
Carbonate   of  Cadmium   is   insoluble    in  water.       I;s 
component  parts  are  100  acid, 

292.83  oxide. 
Phosfihate  of  Cadmium  is  also  insoluble.     When  ex- 
posed to  a  red  heat  it  melts  into  a  transparent  glass.     It 
is  composed  of  100  acid, 

225.49  oxide. 
Borate  of  Cadmium  is  little  soluble.     When  dry  it  is 
composed  of  27.88  acid, 
72.12  oxide. 
Sulfihate  of  Cadmium  is  obtained  in  large  rectangular 
traiisp^reiit  crystals,   which  are  very    soluble  in   water. 
It  is  efflorescent,  and  when  exposed  to  a  strong  heat  is 
decomposed,  and  forms  a  sub-sulphate.     The   sulphate 
is  composed  of  100  acid, 

161.12  oxide. 
Acetate  of  Cadmium  is  soluble  and  crystallizable. 
Tartrate  and  Citrate  of  Cadmium  are  little  soluble. 
Oxalate  of  Cadmium  is  insoluble. 
Cadmium  unites  with  other  metals,  and  forms  alloys, 
which  are  brittle. 

The  alloy  with  cofi/ier  has  a  slight  tinge  of  yellow.    By 
the  application  of  a  strong  heat  to  it  the  cadmium  is  vo- 
latilized.    It  is  composed  of 
100  copper, 
84.2  cadmium. 
When  the  cadmium  does  not  exceed  the    one-hun- 
dredth part  of  the    copper,  the  latter  is  rendered  very 
brittle.     .\s  however  the  cadmium  is  expelled    by  the 
application  of  heat  to  the  alloy  of  these  metals,  there  is 
no  danger  of  brass  made  with  the  substances  which  con- 
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tain  cadmium  being  injured  by  llie  presence  of  tlie  laiier 
metal. 

The  alloy   with  mercury.     Cadmium    combines   witii 
mercuiy    wilh    ^reai   t'atiiily,  and  forms  a  hard  briule 
alloy,  fusible  at  167°.     Ii  is  composed  of 
100  iiiercur), 
27.78  cadmium. 
The  alloy  with  ftlatinum  is  composed  of 
100  platinum, 
1  1 1.3  cadmium. 
The  alloy  with  cobalt  is  brittle,  and  not  easily  fused. 

Wodanium. 

Lampadius,  when  examining  a  mineral  supposed  to 
contain  cobalt,  discovered  in  it  a  new  metal,  to  which 
he  has  given  the  name  of  wodanium.  The  mineral  in 
which  this  was  found  has  a  metallic  lustre,  and  a 
greyish  colour  :  its  specific  gravity  was  5. 192. 

Wodanium  has  a  bronze  yellow  colour  j  it  is  mallea- 
ble, and  strongly  attracted  by  the  magnet.  Its  specific 
gravity  is  1 1.47. 

When  exposed  to  the  air  it  is  not  tarnished  ;  when 
subjected  to  heat  in  contact  with  the  air  it  is  oxi- 
dated. 

Nitric  acid  acts  on  wodanium  ;  and  forms  a  solution 
which  afl'ords  colourless  needle-formed  crystals,  which 
are  very  soluble  in  water.  By  the  addition  of  ammonia 
to  the  solution  of  a  salt  of  wodanium,  a  blue  precipitate  is 
thrown  down.  The  alkaline  phosphates  and  the  arseniates 
do  not  afford  any  precipitate. 

Prussiale  of  potassa  throws  down  a  pear-grey  preci- 
pitate. 

A  piece  of  zinc,  immersed  in  the  solution  of  the  mu- 
riate, precipitates  a  black  metallic  powder. 

The  infusion  of  nut-galls  does  not  cause  any  change 
when  added  to  a  solution  ol  a  salt  of  wodanium. 

Vestiutn,  or  Sirium. 

According  to  Dr.  Vest,  there  exists  in  the  cobalt  ore 
of  Schladmiiig,  in  Upper  Sieiermark,  a  peculiar  metal, 
to  which  the  name  cf  Vcstium  has  been  given. 

To  procure  this  metal,  the  ore,  after  being  freed  from 
its  impurities,  was  mixed  with  powdered  glass,  and 
fused  ;  what  remained  was  digested  in  nitric  acid,  and 
the  arsenic  which  was  dissolved  was  separated  by  the 
addition  of  acetate  of  lead  and  sulphuretted  hydrogen. 
Carbonate  of  potassa  was  then  added,  which  threw 
down  the  oxide  of  iron.  By  evaporating  the  filtered 
fluid,  a  llaky  substance  was  separated,  which  was  a  salt 
of  veslium.  By  the  addition  of  potassa  to  the  fluid 
after  filtration,  a  precipitate  fell,  which  was  dissolved 
in  sulphuric  acid.  To  the  solution,  sulphate  of  potassa 
was  added,  and  another  portion  of  the  flaky  matter  was 
deposited,  mixed  with  a  salt  of  nickel.  These  were 
beparated  in  a  great  measure  by  washing.  To  obtain 
the  salt  of  vestium  pure,  the  matter  deposited  was  mixed 
with  sulphate  of  potassa,  dissolved  in  water,  and  crys- 
tallized. What  was  obtained  was  boiled  in  a  solution 
of  carbonate  of  potassa,  by  which  a  precipitate  was 
thro'.vn  down.  This  was  dissolved  in  nitric  acid,  the 
solution  was  evaporated  to  dryness,  and  the  residue, 
after  being  exposed  to  a  red  heat,  was  washed  with  cold 
muriatic  acid,  and  then  dissolved  in  that  acid  at  a  boil- 
ing Icmperature.  By  the  addition  of  potassa  to  the  so- 
lution, the  oxide  of  vestium  was  precipitated  free,  as 


Dr.  Vest  imagines,  froin  the  other  substances  contained 
in  tiK  ore.  By  mixing  the  oxide  wiin  aiseiiic,  and  ex- 
posing it  to  heat,  it  was  reduced,  leaving  a  metallic 
button,  whii  h  was  brittle,  and  had  a  granular  texture. 

Oxide  of  vestium  is  soluble  in  nitric,  sulphuric,  muri- 
atic, aiici  acetic  acids.  The  salts  formed  are  soluble  in 
water.  The  solutions  on  evaporation  afford  crystals, 
which,  when  acted  on  by  water,  deposit  the  oxide. 

Sulphuretted  hyOrogen,  when  added  to  a  solution  of  a 
salt  ol  veslium,  throws  tlowii  a  i  eddish-brown  precipitate, 
provided  there  is  not  an  excess  of  acid  present ;  if  there 
be  a  superabundance  of  acid,  no  change  takes  place  on 
the  addition  of  sulphuretted  hydrogen. 

The  alkalies  afford  precipitates  with  the  solutions  of 
the  salts  of  vestiun.  ;  that  lliiown  down  by  ammonia 
is  soluble  in  an  excess  of  the  alkali.  The  carbonate  of 
potassa  and  of  soda  precipitate  a  carbonate  of  vestium. 
Carbonate  of  ammonia  separates  a  white  powder  from 
the  muriate,  but  scarcely  effects  any  change  on  the  sul- 
phate. 

Sub- borate  of  soda  does  not  afford  any  precipitate  with 
a  diluted  solution  of  a  salt  of  vestium. 

The  phosphate,  oxalate,  and  prussiale  of  the  alkalies, 
throw  down  white  precipitates. 

Lime-water,  and  the  infusion  of  nut-galls,  also 
precipitate  a  white  powder,  'i'he  sa'iie  occurs  when 
a  piece  of  zinc  is  immersed  in  a  solution  of  a  salt  of 
vestium. 

Such  are  the  properties  ascribed  to  vestiuin.  The 
existence  of  this  as  a  distinct  metal  has,  however,  been 
called  in  question  by  Dr.  Wollaslon,  and  Mr.  Farraday, 
chemical  assistant  in  the  Royal  Iiisiitulion  ot  London,  to 
whom  a  small  piece  of  the  metal  called  vestium  was  sent 
for  examination. 

Mr.  Farraday  dissolved  the  metal  in  warm  nitric  acid. 
The  solution,  on  the  addition  of  ni'rate  of  b.uyta,  yield- 
ed a  precipitate  of  sulphate  of  baryta.  Ammonia  add- 
ed to  the  solution,  afforded  oxide  of  iron  The  fluid, 
after  filtration,  was  of  a  bluish  colour,  and  afforded, 
with  prussiate  potassa,  a  white  precipitate.  These  ex- 
periments indicate  the  presence  of  sulphur,  iron,  and 
nickel  ;  the  first  of  which  was  acidified  by  the  nitric 
acid,  and  yielded  the  precipitate  of  sulphate  of  ba- 
ryta. 

By  the  action  of  nitric  acid  on  the  metal,  a  blackish 
substance  was  left  undissolved,  which,  according  to  the 
experiments  of  Mr.  Farraday,  contained  an  arseniate,  for 
when  dissolved  in  an  acid,  it  gave  a  yellow  precipitate 
with  nitrate  of  silvei-,  and  a  greenish  one  with  the  sulphate 
of  copper. 

With  the  above  results,  the  experiments  of  Dr.  Wol- 
laston  agree.  These  chemists,  therefore,  assert,  that  the 
substance  considered  by  Dr.  Vest  as  a  new  metal,  is 
merely  a  combination  of  sulphur,  iron,  nickel,  and  ar- 
senic, and  also  cobalt,  which  was  indicated  in  their  ex- 
periments. 

The  principal  circumstance  that  led  Dr.  Vest  to  pro- 
nounce the  substance  which  he  obtained  from  the  co- 
balt ore  of  Schladming,  a  new  metal,  was  its  not  being 
precipitated  from  its  solution  by  sulphuretted  hydrogen, 
when  an  excess  of  acid  was  present,  but  being  thrown 
down  when  the  solution  was  neutral.  This,  however,  is 
the  case  with  nickel. 

If  a  new  metal,  therefore,  do  exist  in  the  ore  of 
Schladming,  Dr.  Vest  does  not  seem  to  have  procured 
it  free  from  the  other  bodies  contained  in  the  ore,  nickel, 
arsenic,  and  cobalt. 
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AIktaphysics  have  been  called  the  First  Phitosofihy, 
or  the  Science  of  Sciences,  as  their  object  is  to  explain  the 
principles  and  causes  of  all  things  existing,  and  to  sup- 
ply the  defects  of  inferior  sciences,  which  do  not  de- 
monstrate, or  sufficiently  explain,  their  principles.  Me- 
taphysics, says  Lord  Monboddo,  consider  the  th  ovra  ti 
o»T«;  that  is,  things,  not  as  the  terms  of  propositions  or 
syllogisms,  but  by  themselves,  and  as  existing  in  na- 
ture, and  not  as  the  subject  of  any  particular  science, 
though  they  be  the  principles  of  all  sciences,  and  of  all 
things  existing  in  the  universe. 

Some  have  supposed,  that  metaphysics  have  derived 
their  name  merely  from  the  circumstance  of  their  being 
placed  after  the  physics  of  Aristotle,  and  have  laughed 
at  the  fancy  of  giving  a  name  to  a  science,  from  its  ac- 
cidental position  among  the  writings  of  a  certain  au- 
thor. The  supposition  is  unfounded,  and  of  course  the 
ridicule  misplaced.  When  Aristotle  inscribed  his  books 
whicli  treat  of  the  principles  of  things,  rm  i4.'.-t»  t»  (pvn. 
x«,  it  is  evident  that  he  had  one  of  two  things  in  view  : 
he  must  either  have  meant  that  the  subjects  treated  of 
ought,  in  the  order  of  study,  to  come  after  physical  re- 
searches ;  or  that  they  were  of  a  higher  character,  and 
required  higher  faculties  to  comprehend  them.  In  ei- 
ther of  these  acceptations,  the  term  metaphysics  is  pe- 
culiarly appropriate  ;  and  were  we  to  admit  that  it  was 
imposed  originally  by  the  Aristotelians  through  igno- 
rance, and  without  any  authority  from  their  master,  we 
would  certainly  say,  that  it  is  the  most  fortun.ite  coin- 
cidence of  an  accidental  name  with  the  true  nature  of 
the  science  to  be  found  in  the  history  of  scientific  no- 
menclature. 

Having  vindicated  the  name  from  the  charge  of  a 
spurious  origin,  we  fear  that  we  shall  have  still  tjreater 
diffituUy  in  rescuing  the  science  itself  from  the  oppro- 
brium and  ridicule  into  which  it  has  fallen  in  the  esti- 
mation of  the  present  superficial  generation  We  gr  nt 
that  the  ancient  nomenclature  of  the  science  is  suffi- 
ciently repulsive  ;  and  we  are  not  surprized  that  ttie 
readers  of  reviews,  magazines,  and  novels,  should 
shrink  with  horror  at  the  following  enumeration  of 
heads  into  which  the  schoolmen  divided  the  subject  :  1. 
Ontology  ;  2  Cosmolo.y  ;  3.  Anthroposophy  ;  4.  Psy- 
cholO},'y  ;  5.  Pneumatology  ;  6.  Metaphysical  Theolo- 
gy. This  division  was  unnecessary  and  useless;  it,  for 
the  most  part,  only  tended  to  create  distinctions  where 
there  was  no  real  difFercnce,  and  to  render  a  science, 
which  ouglit  to  have  been  explanatory  of  r-very  other, 
thi  most  intricate,  perplexing,  and  uncertain  ;  and  we 
should  have  hailed  with  pleasure  that  independence  of 
thinking,  which,  despising  antiquated  names,  and  un- 
authorised divisions,  endeavoured  to  extend  the  boun 
daries  of  genuine  science. 

But  the  spirit  of  the  ancient  metaphysicians  has  not 
been  expelled  by  such  means  as  these  ;  it  has  not, 
like  the  denionology  of  the  dark  ages,  yielded  to  the 
light  of  superior  knowledge  ;  it  has  been  driven  out 
by  fiends  more  fell  and  more  foul  than  itself,  by  igno- 
rance, indolence,  and  aversion  to  solid  knowledge.  Me- 


taphysics are  not  the  only  science  proscribed  by  the 
reigning  taste  in  Great  Britain  ;  every  thing  that  has 
the  appearance  of  profound  discussion,  if  it  be  connect- 
ed with  mind  or  with  morals,  is  thrown  aside  with  dis- 
gust ;  and  nothing  can  obtain  so  mucli  as  an  examina- 
tion, if  it  is  not  connected  with  palpable  science,  or 
with  that  vitiated  taste  which  feeds  for  ever,  without 
being  satisfied,  on  tlie  fungous  productions  of  superfi- 
cial knowledge.  What  Johnston  said  sarcastically  of 
the  literature  of  Scotland,  seems  to  be  in  a  fair  way  of 
being  realized  as  to  the  whole  of  Great  Britain  :  it  will 
soon  be  like  a  city  in  a  siege,  where  every  man  has  a 
ration  of  food,  but  no  one  gets  a  bellyful. 

In  such  circumstances,  we  cannot  expect  much  at- 
tention to  be  paid  to  metaphysics,  when  the  subject  both 
labours  under  a  bad  name,  and  requires  too  much  ex- 
pence  of  thought  for  the  present  frivolous  taste  of  the 
age  "  It  is  curious  to  remark,"  says  an  eloquent  de- 
fender of  metaphysical  science,*  "  the  strange  notions 
which  men,  w'lo  are  quite  ignorant  of  its  nature,  have 
[armed  o(  the  _first  fi/iilosofi/iy."  Theix  are  some  who 
seem  seriously  to  believe,  tliat  this  science  serves  only 
to  darken  and  bewilder  the  understanding  ;  while  others 
suppose,  that  it  consists  in  the  babbling  of  a  pedantic 
jargon,  which  constituted  the  barbarous  language  of 
the  scholastic  learning.  If  a  perplexed  reasoner  puzzle 
himself  and  his  audience,  we  are  almost  sure  to  hear 
his  metaphysical  subtlety  reproved  or  lamented  ;  and 
he,  upon  his  part,  seldom  fails  to  ascribe  the  confusion 
of  his  ideas  to  the  obscure  nature  of  all  speculative  doc- 
trine-s.  If  a  pert  rhetorician  get  entangled  in  his  own 
sophistries,  he  is  ever  ready  to  accuse  himself  of  having 
too  much  of  the  very  logic  which  he  wants.  There  is 
not  a  mere  tyro  in  literature,  who  has  blundered  round 
the  meaning  of  a  chapter  in  Plato,  but  is  content  to 
mistake  himself  for  a  philosopher.  A  sciolist  cannot 
set  up  for  an  Atheist,  without  first  hailing  himself  a 
metaphysician  ;  while  an  ignorant  dogmatist  no  sooner 
finds  h.imself  embarrassed  with  a  doubt,  than  he  seeks 
to  avenec  his  offended  vanity,  by  representing  all  me- 
taphysical inquiries  as  idle  or  mischievous.  Thus  the 
noblest  of  the  sciences  is  mistaken  and  vilified  by  the 
folly  of  some,  and  by  the  prejudices  of  others  ;  by  the 
impertinent  pretensions  of  a  few,  who  could  never  un- 
derstand it,  and  by  the  unjustifiable  censures  of  many, 
who  have  never  given  it  a  fair  and  candid  examination. 
He,  however,  who  has  been  accustomed  to  meditate  on 
the  principles  of  things,  the  springs  of  action,  the  foun- 
dations of  political  government,  the  souixes  of  moral 
law,  the  nature  of  the  passions,  the  influence  of  habit 
and  association,  the  formation  of  chai-arter  and  temper, 
the  faculties  of  the  soul,  and  the  philosophy  of  mind, 
will  not  be  persuaded  that  these  things  arc  unworthy 
of  his  patient  attention,  because  presumptuous  wr-iters 
have  arused  the  liberty  of  investigation,  or  because  dull 
ones  have  found  it  to  be  unavailing.  He  knows  that 
metaphysics  do  not  exclude  other  learning  ;  that,  on  the 
contrary,  they  blend  themselves  with  all  the  sciences. 
He  feels  the  love  of  truth  to  grow  strong  with  the  search 
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of  it.  He  confesses  the  very  bounded  powers  oT  the 
human  uiidi-istwmlin^,  while  he  contemplmes  the  im- 
mi'isiiy  of  nature.  amcI  tiie  niajt  bt>  of  God;  but  he 
thinks  that  his  rtsearches  niiiy  coniributc  to  '■nlargt  and 
cornet  his  luilionb,  tli:it  ihey  may  leach  him  how  to 
reason  with  precision,  and  that  tiicy  may  instruct  him 
in  tlu-  knowlidgt  of  hinistif.  His  time,  he  htlicvcs,  is 
scUlom  tiiiployicl  to  greater  advamaiie-,  than  when  he 
considers  wh  .t  may  be  the  nature  of  his  intellectual 
bii;  g-  cxamitiLS  the  extent  of  his  moral  duties,  investi- 
gates the  sources  of  happiness,  and  denioiistralcs  the 
means  by  whicli  it  may  be  moft   (generally  dtiiused. 

VVi  readily  j^rwit,  that  mttaplijsics  li^vt  olt<n  been 
grossly  ahusid;  ih' y  have  heeii  ilistiraced  ny  tlie  un- 
couih  and  fai  tastic  dress  in  wliich  they  have  been  ex- 
hibited, or  by  the  p.  rverud  purposes  to  which  they 
havt-  been  directed  ;  they  have  i^en  n  ndered  contemp- 
tible by  the  quiblling  o  tin-  schooliiKii,  and  by  il>e  so- 
phis'iy  and  scip'.icisin  ol  HoblHS,  Spinosa,  and  Hume  ; 
and  we  may  justly  d>  sp.iir  of  redcniiiii;  tluir  credit 
with  those  who  argue  ugaiiist  the  ij'  ntral  use  ol  any 
thing  fiom  its  occasional  al>use  Such  p;  r=ons  might 
ari;ue  against  the  hern  fit  ol  the  sdlai  heat,  li<  cause  it  is 
often  the  cause  ol  pi  stiienre  ai  d  disease.  Bu  we  are 
firmly  convinced,  th.it  in  propurtion  as  iniellt-itu  I  or 
fnetiphysical  studies  are  net;li;cted,  taste  «ill  deijene- 
raie,  and  the  general  energy  of  mind  will  be  impiired. 
That  man  is  a  genuine  metaphysician,  who  dives  into 
the  nature  of  things,  who  methodizes  seemingly  ano 
maloiis  facts,  and  reduces  to  simple  and  perspicuous 
ruUs,  those  appearances  which  present  to  others  no- 
thing liui  a  mass  of  disjointed  and  incongruous  iriaie- 
rials  :  the  man  who  does  this  is  a  benefactor  of  the  hu- 
man species,  and  his  memory  will  be  honoured  as  such, 
while  the  names  of  the  grovelling  herd,  who  laugi  ed 
at  his  pui'-uiis,  will  be  covered  with  sudden  and  ever- 
lasting oblivion. 

How  would  those  who  pretend  to  despise  metaphy- 
sics have  been  able  to  stand  before  the  acuteness  of  the 
celebrated  sceptics,  whost  names  have  been  already 
mentioned  ?  It  was  necessary  that  such  men  as  Locke 
and  Berkeley  should  oppose  the  dangerous  doctrines  of 
Hobbes  and  Spinosa,  on  politics,  morals,  and  religion  ; 
and  that  such  men  as  Rcid,  Campbell,  and  Stewart, 
should  encounter  the  dangerous  sophistry  of  Hume. 
If  it  should  be  said,  that  an  instrument  so  convertible 
to  the  best  or  worst  of  purposes,  had  better  be  kept 
out  of  the  hands  of  the  gc  neralily  of  men,  tliis  is  as 
much  as  to  sny,  that  the  poacr  of  reason  should  never 
be  exeri  ised,  because  it  is  ctjually  the  means  of  disse- 
minutint;  truth,  and  of  giving  currency  to  error.  If 
any  t^vil  consequences  have  ever  resulted  Irom  metaphy- 
sical discussions,  it  is  only  a  farther  illustration  of  what 
has  generally  been  regarded  as  an  axiom,  that  the  cor- 
ruption of  the  best  things  produces  the  worst  effects. 
Whatever  has  much  power  to  do  good  must,  if  abused, 
have  much  power  to  do  mischief;  and  if  metaphysics 
have  occasionally  been  employed  to  unhinge  belief,  or 
to  unsettle  the  foundations  of  virtue,  it  should  be  re- 
membered, that  we  derive  the  means  of  cure  from  the 
same  source,  and  employ  the  same  instruments,  but 
differently  handled  and  applied,  to  erect  the  temples  of 
truth,  happiness,  and  virtue. 

If  mankind  knew  but  where  to  stop  in  their  re- 
searches, metaphysics  would  appear  the  most  useful,  as 
well  as  the  most  sublime  science  that  ever  engaged  the 
faculties    of    the    human  mind.      But  they  are  often 


brought  into  discredit,  not  through  any  inherent  defect 
in  themselves,  hut  from  the  restless  and  insatiable  de- 
sire of  the  mnd  to  comprehend  all  mysteries  and  all 
knowledge.  .\s  this  attempt  must  necessarily  prove 
unsuccessful,  we  may  expect  to  see  the  blame  laid  on 
the  science,  wliich  has  been  employed  as  the  means  of 
investigation.  Let  man  be  blamed  for  attempting  tin- 
possibilities  ;  but  let  the  science  be  respected,  which 
will  carry  him  as  far  as  he  can  go  with  pleasure  and 
with  safety. 

Let  all  the  absurdities,  then-  that  have  ever  proceed- 
ed from  the  brain  of  a  bewildered  or  sceptical  mi;lapny- 
sician,  be  mustered  up  to  sus'  ain  the  arraignment  against 
the  uriliiy  of  onlological  silence,  the  whole  host  must 
instantly  give  way,  before  the  inmiorial  works  which 
have  pu;  them  down,  by  the  judicious  application  ot 
the  saiTie  princii)les  which  less  sober  or  less  virtuous 
men  had  abused.  Is  it  not  in  the  highest  degree  ungene- 
rous, then,  to  remember  only  the  evils  which  the  abuse 
of  the  science  has  produced,  without  acknowledging 
the  benefitB  which  it  lias  conferred,  and  feeling  grate- 
ful for  having  laid  the  sure  foundations  of  taste,  reason- 
ing, anil  knowledge  ?  No  man  will  doubt  the  utility 
ol  metaphysital  studies,  w'ao  knows  any  thing  about 
them,  and  who  is  disposed  ;o  conduct  his  researches 
«ith  that  coolness,  and  philosophic  caution,  which  is 
necessary  to  ensure  success  in  any  investigation.  Li;t 
no  one,  then,  be  deterred  from  entering  on  this  study 
by  the  outcries  of  ignorance  or  prejudii  e  ;  or  by  the 
misrepresentations  of  tiiose  who  rail  at  what  they  do 
not  Understand.  Sicut  canrs  ignotos  scm/irr  al/aircint. 
L-i  those  abstain  from  mctaijiiysics  who  think  tiiat 
they  never  ought  to  grapple  witn  any  thing  tiiat  is  pro- 
found :  let  those  avoid  them,  who  think  that  'here  is 
no  knowledge  but  what  is  apprehended  by  tnc  outward 
sensts:  but  let  those  continue  to  maintiin  the  honour 
of  the  aciexe,  who  wish  to  explore  the  recesses  and 
resources  of  their  own  minds,  who  seek  to  be  acquaint- 
ed with  the  nature  and  essential  qualities  of  things,  or 
who  wish  to  know  any  thing  of  substance,  its  attri- 
butes, and  its  adjuncts. 

Unrie  amma,  afqiie  animi  constet  naliira,  viilendtim. 
Qua  fiant  ratione  et  qua  vi  (juxque gerantur 
Jn  terris. 

But  we  admit  that  metaphysics  have  not  only  been 
abused  by  faulty  investigations  and  unwarranted  as- 
sumptions, they  have  also  he-|Uently  been  brouglit  into 
disri-puie  by  the  ridiculous  pretensions  of  some  of 
their  advocates.  Were  we  lo  give  credit  to  Mi.  H  ir- 
ris  or  Lord  Monboddo,  we  should  scarcely  believe  tnat 
a  man  could  be  confident  of  tlie  number  of  his  own 
fingers,  unless  he  were  instructed  in  the  metaphysics  of 
Aristotle.  What  can  be  more  puerile  than  the  observa- 
tions of  the  Scottish  senator,  when  he  says,  that  "a 
mechanic  who  applies  a  foot  or  a  yard  to  the  length  of 
two  bodies,  and  finds  that  both  agree  exactly  to  that 
measure,  and  are  neither  longer  nor  shorter,  can  give 
no  reason  why  he  believes  the  bodies  to  be  of  equal 
length,  not  knowing  the  axiom  of  Euclid,  that  two 
things  which  are  equal  to  a  thiid  ihing,  are  equal  to 
one  another?"  (jincirnt  Metafihygics,  vol.  v  p  154) 
Is  it  not  evident,  that  the  mechanic  knew  the  axio.n  as 
well  as  Euclid,  and  could  give  just  as  good  an  accourit 
of  it  ?  When  he  knows  the  fact  he  knows  the  axiom  ; 
and  he  knows,  with  infallible  certainty,  that  what  he 
has  observed  in  one  measurement  is  applicable  to  all 
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similar   ones  ;    he,  therefore,  instantly   and  intuitively 
adopts  the  fact  as  a  general  principle  of  knowltdge. 

We  do  not  know  that  our  readers  would  thank  us, 
were  we  to  attempt  to  give  a  complete  system  of  meta- 
physics. But,  in  truth,  notwithstanding  all  that  has 
been  done,  the  attempt  is  too  vast  for  any  individual. 
Many  have  elucidated  with  peculiar  success,  particular 
branches  of  metaphysical  science  ;  and  they  who  have 
attempted  more,  have,  in  general,  only  demonstrated 
the  deficiency  of  their  qualifications,  and  the  futility  of 
their  labours.  We  doubt  not,  therefore,  that  our  pru- 
dence will  be  approved  in  declining  an  undertaking  in 
which  so  many  have  failed,  though  gifted  with  respec- 
table talents,  and  armed  with  high  pretensions.  We 
have  given  in  the  article  Logic,  under  the  head  Pneu- 
matology,  (which  we  have  considered  as  embracing 
Psychology,  the  most  interesting  branch  of  metaphy- 
sics,') an  account  of  the  origin  of  our  knowledge,  of  the 
way  in  which  the  mind  receives  its  impressions,  of  the 
methods  which  it  employs  to  communicate  its  ideas, 
and  of  the  various  circumstances  which  tend  to  modify 
its  conceptions.  These  topics,  which  might  with  pro- 
priety have  fallen  under  the  present  article,  beuig  al- 
ready discussed,  shall  not  be  repeated.  In  the  article 
Moral  Philosophy  also,  will  be  found  some  important 
discussions  respecting  the  influence  of  tlie  will  and  the 
affections,  and  the  liberty  or  necessity  of  human  actions. 
It  is  therefore  unnecessary  to  dwell  on  these  subjects 
here.  We  shall  merely  attempt  a  rapid  sketch  of  what 
has  been  done  in  metaphysics  ;  and  this,  rather  wiili  a 
view  to  point  out  to  our  readers  the  subjects  and  scope 
of  the  science,  than  to  require  their  acquiescence  in  the 
doctrines  and  speculations  which  have  been  so  elabo- 
rately detailed. 

Aristotle  stands  at  the  head  of  metaphysicians  in 
point  of  priority  of  time,  and  probably  also  in  point  of 
pre-eminence  of  intellect.  What  he  fails  to  elucidate, 
he  envelopes  in  such  a  veil  of  mysticism  and  perplexing 
phraseology,  that  it  is  scarcely  possible  to  divine  his 
meaning,  much  less  to  correct  his  errors.  Tliis  circum- 
stance has  misled  many  of  his  followers  and  admirers, 
Vvho,  trusting  to  his  infallibility,  and  convinced  that  every 
thing  he  says  must  have  a  profound,  if  it  has  not  an  ob- 
vious meaning,  have  laboured  with  most  indefatigable 
industry  to  elucidate  his  inscrutable  researches,  and  to 
persuade  the  world  that  they  contain  the  substance  and 
essence  of  all  knowledge.  The  very  obscurity  which 
hangs  over  the  wiitings  of  Aristotle  has  tended  to  in- 
crease his  fame,  and  to  exalt  the  reputation  of  his  genius. 
For  ingenious  men  finding  many  passages  of  transcendent 
excellence  in  the  writings  of  Aristotle,  and  many  most 
profound  and  sublime  speculations,  have  given  liim  cre- 
dit for  a  species  of  omniscience  in  every  kind  of  science  ; 
and  whenever  any  thing  occurs  which  is  not  very  obvious, 
they  uniformly  ascribe  the  difficulty  to  the  profundity  of 
the  author's  views,  and  not  te  the  obscurity  of  his  con- 
ceptions. Their  own  minds  being  at  the  same  time  pre- 
occupied by  some  favourite  metaphysical  notions,  they 
eagerly  watch  for  any  hint  in  the  writings  of  their  idol, 
which  may  serve  to  confirm  their  own  opinion.  These 
hints  they  may  easily  find.  By  disjoining  one  passage 
from  another,  or  by  connecting  remote  passages  accord- 
ing to  their  own  conceptions,  they  may  make  Aristotle 
speak  any  language,  and  lend  his  suffrage  to  any  set  of 
philosophital  opinions.  Those  passages  which  are  most 
obscure,  will  generally  answer  the  purpose  best.  As 
they  cannot  be  decidedly  claimed  as  supporting  an  ob- 
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vious  doctrine,  we  are  ready  to  feel  thankful  to  any  who 
can  attach  to  them  a  rational  meaning  ;  and  we  generally 
find  it  as  easy  to  assent  to  it,  as  to  establish  a  different 
or  opposite  signification. 

It  is,  however,  but  fair  to  remark,  that  Aristotle  is 
perhaps  scarcely  chargeable  with  one  half  of  the  obscurity 
which  now  envelopes  his  writings  ;  and  probably  also, 
he  is  liot  entitled  to  full  credit  for  many  of  the  most 
useful  doctrines  contained  in  them.  We  allude  to  the 
vicissitudes  which  his  writings  have  undergone,  and  to 
the  mangled  and  mutilated  state  in  which  many  of  them 
were  found.  After  having  lain  in  a  subterraneous  cavern 
in  the  town  of  Scepsis,  for  130  years,  they  were  brought 
to  light,  and  sold  to  Apellico,  a  Teian,  who,  with  inju- 
dicious industry,  supplied  from  his  own  conjectures  such 
passages  as  had  become  illegible.  It  is  impossible  to 
ascertain  the  extent  of  these  supplementary  emendations, 
which,  in  all  probability,  savoured  more  of  the  opinions 
of  the  transcriber  than  of  the  spirit  of  Aristotle.  But  this 
was  not  the  last  ordeal  which  they  underwent.  It  is 
well  known  that  they  were  transferred  to  Rome  by  Sylla, 
after  the  taking  of  Athens.  Here  Tyrannion,  a  gram- 
marian, having  obtained  permission  to  make  use  of  the 
manuscripts,  employed  ignorant  amanuenses  to  take 
copies  of  them,  which  he  suffered  to  pass  out  of  his 
hands  without  proper  correction.  These  errors  have 
been  continued  by  succeeding  commentators  and  tran- 
scribers, who  have  often  introduced  into  the  text  con- 
jectural emendations  and  variations.  All  ancient  writings 
are  liable,  in  a  greater  or  less  degree,  to  such  acci- 
dents;  but  none  so  much  as  those  which  record  philo- 
sophical doctrines;  for  here,  if  there  is  a  possibility  of 
perversion,  the  commentator  or  transcriber  will  endea- 
vour to  make  the  text  subservient  to  his  preconceived 
opinions. 

At  present,  we  are  only  concerned  with  the  metaphy- 
sics of  Aristotle  ;  and  of  these  we  shall  give  as  concise 
an  account  as  possible.  According  to  him,  the  funda- 
mental principle  of  ontology  is,  that  it  is  impossible  that 
the  same  tiling  should  be,  and  not  be,  in  the  same  subject, 
at  the  same  time,  and  in  the  same  respect.  To  this 
universal  principle  all  demonstialion  may  be  reduced. 
Being  may  be  reduced  into  the  ten  categories,  or  pre- 
dicaments, which  are,  1.  Subslarice,  v.hich  is  either  pri- 
mary, and  can  neither  be  predicated  of,  nor  inherent  in, 
any  other  subject:  or  secondary,  which  subsists  in  pri- 
mal y  substances,  as  ^e/ic-ra  or  s/iectes.  2.  Quantity,  con- 
tinued  or  discrete;  which  has  no  contrary,  and  denomi- 
nates things  equal  or  unequal.  3.  Relation,  expressing 
the  manner  in  which  one  thing  is  afi'ected  towards  ano- 
ther. 4.  Quality,  by  which  a  thing  is  said  to  be  such  as 
it  is.  5.  Action,  signifying  the  motion  of  the  agent.  6. 
Passion,  signifying  the  state  of  the  patient.  7.  Jl'hen, 
denoting  lime.  8.  Where,  denoting  place.  9.  Situa- 
tion, ex\iTess\n{^  the  external  circumstance  of  local  rela- 
tion. 10.  Habit,  expressing  the  external  circumstance  of 
being  habited. 

Bcin^h  either  notional  or  real;  notional,  as  it  is  con- 
ceived in  the  mind;  real,  as  it  exists  in  nature.  No- 
tional being  is  either  true  or  false;  true,  when  it  cor- 
responds to  the  real  nature  of  things;  false,  when  the 
conception  and  the  reality  differ  Irom  each  other.  In  the 
knowledge  of  things  immutable  the  intellect  cannot  be 
deceived  ;  mistake  and  error  can  only  arise  concerning 
contingent  and  variable  objects. 

Aristotle's  notions  respecting  the  first  mover  were,  in 
some   respects,  sublime  ;  in  others  confused  and  uniu- 
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iclligiblc.  lie  admitted  an  orit^inal  principle  of  motion, 
wliich  lie  said  must  be  simple  pure  eneijijy,  void  ol'  mat- 
ter, eternal,  iinniutaljle.  The  essence  ol  the  first  mover 
is  difTereiil  from  that  of  corporeal  substances,  indivisible, 
because  unity  is  perfect  ;  immutable,  because  nolhinsa; 
can  cliant^e  itself;  and  eternal,  because  motion  it«.elf  is 
eternal:  (this  is  a  !i;ratuitous  assumption)  This  power 
is  an  incorporeal  irjtelligence  ;  happy  in  the  contempla- 
tion of  himself;  the  first  cause  of  all  motion  ;  and,  in 
fine,  the  Being  of  Ucinc^s,  or  God. 

As  to  the  soul,  he  said  that  it  was  the  principle  of  nc- 
i.ion  in  an  organized  body  possessing  life  potentially.  It 
does  not  move  itself,  fur  whatcvi-r  moves  is  moved  liy 
some  other  moving  power.  It  is  not  a  rare  body  com- 
posed of  elements  ;  for  then  it  would  not  liave  percep- 
tion, more  than  the  elements  which  compose  it.  The 
soul  has  three  faculties, the  nutriiive,  the  sensitive, -iwii  the 
rational;  the  superior  comprchtnding  the  inferior  po- 
tentially. The  nutritive  faculty  is  that  by  which  life  is 
produced  and  preserved.  The  sensitive  is  that  by  which 
we  perceive  and  feel ;  it  does  not  perceive  itself,  nor  its 
organs,  but  some  external  object,  through  the  interveii- 
tion  of  its  organs,  which  are  adapted  to  produce  the  sen- 
sations of  sight,  hearing,  smtU,  taste,  and  touch.  The 
senses  receive  sensible  species  or  forms  without  matter, 
as  wax  receives  the  imi)ression  of  a  seal  without  receiv- 
ing any  part  of  its  substance,  the  external  senses  perceive 
objects,  but  it  is  the  common  or  internal  sense  which 
observes  their  difference. 

He  defined  the  mind  to  be  the  principle  by  which  we 
live,  perceive,  and  understand.  When  he  attempted  to 
form  an  abstract  conception  of  this  principle,  he  saw  that 
there  must  be  some  substance  which  enjoys  such  fier- 
ftction,  as  to  be  capable  of  performing  this  function  :  and 
in  defining  this  substance,  he  made  use  of  a  term,  which 
his  followers  suppose  to  express  some  very  profound  and 
recondite  meaning:  he  called  it  Entelecheia,\.\y^^\^,per- 
/ection,  or  fierfect  energy.  This  word  was  conceived  to 
be  so  very  mys'erious,  that  Hermolaus  Birbarus,  who 
translated  the  Rhetoric,  and  other  pieces  of  Aristotle,  is 
said  to  have  im|)lori.(l  the  assistance  of  a  divinity  to  enable 
him  to  understand  its  meaning  :  had  he  obtained  this 
favour,  it  is  probable  that  he  would  have  been  farther 
advanced  than  Aristotle  who  framed  it.  It  was  differ- 
ently understood  by  different  authors,  according  as  it 
suited  their  particular  views,  and  is  thus  explained  by 
Leibnitz  to  accommodate  his  leading  hypothesis  :  Nomen 
Entelcchiarum  im/ioni  fiossit  omnibus  aubstantiis  simftlici- 
bus  seu  monadibus  crcatis. 

Aristotle's  metaphysical  notions  respecting  matter 
were  very  singular,  and  we  believe  we  may  say  incom- 
prehensible. This,  of  course,  is  not  admitted  by  adepts, 
who  maintain  that  he  has  given  us  the  only  intelligible 
views  on  the  subject.  We  shall  allow  the  master  and 
the  scliolars  to  explain  their  own  ideas  Matter,  accord- 
ing to  ."Aristotle,  is  either  ir^nrrt  or  ^rjoo-fx"  >  ''^^t  '^i  /""i- 
fnaru  or  ftroximate.  Thus,  iron  and  ivood  are  not  of  the 
same  proximate  mattei- ;  but  their  primary  or  elementary 
matter  is  the  same.  If  the  primary  matter  did  not  exist, 
neither  could  the  proximate  or  immediate.  Tlie  primary 
matter  is  neither  earth,  nor  air,  nor  fire,  nor  water  ;  it  is 
neither  hot,  nor  cold,  nor  dry,  nor  moist,  nor  solid,  nor 
extended.  It  is  the  universal  element,  but  can  never 
become  objective  to  sense.  Spinoza,  who  was  an  acute 
soptiist,  and  a  deep  read,  though  we  cannot  think  a  pro- 
found nietaph\  sician,  availed  himself  of  these  sublimated, 
cv  valher  incomprehensible  notions  of  matter,  to  establish 


his  system  of  universal  matcri-ilism,  by  which  he  makes 
Deity  himself  material.  The  French  philosopliisis, 
during  the  revolutionary  phrenzy,  went  still  farther  than 
this;  and  one  of  them  had  :  he  insanity  to  announce,  that 
he  hoped  soon  to  be  able  to  ascertain  the  particular  form 
of  crystallization  which  constituted  Deity  !  Spinoza, 
like  Aristotle,  contended  that  primary  matter,  or  sub- 
stance as  he  calls  it,  is  something  eoinpletely  distinct 
from  any  of  its  modifications,  in  order  to  elude  the  ob- 
jections which  had  been  urged  against  his  system,  from 
the  mutability  and  divisibility  of  matter.  For  it  was  said 
with  justice,  that  if  Deity  was  nvaterial,  the  self-existent 
and  eternal  principle  which  Spinoza  adniitted  must  hi; 
mutable  and  divisible,  which  is  absurd.  Sir  William 
Drunimond,  in  his  academical  questions,  has  given  a 
pretty  full  exposition  of  the  physical  and  moral  system 
of  Spinoza,  and  has  given  every  advantage  to  the  interlo- 
cutor who  supports  it,  witliout  adducing  any  counter- 
balancing refutation. 

His  design  in  this  was  singular  ;  for  he  is  any  thing 
but  a  Spinozist.  Hut  as  his  object  is  to  explode  the  ex- 
istence of  matter,  iadependent  of  the  perceptions  of  mind, 
he  seems  to  wish  to  terrify  his  readers  into  his  doctrine, 
by  stating  the  dangerous  consequences  which  result 
from  admitting  the  independent  existence  of  matter. 
The  experiment  is  a  little  dangerous;  for  were  there  no 
medium  between  Spinozism  and  idealism,  a  good  part  of 
mankind  might  be  puzzled  how  to  form  a  decision. 
But  there  is  a  medium  ;  and  whatever  difficulties  may 
attend  the  conception  of  matter  as  existing  independent 
of  our  perceptions,  it  certainly  involves  no  impossi- 
bility. 

If  our  readers  fiod  any  difficulty  in  forming  a  concep- 
tion of  matter  abstracted  from  all  its  qualities,  they  sluill 
have  the  benefi';  of  Mr.  Harris's  illustration:  "  We  gain 
a  glimpse  of  it  by  abstraction,  when  we  say  that  the  first 
matter  is  not  the  lineaments  and  complexion  which  make 
the  beautiful  face  ;  nor  yet  the  flesh  and  blood  which 
make  those  lineaments  and  that  complexion  ;  nor  yet  the 
liquid  and  solid  aliments  which  make  that  flesh  and  blood; 
nor  yet  the  simple  bodies  of  earth  and  water  which  make 
those  various  aliments;  but  something  which,  being  be- 
low all  these,  and  supporting  them  all,  is  yet  different 
from  them  all,  and  essential  to  their  existence." 

But  our  elegant  author  is  not  content  with  giving  us 
a  glimpse  cf  this  subtile  and  evanescent  substance  :  '•  We 
obtain  a  sight  of  it,  he  observes,  when  we  sav,  that  as  is 
the  brass  to  the  statue,  the  marble  to  the  pillar,  the  timber 
to  the  ship,  or  any  one  secondary  matlei  to  any  one  pe- 
culiar form,  so  is  the  first  and  original  mattertoall  forms 
in  general." 

This  certainly  seems  to  be  pushing  matter  to  the  very 
verge  of  existence  ;  and,  therefore.  Sir  William  Drum- 
mond,  a  keen  immaterialist,  observes,  that  we  had  better 
pause  before  we  break  the  bubble  of  the  ideal  philoso- 
phy, lest  it  be  all  that  is  left  to  save  us  from  utter  annihi- 
lation. 

The  metaphysics  of  Aristotle  formed  the  text  book 
on  these  subjects  to  Europe  and  the  world,  for  many 
centuries.  The  Arabians  were  as  great  adepts  as  the 
monks  of  the  dai  k  ages.  To  be  able  to  comprehend 
and  to  wield  the  Organum  of  Aristotle,  was  considered 
as  the  highest  attainmeni  in  knowledge,  and  the  most 
desirable  accompli-ihment  in  literature.  It  was  reckon- 
ed presumptuous,  and  almost  heretical,  to  call  his  au- 
thority in  question.  Of  tliis  wc  have  a  remarkable 
proof  in  the  fate  of  Peter  Ramus,  an  intrepid  imptigner 
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or  the  Aristotelian  philosophy.  Mis  bold  attacks  on  a 
system  which  had  been  admired  for  so  many  ages,  Rave 
cereal  offet>cc.  His  antagonists,  however,  attacked  him 
at  first  only  with  arguments.  But  finding  him  refrac- 
tory, or  ratlier  too  strong  for  them,  tliey  proceeded  to 
harsher  measures.  He  was  accused  of  an  attempt  to 
subvcit  both  religion  and  philosopiiy ;  and  thougli  he 
challenged  his  opponents  to  a  public  disputation,  he 
could  not  obtain  an  impartial  htai  ing  ;  and  was  pro- 
hibited by  Francis  I.  from  writing  or  teaching  philo- 
sophy. This  sentence  was  afterwards  reversed  by  Hen- 
ry II.  and  Ramus  was  appointed  regius  professor  of 
eloquence  and  philosophy,  and  afterwards  of  mathe- 
matics. His  etiemies,  however,  became  more  virulent 
than  ever,  when  it  was  found  that  Ramus  favoured  the 
principles  of  the  Reformation.  He  was  obliged  to  leave 
i-'rance  ;  and  after  travelling  three  years  in  Germany, 
to  visit  the  principal  universitie;;,  he  unfortunately  re- 
solved to  return  to  Paris,  where  he  lost  his  life  by  the 
hand  of  a  hired  assassin  in  the  infamous  massacre  of  St. 
Bartholomew's  eve. 

But  it  was  the  reformation  in  religion  which  com- 
pleted the  overlhiow  of  the  Aiislotelian  piiilosophy. 
Luther  had  been  early  ins;ructed  in  the  Peripatetic  doc- 
trines, and  in  all  the  subtleties  of  the  scholastic  phikj- 
sophy  as  taught  by  Thomas  Aquinas,  Duns  Scotus,  and 
others;  and  had  attached  himself  to  the  party  of  the 
Nominalists  in  the  dispute  about  universals.  When, 
however,  his  eyes  were  opened  to  see  the  errors  of  the 
Romish  doctrines,  he  began  to  question  the  validity  of 
the  principles  on  which  these  eirors  had  chiefly  rested 
for  support.  The  result  was  a  thorough  conviction  of 
the  inuttlity  of  the  Aristotelian  method,  and  an  indig- 
nant and  contumelious  contempt  of  its  quibbles  and 
false  refinements.  "  What  does  it  contribute,  says  he, 
towards  the  knowledge  of  things,  to  be  perpetually 
trifling  and  cavilling  in  language  conceivcd»and  pre- 
scribed by  Aristotle  concerning  matter,  form,  motion, 
and  time  ;"  In  Luther's  ardent  temperament,  the  heat 
of  controversy  might  easily  carry  him  unwarranted 
lengths  in  expressing  his  contempt  for  Aristotle's  doc- 
trines. He  was  no  enemy  to  sound  philosophy,  but  he 
vas  anxious  to  free  the  world  from  the  yoke  of  authori- 
ty, both  in  philosophy  and  religion. 

The  defection  being  thus  begun,  the  revolt  soon  be- 
came general.  The  method  of  induction  recommend- 
ed by  the  powerful  genius  of  Bacon,  completely  under- 
mined the  authoriiy  of  Aristotle  in  physical  researches; 
and  Descartes  soon  began  to  think  for  himself,  and  to 
devise  a  new  method  of  studying  the  philosophy  of  the 
human  mind.  The  first  thing  he  did  was,  lo  dismiss 
from  his  mind  all  reverence  for  any  preceding  doctrines 
and  opinions.  He  went  farther  still,  for  he  attempted 
to  discard  all  previous  belief  which  was  not  established 
on  demonstration.  The  first  point,  then,  was  to  ascer- 
tain the  reality  of  his  own  existence ;  and  we  should 
think  it  would  not  have  been  very  easy  to  have  done 
this  lo  the  satisfaction  of  a  man  who  seriously  doubted 
of  it.  He  satisfied  himself  on  this  point,  however,  by 
reflecting,  that  what  thinks,  must  exist.  Kepugnat  cnim 
ut  fiutemus  id  guod  cogilat  eo  ifiao  temfiore  quo  cogilat 
non  existere.  jJc  Jiroinde  liac  cognitio,  ego  cogito,  ergo 
sum,  est  omnium  prima  et  certissiiaa,  gu£  cuilibet  ordine 
Jihiloso/i/ianti  occurrat.  Having  thus  satisfied  himself 
of  his  own  existence,  he  next  proceeds  to  examine  what 
evidence  he  has  for  the  existence  of  any  other  object  or 
stibstance  besides   himself.     He  had  been  accustomed 


to  believe  in  an  external  wrorld  ;  on  reflection,  liowever, 
he  found  that  all  he  knew  of  that  world  was  in  him- 
self; and  therefore  he  was  entitled  to  doubt  the  reality 
of  its  existence  ;  because  some  superior  being  miglit 
have  desired  to  deceive  him.  But  he  is  sure  he  cannot 
be  deceived  as  to  the  axiom  by  which  he  pi-oves  liis 
own  existence.  Fallal  me  guis</uis  potest,  nunquam 
tamen  ejjiciet  ut  nihil  sim  quamdiu  me  aliquid  ease  cogita- 
bo.  After  the  utmost  reflection,  he  finds  that  he  had 
believed  the  existence  of  external  objects  only  cxco  ali- 
quo  iaiftulau  ;  and  he  now  proceeds  to  search  for  argu- 
ments. And,  first,  he  satisfies  himself  that  there  is  a 
God  ;  for  he  can  form  a  clear  idea  of  his  perfections  ; 
perfections  which  he  knows  do  not  exist  in  himself; 
but  since  he  entertains  the  idea  of  them,  there  must  be 
an  archetype  of  tliat  idea  ;  and  this  carries  him  at  once 
to  the  Supreme  Being,  as  possessing  all  the  attributes 
which  he  had  conceived  of  h.ini. 

His  reasonint;;  is  ingenious,  and  we  shall  give  it  in  his 
own  words:  '-Quia  Dei,  sive  entis  summi  idcam  ha- 
bemus  in  nobis,  jure  possumus  examinarc,  a  quanam 
causa  illam  habeamus:  tantamque  in  ea  immensitatem 
inveniemus,  ut  plane  ex  eo  simus  certi,  iion  posse  illam 
nobis  fuisse  indilam,  nisi  a  re,  iii  qua  sit  revera  omnium 
perfectionum  complementum,  hoc  est,  nisi  a  Deo  reali- 
ter  existente.  Est  enim  lumine  naturali  notissimuin,  non 
raodo  a  nihilo  nihil  Seri ;  nee  id  quod  est  perfeclius  ab 
eo  quod  est  minus  pcrfectum,  ut  a  causa  efliciente  et 
totali  produci;  sed  neque  etiam  in  nobis  ideam  sive 
imaginem  ullius  rei  esse  posse,  cujus  non  alicubi,  sive  in 
nobis  ipsis,  sive  extra  nos,  archetypus  aliquis  omnes 
ejus  pcifcctiones  reipsa  continens,  existat.  Et  quia 
summas  iilas  perfectiones,  quarum  idcam  habemus,  nul- 
lo  modo  in  nobis  reperimus,  ex  hoc  ipso  rccte  concludi- 
mus  eas  in  aliquo  a  nobis  diverso,  nempe  in  deo,  esse  ; 
vel  certe  alicjuando  fuisse,  ex  quo  evidcntissime  se- 
quitur,  ipsas  adhuc  esse."  Princip.  Philoaoph.  pars  prima. 

This  is  perhaps  as  good  an  a  priori  argument  for  the 
existence  of  a  God  as  Dr.  Clarke's;  and  indeed,  in  some 
respects,  it  is  not  unlike  it.  Dr.  Clarke  seems  to  have 
borrowed  his  argument  from  the  following  passage  in 
Newton's  Principia  :  "  Eternus  est  et  infinitus,  omnipo- 
tens,  et  omnisciens  ;  id  est  durat  ab  eterno  in  eternum,  et 
adest  ab  infinito  in  infinitum.  Non  est  eternitas  et  infi- 
nitas,  sed  eternus  et  infinitus ;  non  est  duratio  el  spatium, 
sed  durat  et  adest.  Durat  semper,  et  adest  ubique  ;  et 
existendo  semper  et  ubique  durationem  et  spatium  con- 
stiluit."  We  would  have  willingly  travelled  out  of  oitr 
way,  at  any  time,  to  exhibit  such  a  sublime  specimen  of 
metaphysical  theology.  Dr.  Clarke  has  made  the  fol- 
lowing use  of  it :  Space  and  time,  he  observes,  are  only 
abstract  conceptions  of  an  immensity  and  eternity,  wiiich 
force  themselves  on  our  belief;  and  as  immensity  and 
eternity  are  not  substances,  they  must  be  the  attributes 
of  a  Being  who  is  necessarily  immense  and  eternal. 
We  shall  by  and  by  examine  the  foundation  of  this  ar- 
gument. 

Descartes  having  satisfied  himself  as  to  the  existence 
of  a  God,  no  longer  hesitates  in  acknowledging  the 
reality  of  an  external  world  ;  for  he  concludes  that  the 
God  whom  he  serves  will  not  deceive  him  ;  as  a  desire 
to  deceive  can  only  proceed  from  malice,  or  fear,  or 
weakness  ;  none  of  which  qualities  can  ever  apply  to  God. 

Descartes  adopted  the  common  theory  respecting  per- 
ception. Till  his  day,  and  long  after  it,  nobody  doubt- 
ed that  certain  images  were  propagated  from  bodies,  in 
some  unaccountable  manner,  which  produced  ideas  in 
N  2 
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the  minti.  Aristotle,  as  wc  liave  already  stated,  illuK- 
trates  this,  by  sayinc;  thai  the  senses  receive  sensible 
species,  or  lorins,  without  matter,  as  wax  receives  ihe 
impression  of  a  se.il,  witliout  receivini^  any  part  of  tlic 
substance.  The  received  niaxinj  ani'jOi;  tlie  Peripjtc- 
tics,  and  we  do  not  see  how  it  can  be  dispnlcd,  is,  lliat  no- 
thing:; can  act  where  it  is  not;  and  therefore,  if  matter 
be  difi'erent  from  mind,  there  must  be  some  medium 
interposed  to  brinLj  iheni,  as  it  Acre,  into  contact.  Tiiis 
opinion  has  given  rise  to  a  variety  of  theories  half  nie- 
tapliysical,  half  physiological,  such  as  that  of  animal 
sjjnits,  or  as  the  vibrations  of  Hartley,  and  the  like,  with 
a  view  to  explain  the  way  in  wliich  tlic  immaterial  sub- 
stance of  the  soul  is  acted  upon  by  external  objects. 
We  conceive  all  such  attempts  to  be  futile;  nor  can  we 
form  any  conception  of  contact  between  a  material  and 
an  immaterial  substance;  or  of  the  manner  in  which 
body  acts  on  spirit,  or  tliis  on  material  substances.  An 
author  of  some  celebiity,*  has  advanced  a  very  exlraor- 
tlinary  hypothesis  to  explain  this  mysterious  subject ; 
we  shall  give  a  part  of  it  in  his  own  words,  to  caution 
our  readers  against  the  danger  of  theorizing:  "  Were  I 
permitted  to  conjecture  in  a  matter  where  nothing  bet- 
ter than  conjecture  can  be  had,  I  should  suppose  spirit 
naturally  penetrable,  but  capable  of  rendering  itself  so- 
lid upon  occasion,  with  respect  to  particular  bodies, 
and  that  hereon  our  activity  depends.  I  have  formerly 
given  my  reasons  for  imagining,  that  the  force  where- 
with we  inove  our  limbs,  is  derived  from  the  animal 
circulation  rushing  into  the  muscles  through  certain 
nerves,  and  that  the  orifices  of  these  nerves  arc  provid- 
ed with  stoppers,  which  the  mind  draws  up  at  pleasure 
to  give  the  animal  spirits  admittance  ;  now  what  should 
hinder  our  conceiving  these  stoppers  pushed  up  by  lit- 
tle hairs,  or  fibres,  whose  other  ends  lie  within  our 
spiritual  parl,t  which  by  its  natural  penetrability,  ad- 
mits them  into  the  space  where  it  resides?  But,  upon 
the  mind  rendering  itself  solid  with  respect  to  any  par- 
ticular fibre,  it  is  driven  forward,  thereby  lifts  up  the 
stopper,  and  opens  the  passage  into  the  nerves;  until 
volition,  forbearing  to  act,  the  penetrability  returns — 
the  fibre,  no  longer  pressed,  falls  back  to  its  former  sta- 
tion, the  stopper  following,  closes  the  passage,  and  mus- 
cular motion  ceases." 

The  author  proceeds  in  the  same  style ;  but  we  have 
given  enough  to  exhibit  a  complete  specimen  of  me- 
taphysical absurdity,  or  rather  of  the  danger  which  must 
always  attend  physiologico-metaphysical  speculations. 

Locke  is  by  far  the  most  celebrated  metaphysician 
in  modern  times.  There  is  a  perspicuity  and  good 
sense  apparent  in  his  writings,  which  insures  the  at- 
tention and  good  will  of  the  reader.  He  carefully  ba- 
nished the    pedantic    phraseology    of  the  schools  ;  and 


the  woild  was  astonished  that  subjects  so  profound 
should  be  rendered  so  simple.  Even  yet  he  is  scarce- 
ly considered  by  some  as  a  metaphysician,  solely,  we 
believe,  because  he  employed  the  language  of  common 
life  and  common  sense,  in  illustrating  some  of  the  pro- 
foundest  points  in  ontolugy  and  psychology.  For- 
mtrly  none  but  the  initiated  dared  to  approach  tliese 
subjects.  They  were  discussed  in  a  peculiar  language, 
wliich  was  as  remote  from  the  common  conceptions  of 
mankind,  and  as  unintelligible  to  common  understand- 
ings, as  the  signs  of  free-masonry  are  to  the  uninitiat- 
ed. Socrates  was  said  to  have  brought  philosophy 
down  from  heaven  :  and  we  may  at  least  say  of  Locke, 
that  he  has  brought  metaphysics  down  from  the  clouds, 
and  planted  them  in  a  congenial  soil,  and  reared  them 
with  proper  culture  on  the  surface  of  this  earth.  Per- 
haps no  one  ever  accomplished  so  much  on  such  a 
subject,  with  fewer  errors,  and  fewer  marks  of  failure. 
In  the  article  logic,  we  have  pointed  out  what  we  con- 
ceive to  be  deficiencies  or  mistakes  in  his  reasoning  ; — 
but  we  shall  have  conveyed  to  our  readers  an  impres- 
sion very  different  from  our  real  feelings,  if-  they  ima- 
gine that  we  do  not  entertain  the  very  highest  reve- 
rence for  the  genius  of  Locke,  and  the  highest  grati- 
tude for  the  important  services  which  he  has  perform- 
ed, in  rendering  easy  and  attractive  the  science  of  meta- 
physics and  the  study  of  the  human  mind. 

Descartes  had  said  that  the  Peripatetic  philosophers 
resembled  blind  persons,  who,  in  order  to  equalize  the 
combat  with  persons  who  had  the  use  of  their  eyes, 
endeavoured  to  draw  them  into  a  dark  cavern,  where 
vision  could  be  of  no  use  to  them.  It  is  impossible  not 
to  admit  the  justice  of  the  remark,  for,  if  ever  there 
were  any  who  darkened  counsel  by  words  without 
knowledge,  this  charge  may  be  applied  to  the  school- 
men who  adopted  the  philosophy  of  Aristotle.  No 
small  part  of  the  merit  of  Locke  consisted  in  sweeping 
away  this  useless  rubbish,  and  in  teaching  mankind  to 
define  their  ideas  and  conceptions  before  they  attempted 
to  reason  about  them. 

We  are  extremely  sorry  that  an  attempt  has  been 
made  in  modern  times  to  veil  philosophy  in  her  an- 
cient mystery,  with  a  view  to  exclude  her  from  the 
profane  eyes  of  the  Tulgar.  This  attempt  consists  not 
in  reviving  the  phraseology  of  the  Peiipatetic  school, 
but  in  the  invention  of  a  set  of  new  terms  equally  in- 
comprehensible, and  equally  susceptible  of  ambiguity 
and  misconception.  The  author  who  has  made  this 
attempt  is  Kant,  the  founder  of  the  Critical  a>id  Trans- 
cendental Philosofihy,  as  it  is  called  in  Germany.  We 
have  never  been  fortunate  enough  to  meet  with  any 
who  pretended  to  comprehend  his  system  ;  and  for 
ourselves,  wc  have  never  yet  attempted  it.     We  will  be 


•  Tucker. 

f  There  is  a  curious  coincidence  between  this  wild  notion  and  one  advanced  by  M.  Formey,  to  account  for  the  phenomenon  of 
ilreamiiig'.  He  supposes,  like  Hartley,  tliat  sensation  is  carried  on  entirely  by  means  ofvibratinns,  which  are  communicated  through 
the  nerves,  from  the  first  point  of  contact  till  they  reach  the  farthest  extremities,  which  are  dipped  in  a  spiritual  fluid.  It  is  worthy 
of  remark,  that  this  Essay  of  Formey's  is  published  in  the  Transactions  of  the  Uoyal  Acadeniy  of  Sciences  and  Belles  Lettres  at  Ber- 
lin in  the  ye.ar  1746,  three  years  before  the  appearance  of  Hartley's  Observations  on  Man.  This  author,  then,  h.as  anticipated  both 
Hartley  and  Tucker.  The  coincidence  is  curious;  and  we  should  be  inclined  to  suspect  them  of  plagiarism,  h.id  the  thought  been 
worth  stealing.  Formey's  words  are,  "  Les  emanations  de  ces  corps,  ou  leur  parties  mcme  heurtants  nos  nerfs,  les  ebranlent  a  la  sur- 
face de  notre  corps,  et  comme  lorsqu'on  pince  tme  corde  tendue,  dans  qnelque  endroit  que  ce  soit,  toute  la  corde  tremousse;  de 
meme,  le  nerf  est  ebranle  d'lin  bout  a  I'autre,  et  I'ebranlement  de  I'extremilc  interieure  est  fidelement  suivi,  et  comme  acconipagne, 
tanl  cela  fait  promtement,  dc  la  sensation  qui  y  repond."  We  cannot  help  thinking  the  coincidence  between  this  doctrine  and  Hart- 
ley's too  striking  to  be  accidenlal.  Now  for  Tucker's  penetrable  spiritu.il  substance:  "  On  con  oit  de  plus  aisement  que  cette 
extremite  interieure  est  la  plus  facile  a  ebranler,  parce  que  les  ramifications  dans  lesquellcs  elle  se  tcrmine  sont  d'une  extreme  tenuite, 
et  qu'elles  sont  placets  a  la  source  meme  de  ce  fluide  spiritueux,  qui  les  arrose,  les  penelre,  y  court,  y  serpente,  et  doit  aveir  une 
toute  autre  activile,  que  lorsqu'il  a  fait  le  long  chemin  qui  le  conduit  a  la  surface  du  corps." 
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excused  for  this  confession  of  our  ignorance,  after  the  acknowledge  that  colours,  sounds,  heat,  cold,  and  such 

following    declaration    from    Mr.    Stewart.      "  As    to  like   secondary  qualities,   do  not ;  which,  they    tell  us, 

Kant's   own    works,    I    must  fairly  acknowledge,  that,  are  sensations  existing    in   the  mind  alone,  that  depend 

although  I  have   frequently   attempted   to  read  them  in  on   and  are    occasioned  by  the  different    size,  texture, 

the  Latin  edition  printed  at  Leipsic,    I  have  always  been  and    motion   of   the  minute  panicles  of   matter.     This 

forced   to  abandon   the    undertaking  in   despair,  partly  they  take  for  an    undoubted   truth,  which   tiiey  can  de- 

from  the  scholastic  barbarism  of  the    style,    and  partly  monstrate  beyond  all   exception.     Now,  if  it  be  certain 

from  my  utter  inability  to  unriddle  the  author's  mean-  that  those  original  qualities  are  inseparably   united  with 

ing.     Wlierever  I  have  happened  to  obtain    a  momen-  the  other  sensible   qualities,  and    not    even    in   thought 

tary  glimpse  of  light,  I  have  derived  it,  not  from   Kant  capable  of  being  abstracted    from   them,  it   plainly  lol- 

himself,  but  from  my  previous  acquaintance  with  those  lows  that  they   exist    only   in    the  mind.     But   I    desire 

opinions  of  Leibnitz,  Berkeley,  Hume,  Reid,  and  others,  any  one  to   reflect,  and  try    whether  he    can,  by  any  ab- 

which  he  has  endeavoured  to  appropriate  to  himself  un-  straclion  of  thought,  conceive  the  extension  and  motion 

derthe  deep  disguise  of  his  new  phraseology."*     This  of  a  body  without  all  other  sensible  qualities.     For  my 

mode  of  philosophizing  deserves  to  be  reprobated  and  own  part,  I    see  evidently  that  it  is  not  in  my  power  to 

exploded  ;  and  we  sincerely  hope  that  the  German  adepts  frame  an  idea  of  a  body  extended  and  moved,  but  I  must 

will  never  be  able  to  make  a  system  of  mysticism  popu-  withal   give   it  some    colour,  or   other    sensible  quality, 

lar  in  any  country  which  has  been  imbued  with  the  phi-  which   is  acknowledged   to  exist  only  in  the   mind.     In 

losophy  of  Lockcf.  short,  extension,   figure,  and    motion,   abstracted   from 

For  some  account  of  the  leading  principles  of  Locke's  all  qualities,  are  inconceivable.     Where,  therefore,  the 

system,  and  some  strictures  upon  them,  see  the  article  other  sensible  qualities  are,  there  must  be  these  also,  to 

Logic.     At   present,  we  mean  merely  to  advert  to  the  wit,  in  the  mind,  and  no  where  else." 

revolution   which   his    opinions   have    produced    in  the  Before  we    advert  to  the  way   in    which   these  argu- 

philosophy    of  the  human  mind  ;  and    to  the    very    sin-  ments  have  been  answered,  we  may  take  notice  of  the 

gular  and  opposite  conclusions  to  which  they  have  been  consequences  which  are  supposed    to  flow  from  them. 

made    subservient.      For,    on  the  one  hand,  they  gave  These  are  thought  to  amount  to  nothing   less  than  the 


rise  to  the  system  u<  Berkeley,  Hume,  and  other  ideal 
ists,  who  deny  the  separate  existence  of  matter,  and 
hold,  that  what  we  call  by  that  name  is  only  a  moditi- 
cp.'.ionof  thought  ;  whilst,  on  the  other  hand,  they  have 
given  bii  th,  particularly  on  the  Continent,  to  the  mate- 
rial system  of  Diderot  and  others,  who  maintain  that 
mind  is  only  a  more  refined  species  of  material  sub- 
stance. 

It  may  appear  strange  that  such  opposite  conclu- 
sions should  arise  out  of  the  same  system  ;  but  it  must 
appear  stranger  still,  that  they  are  both  legitimately 
deduced  from  it.  That  is  to  say,  that  Locke,  by  not 
sufficiently  guarding  some  of  his  principles,  has  afford- 
ed room   for    their  being  applied  or  perverted   in  both 


unhinging  of  all  belief,  and  the  introduction  of  tmi- 
versal  scepticism.  Nothing  certainly  could  be  farther 
from  the  intention  of  the  ainiable  and  ingenious  author. 
For,  in  the  preface  to  his  Dialogues,  he  says,  "  If  the 
principles  which  I  here  endeavour  to  propagate  are  ad- 
mitted for  true,  the  consequences  I  think  that  evidently 
flow  from  them  are,  that  atheism  and  scepticism  will 
be  utterly  destroyed;  many  intricate  points  made  plain; 
great  difficulties  solved  ;  speculation  referred  to  prac- 
tice ;  and  men  reduced  from  paradoxes  to  common 
sense." 

In  fact,  nothing  was  ever  so  completely  misunder- 
stood and  misrepresented  as  the  system  of  Berkeley, 
and  that  too  by    men   of    some  name    in    philosophy. 


these  ways.     He    himself   never  intended  to   teach  any     Berkeley  anticipated  these  conclusions,  and,  in  our  opi 
such  doctrines  as  those  which  succeeding  philosophers     nion,  gives  a  most  triumphant  refutation  of  them.     To 


and  sceptics  have  deduced  from  his  opinions. 

The  most  celebrated  of  these  systems  is  that  of  Berke- 
ley; and  we  have  no  hesitation  in  saying,  that  it  is  the 
tnost  difficult  to  refute  by  reasoning.  It  not  only  de- 
nies the  existence  of  the  material  world,  but  affirms  that 
the  existence  of  matter  is  impossible.  Talking  of  the 
qualities  of  matter,  Locke  had  said,  that  "  the  ideas  of 
firimary  (jualities  of  bodies  are  resemblances  of  them, 
and  their  patterns  do  really  exist  in  the  bodies  them- 
selves; but  the  ideas  produced  in  us  by  these  ifcond- 
ary  qualities  have  no  resemblance  of  them  at  all.  There 
is  nothing  like  our  ideas  existing  in  the  bodies  them- 
selves. They  are  in  bodies  we  denominate  from  them 
only   a   power  to   produce   those   sensations  in  us  ;  and 


do  him  full  justice,  we  use  his  own  words  :  "  I  am  of  a 
vulgar  cast,"  says  he,  "simple  enough  to  believe  my 
senses,  and  leave  things  as  I  find  them.  It  is  my  opi- 
nion, that  the  real  things  are  those  very  things  I  see, 
and  feel,  and  perceive  by  my  senses.  That  a  thing 
should  really  be  perceived  by  my  senses,  and  at  the 
same  time  not  really  exist,  is  to  me  a  plain  contradic- 
tion. When  I  deny  sensible  things  an  existence  out 
of  the  mind,  I  do  not  mean  my  mind  in  particular,  but 
alt  minds.  Now  it  is  plain  they  have  an  existence  ex- 
terior to  my  mind,  since  I  find  them,  by  experience,  to 
be  independent  of  it.  There  is,  therefore,  some  other 
mind  wherein  they  exist  during  the  intervals  between 
the  times  of  my   perceiving  them,  as  likewise  they  did 


what  is  sweet,  blue,  or  warm  in  idea,  is  but  the  certain  before  my   birth,    and  would    do  after  my   annihilation, 

bulk,  figure,  and   motion  of  the   insensible   parts  in  the  And  as  the  same  is  true  with  regard    to  all  other  finite 

bodies  themselves  which  we  call  so."  created   spirits,    it  necessarily  follows  that    there  is  an 

On  these  data   Berkeley  builds  his    system.     "They  omnipotent    eternal    mind,    which    knows   and  compre- 

who  assert,"  says  he,  "  that  figure,  motion,  and  the  rest  hends  all  things,  and  exhibits  them  to  our  view  in  such 

of  the   primary  or  original  qualities,   do  exist   without  a  manner,  and  according   to   such  rules,  as  he  himself 

the  mind  in  unthinking  substances,  do  at   the  same  time  hath  ordained,  and  are  by  us  termed  the  laws  of  nature." 

*  An  attempt  is  made  to  explain  Kant's  system  in  the  second  number  of  the  Edinburgh  Reriai:.  See  also  Sir  W.  Urummond's  ^ca- 
denucal  Qiiestions,  ai\J  Df;  Gerando,  Hist,  ile  ^St/stemes,  torn.  ii.  p.  208,  209. 

f  See  the  article  Kant,  where  a  general  view  of  his  philosophy  is  given  by  a  gentleman  who  has  read,  and  probably  understood  liis 
works.    Ell, 
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No  man  who  knows  any  thing  of  philosophy  can 
doubt  that  all  this  is  perfectly  possible,  and,  if  receiv- 
ed in  the  way  in  which  Berkeley  has  explained  it,  could 
have  no  unfavourable  influence  on  the  conduct,  the 
happiness,  and  the  hopes  of  men;  and  we  may  affirm, 
without  hesitation,  that  it  is  grossly  misrepresented, 
and  indeed  totally  misunderstood  by  Bcattic,  when  he 
says,  "  It  is  subversive  of  man's  most  important  inter- 
ests, as  a  moral,  intelligent,  and  percipient  being;  and 
not  only  so,  but  also,  if  it  were  universally  and  seri- 
ously adopted,  the  dissolution  of  society,  and  the  de- 
struction of  mankind,  would  necessarily  ensue  within 
the  compass  of  a  month."  So  thought  not  Plato,  who 
conceived  it  possible  that  life  mis-ht  be  a  continued 
steep,  and  all  our  thoughts  and  sensations  only  dreams. 
Beattie  seems  to  have  confounded  the  principles  of  Ber- 
keley with  those  of  Pyrrho,  who  also  denied  the  exist- 
ence of  the  material  world,  in  the  most  unqualified 
sense  ;  so  that  his  friends,  as  it  is  reported,  were  obliged 
to  accompany  him  wherever  he  went,  that  he  might 
not  be  run  over  by  carriages,  or  fall  down  precipices. 

We  even  think  that  Mr.  Stewart,  the  most  candid  of 
all  philosophers,  has  scarcely  given  a  fair  view  of  Ber- 
keley's system,  when  comparing  it  with  that  of  the  Ve- 
danti  school  among  the  Hindoos.  "  The  difficulties," 
says  Sir  William  Junes,  "attending  the  vulgar  notion 
of  material  substances,  induced  many  of  tlie  wisest 
among  the  ancients,  and  some  of  the  most  enlightened 
among  the  moderns,  as  well  as  the  Hindoo  philosophers, 
to  believe  that  the  whole  creation  was  rather  an  energy 
than  a  work,  by  which  the  infinite  mind,  who  is  pre- 
sent at  all  times,  and  in  all  places,  exhibits  to  his  crea- 
tures a  set  of  perceptions  like  a  wonderful  picture,  or 
piece  of  music,  always  varied,  but  always  uniform." 
And  again,  "  The  Vedantis,  unable  to  form  a  distinct 
idea  of  brute  matter  independent  of  mind,  or  to  con- 
ceive that  the  work  of  supreme  goodness  was  left  a  mo- 
ment to  itself,  imagine  that  the  Deity  is  ever  present 
to  his  work,  and  constantly  supports  a  series  of  per- 
ceptions, •which  in  one  sense  they  call  illusory,  though 
they  cannot  but  admit  the  reality  of  all  created  forms, 
as  far  as  the  happiness  of  creatures    can  be  affected  by 

them." 

Mr.  Stewart  says,  that  this  creed  of  the  Hindoos  has 
not  the  most  distant  affinity,  in  its  origin  or  tendency, 
to  the  system  of  idealism,  as  it  is  now  commonly  un- 
derstood in  this  part  of  the  world  ;  the  former  taking 
its  rise  from  a  high  theological  speculation  ;  the  latter 
being  deduced  as  a  sceptical  consequence  from  a  parti- 
cular hypothesis  concerning  the  origin  of  our  know- 
ledge, inculcated  by  the  schoolmen,  and  adopted  by 
Locke  and  his  followers.  AVhatever  difference  there 
may  be  as  to  the  origin  of  the  ideal  system  and  that  of 
the  Hindoos,  there  can  be  little  doubt  that  Berkeley's 
principles  led  him  to  nearly  the  same  conclusions.  The 
passage  already  quoted  seems  clearly  to  prove  this;  for 
he  says,  "  It  necessarily  follows,  that  there  is  an  om- 
nipotent eternal  mind,  which  knows  and  comprehends 
all  things,  and  exhibits  them  to  our  view  in  such  a  man- 
ner, and  according  to  such  rules,  as  he  himself  hath 
erdained,  and  are  by  us  termed  the  laws  of  nature." 

On  this  system  of  Berkeley  was  founded  the  con- 
temptible scepticism  of  Hume.  We  could  respect  an 
honest  sceptic  who  erred  in  his  researches  afier  truth. 
But  Hume  was  not  an  honest  sceptic:  he  had  as  little 
faith  in  his  scepticism  as  in  the  creed  of  his  country, 
and  was  actuated  solely  by  vanity,  in  the  attempt  which 


he  made  to  unhinge  the  belief  of  mankind.  It  has 
been  beautifully  observed  by  Mr.  Stewart,  that  his  aim 
was,  not  to  interrogate  nature  with  a  view  to  the  dis- 
covery of  truth,  but,  by  a  cross-examination  of  nature, 
to  involve  her  in  such  contradictions  as  might  set  aside 
the  whole  of  her  evidence  as  good  for  nothing."  (P/iil. 
lissaijs.)  Bci  kcley  having  said,  that  nuittcr  and  all  its 
qualities  have  no  existence  but  in  the  ideas  whicli  are 
in  our  own  minds,  Hume  proceeded  a  step  farther,  and 
endeavoured  to  shew  that  no'.hing  could  exist  but  the 
impressions  of  our  own  minds;  by  which  argument  he 
wished  to  sweep  away  the  world  of  spirits,  and  the  Fa- 
ther of  spirits.  This  is  a  |)itiful  sophism,  which  Ber- 
keley foresaw  and  obviated.  He  introduces  one  of  the 
interlocutors  in  his  dialogues  as  drawing  these  very 
consequences  from  his  principles  :  "  In  consequence  of 
your  own  principles,  it  should  follow,  that  you  arc  only 
a  system  of  floating  ideas,  without  any  substance  to 
support  them;  and  as  there  is  no  more  meaning  in  spi- 
ritual substance  than  in  material  substance,  the  one  is 
to  be  exploded  as  well  as  the  other."  To  this  the  other 
speaker,  who  supports  Berkeley's  principles,  answers: 
'•  How  oflen  must  I  repeal,  that  I  know  or  am  con- 
scious of  my  own  being,  and  that  I  myself  am  not  my 
ideas,  but  something  else  ;  a  thinking,  active  principle, 
that  perceives,  knows,  wills,  and  operates  about  ideas  ? 
I  know  that  I,  and  the  same  self,  psiceive  both  colours 
and  sounds  ;  and  that  a  colour  cannot  perceive  a  sound, 
nor  a  sound  a  colour;  that  1  am  therefore  one  inde- 
pendent principle,  distinct  from  colour  and  sound;  and, 
ior  the  same  reason,  from  all  other  sensible  things  and 
inert  ideas.  Farther,  I  know  what  I  mean  when  I  af- 
firm, that  there  is  a  spiritual  substance,  or  stipport  of 
ideas,  that  is,  that  a  spirit  knows  and  perceives  ideas. 
But  I  do  not  know  what  is  meant  when  it  is  said,  that 
an  unperceiving  substance  hath  inherent  in  it,  and  sup- 
ports either  ideas,  or  the  archetypes  of  ideas."  And 
afterwards  he  says,  "  My  own  mind  and  my  own  ideas 
I  have  an  immediate  knowledge  of;  and,  by  the  help  of 
these,  do  immediately  apprehend  the  possibility  of  the 
existence  of  other  spirits  and  ideas.  Farther,  from  my 
being,  and  from  the  dependency  1  feel  in  myself  and 
my  ideas,  I  do,  by  an  act  of  reason,  necessarily  infer 
the  existence  of  a  God,  and  of  all  created  things  in  the 
niii;U  o[  God." 

Dr.  Rcid  (vt-hom  we  have  heard  called  the  Newton 
of  pneumatology)  admits,  that  Berkeley's  system  was 
perfectly  incontrovertible,  according  to  the  received 
doctrines  respecting  the  origin  of  our  ideas.  He  eiti- 
ploys  a  distinction  which  Berkeley  himself  had  intro- 
duced, and  says,  that  although  we  cannot  have  an  idea 
of  matter,  as  an  idea  can  exist  only  in  the  mind,  yet 
we  may  have  a  notion  of  it ;  as  Berkeley  himself  ad- 
mits, tliat  thougli  he  cannot  have  an  idea  of  God,  yet 
he  can  have  a  notion  of  his  existence.  But  Reid  says 
this  only  to  combat  Berkeley's  pretended  demonstra- 
tion of  the  impossiljiuiy  of  the  existence  of  material 
substances:  he  does  not  attempt  to  prove  the  actual 
existence  of  matter,  but  assumes  it  as  an  axiom  which 
cannot  be  proved,  because  there  is  no  truth  plainer 
than  itself.  Now,  though  we  do  not  pretend  to  say 
that  Descartes  was  completely  successful  in  his  attempt 
to  demonstrate  the  existence  of  a  material  world,  yet 
we  certainly  do  think  nim  completely  successful  in  de- 
monstrating \.\\e  fossibility  of  its  existence.  He  admits 
the  possibility  of  Berkeley's  system,  though  no  one  had 
then  promulgated  it  to  the  world  ;  for  he  says  he  con- 
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ceived  it  possible,  that  Lis  waking  thouf!;hts  and  sensa- 
tions mi!;;hi  he  of  the  same  nature  wiili  those  which 
passed  throutjh  the  miiid  in  sleep,  which  he  kiiew  could 
not  proceed  Ironi  external  objects.  His  maxim  being 
to  doubt  of  every  thing  till  it  was  proved  by  demon- 
stration, his  first  ground  of  doubt  as  to  the  existence 
of  the  external  world  is  stated  in  these  words:  '■  Quod 
nulla  unguam  dum  vigilo  me  senlire  crediderim,  qux  non 
eliam  inter  dormiendum  fiossim  atu/uando  fiutare  me  sen- 
tire  :  cumgue  ilia  qute  sentire  mi/ii  videor  in  somnis,  nun 
credam  a  rebus  ex  ra  me  fiositis  mi/ii  advenirc^nonadver- 
tebam.  guare  id  fiotius  crederem  de  its  guts  sentire  mihi 
■videor  viaUando.  Meditatio  sexta."  Tins  is  cei tainly 
givini^  all  due  advantage  to  the  system  which  he  was  to 
oppose.  He  then  proceeds  to  state  the  arguments  which 
induced  lum  to  believe  that  matter  might  exist.  He 
says,  that  whatever  we  can  clearly  conceive  is  possi- 
ble ;  that  we  are  conscious  of  certain  faculties  of  the 
mind,  such  as  sensation,  imagination,  and  tlie  like  ; 
but  that  we  cannot  conceive  these  to  exist  except  in  an 
intelligent  substance.  In  the  same  manner,  we  are 
forced  to  recognize  certain  powers,  such  as  motion, 
change  of  shape,  and  the  like,  which  we  must  also 
consider  as  belonging  to  some  substance,  otherwise  they 
would  be  inconceivable.  But  it  is  evident  these  powers, 
of  which  he  have  such  a  clear  conception,  must  belong 
to  corporeal  or  extended  substance  ;  for  they  are  incon- 
ceivable as  applied  to  mind. 

Wc  are  not  sure  that  any  thing  more  satisfactory  has 
been  written  in  answer  to  Berkeley,  than  these  argu- 
ments of  Descartes,  which  were  written  so  long  before 
lie  was  liorn.  In  fact,  they  appear  to  us  to  give  exact- 
ly the  same  evidence  for  the  existence  of  matter,  as  we 
liave  for  our  own  existence  ;  and  this  is,  on  all  hands, 
admitted  not  to  need  a  proof.  Grant  the  existence  of 
mind,  then,  and  we  think  Descartes  has  approached  as 
near  as  possible  to  a  demonstration  of  the  existence  of 
matter.  We  think  it  proper  that  he  ^hould  speak  for 
himself  on  this  subj-ct  "  Preterea  invcnio  in  me  fa- 
cultates  sfiecialibus  guibusdam  mudia  cogitandi  fircsditas, 
jiuta  facultates  imaginandi  et  st-ntiendi,  sine  quibus  to- 
turn  me  fiossum  clare  et  distincte  intelligerc,  sed  non  vice 
versa  illas  sine  me.,  hoc  est,  sine  substantia  intelligente  cui 
instnt  :  inteltectionenienim  nonnullam  in  sua  formali  con- 
cefituincludunt,  unde  fiercifiio  illas  a  me,  ui  modos  a  re 
distingui.  jlgnosco  etiam  quasdam  alias  facuitatesy  ut 
locum  mutandi,  varjas  Jiguras  induendi,  et  similes,  qua 
guidem  non  magis  quam  firecedenles  absque  aliqua  sub- 
stantia cui  insint  fiossunt  intrlligi ;  nee  firoinde  ettam  abs- 
fiue  ilia  exiatere.  Sed  tuanifestum  est  has.  si  quiilem  ex- 
istant,  ineasedebere  substaniics  corfiorca  sive  extenne  non 
autrm  intellig.-nii  ;  quia  n^'mfie  aligua  i-xtensio  non  autem 
ulla  /tlane  iiitcllectio  in  earum  claro  et  distincto  conccfitu 
continetur." 

Or  His  argument  may  l)e  put  thus  :  If  we  can  form  an 
idea  of  extension,  motion,  foim,  &c.  which  undoubtedly 
we  can,  then  they  may  exist  ;  and  as  they  cannot  exist  in 
a  spiritual  substance,  they  must  be  attributes  of  some- 
thing else  ;  and  the  only  other  substance  of  which  we 
have  any  knowledge,  is  that  which  we  call  matter.  We 
think  this  roinpleiely  oversets  Berkeley's  argument  as 
to  the  itn/iossibility  of  material  existence. 

We  admit,  however,  that  it  does  not  amount  to  a  de- 
monstration that  matter  actually  G-xists,  except  on  Des- 
cartes' principle,  that  every  thing  which  can  conceive 
must,  somewhere  or  other,  have  an  archeiype.  They 
who  would  wish  to  retain  their  belief  in  the  existence  of 


the  material  world,  had  better  not  bring  it  to  the  hazard 
of  a  proof,  or  we  tear  Berkeley  will  be  too  much  for 
them.  Dr.  Rcid,  the  most  strenuous  impugner  of  Berke- 
ley's systeiTi,  was  once  a  decided  Berkcleian.  "  1  once 
believed  this  doctrine  of  ideas  so  firmly,"  says  he,  "  as  to 
adopt  tlie  whole  of  Berkeley's  system  in  consequence  of 
it;  till  finding  some  consequences  to  follow  from  it, 
which  gave  me  more  uneasiness  than  the  want  of  a  ma- 
teiial  world,  it  came  into  my  mind,  more  than  forty  years 
ago,  to  put  the  question,  what  evidence  have  I  for  the 
doctrine,  that  all  tht  objects  of  my  knowledge  are  ideas 
in  my  own  mind  ?"  The  truth  is,  if  the  existence  of 
matter  is  not  admitted  as  an  intuitive  perception,  it  will 
be  impossible  to  prove  it.  Certainly  nothing  is  more 
incomprehensible  than  the  mode  in  which  material  ob- 
jects communicate  sensations  to  our  minds.  We  rather 
tliink  Berkeley's  system  more  intelligible  than  the  or- 
thodox opinion  ;  and  we  would  gladly  embrace  it  if  we 
could.  But  It  presents  this  formidable  objection,  that, 
if  we  are  deceived  as  to  the  existence  of  matter,  we  may 
be  deceived  in  every  thing  else  ;  for  nothing  is  more 
certain. 

The  fate  of  Descartes'  celebrated  axiom  to  prove  his 
own  existence,  sliould  teach  us  to  beware  of  attempting 
to  explain  ultimate  principles.  Cogiio,  ergo  sum,  he 
considered  as  incontrovertible  ;  but  it  involves  a  fietilio 
firincifiii  in  the  very  first  step.  Cogito  is  equivalent  to, 
I  am  a  thinking  being,  and  ergo  sum,  to  there/ore  I  am  in 
bei?ig.  Here  it  is  evident  thjt  every  thing  is  assumed. 
The  premises  imply,  that  he  exists  as  a  thinking  being  ; 
and  then  he  employs  ihem  to  prove  that  he  exists  at  all. 
The  syllogism  to  which  his  proposition  may  be  reduced 
has  been  justly  corapired  to  that  ridiculed  by  Cicero: 
Silucet,  lucet :  lucet  autem  :  lucet  igitur. 

TiiUb  we  have  seen,  tliai  one  consequence  of  Locke's 
philosophy  has  been,  the  denial  of  the  existence  of  the 
material  world  by  Berkeley  and  his  followers.  This 
consequence  natuially  enough  arose  out  of  the  received 
doctrine  concerning  ideas,  and  particularly  from  Locke's 
assertion,  that  the  ideas  of  the  primary  qualities  of  mat- 
ter were  actual  resemblances;  whilst  he  admitted,  that 
the  ideas  of  the  secondary  qualilics  were  only  sensations 
in  our  own  minds.  Berkeley  easily  perceived,  that  there 
could  be  no  more  resemblance  between  extension  and 
the  idea  it  produced  in  the  mind,  than  between  the  sen- 
sation cjf  smell  and  the  object  which  excited  it;  and  on 
this  he  built  his  system.  D'.\lembert,  though  a  disciple 
of  Locke,  had  much  more  correct  views  on  this  subject: 
he  says,  that  the  sensation,  by  means  of  which  we  arrive 
at  the  knowledge  of  extension,  is.  in  its  nature,  as  in- 
comprehensible as  extension  itself  And,  in  the  preli- 
minary Discourse  to  the  F.neyclofiedie,  he  says,  that  as 
tlitre  is  no  relation  whatever  between  a  sensation  and  the 
object  which  excites  it,  or  to  whicli  we  refer  it,  we  can- 
not trace,  by  reasoning,  any  possible  passage  from  the 
one  to  the  other;  and  therefore  he  thinks,  that  it  is  by  a 
species  of  instinct  that  we  are  forced  across  the  gulf 
which  separates  mind  from  matter  ;  a  mode  of  reasoning 
very  nearly  coinciding  with  that  of  Dr.  Rjid. 

We  now  turn  to  the  consideration  of  some  other  in- 
ferences deduced  by  the  continental  pliilosophers  from 
Locke's  principles,  which  are  the  very  reverse  of  Ber- 
keley's ideal  scheme.  If  it  is  true  that  sensation  is  the 
inlet  of  all  our  knowledge,  it  seems  to  follow,  as  a  na- 
tural consequence,  that  there  can  be  no  ideas  in  the  mind 
but  such  is  have  their  orgin  in  material  and  sensible  ob- 
jects.    At  least  this  is  the  use  which  has  been  made  of 
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Locke's  docliiiie  by  llie  matciialisls  on  the  continent. 
We  sliall  see  hy  and  by,  tbat  other  continental  wiiters 
give  a  very  difi'crent  iiilerprctaiion  to  it. 

'I'lie  doctrine  of  the  materialists,  as  dcdnced  from 
Locke's  piinciples,  is  thus  slated  by  Diderot,  in  (he  6ih 
volume  of  his  works.  We  use  the  words  of  ,Mr.  Stewart 
with  very  little  alteration,  which  combine  the  liijht  of  a 
commentary  with  the  fidelity  of  a  tianslalion.  "  Every 
idea  must  necessaiily,  when  broiit^ht  to  its  state  of  ulti- 
mate decomposition,  rcsolvr  itself  into  a  .lensib/e  repre- 
sentation or  picture  ;  and  since  every  thinp:  in  our  un- 
derstanding; has  been  introduced  there  by  the  channel  of 
sensation,  whatever  proceeds  out  of  the  understanding 
is  cither  chimerical,  or  must  be  able,  in  returning  by  the 
same  road,  to  re-attach  itself  to  its  sensible  archetype. 
Hence  an  important  rule  in  philosophy,  that  every  ex- 
pression which  cannot  find  an  external  and  a  sensible  ob- 
ject to  which  it  can  attach  itself,  is  destitute  of  signifi- 
cation." 

These  are  certainly  most  poitcnious  consequences  of 
Locke's  doctrine,  and  such  as  neither  he  nor  any  of  his 
sober  admirers  ever  contemplated.  They  are  made  the 
foundation  of  the  most  avowed  aijd  unqualified  wa^fiia/- 
um  ;  and  are  employed  lo  persuade  us  that  we  ought  to 
reject  from  the  book  of  human  knowledge,  every  word 
which  does  not  present  a  notion  copied  like  a  picture  or 
image,  from  some  archetype  among  the  objects  of  ex- 
ternal perception. 

Such  are  the  natural  consequences  of  interpreting  too 
literally  the  maxim  of  the  schools,  commonly  supposed 
to  have  been  prescribed  by  Aristotle,  but  which  was 
framed  in  latter  times,  as  a  corollary  deducible  from  his 
doctrine.  The  maxim,  JVi/iil  est  in  inicllcctu,  t/uod  non 
fii.it  firius  iJi  sensu,  when  literally  understood,  must  neces- 
sarily, we  should  think,  lead  to  materialism  :  for  it  im- 
plies that  Mf  senses  are  the  beginning  and  the  end  of  all 
our  knowledge  ;  a  maxim  which  might  easily  be  em- 
ployed to  cut  up  by  the  roots  metaphysics,  ethics,  and 
religion.  It  is  unfortunate  that  these  sceptics,  who  have 
so  eagerly  perverted  the  doctrine,  did  not  attend  to  a 
most  judicious  criticism  made  by  Leibnitz,  on  the  funda- 
mental principle  of  Locke's  system.  It  is  in  these  words  : 
JVemJie.,  nihil  est  in  intellectu,  quod  non  fuerit  in  sensu, 
NISI  IPSE  ixTELi.ECTUs.  Had  Hume  attended  to  this, 
he  never  would  have  confounded  mind  with  its  impres- 
sions, nor  supposed  jt  possible  for  them  to  exist  but  in  a 
spiritual  and  intelligent  substance. 

The  error  of  Hume,  as  well  as  of  the  conlintcntal  ma- 
terialists, who  attempt  to  build  their  systems  on  Locke's 
principles,  consists  in  this,  that  they  view  the  mind 
merely  as  a  kind  of  intellectual  machine,  or  asthelical 
instrument,  which  receives  impressions  something  in  the 
same  way  as  a  camera  ohscura,  with  this  only  difference, 
that  the  figures,  once  introduced,  remain  as  it  were  in 
some  quiet  corner,  till,  on  the  introduction  of  some  of 
their  old  friends,  they  start  forth  to  renew  their  acquaint- 
ance. But  in  all  these  theories  the  attention  is  confined 
entirely  to  what  may  be  called  the  mechanism  of  per- 
ception, whilst  no  regard  whatever  is  paid  to  the  /ler- 
ceiving  principle.  It  would  be  just  as  rational  to  sup- 
pose that  a  clock  not  only  indicates  the  hours,  but  Jicr- 
ceiz'es  and  calculates  the  flux  of  time,  as  to  suppose  that 
any  sensation  whatever  could  arise  in  a  mere  material 
substance  ;  the  very  conception  of  which  implies  that  it 
is  insentient.  To  say  that  extension,  figure,  motion,  so- 
lidity, he.  can  ever  by  any  possible  combination  become 
susceptible  of  thought  and  volition,  is  as  inconceivable, 


and  as  utterly  repugnant  to  every  principle  of  sense  and 
reason,  as  it  would  be  to  suppose  that  a  thing  may  be 
itsc/fi\n(i  iis  contrary  at  tlic  same  lime  ;  or  that  a  figure 
may  be  at  one  and  the  same  time  a  square  and  a  circle  ; 
or  ihat  light  and  darkness  may  exist  in  the  same  place, 
and  at  the  same  initanl.  In  short,  the  sceptics  confound 
themselves  and  their  followers,  by  making  the  mind  it- 
self the  instrument  of  sensation,  instead  of  ascribing  this 
office  to  the  organs  of  sense,  with  which  the  body  is 
furnished.  So  distinct  is  tiie  mind  from  the  materials 
furnished  by  the  senses,  that  we  firmly  believe  its  most 
important  feelings  are  independent  of  the  senses  :  we 
mean  ihe  feelings  of  pleasure  and  pain,  which  are  coeval 
with  our  existence  as  sentient  bwngs,  and  may  be,  nay, 
we  doubt  not,  must  be  jjcrccived,  before  the  senses  arc 
called  into  exercise.  All  that  the  senses  do,  so  far  as 
the  mere  animal  is  concerned,  is  to  supply  those  plea- 
sures which  the  mind  desires,  or  to  remove  the  uneasi- 
ness which  it  feels  :  and  we  have  elsewhere  supposed, 
and  we  think  it  incontrovertible,  that  the  mind  may  con- 
tinue susceptible  of  pleasure  or  of  pain  in  the  absence 
of  all  the  external  senses.  Take  away  sight,  hearing, 
taste,  and  smell,  will  a  man  then  be  incapable  of  feeling 
pleasure  and  pain  ?  No.  Take  away  the  remaining 
sense  of  touch  ;  is  he  then  an  insentient  mass  ?  No  :  sup- 
ply his  wants,  and  he  will  stili  be  happy,  so  far  as  his 
mere  animal  existence  is  concerned. 

We  have  seen  some  very  sober  philosophers  leading 
themselves  astray  with  the  greatest  deliberation  on  this 
subject ;  puzzling  themselves  to  which  of  the  senses 
they  should  ascribe  pleasure  and  pain,  and  the  like  ;  evi- 
dently supposing  all  along,  that  the  senses  were  them- 
selves sentient,  and  not  mere  instruments  of  sensation. 
When  a  man  sees  with  a  telescope  a  star  invisible  to  the 
naked  eye,  or  hears  with  an  ear-trumpet  a  sound  other- 
wise inaudible,  he  would  not  surely  say  that  the  tele- 
scope sees,  or  that  the  trumpet  hears  :  and  it  would  be 
as  improper,  strictly  speaking,  to  say  that  the  eye  sees 
or  the  ear  hears:  but  it  is  accurate  as  well  as  philo- 
sophical language,  to  say  that  we  see  with  the  eye  and 
hear  with  the  ear.  Had  the  sceptical  writers  attended 
to  this,  they  never  would  have  confounded  the  mind  with 
its  ideas,  and  the  thinking  principle  with  the  instruments 
which  it  employs,  and  the  perceptions  of  which  it  is 
conscious. 

It  is  true,  indeed,  we  know  matter  only  by  its  quali- 
ties, and  mind  by  its  operations  :  still,  however,  we  have 
an  irresistible  conviction  that  there  is  something  more 
than  the  mere  qualities  of  matter  to  serve  as  a  substra- 
tum,in  which  they'must  inhere,  otherwise  matter  could 
not  exist  ;  for  the  qualities  of  matter  are  not  material, 
any  more  than  the  sensations  of  mind  are  sentient.  In 
both  there  must  be  an  invisible,  incomprehensible  sub- 
stratum ;  in  the  one  case,  as  the  recipient  of  qualities,  in 
the  other,  of  sensations.  And  we  have  always  been  of 
opinion  that,  were  the  question  to  lie  solely  between  the 
materialists  and  the  idealists,  every  philosophical,  as  well 
as  every  pious  mind  must,  without  hesitation,  give  its 
suflTiages  in  favour  of  the  latter,  and  cling  to  them,  as 
the  best  supporters  of  the  dignity  and  immortal  hopes  of 
man.  For  we  say  again,  that  Berkeley's  system  is  in- 
finitely more  intelligible  than  its  opposite,  we  mean  than 
that  which  would  banish  n)ind  from  the  universe  ;  for  in 
that  case  matter  would  be  inconceivable. 

We  must  therefore  be  content  to  embrace  the  whole 
system,  and  admit  the  existence  of  mind  and  matter  as 
ultimate  facts,  of  which  we  can  give  no  account,  (other- 
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■aise  they  would  not  be  ultimate,)  and  as  therefore  re- 
ferable alone  to  the  sovereign  will  of  him  who  com- 
manded all  things  to  be  as  they  are.  li  is  sufficient  tliat 
we  know  the  existence  of  our  own  minds  by  conscious- 
ness, and  the  existence  of  the  external  world  by  petcep. 
tion.  Of  these  two  points  we  are  absolutely  certain,  if 
there  is  any  certainty  in  human  knowledge  ;  if  there  is 
not,  it  is  equally  in  vain  to  argue  on  the  one  side  or  on 
the  other.  'I'his  seems  to  be  the  conclusion  to  which 
Hume  would  wish  to  reduce  us  ;  and  ii  is  the  conclusion 
of  one  who  ought  to  be  denounced  as  the  assassin  of  hu- 
TTian  happiness.  To  the  authors  of  all  such  attempts,  the 
words  of  Seneca  are  peculiaily  applicable.  ^•A'on/acile 
riixerim,  utrum  niagis  irascor  ilUs,  guinea  nihil  ncire  volti- 
erunt.  an  illis,  gut  ne  hoc  quidem  nobis  religueruni,  nihil 
scire." 

But  here  we  must  observe,  that  though  on  the  admis- 
ston  of  a  material  world,  and  of  the  infallibility  of  the 
scholastic  maxim,  A'ihilfuit  in  intelteclu  guod  nonfuic 
firius  in  senau,  the  consequtnces  which  Diderot,  and  the 
other  materialists,  deduced  from  these  pr.  mises  must 
naturally  follow,  yet  on  the  scheme  of  Berkeley  the 
maxim  of  the  schools  is  perfectly  harmless;  nay,  it  is 
the  very  foundation  of  his  doctrine  :  and  several  of  the 
continental  philosophers  have  adopted  Diderot's  pre- 
mises wiihout  coming  to  the  same  conclusion.  In  'he 
Transactions  of  the  Btilui  Academy  for  the  year  1757, 
there  is  a  piper  by  M.  Merian,  in  which  he  adopts,  in 
their  full  extent,  the  very  principles  wliich  Diderot 
makes  the  foundation  of  materialism,  and  argues  that 
such  consequences  by  no  means  follow  from  them.  "  If 
we  are  once  fully  persuaded,"  says  he,  "  that  sensation 
is  the  foundation  of  all  our  knowledge,  we  have  only  a 
single  step  to  advance,  to  be  convinced  that  all  our 
knowledge  consists  of  sensations.  It  is  even  impossible 
to  conceive  that  our  knowledge,  being  mere  sensation 
in  its  origin,  should  ever  become  any  thing  but  sensa- 
tion, by  any  after  process.  Such  a  transition  would  not 
be  a  change,  but  a  magical  transformation;  in  conse- 
quence of  which,  sensation  must  have  been  annihilated, 
and  a  new  set  of  ideas  must  have  sprung  out  of  nonen- 
tity."* Nothing  can  be  more  decisive  than  this  :  yet 
this  author  is  not  a  materialist.  He  seems  to  adopt  the 
opinion  of  Berkeley  ;  wiihout,  however,  mentioning  his 
name,  or  alluding  to  his  system.  For,  in  a  subsequent 
part  of  the  same  paper,  he  makes  the  following  obser- 
vations. "  The  materialists  believe  that  the  ground  is 
all  their  own,  when  we  admit  that  all  the  faculties  of  the 
soul  may  be  reduced  to  the  senses  ;  and  the  sfiiritualists 
think  their  cause  essentially  injured  by  this  concession. 
In  this  instance,  both  parties  are  under  the  influence  of 
prejudice  ;  for  what  is  that  matter  of  which  the  one  is 
so  fond,  and  the  other  so  mu'h  afraid  ?  Is  it  any  thing 
else  than  an  assemblage  of  sensations  ?  The  fundamental 


evvov  oi  materiaiiom  lies  in  confounding  the  sentient  sub- 
stance wiih  some  of  its  particular  sensations  ;  and  the 
state  of  the  soul  wiih  the  soul  itself.  It  would  be  ab- 
surd to  say  that  the  soul  is  white,  or  black,  or  cold,  or 
hot :  and  it  is  not  less  absurd  to  say,  that  it  is  extended  or 
solid.  These  are  all  sensations  which  ihe  soul  feels, 
but  they  are  not  the  soul  itself:  and  every  one  of  these 
sensations  I  may  cease  to  feel,  yet  my  soul  will  not,  on 
that  account,  cease  to  exist. t 

The  great  error  of  the  French  philosophers  arose  from 
their  excessive  love  of  generalization.  Locke  had  sim- 
plified the  philosophy  of  the  human  mind,  by  reducing 
all  mental  phenomena  to  sensation  and  reflection.  Sen- 
sation is  the  grand  inlet  of  knowledge  ;  and  out  of  the 
materials  which  have  thus  been  introduced  into  the  mind, 
various  compounds  are  formed,  the  constituent  pans  of 
which  have  all  entered  by  the  senses.  The  doctiine 
very  evidently  points  out  a  farther  simplification;  for 
since  Locke's  ideas  of  reflection  are  only  modifications 
of  the  ideas  received  by  sensation,  it  naturally  enough 
follows  that  every  idea  of  the  human  mind  may  ultininti-ly 
be  referred  to  sensation.  On  these  priiuiples  Helvetius 
constructed  his  system,  and  referred  all  the  phenomena 
of  mind  immediately  to  sensation,  which  he  calls  sensi' 
bitite  physigue. 

He  begins,  very  unphilosophicallv,  we  must  be  per- 
mitted to  think,  to  prove  that  memory  is  only  sensation 
continued,  but  weakened.  VVe  liave  elsewhere  called 
meniory  a  kind  of  continuous  /lerce/ition,  by  which  we 
merely  mean  the  retention  of  the  original  idea  ;  but  we 
assign  to  memory  much  more  important  purposes  than 
this:  it  supplies  the  place  of  instinct ;  and  when  various 
objects  are  presented  to  the  mind,  if  they  have  ever 
passed  in  review  before  it  at  any  other  time,  the  me- 
mory, by  recollecting  the  qualities  of  each,  enables  the 
mind  to  form  an  immediate  decision  respecting  them. 
But  in  all  this  there  is  no  sensation  :  on  the  contrary, 
memory  and  sensation  cannot  exist  together,  on  any 
principle  of  philosophical  propriety  :  the  memory,  we 
believe,  merely  exhibits  the  sighs  of  past  sensations  ; 
and  when  these  happen  to  excite  an  uncommonly  lively- 
interest,  so  that  the  original  feelings  are  reproduced,  we 
could  not,  in  strictness  of  speech,  call  that  memory  ;  it  is 
intense  feeling  ;  it  is,  in  the  strictest  sense  of  the  word, 
sensation. 

To  complete  his  plan,  he  has  only  to  prove  next,  that 
judgment  is  a  modification  of  sensation.  And  he  makes 
this  supposition  :  A  question  is  agitated,  the  object  of 
which  is  to  decide,  whether  Justice  or  Generosity 
be  the  most  useful  qualities  in  the  ruler  of  a  slate  ? 
And  he  attempts  to  prove,  that  this  moral  question 
is  decided  on  the  principle  of  sensation.  For  how, 
says  he,  would  the  orator,  or  the  poet,  represent 
this  subject?     Tne  orator,  he    remaiks,    will    present 


•  Si  nous  sommes  une  fois  bien  persu.ides  que  les  sensations  sont  le  commencement  des  nos  connolssancesj  il  ne  nous  reste  qu'un  pns 
a  f;<ire  nous  persuader  que  touies  nos  connoissanccs  sont  des  sensations.  II  est  meme  assez  difficile  a  concevoir  qu'avant  d'abord  €  e 
des  sensations,  ellesayent  pu  devinir  autre  chose;  ce  ne  seroit  pas  la  un  changement ;  ce  seroit  une  transformation  magique  :  il  faudroic 
que  la  sensation  eut  peri,  et  que  I'idce  qui  lui  succede  eui  Hi  tirec  du  neant ;  et  il  seroit  faus  que  toutts  nos  connoissances  prenneijt 
leur  origin  des  sens. 

j  Les  matcrialis'cscroyent  avoir  tout  gagnequand  on  leur  accorde  que  toutes  lesfacultesile  I'amese  reduisent  aux  sens;  et  lesspiri- 


confondre  I'Etre  sentant  avec  quelqwes  unes  de  ses  sensations  particulieres,  uii  et.tt  de  I'a  ne  avec  Tame  elle  meme.  Si  je  suis  une  sen 


salion,  laquelle  voulez-vous  que  je  sois  '  Si  je  suis  un  assemblage  de  sensations,  qu-.-l  assemblage  ?  II  y  a  autant  de  raison  de  dire  que 
je  suisle  hlanc  ou  le  noir,  le  ch.aud  ou  le  froid,  le  dur  ou  le  mou,  on  tout  cela  ensemble,  que  d"  dire  que  je  suis  I'etendu  ou  le  solide  ; 
tout  cela  c'est  des  sensations  que  j'eprojvc  ;  c'est  ne  doac  pas  moi-meme  ;  je  ne  puis  cesser  d'etre  moi ;  et  il  n'y  a  aucune  de  cesxhoses 
^ucjc  ne  puisse  cess,  rd'etre. 
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to  the  imagination  three  pictures  :  in  the  one  he  will 
exhibit  a  just  king  condemninij;  a  ciiniinal,  and  causing 
him  to  be  executed  :  in  another,  he  will  represent  a  ge- 
neious  prince,  opening  ihe  doors  of  the  prison,  and  spik- 
ing otT  the  icUers  I'roni  tne  criminal:  and,  in  the  third 
picture,  he  would  shew  die  same  criminal,  immediately 
on  his  escape  iVoni  the  prison,  arming  liimsclt  with  a 
flagger,and  murdering  filly  citizens.  These  represen- 
tations would  lubunily  cjiable  any  man  to  decide  that 
justice  was  the  most  valuable  qualiiy  in  a  ruler;  and 
that  it  was  real  mercy  to  sacrifice  one  for  the  safety  of 
many.  Helvelius  having  thus  analysed,  as  he  thinks,  the 
sentiment  which  ought  to  arise  in  the  mind,  by  exhibit- 
ing the  visible  signs  employed  to  represent  it,  he  tells 
us,  in  conclusion,  that  all  this  is  mere  sensation. 

There  is,  certainly,  here,  a  gross  abuse  of  language, 
and  a  great  want  ot  philosophical  precision.  For  our 
part,  were  we  even  to  see  the  assassin  plunge  the  knife 
into  the  breast  of  his  friend,  we  should  scarcely  think 
that  the  sentiment  of  horror  which  would  arise  in  the 
mind  could  be  ascribed  losensibilile/ihysigue.  We  would 
ascribe  it  to  a  moral  sensibility  ;  and  are  inclined  to 
think  that  the  physical  sensibility  of  Helvetius  is  a  phrase 
scarcely  admissible  m  philosophy- 

But  both  he,  and  many  others  of  the  French  philo- 
sophers, have  been  misled  by  the  material  origin  of  the 
words,  in  which  even  the  most  refined,  moral,  and  spi- 
ritujl  ideas  of  the  mind  are  expressed.  We  have  en- 
deavoured to  shew  (see  Logic)  that  every  word  of 
•which  language  is  composed,  is  originally  a  picture, 
drawn  from  material  olijects ;  and  that  as  mind  can 
only  be  known  by  certain  sensible  eft'ects,  its  opeiations 
never  can  be  explained  but  by  sensible  images.  There 
is  an  obvious  analogy  between  the  progress  and  culture 
of  the  mind,  and  many  of  the  objects  of  external  nature  ; 
between  the  growth  of  our  bodies,  for  instance,  and  the 
enlargement  of  our  faculties;  or  between  the  progress 
of  our  minds,  and  that  of  vegetable  nature;  and  there- 
fore the  one  can  be  employed  to  illustrate  the  other 
without  the  smallest  confusion,  or  the  least  danger  of 
confounding  their  identity.  We  talk  of  cultivating  the 
mind,  or  of  cultivating  a  field,  without  the  smallest  dan- 
ger of  mistake  ;  and  we  are  as  little  apt  to  suppose  the 
•mind  material  from  this  mode  of  speaking,  as  we  would 
be  to  mistake  the  respective  culture  of  each  ;  or  to  ima- 
gine that  the  manure  employed  to  fertilize  the  fields 
could  be  applied  to  the  improvement  of  the  human 
mind. 

We  can  admit,  then,  without  the  smallest  fear  for  the 
consequences,  that  even  the  words  which  express  spiri- 
tual ideas  have  a  material  origin  :  they  are  merely  the 
description  of  certain  visible  effects,  by  which  the  soul 
manifests  its  operations;  and,  when  we  talk  of  a  storm, 
or  a  conflict  in  the  soul,  we  are  merely  borrowing  what 
■we  conceive  to  be  an  analogous  representation  to  make 
known  the  troubled  state  of  our  feelings. 

We  may  here  observe,  that  though  Helvetius  adopts 
the  same  doctrine  with  Diderot,  as  to  the  origin  of  our 
knowledge  ;  yet  he  is  not  a  professed  materialist.  He 
says  his  doctrine  is  equally  reconcileable  with  both 
plans;  and  he  very  absurdly  alleges,  that  the  existence 
of  the  soul  as  a  thinking  substance  distinct  from  matter, 
is  a  doctrine  which  could  only  be  established  by  the  au- 
thority of  the  church.  This  is  a  very  suspicious  way  of 
talking;  it  was  very  generally  adopted  by  Hume  and  all 
the  sceptics  who  had  not  sufficient  ^.ourage  to  avow  their 
disbelief  of  Christianity,  but  who  brought  it  forward  on 


all  occasions,  as  patronizing  dubious  opinions,  and  as 
establishing  certain  doctrines  which  they  affect  to  spare 
because  they  are  sheltered  by  its  authority.  Thus  Hume, 
in  the  conclusion  of  his  Essay  on  Miracles,  after  having 
attempted  to  demonstrate  th.U  a  mir.icle  was  imposMible, 
and  therefore  coukl  not  be  believed  on  any  principle  of 
reason,  affects  to  say  that  it  was  made  <juiie  easy  by 
Revelation,  and  that  there  could  be  no  dilTiculiy  in  be- 
lieving, when  we  were  thus  positively  commanded  to  do 
so.  Helvetius  was  not  distinguished  for  orthodoxy  ;  but 
what  he  says  respecting  the  soul  seems  rather  to  be  irs 
opi)osition  to  Descaries's  pretended  demonstration  of  its 
existence,  than  to  have  arisen  from  any  sceptical  doubt 
on  the  subject.  Though  he  perceived  that  the  subject 
was,  in  its  nature,  not  susceptible  of  demonstration,  yet 
he  foolishly  imagined  that  it  was  necessary  to  have  some 
authority  for  believing  it,  not  perceiving  that  ultimate 
facts,  which  admit  of  no  proof,  can  be  strengthened  by  no 
authority,  but  must  rest  on  the  evidence  of  our  conscious- 
ness or  of  our  senses,  iccording  as  they  belong  to  mind 
or  to  matter.     D:  I'Es/irit,  C/ia/i.  Prem. 

But  it  was  not  meiely  among  the  continental  philo- 
sopiiers  that  Locke's  doctrines  were  perverted  from  their 
original  purpose,  and  made  subservient  to  a  scheme  of 
materialism.  The  opposite  system,  indeed,  obtained 
much  more  eclat  in  this  country,  and  the  abettors  of  ma- 
terialism have  scarcely  acquired  a  name.  Hartley,  by 
his  physiological  theory  of  vibrations,  seeme;l  to  give 
some  counienance  to  it,  though  he  himself  protests,  and 
we  believe  with  perfect  sincerity,  against  any  iiueniion  of 
deducing  such  a  conclusion  from  his  hypotiiesis.  This 
we  can  easily  believe,  when  we  find  Malebranche,  whose 
general  doctrine  certainly  approached  much  nearer  to 
the  sentiments  of  the  spiritualists  than  to  those  of  the 
materialists,  holding  exactly  the  same  opinions  with 
H  irtlcy  as  to  the  immediate  cause  of  sensation.  La  se- 
conde  c/iose.  says  he,  gui  se  trouve  dans  c/iacune  des  sen- 
sations, est  rebranUment.  di's  Jibres  de  nos  ncrfs^que  se 
communicjue  jusiju'aa  ccrveau.  There  could  not  possibly 
be  a  clearer  anticipation  of  the  Hartleian  hypothesis;, 
and  it  must  also  be  evident  that  this  liypothesis  is  en- 
tirely unsupported  by  proof.  Hartley  says  that  it  is  a 
sufficient  proof  of  the  truth  of  hypothesis,  that  it  ac- 
counts for  all  the  phenomena  of  sensation  and  perception  ; 
for,  when  the  key  answers  to  the  cipher,  he  says,  we 
may  be  sure  that  we  have  found  the  true  one.  There  is 
a  fallacy  in  this  illustr.uion.  When  we  meet  with  an 
unintelligible  cipher,  and  at  last  discover  the  me.ms  of 
explaining  it,  we  may  be  sure  that  we  have  found  the 
right  principle;  it  can  have  no  meaning  or  signification 
on  any  other.  In  the  same  m.mner,  wlien  we  find  a 
piece  of  mechanism  designed  for  motion,  a  watch,  for 
instance,  standing  still,  or  moving  irregularly  from  the 
want  of  some  particular  wheels,  and  when  we  discover 
at  last  the  wheels  which  exactly  answer  the  purpose,  we 
are  sure  they  are  the  right  ones. 

But  these  illustrations  are  totally  inapplicable,  either 
to  the  phenomena  of  mind  or  to  the  laws  of  nature  ;  for 
here  the  machine  is  not  standing  still,  it  is  in  constant 
and  regular  motion:  and  the  question  is,  not  to  discover 
the  wheel  which  is  wanting,  but  the  one  which  priticipally 
regulates  the  movements.  Here  any  wheel  in  the  series 
may  be  taken,  according  to  the  views  and  knowledge  of 
individuals;  and  it  will  account  for  the  motions  of  all 
which  depend  upon  it.  But  if  we  inquire  what  put  our 
first  material  wheel  in  motion,  we  shall  find  that  it  either 
depends  on  another,  or  that  it  derives  its  motion  from  a 
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sprirg,  or  a  weight,  or  from  water,  or  wind,  or  steam,  Sec. 
Any  of  these  will  answer  the  purpose.  In  the  sjme 
manner,  the  physical  phenomena  of  the  universe  are 
equally  explicable  on  the  principle  of  Maltbranche, 
ivho  held  that  every  effect  was  produced  by  the  imme- 
diate interposition  of  Deity  ;  or  of  Leibnitz,  who  main- 
tained that  lliere  was  a  pre-established  harmony  between 
cause  and  efftct,  in  conscciuence  of  which  they  acted 
together,  without  influencing  each  other;  or  of  Spinoza, 
and  the  Mattrialists,  who  hold  thiit  n)atter  is  eternal,  and 
possesses  in  itself  the  principles  of  motion  ;  or  ol  Berke- 
ley, who  contends  that  there  is  no  mailer,  but  all  that  we 
perceive  is  a  vision  of  the  mind.  Each  of  these  philo- 
sophers had  a  key  whicli  he  thought  was  the  right  one. 
Hartley's  cipher  has  neither  use  nor  meanin;^  vvithout 
the  key.  Tlie  phenomena  of  mind,  and  of  the  visible 
universe,  are  equally  inttrcsling,  although  the  real  key 
should  never  be  discovered. 

Hartley's  system  has  been  adopted  by  Priestley  and 
Darwin,  who  have  founded  on  it  a  system  ot  materialism. 
Their  views,  in  establisliiiig  this  conclusion,  were,  no 
doubt,  \ery  different.  Darwin  was  regardless  of  conse- 
quences, in  following  out  a  philosophical  theory. and  was 
not  withheld  by  any  religious  scruples  tiom  dismissing 
mind  from  the  univeisf;  whilst  Priestley  was  led  to 
imagine  that  it  would  materially  strengthen  his  peculiar 
■views  of  Christianity  to  suppose  the  soul  material,  and 
naturally  perishable  along  with  the  body.  In  the  Uni- 
tarian siieme  which  Priestley  so  warmly  espoused,  the 
death  of  Clirist  seems  to  present  an  insurmountable  ob- 
stacle ;  and  orthodox  Christians  ask  why  it  should  have 
taken  place,  attended  by  so  many  circumstances  of  pain 
and  ignominy,  if  no  object  of  great  importance  was  to 
be  accomplished  by  it.'  Priestley's  answer  is,  that  this 
event  took  place,  that  by  our  Saviour's  resurrection 
the  hopes  of  our  naturally  perishable  souls  might  be  re- 
vived, and  we  might  thus  be  authorized  to  aspire  after 
inimortalily.  To  j,'ive  currency  to  this  conceit,  this  pre- 
cipitate and  dogmatic  reasoner  chose  to  give  up  all  the 
jiatural  arguments  for  the  soul's  immortality,  and  to  re- 
present it  as  a  material  substance,  and  by  necessary  con- 
sequence, as  he  imagined,  jierishable  in  its  nature.  By 
this  conduct  he  threw  away  many  solid  advantages, 
without  gaining  the  shadow  of  a  benefit  in  return  ;  and 
his  conclusion  does  not  seem  necessarily  to  follow  from 
his  own  premises.  For,  even  allowing  the  soul  to  be 
material,  why  should  it,  on  that  account,  be  mortal  ?  If 
the  Almighty  could  endow  m.tltr  with  the  power  of 
feeling,  thinking,  &.C.  which  Mr.  Locke  seems  to  think 
<locs  not  imply  an  absolute  absurdity,*  and  which  Dr. 
Priestley  reasons  upon  as  a  thing  ascertained,  we  do  not 
see  why  we  should  conclude  such  a  substance  to  be  na- 
turally mortal  and  perishing.  In  fact,  we  believe  mat- 
ter to  be  as  imperishable  in  its  nature  as  mind  itself 
We  see  no  process  which  can  give  us  any  idea  of  tne 
annihilation  of  matter.  We  see  alteration,  decomposi- 
tion, division,  dissolution,  and  all  this    without   the  loss 


of  a  single  integrant  particle  of  the  original  mass.  Wc 
do  not,  however,  mean  to  say,  that  either  mind  or  mat- 
ter are  naturally  and  independently  immortal ;  but  this 
we  say,  that  nothing  but  the  same  power  which  called 
them  into  existence  can  reduce  them  to  annihilation. 
Yet  we  hold  it  absurd  to  talk  of  any  created  substance 
as  naturally  and  essentially  immortal ;  foi',  if  we  might 
presume  to  assign  any  bounds  to  the  power  of  the  Al- 
mighty, we  would  say  it  was  limited  by  this,  that  he 
could  not  make  any  created  substance  independent  of 
himself. 

We  have  per  haps  said  more  than  enough  of  Priestley, 
who  is  uiuvorlhy  of  notice  as  a  metaphysician;  and 
whose  character  as  a  philosopher  must  rest  on  his 
pliysical  researches.  He  had  an  acute  mind;  but  he 
fell  into  the  error  which  has  misled  many  incipient  me- 
taphysicians ;  for  he  thought  tf.at  he  needed  only  to 
draw  horn  his  own  resources ;  and  that,  the  province 
of  mind  being  always  accessible,  he  might  find  in  his 
own  stores  those  materials  of  knowledge  which  others 
seek  by  painitil  study  in  the  works  of  the  learned.  Such 
a  temper  has  its  advantages;  but  they  are  nearly  coun- 
terbalanced by  opposite  inconveniences.  For  whilst,  on 
the  one  hand,  the  fearlessness  of  discussion  which  dis- 
tinguished Priestley  may  occasionally  strike  out  new 
lights,  and  lead  mto  a  path  of  investigation  hitherto  un- 
attempted  ;  there  is,  on  the  other  hand,  a  danger  that  the 
mind  which  is  unacquainted  with  what  others  have  al- 
ready done,  may  be  wasting  its  strength  in  pursuing 
phantoms  which  have  already  been  hunted  down,  or  in 
toiling  to  erect  a  fabric  which  has  already  been  con- 
structed. Every  metaphysician  should  be  acquainted 
with  the  labours  of  his  predecessors  :  and  with  their 
knowledge,  combined  with  his  own  independence  of 
thinking,  he  may  hope  to  extend  the  boundaries  of  sci- 
ence, and  to  earn  well-deserved  laurels,  in  the  ample 
field  presented  to  him  by  \.\\e.  Jirst  fihilosofihy. 

Of  all  the  French  philosophers,  Condillac  has  obtain- 
ed the  highest  applause  as  a  commentator  on  Locke  ; 
and  indeed  it  stems  to  be  chiefly  through  him  that 
Locke's  writings  are  known  in  France;  at  least  all  the 
philosophers  of  that  country  have,  without  exception, 
adopted  his  interpretation  of  Locke'  doctrine  ;  though 
they  are  very  far  from  being  agreed  as  to  the  conse- 
quences which  may  be  deduced  from  it.  "  Give  me 
matter  and  motion,"  said  Descartes,  "  and  I  will  make  a 
world." — >'  Give  me  sensation,"  Condillac  seems  to  say, 
"  and  I  will  make  a  man,"  In  his  Essay  on  the  origin 
of  Human  Knowledge,  there  is  often  much  ingenuity, 
but  there  is  fully  as  much  of  coiifident  assertion.  He 
lays  great  stress  on  attention,  and  makes  it  a  principal 
instrument  of  transforming  his  ideas  of  sensation  into 
those  which  we  are  accusiomed  to  call  ideas  of  leflec- 
tion.  He  seems  to  have  given  the  cue  to  Mr.  Stewatt,  and 
some  other  succeeding  philosophers,  to  consider  atten- 
tion as  an  original  power  of  the  mind  ;  though  we  think 
it  IS  neither  more  nor  less  than  a  natural  or  artificial  in- 


*  "  We  liave  the  ideas  of  matler  and  thiiihwg,  but  possibly  sliall  nevei'  be  able  to  know,  whether  any  mere  material  being  thinks  or 
DO;  it  being  inipossilde  for  us,  bv  the  contemjil.ition  of  our  own  ideas,  without  revelation,  to  discover  whether  omnipotency  has  not 
given  to  some  systems  of  malter  fitly  disposed,  a  power  to  perceive  and  think,  or  else  joined,  and  fixed  to  matter  so  disposed,  a  think- 
ing imniatei'ial  snbsf.ince,  il  being,  in  respect  to  our  notions,  not  much  more  remote  from  our  comprehension  to  conceive,  that  God 
■can,  if  he  pleases,  superadd  to  matter  a  factrlty  of  thinking,  th;m  that  he  should  siiper.idd  to  it  another  substance,  with  a  faculty  of 
-thinking."  Book  IV.  Ch.  3.  §  6.  6.  Wc-  rliiiik  some  of  rln-  ideas  advanced  in  this  passage  irnworlliy  of  Locke.  Accordingto  this  way 
of  reasoning,  we  ran  never  say  that  we  can  he  sure  of  any  tliincr,  because  we  do  not  knowtlie  extent  of  Almighty  power.  We  are  surely 
warranted  to  sa\,  that  noth'r;g  can  exist  which  implies  a  contradiction,  that  a  thing  cannot  he  itself,  and  another  thing  at  the  same  time; 
and  we  can  just  as  ea^fily  conceive,  that  a  thing  should  be  black  and  white,  or  hot  and  cold,  or  fluid  and  solid,  at  the  same  instant,  as 
<U:at  mind  should  be  matter,  or  that  matler  should  think. 
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terest  Ictil  to  ihc  alTections.  Condillac  has  also  made 
great  use  of  the  piinciplcof  assucialion,  as  the  nitans  of 
effcclinij  a  transmutation  of  sensations  into  ideas  the 
most  recondite  and  profound.  Tliis  was  also  the  grand 
arcanum  of  Hartley's  system,  which  was  published  after 
Conddlac's  Essai  sur  I'Origine  dcs  Connuiasanas  Hu- 
mames  ;  yet  we  do  not  mean  to  say  that  it  was  borrowed 
from  It.  It  seems  to  form  an  unavoidable  article  in  every 
system  wliich  assumes  sensation  alone  as  the  orii^iii  of 
human  knowledge,  and  therefore  may  be  claimed  as 
common  properly  by  all  wno  hold  this  creed. 

This  coincidence  between  the  opitiions  of  Condillac 
and  Hartley  has  been  observed  by  Mr.  Stewart;  but 
there  is  a  still  more  striking  resemblance  between  their 
physiolo.jiical  theories,  which  he  has  not  noticed.  "  I 
suppose  here,  and  in  other  places,"  says  Condillac, 
"  that  the  physical  cause  of  the  percep'ions  of  the  mind, 
is  the  concussion  of  the  fibres  of  the  brain  ;  not  that  I 
look  upon  this  hypothesis  as  demonstrated;  but  that  it 
seems  the  best  adapted  for  explaining  my  thought.  If 
this  is  not  the  way  tliey  are  produced,  it  must  be  in  some 
other,  not  very  difl'erent  manner.  For  the  brain  can 
he  acted  ufion  only  by  motion.  Therefore,  whether 
■we  suppose  the  perceptions  are  occasioned  l)y  the  con- 
cussion of  the  fibres,  or  by  the  circul\tion  of  the  animal 
spirits,  or  by  some  other  cause,  it  is  all  the  same  to  the 
purpose  of  this  disconiSL."     Nugcnt's  Translation. 

But  the  tiuth  is,  that  the  more  we  extend  our  know- 
ledge of  the  history  of  philosophy,  we  will  be  the  more 
struck  with  the  similarity  of  opinions,  and  the  apparent 
want  of  originality  among  the  different  authors.  In  most 
cases,  these  coincidences  are  the  effect  of  ignorance  as 
much  as  of  imitation  :  for,  not  knowing  what  has  been 
done  before  them,  many  writers  continue  to  tread  in  the 
track  of  their  predecessors,  and  think,  all  the  while,  that 
they  are  enlightening  the  world  with  original  discove- 
ries. 

INIr.  Stewart  leans  towards  the  opinion  of  Cudworlh, 
and  others,  who  maintain  that  certain  ideas,  which  ne- 
ver could  enter  the  mind  by  sensation,  are  generated  by 
a  process  of  reasoning,  or  spring  out  of  the  natural  re- 
sources of  the  understanding.  Cudworlh  compares  the 
visible  universe  to  a  well  written  book,  which  conveys 
both  pleasure  and  infoiination  to  a  cultivated  mind,  but 
is  totally  unintelligible  to  an  ignorant  person  or  a  brute. 
"  To  the  eyes  of  bolh  the  same  characters  will  appear  ; 
but  the  learned  man,  in  those  characters,  will  see,  hea- 
ven, earth,  sun,  and  stars  ;  read  profound  theorems  of 
philosophy  or  geometry  ;  learn  a  great  deal  of  new 
knowledge  from  thein;  and  admire  the  wisdom  of  ihe 
composer  ;  while  to  the  oilier,  nothing  appears  but  black 
strokes,  drawn  on  white  paper.  The  reason  of  which  is, 
that  the  mind  of  the  one  is  furnished  with  certain  pre- 
vious inward  anticipations,  ideas,  and  instruction,  that 
the  other  wants." — "  In  the  room  of  this  book  of  human 
composition,  let  us  now  substitute  the  hook  of  nature, 
written  all  over  with  the  characters  and  impressions  of 
divine  wisdom  and  goodness,  but  legible  only  to  the  in- 
tellectual eye.  To  the  sense  both  of  man  and  brute, 
there  ajipears  nothing  else  in  it,  but,  as  in  the  other,  so 
many  inky  scrawls  ;  that  is,  nothing  but  colours  and 
figures.  But  the  mind  which  hatha  participation  of  the 
divine  wisdom  that  made  it,  upon  occasion  of  these  sen- 
sible delineations,  exerting  its  own  inward  activity,  will 
hav«  not  only  a  wonderful  scene,  and  large  prospects  of 
ether  thoughts  laid  open  before  it,  and  variety  of  know- 
Iwlge,  logical,  mathematical,  and  moral,  displayed ;  but 


also  clearly  read  the  divine  wisdom  and  goodness  in 
every  page  of  this  great  volume,  as  it  were,  written  ii» 
large  and  legible  characteis."  This  passage  contains 
nearly  a  summary  of  Mi .  Stewart's  doctiine,  which  he 
thus  brielly  explains  in  his  Philosophical  Essays.  "  All 
our  simple  notions,  or,  in  other  words,  all  the  primary 
elemcnis  of  our  knowledge,  are  either  |)resented  to  the 
mind  immediately  by  the  powers  of  consciousness  and  of 
perception,  or  they  are  gradually  unfolded  m  the  exer- 
cise of  the  various  faculties  which  cliaraclcrize  the  hu- 
man understanding.  According  to  this  view  of  the  sub- 
ject, the  sum  total  of  our  knowledge  may  undoubtedly  be 
said  to  originate  in  sensation,  inasmuch  as  it  is  by  im- 
piessions  Irom  wiihoul,  that  consciousness  is  first  awak- 
ened, and  the  different  facuhiis  of  the  understanding 
put  in  action."  At  the  same  time,  he  admits  ihat  this 
enunciation  is  liable  to  the  grossest  misconstruction,  as 
is  exemplified  in  the  crude  notions  of  Locke's  French 
commentators. 

That  many  important  truths,  which  cannot  be  traced 
to  sensation,  in  the  sense  in  which  Locke  understood 
the  word,  gain  admission  into  the  human  mind,  is  per- 
fectly apparent,  when  we  consider  that  mathematical 
truths  are  eternal,  and  necessary,  and  are  forced  on  the 
mind  by  an  intuitive  conviction,  and  not  in  consequence 
of  the  experience  which  we  have  had  of  their  certainty. 
This  was  early  perceived  by  Leibnitz,  who  savs,  that  if 
Locke  had  been  careful  to  distinguish  between  necessary 
or  demonstralive  truths,  and  those  with  which  we  be- 
come acquainted  by  experience  and  induction,  he  would 
have  perceived  that  the  former  could  only  be  proved  by 
a  power  of  intuition  inherent  in  the  human  mind  ;  and 
not  by  a  i-eference  to  any  knowledge  already  acquired  by 
the  senses.  This  is  a  commentary  rather  than  a  trans- 
lation; but  we  think  it  sufficiently  expresses  the  sense  of 
the  authf  r.  Si  Lockius  discrimen  inter  xieritates  necessa- 
rias  seu  demonstratione  flerce/itas,  et  eaa  qu(E  nobis  sola 
iiiductione  innotescunt,  satis  considerassct  ;  animadver- 
tisset  necessarias  7i07i  /losse  combrobari,  nisi  ex  /trinci/iiia 
menli  insitis  ;  cum  sensus  cjuidem  doceant  quid  Jiat,  sed 
non  (juid  necessario  Jiat. 

For  our  pari,  thou^h  we  certainly  do  not  think  that 
mathematical  truths  can  be  referred  to  sensation  in  the 
sense  in  which  Locke  understands  the  word  ;  for  they 
derive  no  confirmation  from  experience,  being  as  con- 
vincing the  first  lime  they  are  presenied  to  the  mind,  as 
after  a  hundred  repetitions;  yet  we  think  they  may  find 
easy  access  to  the  mind  by  perception,  in  the  extende(> 
view  which  we  are  disposed  to  take  of  it.  Vov  we  main- 
tain, that  perception  not  only  makes  us  acquainted  witb 
the  existence  of  external  objects,  but  with  those  circum- 
stances, which,  in  process  of  time,  come  to  constitute 
mathematical  science.  By  perception,  we  not  only  dis- 
cover the  primary  qualities  of  matter,  such  as  exten- 
sion, figure,  &c.  but  we  discover  proportion,  equality, 
resemblance,  number,  relation,  analogy,  and  the  like^ 
When  equal  objects  are  presented,  we  see  that  they 
agree  ;  when  uiiec|Ual,  we  see  that  they  differ  :  and  out 
of  a  few  incontrovertible  axioms,  which  the  mind  ad- 
mils  the  moment  they  arc  presenied  to  it,  we  erect  that 
fabric  (,f  mathematical  knowledge  which  is  supposed  by 
many  to  constitute  the  chief  glory  of  the  human  under- 
standing. Di-.  Rcid,  on  several  occasions,  seems  willin,!; 
to  extend  the  boundaries  of  perception,  and  to  allow  it 
all  the  influence  which  we  contend  for;  and  we  have 
only  to  regret,  th  U  he  does  not  |)rosecuie  his  views  to 
their  legitimate  consequences.     Towards  the  conclusion 
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ol  Ilis  Inquiry  into  the  Human  Mind,  he  says,  "  Every 
opcialion  ot  the  seubos,  in  lU  vcr;  nature,  implies  judi^- 
mciit,  or  belief,  as  well  as  biniple  a|>pieliensioii.  Thus, 
when  I  feel  Uie  \y.\\\\  ot  tlie  gout  in  my  toe,  I  have  not 
only  a  notion  of  pain,  but  a  beliel  of  its  existence,  and 
a  belief  of  some  disorder  in  my  toe  which  occasions  it; 
and  tliis  belief  is  not  produced  by  comparinsi;  ideas,  and 
perceiving  their  agjcemenls  and  disagreements;  it  is 
included  in  the  vciy  nature  of  the  sunsalinn.  When  I 
perceive  a  tree  before  me,  my  faculty  of  seeing  gives 
me  not  only  a  notion,  or  simple  appri;hension  of  the  tree, 
but  a  belief  of  its  existence,  and  of  its  figure,  distance, 
and  magnitude  ;  and  lliis  judgment,  or  belief,  is  not  got 
by  comparing  ideas,  it  is  included  in  the  very  natuie  of 
the  perception." 

In  tlie  rapid  sketch  which  we  have  attempted  to  give 
of  the  progress  of  metaphysical  science  in  modern  times, 
our  attention  was  necessarily  led  to  Descartes  as  the 
founder  of  the  modern  school  of  metajjliysics.  Tiiose 
who  came  after  iiiin,  and  wlio  have  taken  the  lead  in  such 
discussions,  have  done  little  more  than  modify  or  alter 
some  subordinate  points;  whilst  the  grand  pillar  of  the 
system,  the  doctrine  of  ideas,  remained  untouched  :  and 
Dr.  Reid  has  very  justly  observed,  that  the  system  which, 
till  his  time,  was  generally  received,  with  regard  to  the 
tnind  and  it  operations,  derives  not  only  its  spirit  from 
Descartes,  but  its  fundamental  piinciples;  and  after  all, 
the  improvements  made  by  Malcbranche,  Locke,  Berke- 
ley, and  Hume,  may  still  be  called  the  Cartesian  system. 
The  first  of  these  philosophers  must  always  be  men- 
tioned with  respect  as  an  original  and  profound  thinker, 
and  as  a  valuable  contributor  to  the  philosophy  of  mind; 
though  we  have  not  brought  hini  forward  in  chronologi- 
cal order,  having  been  carried  along  with  the  current  of 
tloininant  opinion,  which  has  thrown  his  writings  aside, 
and  consigned  to  neglect  many  elegant  and  valuable  spe- 
cuktions.  Indeed,  he  is  so  independent  that  he  could 
scarcely  be  brought  into  the  train  of  any  other  author: 
and  he  is  so  singular  that  he  has  had  few  followers,  and 
has  failed  to  establish  himself  as  the  head  of  a  sect. 
The  leading  feature  in  his  doctrine  is,  that  the  causes 
which  pliilosr-phy  investigates  are  only  occasional  causes, 
and  that  God  himself  is  the  efficient  and  imiuediate 
cause  of  eveiy  cff>  ct  cognisable  by  our  senses  or  our 
reason.  It  had  been  slated  before  his  time,  that  we  are 
completely  ignorant  of  the  manner  in  which  physical 
causes  and  effects  are  connected;  and  that  we  saw  no- 
thing but  a  constant  coiijunction,  and  mvariable  sequence. 
This  is  a  doctrine  which  afterwards  brought  considera- 
ble celebrity  to  the  name  of  Hume,  who  is  still  by  many 
supposed  to  have  been  the  first  who  illustiated  and  ex- 
plained it.  But  it  was,  in  fact,  unfolded  at  great  length, 
and  with  great  itigenuity,  by  M  .Kbranche,  whose  doc- 
trine of  occasional  causes  hinges  upon  it.  He  supposed 
that  what  we  call  second  causes  have  no  existence,  an.l 
that  the  divine  power,  incessantly  and  universdlly  exert- 
ed, is  tlie  immediate  cause  of  all  the  phenomena  of  na- 
ture. In  this  ccnclusion  he  went  laither  than  his  pre- 
mises warranted ;  for  though  we  cannot  discover  any 
necessary  connection  between  physical  causes,  and  the 
effects  which  follow,  we  are  not  therefore  authorized  to 
conclude  that  such  connections  are  impossible.  At  all 
events,  wc  may  safely  affnm,  that  the  l'"i\ncn  met  .piiy- 
aician  who  introduced  the  immedi  ite  agency  of  the  D  ly 
in  every  visible  cliange  that  lakes  place  in  the  universe. 


is  mrjie  fully  warranted  in  iiis  conclusion,  than  the  Eng- 
lisii  sceptic,  v/ho,  iroin  not  perceiving  any  necessary  link 
between  prcjeding  and  sulisequent  phenomena,  would 
liave  wished  to  persuade  his  readcis,  that  they  had  no 
ground  to  inter,  fiom  any  thing  wliicli  they  saw,  itic  ex- 
istence of  an  ail-powerful  and  intelligent  first  cause.  In 
tact,  Di.  Clarke  seems  to  have  entertained  nearly  the 
same  ideas  as  M-Uebranche  respecting  the  laws  of  na- 
ture. " 'I'he  course  of  nature,"  says  he,  "truly  .;nd 
properly  speaking,  is  nothing  but  the  will  of  God  pro- 
ducing certain  eflects  in  a  contiiiucd,  regular,  constant, 
and  uniform  manner." 

Malcbranche  built  a  theory  of  perception  on  the 
sante  foundation  :  for  as,  according  to  his  sysem,  the 
agency  of  the  Deity  was  interposed  in  carrying  into 
fctfect  every  volition  of  tlic  mind  which  prompted  to 
bodily  action,  it  was  no  less  natural  to  conclude,  that 
every  ficrcelition  was  the  effect  of  an  immediate  divine 
illumination.  Hence  he  concluded,  that  the  ideas  of 
things  exist  only  in  the  divine  mind,  and  that  vie  see 
all  things  in  God  ;  a  notion  which  has  often  been  ridi- 
culed, and  scarcely  ever  adopted  by  any  succeeding 
author;  but  which  bears  a  strong  resemblance  to  some 
of  the  opinions  of  the  latter  Platonists,  and  more  par- 
ticularly to  the  system  of  some  Hindoo  philosophers, 
which  we  have  already  stated  in  the  words  of  Sir  Wil- 
liam Jones.  According  to  this  system,  the  universe  is 
to  be  considered  rather  as  an  energy  than  as  a  work 
by  whicli  the  infinile  mind,  being  everywhere  always, 
exiiibits  to  the  minds  of  sentient  beings  a  set  of  percep- 
tions like  a  wonderful  picture. 

The  occasional  causes  of  JNlalebranche  were  attacked 
by  Leibnitz,  to  make  way  for  his  doctrine  ef  fire  esta- 
blished harmony  and  sufficient  reason.  It  xvas  objected 
that,  according  to  Malcbranche,  every  phenomenon  in 
the  universe  was  a  miracle;  an  objection  which  is  ob- 
viated by  the  regular  course  of  nature  ;  the  disturb- 
ance or  interruption  of  which  constitutes  a  miracle. 
We  are  surpiised  to  find  a  modern  authoi  *,  of  great 
metaphysical  acumen,  joining  in  the  cry  against  Male- 
branchfc,  and  opposing  his  doctrine  by  such  arguments 
as  these :  ''  Occasional  causes  are  consisteiit  neither 
with  the  omniscience,  nor  with  the  omnipotence  of 
God.  The  acts  of  the  Deity  must  be  supposed  as  p;.r- 
fect  as  possible.  It  is  not  to  be  imagined  that  infinite 
power  is  continually  employed  in  sustaining  and  re- 
pairing the  tottering  fabric  of  a  crumbling  cdifict — the 
crazy  constitution  of  the  material  world.  It  would, 
indeed,  be  to  detract  from  the  Divine  M  ijcsty,  if  we 
admitted  this  doctrine,  and  believed  that  a  curiosus  et 
plenus  negotii  Deus  was  perpetually  busied  in  collect- 
ing tne  crrois  ol  his  original  plan,  and  in  preventing 
the  destruction  of  his  own  works."  If  no  belter  ar- 
guments than  these  can  be  produced  against  the  sys- 
tem of  Malcbranche,  it  may  be  pronounced  to  be  un- 
answerable :  for  lliey  are  all  drawn  trom  the  worst 
Source  of  reascning  that  can  he  conceived,  viz.  that  of 
measuring  the  omnipotence  of  God  by  the  limited 
powers  of  man.  Tlie  objectors  tu  Malebranche's  sys- 
tem represent  the  universe  as  a  machine  contrived  and 
set  ill  motion  by  the  wisdom  and  power  of  God,  and 
rendered  capable  of  continuing  its  operations  in  conse- 
quence of  iiie  cinsiituiion  wnich  it  has  received  fiom 
omnipotence.  This  is  to  us  iiiconceivjble  :  we  do  not 
pretend  to  eoinprcnciid  the  operations  of  the  Aimigiiiy  ; 
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but  we  believe  his  presence  constantly  necessary  for 
the  preservation  of  evciy  ciciited  thing  ;  and  tliat  he 
could  not  make  any  thing  capable  of  existing  indepen- 
dent of  his  immediate  power  :  for  this  would  be  to  com- 
municale  his  ettrnily  and  self-existence  ;  wliich  implies 
a  contradiction  :  and  the  principle  of  contradiction^  ac- 
cording to  Wolff,  the  disciple  and  expounder  of  Leib- 
nitz, is  the  test  of  truth. 

We  can  conceive  an  engine,  contrived  by  human 
skill,  and  put  in  motion  by  mechanical  means,  to  be 
perfectly  independent  of  the  inventor.  A  mill,  for  in- 
stance, will  continue  in  motion  for  ever,  unless  the  ma- 
terials give  way,  or  the  supply  of  water  fail.  The 
principle  applied  by  the  mill-wright  may  be  said  to  be 
of  perpetual  operation  ;  and  when  once  employed  has 
no  farther  dependence  on  him.  But  this  reasoning  is 
totally  inapplicable  to  the  eternal  workman,  who  formed 
the  stars  of  the  heaven,  and  laid  the  foundations  of  the 
earth.  The  existence  of  the  materials  which  compose 
the  universe,  and  of  the  laws  bv  which  they  arc  mutu- 
ally affected,  depend  continually  upon  the  will  of  him 
by  whom  they  were  created  and  ordained.  He  is  the 
only  principle  of  life  and  motion  in  the  imivcrse  ;  and 
wherever  tlic  laws  which  he  has  appointed  are  in  ope- 
ration, we  perceive  his  agency. 

Perhaps  Malebraiuhe  was  precipitate  in  some  of  his 
conclusions  ;  perhaps  some  invisible  agent  may  be  in- 
terposed to  link  together  the  phenomena  of  nature. 
13ut  even  admitting  the  possibility  of  this,  it  is  only 
discovering  another  link  in  the  chain  of  being  which 
bangs  from  the  throne  of  the  Eternal.  In  fact,  the  sys- 
tem of  Leibnitz  does  not  appear  to  be  essentially  dif- 
ferent irom  that  which  he  oppwses  ;  and  where  it  docs 
differ  from  it,  it  seems  to  be  worse,  and  savours  more 
strongly  of  fatalism  than  the  other  does  of  enthusiasm. 
We  pass  over  his  system  of  monads,  which  he  has  bor- 
rowed or  stolen  from  Pythagoras  and  other  ancient  phi- 
losophers, to  consider  that  part  of  his  doctrine  which  was 
intended  to  meet  the  arguments  of  Malebranche.  It 
may  be  thus  abridged  :  "As  we  are  always  able  to  as- 
sign the  causes  of  every  event  with  which  we  arc  per- 
fectly acquainted,  so  we  may  assume  it  as  true,  that 
every  thing  exists  for  a  sitjjicicnt  reason  ;  and  that  if  we 
knew  all  the  facts,  we  could  always  tell  why  every 
thing  happens  as  it  does,  rather  than  otherwise,  'i'hcre 
being,  then,  a  sufficient  reason  for  every  thing,  and  for 
the  universe  itself,  that  sufficient  reason  must  bb  found 
in  something.  It  c.mnot  be  found  in  the  course  of  con- 
tingent events,  because  a  contingency  does  not  imjily  a 
necessary  cause;  and  where  ihe  cause  is  not  necessary, 
the  reason  cannot  be  sufficient,  why  a  thing  happens  as 
it  does,  rather  than  otherwise.  It  cannot  be  discover- 
ed in  what  are  called  the  qualities  and  substance  of 
matter;  because  matter  is  inert,  and  because  every 
change  in  its  state  being  induced  by  a  prior  change, 
the  series  would  be  infinite,  and  the  ultimate  cause 
could  not  be  found.  The  sufficient  reason,  then,  which 
has  occasioned  the  existence  of  every  tiling,  can  only  be 
attributed  to  some  intellectual  substance,  heaiiiig  in  it- 
self the  reason  of  its  own  being,  together  with  the 
knowledge  why  all  things  happen  as  they  do,  and  not 
otherwise.  This  substance  accounts  to  itself  alone  for 
all  things,  since  it  alone  is  acquainted  with  all  things. 
It  acts  from  itself,  and  for  itself;  and  it  oidains  the  be- 


ing of  atoms,  and  of  worlds,  of  monads,  and  of  systctns, 
according  to  laws  pre-established  by  infinite  wisdon' 
This  substance  is  God. 

All  things,  therefore,  act  with  each  other,  according 
to  that  harmony  which  has  been  fire -titab  lis  heel  by  God, 
and  which  consequently  is  universal  and  necessary. 
By  him  our  bodies  are  predisposed  to  obey  the  voli- 
tions of  our  souls.  By  him  the  individual  monad,  and 
the  universe  itself,  were  regulated  in  every  vicissitude 
which  they  can  experience.  The  soul  acts  not  upon 
the  body,  nor  does  the  body  iiifluence  the  soul.  Their 
mutual  concurrence  was  ordained  by  God  himself,  who, 
in  regulating  the  order  of  worlds,  regulated  also  all  that 
they  contain."* 

Tnis  is  certainly  a  bold  attempt  to  account  for  the 
phenomena  of  the  universe  ;  but  we  cannot  perceive  a 
single  advantage  which  it  possesses  over  the  system  of 
Malebranche,  to  which  it  was  o|)posed.  It  approaches 
nearer  to  fatalism  ;  lor,  according  to  the  doctiine  of 
fire-entablinhed  harmony,  the  Deity  is  supposed  to  have 
ordained  all  motioji,  and  all  change  which  may  take 
place  in  corporeal  substances.  The  human  body  acts 
in  c'Jhjunction  with  the  volitions  of  the  soul,  because  it 
Was  pn  disposed  to  do  so  fjoni  eternity;  and  our  limbs 
are  moved,  and  our  org.ms  of  sense  are  affected,  by  the 
immutable  decrees  ot  God  himself. 

This  doctiine  avoids  the  inlcrpcjsitions  of  Deity  sup- 
posed by  Malebranche  ;  it  also  avoids  the  notiim  enter- 
tained by  the  author  of  the  Systime  de  la  A^'aitire,  and 
other  muterialists,  who  mainiam,  that  there  is  an  effi- 
cient principle  in  every  cause,  which  leads  of  itself, 
and  by  its  independent  influence,  to  the  production  of 
the  effect.  But  it  is  clogged  with  difficulties  equally 
perplexing,  and  consequences  ec|ually  revolting.  We 
cannot  well  see  how  any  one  can  adopt  it  without  ad- 
mitting, that  the  Deity  is  the  ultimate  cause,  if  not  the 
immediate  instrument,  of  evil.  It  might  lead  to  infer, 
that  the  Almighty  could  not  be  displeased  with  any  ac- 
tion which  men  may  commit,  since  every  action  and 
every  volition  are  pre  ordained  and  pre-established  to 
accompany  each  other;  and  we  inight  suppose,  that  he 
organized  for  the  very  purpose  the  hand  which  should 
pollute  his  altars,  and  the  tongue  which  would  blas- 
l)heme  his  name.  These  consequences  certainly  were 
not  intended  to  be  deduced  from  this  system  by  its  very 
profound  author  ;  though  they  may  be  shewn  to  result 
from  that  harmony  which  he  thought  was  pre-establish- 
ed for  a  sufficient  reason. 

But  certainly  one  leading  principle  of  the  Leibiiitzian 
system  is  not  less  applicable  to  that  of  JNlalebranche, 
who  would  readily  have  subscribed  to  the  lollowiiig 
maxim  of  the  opposite  school.  "  Ce  n'esi  pas  dans  Ics 
coips  qu'on  pcut  decouvrir  la  raison  pourquoi  ils  suivent 
ces  loix  plutot  que  tout  autrcs;  clle  ne  se  trouve  que 
dans  une  etre  distinct  des  corps." 

Before  we  leave  Leibnitz  and  his  school,  which  has 
never  had  much  influence  in  this  country,  we  may  re- 
m.irk,  that  they  are  careful  to  distinguish  between  the 
reason  why  a  thing  is  as  it  is,  and  the  cause  of  its  being 
as  it  is.  This  is  particularly  developed  by  Wolff,  but 
it  had  been  noticed  by  Descartes  long  before  :  "  There 
is  nothing  which  exists,"  says  that  philosoplier,  "  re- 
specting which  we  may  not  inquire  into  the  cause  of 
ils  existence.     Such  inquiiies  may  be  extended  to  God 
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lil'Tiself;  not  that  lie  needs  any  cause  of  liis  existence, 
but  because  tlic  very  iiTiiiicnsity  of  liis  nature  is  the  rea- 
son why  he  cannot  have  a  cause  of  his  existence.  Sir 
William  Drummond  has,  wiiii  much  learning,  traced 
the  monads  of  Ltibnilz  up  to  their  Pythas^orcan  source, 
throui^h  all  their  windings,  as  discoverable  in  the  wni- 
ings  of  Hipprocrates,  Stobaeus,  Sextus  Enipiricus,  Sec. 
and  has  shewn  how  largely  the  German  philosopher 
has  availed  himself  of  the  scattered  fragments  of  Gre- 
cian ontology,  which  occur  in  the  rarer  and  less  acces- 
sible authors  ;  we  must  therefore  transfer  to  his  learn- 
ing whatever  deductions  we  may  be  disposed  to  make 
from  his  originality.  But  bis  doctrine  of  sufficient  rea- 
son is  also  borrowed  ;  and  its  original  may  be  found  in 
the  forty-'iixtb  chapter  of  Plato's  Phaedon.  Socrates  is 
introduced  as  saying  that  he  was  delighted,  when  he 
found  that  Anaxagoras  had  assumed  mind  or  intelli- 
gence as  the  origin  of  all  things.  He  conceived,  that 
this  principle  wnuld  be  sufi'icienl  to  account  for  any 
thing  being  as  it  is;  because,  if  mind  orders  ail  things, 
they  must  be  disposed  in  the  situation  and  order  which 
is  best;  and  t  lat  if  we  wish  to  know  why  any  thing  is 
produced,  or  is  destroyed,  or  exists  as  it  is,  we  have  on- 
ly to  intjuire  in  what  respects  these  several  accidents 
and  circumstances  are  most  befitting  in  the  cases  in 
question.  If  any  thing,  for  instance,  happens  to  man, 
he  is  to  consider  that  this,  being  regulated  by  supreme 
intelligence,  must  be  the  best  that  could  befal  him,  and 
he  has  only  to  inquire  in  what  respects  it  is  best  lor 
him.  «i  the  same  manner,  after  inquiring  whether  the 
earth  be  flnt  or  round,  the  next  point  is  to  shew,  in  what 
respects  that  figuie  is  best  adapted  to  it.  AVcre  these 
things  once  properly  settled,  Socrates  conceived  that  he 
would  then  have  discovered  a  sujflcient  reason  for  the 
existence  of  thnigs  as  they  are,  and  that  it  would  be 
unnecessary  to  search  any  farther  into  their  causes  * 
We  may  easily  perceive,  then,  that  the  doctrine  for 
which  tiiis  prince  of  philosophers  expressed  a  partiali- 
ty agrees,  in  many  respects,  with  the  sufficient  reason 
of  Leibnitz,  and  also  with  the  doctrine  whicli  Pupe  un- 
dertook to  illustrate  without  understanding  it,  that 
"  whatever  is,  is  right." 

On  a  general  view  of  the  subject,  we  may  distinguish 
three  grand  seras  in  the  history  of  metaphysics,  very  un- 
equal in  point  of  time,  but  each  of  them  marked  with  a 
very  distinct  and  decided  character.  The  first  extends 
from  the  time  of  Aristotle  to  that  of  Descartes.  During 
the  currency  of  this  long  period,  many  persons  arose, 
distinguished  for  metaphysical  acumen,  who  attacked 
successfully  some  of  the  outworks  of  the  Aristotelian 
doctrine  ;  but  they  made  little  or  no  impression  on  the 
general  scheme,  and  Aristotle  continued  the  undisputed 
sovereign  of  metaphysicians.  Lord  Bacon  t;ave  a 
deadly  blow  to  his  empire,  and  was  the  first  who  siiew- 
cd,  in  detail,  tlie  inutility  of  his  method  for  the  disco- 
very of  truth.  Whether  Descartes  caught  the  spirit  of 
Bacon,  (if  he  did,  he  does  not  acknowledge  it  ;  for  we 
do  not    recollect   that  any  allusion  is  made  to  Bacon  in 


any  part  of  his  works,)  or  whether  the  strength  of  his 
genius  led  him  to  assert  the  same  independence  of  think- 
ing, we  know  not  ;  yet  certain  it  is,  that  he  introduced 
the  same  unfettered  discussion  into  metaphysics,  which 
Bacon  had  applied  so  successfully  to  the  intei  pretation 
of  nature.  His  method  was  both  clear  and  original ; 
and,  in  spite  of  the  attempts  which  vvere  made  to  resist 
it,  it  soon  obtained  possession  of  the  schools,  and  drove 
Aristotle  from  the  throne  which  he  had  occupied  fur  so 
many  hundred  years.  All  the  succeeding  pliilosophers 
of  any  name  were  Cartesians  ;  and  Locke  himself  be- 
longed to  the  same  school,  as  has  already  been  ob- 
served. But  he  served  his  master  in  the  same  way  that 
he  had  done  Aristotle,  by  pushing  him  from  the  seat  of 
philosophy ;  and  so  complete  was  his  victory,  or  his 
usurpation,  that  the  name  of  his  illustrious  predecessor 
is  now  seldom  mentioned  as  an  authoriiy  in  metaphysi- 
cal science.  But  we  certainly  think  it  but  justice  to 
Descartes  to  say,  that  no  man  ever  borrowed  less  from 
his  predecessois.  His  whole  cfTorts  were  directed  to 
emancipate  his  mind  from  every  prejudice,  and  to  come 
unbiassed  to  the  investigation  of  truth.  There  were 
some  absurdities,  however,  connected  with  his  doctrines, 
such  as  his  vortices  and  innate  ideas,  by  which  he  un- 
derstood those  ideas  which  he  perceived  could  not  en- 
ter by  the  external  senses,  and  which  he  therefore  sup- 
posed to  exist  in  the  mind  previous  to  tlieir  exercise; 
these  notions,  as  well  as  many  other  unautnorized  as- 
sumptions, which  Were  industriously  exposed  by  his 
oppoiientb,  brought  discredit  on  his  doctrine,  and  pre- 
pared the  world  for  the  cautious  and  sensible  system 
ol  Locke;  who,  rejecting  what  was  false,  or  unwarrant- 
ed, and  retaining,  explaining,  and  amplifying  what  was 
useful,  justly  merited  the  name  of  the  founder  of  a  new 
school  m  philosophy. 

It  was  for  a  long  time  supposed  that  he  had  prc-oc- 
cupied  the  ground  as  a  metaphysician  and  pneumatolo- 
gist,  as  completely  as  Newton  had  done  in  mathematics 
and  njturai  philosophy.  Indeed  our  brethren  in  the 
South  seem,  in  general,  to  be  still  of  the  same  opinion  ; 
and  such  of  them  as  have  extended  their  views  a  little 
farther,  have  not  ventured  to  go  beyond  the  speculations 
of  Hartley.  In  short,  England  has  been  most  exceed- 
ingly barren  in  metaphysicians,  especially  in  later  times  ; 
and  had  it  not  given  birth  to  Cudworth,  and  Locke,  and 
one  or  two  more,  it  would  scarcely  have  been  known 
throughout  Europe  to  have  ever  harboured  the  philo- 
sophy of  the  human  mind.  The  northern  part  of  our 
island  has  been  much  more  productive  in  this  species  of 
literature;  and  the  Scotch  school  has  obtained  a  name 
on  the  Continent.  Scotland  has  reason  to  be  proud  of 
this  distinction  ;  and  its  inhabitants  are  likely  for  a  while, 
at  least,  to  enjoy  their  laurels  undisturbed,  unless  ihey 
are  annoyed  by  the  affected  sneers  of  their  neinjhbours 
at  Scotch  metaphysics,  which,  since  the  days  of  Hume, 
have  been  represented  as  synonymous  with  scepticism. 

Reid  deservedly  takes  the  lead,  as  having  brought 
about  an  important  reformation  in  philosophy.     He  has 


Tat/TJi  on  rri  xitix  j),-,}))y  re,  xmi  e^e^e  fcoi  t^otov  tio*  tv  c^^iv,  to  to»  vnntvai  Trxvrat  aiTiet-  xai  'i5y)jr«ftiiii,  ei  TJfro  oi/rar;  e}i^ii,  tov 
ye  v»v  Keo-finvTa,  ^xtTx  K<>!r/i,iev,  k*i  txX'^ov,  Ti.%ya.i  txvt-ti,  otti)  xi  ^eXri^x  txi-  "■  T.  A.  Socmle-s,  however,  c-.\pressis  his  extreme 
jejjret  ai  the  disjppoiiilmeiu  of  the  hi,.li  expecinlioiis  winch  lie  had  t'oriii'-d,  vvluu  lie  first  heard  of  AiLix-i^oras  having  in'rodiiceil 
mhid  as  the  principle  and  disposer  of  all  iliiii.ifs.  For  he  s.ays  thai  he  did  not  find  him  treating  of  one  of  the  sutijt-cls  on  which 
he  wished  to  be  infonned,  hut  bringing  in  aerial,  etherial,  or  wa'cry  fluids  to  account  for  the  constitution  of  things  ;  and  as  the  causes 
of  the  various  phenomena  which  tliey  exhibit. 
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not  only  corrected  many  mistakes  ofLoclvO  ;  but  he  lias 
endtavoured  to  explode  liic  whole  doctrine  of  ideas, 
which  ijrcvailed  IVom  the  time  of  Aristotle  till  it  was 
attacked  by  the  Scotch  pliilosopher.  According  to  this 
doctrine,  iiothini;  can  be  present  to  tlic  inind  liut  an  idea, 
which  is  supposed  to  be  some  kind  of  rcprcst  nlaliun  of 
the  object  from  which  it  proceeds.  It  is  not  enough 
that  Ihe  senses  be  affected  in  a  particular  w;'.y  ;  the  only 
result  of  such  affection  is  the  production  of  an  idea, 
and  this  idea  alone  is  perceived  by  the  mind.  Our 
readers  mu^t  recollect,  that  when  the  Cartesians  speak 
of  ideas,  they  use  the  word  in  a  sense  f|uitc  different 
from  its  ordinary  acceptation  in  our  lanu;uas^c.  They 
undcrsloo.l  an  idea  as  a  representation  lran-,milted  to  the 
mind  tlirough  the  senses,  and  which  communicates  an 
impression  without  impartinij;  any  portion  of  its  sub- 
stance. This  is  the  phih)sophical  meanini;  of  the  word 
idea,  as  employed  by  Locke  and  all  the  Cartesians.  In 
our  language,  it  is  now  considered  as  synonymous  with 
notion  or  concejition. 

The  doctrine  of  ideas  which  had  kept  possession  of 
the  schools  for  upwarils  of  two  thousand  yeais;  (tor  it 
did  not  originate  with  Descartes,  he  only  explained  and 
illustrated  it  more  fully  than  had  ever  been  done  befort;) 
this  doctrine  originated  in  an  attempt  to  solve  the  diffi- 
culty which  has  always  been  felt  in  understanding  how 
material  objects  can  make  an  impression  on  a  spiritual 
substance  like  the  soul  ;  and,  instead  of  being  founded 
either  on  observation  or  induction,  it  rests  on  the  flimsy 
basis  of  unwarranted  analogies.  It  was  thus  illustrated 
by  Aristotle  and  his  followers:  As  wax  receives  the 
impression  of  a  seal  without  the  substance  of  the  seal, 
or  as  a  looking-glass  receives  the  images  of  objects 
which  are  at  a  distance  from  it;  in  the  same  manner, 
the  mind  receives  the  representation  of  things  which 
cannot  penetrate  it,  or  which  may  be  at  a  distance  from 
it.  Such  is  the  only  foundation  of  the  doctrine  of  ideas; 
and  never,  certainly,  in  the  history  of  the  world,  did  such 
momentous  consequences  arise  out  of  a  mere  analogy. 
For  many  ages  it  filled  the  world  with  systems  of  phi- 
losophy; till  at  last  it  banished  from  the  world  every 
thing  but  ideas  and  impressions. 

We  admit  that,  in  many  instances,  analogy  is  a  legi- 
timate ground  of  argument.  When  we  meet  with  po- 
sitive facts,  which  at  first  seem  insulated,  and  not  re- 
ducible to  any  general  rule,  we  anxiously  look  around 
us  for  illustrations,  under  the  firm  conviction  that  the 
whole  system  of  nature  is  linked  together  by  indisso- 
luble connections;  and  that  nothing  can  appear  sep.i- 
rate  and  detached,  except  from  our  ignorance  of  its  af- 
finities and  relations.  When  at  last  we  discover  a 
number  of  similar  appearances,  and  perceive  that  be- 
come general  which,  at  fiist,  wc  reckoned  singular  and 
ancnaltus,  we  conceive  that  we  have  received  a  suffi- 
cient explanation,  and  have  discovered  a  law  of  nature 
hitherto  unknown.  This,  indeed,  is  the  foundation  of 
all  sciences,  except  such  as  rest  on  axioms  or  necessary 
truths. 

Had  any  one,  then,  been  sensible  of  an  image  de- 
picted on  his  mind,  in  the  same  manner  as  it  is  present- 
ed in  a  looking-glass,  he  might  have  fairly  concluded 
that  he  had  advanced  a  step  in  explaining  the  pheno- 
mena of  perception.  But  we  are  conscious  of  nothing 
but  sens-.'iions,  which,  in  general,  wc  can  refer  to  certain 
organs;  but  beyond  that  every  thing  is  inscrutable  ;  and 
w.  mav  s  y  ol'sen-ation  what  St.  Augustine  said  of  time, 
5i  non  rages,  intelligo. 


There  is  another  circumstance  which  has  misled  plii- 
losophcrs  on  this  subject.  In  vision,  for  instance,  an  ac- 
tual pictuie  is  painted  on  the  retina,  and  when  this  pic- 
ture is  not  produced,  there  is  no  perception  of  visible 
objects.  Tiiis  lends  some  countenance  to  the  opinion, 
that  an  aetual  i)icture  must  be  presented  to  the  mind 
ill  every  act  of  perception.  This  is  the  most  favourable 
example  that  can  be  produced  in  support  of  the  doctrine 
of  idtas;  and  yet  we  do  not  see  that  it  advances  our 
knowledge  a  single  step  as  to  the  real  nature  of  per- 
cepiion.  We  have  got  an  additional  preliminary  fact; 
but  we  can  scarcely  be  said  to  be  nearer  to  ultimate 
knowledge  ;  and  the  optician  or  phisiologist  who  is  most 
intimately  acquainted  with  the  structure  of  the  eye, 
kiKAVs  no  more  of  the  nature  of  perception,  than  the 
clown  who  never  heard  of  its  lens,  or  coats,  or  hu- 
inouis. 

They  who  have  attempted  to  combine  physiology 
with  metaphysics,  have  endeavoured  lo  penetrate  a  little 
farther  behind  the  scenes,  and  have  carried  the  image 
from  the  reliTia  to  the  brain  by  means  of  the  optic  nerve. 
They  have,  no  doubt,  some  grounds  for  this  process  ; 
for  when  the  optic  nerve  is  destroyed,  no  sensation  is 
produced.  But  it  is  quite  clear  that  the  image  on  the 
retina  cannot  be  transmitted  through  the  nerve  on  any 
principle  of  optics  or  mechanical  philosophy.  The  pic- 
ture on  the  retina  is  exactly  the  same  as  that  which  is 
produced  by  means  of  any  lens  similarly  constructed  : 
and  even  supposing  it  carried,  by  any  process,  to  the 
brain,  we  still  know  no  more  of  perception  than  we  did 
before,  lor  why  should  the  mind  be  able  to  perceive 
this  image,  rather  than  the  object  itself  from  which  it 
proceeds  ? 

But,  then,  it  is  argued,  that  as  we  know  for  certain, 
that  external  objects  cannot  be  present  to  the  mind  ; 
(Ijecause  the  mind  itself  perceives  that  they  are  at  a 
distance;)  there  must  be  some  representations,  or  ima- 
ges of  them,  present  to  the  mind,  since  a  thing  cannot 
act  where  it  is  not.  Here  again  the  princi|)les  of  me- 
chanical philosopliy  are  brought  in  to  explain  a  subject 
to  which  they  are  entirely  inapplicable.  It  is  said,  indeed, 
that  our  senses  are  adapted  for  the  communication  of  cer- 
tain sensations.  Taste,  smell,  sounds,  are  confined  to  ])ar- 
ticular  organs  ;  and  without  these  organs,  we  can  have 
no  conception  that  such  sensations  could  be  excited  : 
yet  these  sensations,  as  well  as  every  other,  are  mere 
alTections  of  our  minds,  bearing  no  conceivable  resem- 
blance to  the  qualities  in  external  nature  which  produce 
them.  Tasle,  and  smell,  and  sound,  are  no  more  like 
any  thing  we  perceive  in  the  qualities  of  matter,  than 
the  written  characters  in  music  are  like  the  melodious 
tunes  which  they  represent. 

We  hold,  then,  that  the  affections  of  the  senses  are 
mere  signs,  or  signals  to  the  mind,  to  excite  certain  sus- 
ceptibilities, or  to  call  into  exercise  certain  faculties. 
This  perhaps  might  be  admitted  by  all  parties,  upon  al- 
lowing them  to  fix  their  owr  interpretation  upon  it. 
The  Peripatetics  and  Cartesians  would  say,  that  the 
signs  call  the  mind  to  the  consideration  of  the  subject, 
in  the  same  manner  as  the  picture  of  an  acquaintance 
brings  him  to  our  recollection  :  whilst  others  would  say, 
that  they  are  arbitrary  but  invariable  signs  established 
by  the  author  of  our  nature  ;  bearing  no  kind  of  re- 
semblance to  the  things  which  they  represent,  yet  ex- 
hibiting them  to  the  mind  as  infallibly,  as  the  arbitrary 
characters  of  a  known  language  convey  to  our  minds 
an  idea  of  the  sentiments   which  they  represent.     The 
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only  (lifTerence  bttwccn  the  two  cases  is  tliis  :  that  in 
Ihu  one,  tlie  signs  are  fixed  by  God,  and  arc  immutable; 
whiist  in  tlie  otlier,  they  are  selected  by  ourselves,  and 
«ii:iy  be  altered  or  varied  at  pleasure. 

We  venture,  then,  to  call  the  iniiinalions  of  our  senses 
natural  character^,  whicji  the  author  of  our  being  has 
established  as  the  indices  of  certain  sensations:  and 
there  is,  jjcrhaps,  about  the  same  connection  between 
the  signs  and  the  things  signified,  as  tliere  is  between  a 
smile  and  the  feeling  of  happiness.  A  smile  ib  not  an 
artificial  sign:  (at  least  we  dislike  it  very  n\uch  when 
it  assumes  this  character:)  we  ate  irresistibly  impelled, 
by  the  constitution  of  our  nature,  to  express  certain  feel- 
ings by  certain  modifications  of  the  features. 

Format  evimnatuya  prius  nos  intus  ail  omnem 
Forluiunnim  habitum  ;  Jur*ii[,  aitt impellit  utlivum, 
*8ut  ad  hiunum  mterore jj'ruvi  tleducit  H  augit  .- 
Post  effert  animi  motus  iitltrprete  lingua. 

There  is  nothing  left  to  accident  here  :  every  thing  is 
fixed  and  determined  ;  and  a  man  generally  makes  a 
very  awkward  figure  when  he  endeavours  to  exhibit  the 
signs  of  emoiions  different  from  those  which  he  actual- 
!y  feels.  Yet,  can  any  possible  connection  be  traced 
between  the  feelings  of  happiness,  or  grief,  or  anger, 
and  a  particular  modification  of  tlie  muscles  of  the  face  ? 
It  is  to  no  [Hirpose  that  we  are  lold,  that  certain  emo- 
tions put  in  action  certain  muscles  about  the  heart,  we 
shall  say;  and  that  these  muscles  affect  others  which, 
in  their  tuin,  communicate  the  impulse,  till  the  result 
is  depicted  in  the  human  countenaticc.  This  is,  no  doubt, 
a  very  interesting  subject  of  study  to  the  anatomist  or 
physiologist  ;  but  it  is  perfectly  useless  to  the  metaphy- 
sician who  is  enquiring  into  the  origin  of  sensations,  and 
the  connection  between  natural  organs  and  a  thinking 
spiritual  substance.  All  that  the  anatomist  does  is  to 
describe  the  machinery;  the  metaphysician  endeavours 
to  ascertain  the  principle  of  motion, 

But,  then,  some  metaphysicians  affirm  that  the  per- 
ception of  objects  is  not  immediate;  but  that  the  rapi- 
dity with  which  we  interpret  the  signs  is  the  result  of 
early  and  deep-rooted  association.  This  is  the  opinion 
of  Hartley  and  of  many  others.  Dr.  Porterfield  says, 
that  '■  it  is  not  the  external  sun  and  moon  which  are  in 
the  heavens  that  our  mind  perceives,  but  only  their 
image  or  representation  impressed  on  the  sennorium." 
Perhaps  we  do  not  perceive  any  of  the  objects  of  nature 
as  they  really  are  ;  yet  this  does  not  interfere  with  our 
ready  and  rapid  apprehension  of  them.  The  picture 
of  objects  always  appears  inverted  on  the  retina,  yet  we 
always  perceive  them  in  their  right  posture.  Philoso- 
phers and  physiologists  have  puzzled  themselves  ex- 
ceedingly to  account  for  this ;  but  all  to  no  purpose. 
They  talk  of  the  rays  which  proceed  from  the  object, 
crossing  each  other  in  the  eye,  so  that  those  which  come 
from  the  upper  part  of  the  object  strike  on  the  under 
part  of  the  retina,  and  -vice  versa  ;  and  therefore  they 
imagine  that  we  perceive  objects  in  their  right  posture, 
in  the  same  manner  as  we  would  judge  an  object  which 
strikes  the  roof  of  a  room  to  come  from  below.  This  is 
egregious  trifling;  was  any  man  alive  ever  sensible  of 
any  crossing  of  the  rays,  or  of  any  impulse  cither  on  the 
upper  oi'  under  part  of  the  posterior  coat  of  the  eye  ? 
The  truth  is,  that  in  tracing  the  image  to  the  retina, 
we  are  attending  only  to  one  stage  of  the  process.  We 
can  form  no  conception  whatever  of  what  takes  place 
afterwards  ;  nor  can  we  conceive  how  it  should  be  easier 
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for  tho  mind  to  apprehend  the  image  of  an  object  than 
the  object  itself. 

It  is  said,  indeed,  that  there  must  be  a  communica- 
tion between  the  object  and  the  mind.  Coirectly  speak- 
ing, we  can  form  no  cnncejition  of  any  connection  ex- 
cept between  the  outward  object  and  the  bodily  setises. 
Hearing  is  produced  by  undulations  or  pulsations  of  the 
air  on  the  ear;  taste  by  the  application  of  sapid  sub- 
stances to  the  pjlate  ;  vision  by  a  picture  on  the  eye,  Sec. 
Here,  then,  we  perceive  an  evident  connection  between 
external  oiijects  and  the  organs  of  sense  :  but  still  the 
distance  between  the  impressions  on  our  organs  and  the 
sensations  of  our  minds  is  immeasurable  ;  and  we  con- 
sider it  as  perfectly  unphilosophical  to  talk  of  either  an 
object  or  any  image  being  present  to  the  mind.  Who 
can  fix  the  locality  of  a  spirit,  or  say  that  it  can  even  be 
in  contact  with  a  material  substance  ?  Or  how  can  a  spi- 
ritual substance  be  afiected  by  any  thing  but  a  spirit  '. 

These  are  questions  which  no  msn  can  answer;  yet 
we  see  that  particular  objects  produce,  with  infallible 
certainty,  particular  sensations  in  our  minds.  But  these 
impressions  on  our  senses  are  merely  signs  established 
by  the  author  of  our  nature  to  call  our  attention  to  ob- 
jects which  it  is  our  interest  to  pursue  or  avoid,  and 
which  may  promote  or  impaii  our  happiness. 

By  following  the  train  of  our  o-vn  conceptions,  wc 
have  been  led  to  some  conclusions  not  very  remote,  we 
apprehend,  from  the  opiiaons  of  Malebranche  and  of 
Leibnitz  :  for  though  their  systems  are  professedly  op- 
posed to  each  other,  we  do  not  see  that  they  differ 
widely  on  the  point  in  question.  But  all  that  we  mean 
to  say  is  this,  that  after  examining,  with  the  utmost 
minuteness,  the  mechanism  of  the  senses,  and  showing 
the  organic  afiection  which  takes  place  when  a  sensa- 
tion is  produced,  we  are  as  far  as  ever  from  being  able 
to  connect  mind  with  matter,  or  to  ascertain  the  way  in 
whic!)  they  mutually  afl'ect  each  other.  Such  an  inter- 
course, however,  is  established  by  the  author  of  our  na- 
ture :  but  there  is  no  chance  that  we  shall  ever  get  be- 
hind the  scenes,  so  as  to  be  able  to  discover  every  part 
of  the  machinery,  till  lue  have  shuffled  off  this  mortal  coils 
and  our  souls  are  disengaged  from  the  gross  encum- 
brances, which  at  present  clog  and  impede  their  opera- 
tions. 

All  that  we  know  for  certain,  is,  that  when  impres- 
sions are  communicated  to  the  senses,  they  are  at  the 
sanie  instant  imparted  to  the  mind:  and  we  conclude 
that  this  is  done  immediately,  how  complicated  soever 
the  machinery  may  be  which  is  put  in  motion  by  the 
external  impression  When,  for  instance,  we  handle  a 
cube,  or  a  globe,  we  receive  immediate  intimation  that 
we  are  handling  an  extended  substance,  distinct  Hom 
our  own  bodies.  There  is  not  the  most  distant  lounda- 
tion  for  the  supposition  of  any  image  being  interposed 
to  make  the  object  apprehensible  by  the  mind;  and  we 
do  not  see  that  it  makes  any  material  difference,  though 
the  objects  be  placed  at  a  distance  ;  they  are  still  con- 
nected with  the  senses  by  certain  sensible  intermedia, 
which  bring  them  into  contact,  wlien  an  immediate  per- 
ception is  produced  in  the  mind.  We  conclude,  then, 
wiilout  the  smallest  hesitation,  that  external  existence 
is  the  immediate  object  of  fierccfiiion,  and  not  the  result 
of  associations,  or  of  the  interposition  of  images  or  ideas, 
of  which  no  man  was  ever  sensible. 

In  short,  sve  do  not  think  that  there  ever  was  a  phi- 
losophical dogma  which,  with  such  a  slight  foundation, 
exerted  such  influence  over  the  human   understanding. 
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It  is,  at  least,  as  old  as  Plato,  perfectly  conformable  to 
ills  poetical  genius,  which  delighted  in  analogical  and 
nieiaphorical  illuslraiions.  He  supposes  a  man  to  be 
lying  bound  in  a  dark  cave,  into  which  some  rays  of 
light  aie  admitted  through  an  aperture.  Tlicse  rays 
fall  on  the  side  of  the  cave  to  which  the  eyes  of  the 
prisoner  are  directed.  In  the  meantime,  a  number  of 
persons  or  objects,  in  passing,  intercept  part  of  the 
light,  and  tlieir  shadows  arc  cast  on  the  opposite  side  of 
the  cave.  These  shadows,  and  not  the  things  them- 
selves, are  perceived  by  the  prisoner.  In  the  same 
raanncr,  Plato  conceived  that  the  senses  perceive  not 
the  tilings  themselves,  but  only  the  images  of  them.  It 
is  evident  that  all  this  is  mere  fancy;  yet  wc  do  not  think 
that  the  doctrine  of  ideas  has  any  better  foundation  to 
support  it. 

Descartes,  like  all  the  old  jjhilosophers,  took  it  for 
granted,  that  what  we  perceive  must  be  either  in  the 
uiind  itself  or  in  the  brain,  to  which  the  mind,  as  he 
supposed,  is  immediately  present :  for  this  purpose,  he 
lixed  the  scat  of  the  soul  in  the/;mfa/  gland.  If  objects 
are  perceived  in  the  mind,  Humt  arguis  lairly  enough, 
that  the  mind  must  be  extended;  for  we  cannot  con- 
ceive how  the  idea  of  extension,  (which,  according  lo 
Dv;scartes  and  his  followers,  is  an  image  of  the  original,) 
can  ever  be  in  ;in  uoextendcd  substance.  And,  as  for 
the  seat  of  the  soul,  were  not  the  subject  now  exploded, 
wc  would  reconmiend  it  to  the  ridicule  of  the  poet,  ra- 
ther taan  to  the  discussion  of  philosophers.  At  one  time, 
however,  itoccupicd  no  small  space  in  their  speculations, 
and  is  thus  ridiculed  by  Prior  in  his  Alma. 

"  Here  Matthew  said, 

Alma  in  verse,  in  prose  the  miiid 

Uv  Aristotle's  pen  defined, 

'rhrouj^huu;  ilit  liody  squalor  tall. 

Is,  bojiiijide,  all  in  all. 

Ami  yel,  slap  dash,  is  all  again 

In  every  sinew,  nerve,  ami  vein;  * 

Kinis  here-  ami  there,  like  Hamlet's  ghost 

AVhilc  every  where  she  rnles  the  roast. 

Tliis  system,  Kicliard,  we  are  told. 

The  men  of  Oxford  firmly  hold  : 

The  Cnibiiilge  wits,  you  know, deny 

With  ijise dixit  to  comply. 

They  say,  (tor,  in  good  truth,  they  speak 

With  small  respect  of  that  old  Greek,) 

That,  pn'ting  all  his  words  tojjpther, 

'Tis  three  blue  beans  in  one  blue  bladder. 

.\lma,  they  strenuously  maintain, 

Sits  cock-horse  on  her  throne,  the  brain  ; 

And,  from  that  seat  of  thought,  dispenses 

Her  sovereign  pleasure  to  the  senses," 

Dr.  Reid  had  the  honour  to  be  the  first  who  called  in 
qtiestion  the  Cartesian  doctrine  of  ideas  ;  and,  in  our 
opinion,  his  success  has  been  complete.  We  have  adopt- 
ed his  conclusions  without  adhering  to  his  train  of  ar- 
gument;  for  we  think  his  opinions  need  only  to  be 
known,  to  derive  illustration  from  a  thousand  different 
sources.  We  make  no  pretensions,  then,  to  any  disco- 
veries of  our  own  on  this  subject :  we  were  trained  in 
his  doctrines  under  his  illustrious  pupil  ;  we  therefore 
lay  claim  to  notliiiig  but  the  illustration  and  even  this 
coincides  in  many  instances,  as  might  be  expected,  with 
that  of  Reid. 

We  have  said  that  the  impressions  made  on  the  senses 
are  merely  signs  which  the  mind  interprets  with  infal- 
lible certainty.  These  signs,  Dr.  Reid  remarks,  are  the 
language  of  nature  to  man  :  and,  as  in  many  respects  it 
has  great  affinity  with  the  langtiage  of  man  to  man,  so 


particularly  in  this,  that  both  are  partly  natural  and 
original;  partly  acquired  by  custom.  Our  original 
or  natural  perceptions  are  analogous  to  the  natural 
language  of  man  to  man  ;  and  our  acquired  percep- 
tions are  analogous  to  artificial  language,  which,  in 
our  mother  tongue,  is  got  very  much  in  the  same 
manner  with  our  acquired  perceptions.  When  we  per- 
ceive that  this  is  the  taste  of  cyder,  that  of  brandy; 
that  this  is  the  smell  of  an  apple,  that  of  an  orange  ; 
that  this  is  the  noise  of  thunder,  that  the  ringing  of  bells; 
this  the  sound  of  a  coach  passing,  that  the  voice  of  a 
friend  ;  these  perceptions,  and  others  of  the  same  kind, 
are  not  original,  they  are  acquired.  But  the  perception 
which  we  have  by  touch  of  the  hardness  and  softness  of 
bodies  ;  of  their  extension,  figure,  and  motion,  is  not  ac- 
quired, it  is  original. 

"  Experience  teaches  us,  that  certain  impressions  upon 
the  body  are  constantly  followed  by  certain  sensations 
of  the  mind;  and  that,  on  the  other  hand,  certain  de- 
terminations of  the  mind  are  constantly  followed  by 
certain  motions  in  the  body  ;  but  we  see  not  the  chain 
that  ties  these  things  together.  Who  knows  but  their 
connection  may  be  arbitrary,  and  owing  to  the  will  of 
our  Maker  r"  Such  are  the  words  of  Dr.  Reid  ;  and 
we  think  he  need  have  no  hesitation  in  declaring,  that 
every  thing  which  depends  on  the  will  of  the  Almighty, 
as  sensation,  and  every  thing  else  undoubtedly  must,  is 
most  certaiidy  arbitiary,  and  determined  by  nothing 
but  his  own  free  will.  This  is  nearly  an  identical  pro- 
position:  and  it  is  certainly  the  most  obvious  of  all 
truths,  that  whatever  the  Almighty  does,  he  does  it  be- 
cause he  wills  it.  This  is  equally  true  of  man  :  but 
there  is  this  diffeience  in  the  general  result,  that  the 
will  of  Deity  never  can  be  influenced  by  extrinsic  mo- 
tives ;  lor  he  is  all  sufficient  and  independent;  and 
contingent  motives  in  his  case  are  wholly  incomprehen- 
sible. Every  thing  is  different,  in  this  respect,  with  re- 
gard to  man  ;  he  does  what  he  wills,  but  his  will  must 
necessary  be  influenced  by  various  motives  over  which 
he  has  no  control. 

Those  things  which  appear  natural  to  us,  must  be 
arbitrary  to  God  :  we  call  that  natural  which  continues 
to  retain  the  qualities,  and  present  the  appearances 
which  we  have  been  accustomed  to  observe  in  it.  We 
refer,  then,  both  the  natural  signs  of  our  sensations, 
and  our  power  of  interpreting  them,  to  the  will  of  our 
Creator,  who  had  oidy  to  say,  "  Let  such  things  be,  and 
such  qualities  exist,"  and  forthwith  the  connections 
which  we  see  were  established;  which  may  be  called 
necessary  connections,  inasmuch  as  they  must  necessari- 
ly continue  till  the  will  of  the  Almighty  shall  change  or 
suspend  them. 

Dr.  Reid  farther  observes,  that  ''  we  know  nothing 
of  the  machinery,  by  means  of  which  every  different 
impression  upon  the  organ,  nerves  and  brain,  exhibits 
its  corresponding  sensation  ;  or  of  the  machinery  by 
means  of  wh.ich  each  sens.ttion  exhibits  its  correspond- 
ing perception.  We  are  inspired  with  the  sensation, 
and  we  are  inspired  with  the  corresponding  perception, 
by  means  unknown.  And  because  the  mind  passes 
immediately  from  the  sensation  to  the  conception  and 
belief  of  the  object  which  wc  have  in  perception,  in  the 
same  manner  as  it  passes  from  signs  to  the  things  sig- 
nified by  them,  we  have  therefore  calletl  our  sensations 
signs  of  external  objects." 

We  have  stated  the  doctrine  a  little  differently  ;  and 
have  made  the  impressions  on  the  orj;ans  of  sense  tlie 
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iiifns  by  which  certain  sensations  in  the  mind  are  ex- 
cited, and  by  which  its  attention  is,  at  the  same  lime, 
directed  to  the  exciting  cause.  We  might  have  had 
all  the  sensations  which  we  now  possess,  those  arising 
from  touch  excepted,  without  any  krjowledge  of  an  ex- 
ternal world.  By  the  experiments  first  made  by  Che- 
selden,  and  subsequently  confirmed  by  many  others,  it 
appears  that  visible  objects,  when  first  presented  to  the 
eye,  do  not  appear  external  to  it ;  they  seem  to  be  in 
it :  they  present  merely  a  variously  coloured  picture  to 
the  mind.  In  the  same  manner,  sound  is  a  mere  sen- 
sation ;  habit  alone  enables  us  to  judge  of  the  quarter 
from  which  it  comes,  and  of  its  being  referable  to  ex- 
ternal causes.  If  any  man  will  btond  blind  folded  in 
the  middle  of  a  room,  and  allow  his  most  intimate  ac- 
quaintances to  walk  repeatedly  round  him,  without 
speaking,  and  afterwards  stand  still  and  address  him,  he 
will  not  know,  for  several  trials,  the  position  of  the 
speaker.  It  is  evident,  too,  that  it  is  only  by  experi- 
ence that  we  learn  to  refer  smell  to  odoriferous  panicles, 
issuing  from  external  bodies  ;  and  that  we  might  have 
had  the  sensations  of  taste  without  the  application  of 
sapid  substances  to  the  palate  ;  for  nothing  is  more 
common  than  to  have  a  particular  taste  in  the  mouth, 
without  being  able  to  ascribe  it  to  any  external  cause. 
Nay,  it  is  habit  alone  which  makes  us  refer  particular 
sensations  to  particular  senses ;  and,  were  it  not  for 
this,  we  could  have  no  conception  of  any  existences  but 
our  own  sensations;  excepting  always  the  sensations 
which  arise  from  touch,  and  which  lead  us  at  once  to  the 
conception  and  knowledge  of  something  external. 

In  sliort,  we  conceive  the  mind  to  possess  in  itself  all 
those  capabilities  which  are  roused  by  an  excitement 
applied  to  the  senses ;  but  we  cannot  tell  how  :  this 
only  we  believe,  that  it  is  immediate  and  instantaneous, 
however  complicated  the  machinery  may  be  which  is 
interposed.  \\"ho  can  tell  how  many  muscles  must  be 
put  in  motion  before  a  smile  or  a  frown  can  be  depicted 
on  the  human  countenance  ?  Yet  the  sensations  of 
joy  or  anger  are  no  sooner  felt,  than  a  visible  portrait- 
ure of  them  is  displayed  on  the  countenance.  To  ac- 
count for  the  explosion  of  gunpowder  by  the  applica- 
tion of  a  spark  of  fire,  would  require  a  complete  know- 
ledge of  pneumatic  chemistry,  and  of  tiie  constitution 
and  properties  of  the  atmosphere  :  yet,  notwithstanding 
of  all  this,  the  ignition  and  explosion  appear  simulta- 
neous. So  we  believe  it  to  be  with  the  im/tressions  on 
tite  senses;  the  sensation  they  pioduce  ;  and  i\\<:.  ficrception 
which  accompanies  it.  In  the  case  of  touch  they  are 
simultaneous;  and  they  soon  becoine  so,  or  appear  to 
be  so,  with  regard  to  the  other  senses  ;  for  as  soon  as 
we  have  learned  that  they  are  excited  by  ex'ernal 
causes,  which  no  man  can  avoid  learning,  the  imfires- 
sion  sensation,  and  fiercefilion,  are  produced  at  one  and 
the  same  time. 

Perhaps  we  have  gone  far  enough  on  the  subject  of 
ideas,  as  our  object  is  merely  to  give  our  readers  some 
notion  of  the  questions  generally  agitated  by  metaphy- 
sicians; and,  as  far  as  in  our  power,  to  furnish  them 
with  the  materials  -for  forming  clear  conceptioi.s,  and 
accurate  opinions  respecting  them.  We  have  dwelt  the 
lonijer  on  the  docirine  ot  Reid  respecting  ideas,  as  his 
writings  iorm,  in  fact,  a  iieu  xra  in  tlie  philosophy  of 
mind  in  this  country  ;  v.e  mean  Scotland,  for  his  works 
seem  to  be  very  little  valued,  or  known  in  the  southern 
division  of  tlie  island.  Indeed  we  cannot  help  think- 
ing it  a  matter  of  regret,  that  the  fame  of  Reid  is  now 


almost  absorbed  in  that  of  his  pupil  Dugald  Stewart; 
not  that  we  think  this  philosopher  unworthy  to  occupy 
the  very  highest  rank  among  ancient  or  modern  pneu- 
matologists ;  but  we  are  persuaded  he  himself  will  regret, 
should  even  his  own  fame  obscure  that  of  his  master, 
whose  merits  and  achievements  in  mental  philosophy 
he  has  blazoned  with  so  much  eloquence  and  affection. 

With  regard  to  Mr.  Stewart  himself,  we  have  only 
to  say,  that  we  consider  him  as  the  most  elegant  and 
judicious  philosophical  critic  at  present  in  existence. 
His  merits,  as  yet,  appear  chiefly  in  explaining  and 
expanding  the  views  ol  his  master,  in  separating  what 
is  salutary  in  other  systems,  from  what  is  trifling  or 
noxious,  and  in  inspiring  a  conviction  that  it  is  pos- 
sible to  render  the  philosophy  of  mind  both  interesting 
and  useful.  To  this  praise  we  venture  to  add,  that, 
of  all  living  authors,  he  is  the  most  accurate  and  most 
elegant  writer  of  the  English  language.  Our  subjects 
of  regret  with  regard  to  him  are,  that  he  is  either  too 
timid  or  too  indolent  ;  lor,  just  when  he  has  brought  us 
to  the  blink  of  an  original  discussion,  to  which  his  pow- 
ers are  adapted,  he  puts  us  off"  with  the  promise  of  a 
separate  dissertation  on  the  subject.  If  he  lives  lo  re- 
deem all  his  pledges,  he  wi.l  have  no  reason  to  complain 
of  the  brevity  of  human  life  ;  and  the  world  will  have 
reason  lo  be  thankful  for  so  many  additional  sources  of 
enjoyment. 

We  commenced  this  article,  with  stating  the  advan- 
tages arising  trom  the  study  of  metaphysical  science  ; 
and  we  suspect  there  will  be  some  who  will  think  ihat 
we  have  been  undermining  our  own  position,  by  de- 
tailing the  jarring,  inconsistent,  and  uncertain  specula- 
tions of  metaphysicians.  But,  in  truth,  the  advantage 
of  metaphysical  studies  appears,  not  so  much  in  the 
adoption  of  any  particular  system,  or  in  adherence  lo 
any  particular  master,  as  in  the  habit  of  accurate  men- 
tal analysis,  and  in  correct  investigation  into  the  ori- 
gin of  our  feelings,  sentiments,  and  opinions.  No  man 
who  has  not  been  accustomed  to  such  investigations 
can  ever  attain  to  any  thing  like  accuracy  in  moral  or 
intellectual  researches  :  he  may,  indeed,  be  highly  use- 
ful both  to  himself  and  others,  by  adhering  to  the  i  ules 
and  maxims  prescribed  by  superior  wisdom  ;  but  he 
must  be  a  stranger  to  those  refined  pleasures  which 
arise  from  contemplating  the  beautiiul  adaptation  of 
means  to  ends,  by  which  the  mind  approaches,  as  it 
Were,  a  step  ncirer  to  the  Deity. 

The  metaphysician  may  go  wrong  in  his  researches; 
but  he  is  like  the  adventurous  mariner,  who  explores 
seas  unknown,  and  at  his  own  risk  points  out  the  rocks, 
shoais  and  quicksands,  which  might  endanger  future 
voyagers.  Perhaps  he  enters  what  he  may  reckon  a 
secure  harbour,  or  settles  on  what  he  supposes  a  fer- 
tile island  ;  hut  if  he  does  not  discover  his  mistake  in 
time,  others  are  taui»hi  by  his  fate  to  avoid  the  ex,)eri- 
ments  which  have  misled  him 

There  's  no  more  uncertainty  in  metaphysics  than 
in  any  other  subject  which  is  not  founded  on  necessary 
truths.  The  same  uncertainty  occurs  in  all  discussions 
respecting  politics  and  religion;  not  that  these  subjects 
have  no  certain  foundation,  but  from  the  impossiiiility 
of  defining,  with  perfect  accuracy,  the  conceptions  of 
the  mind  respecting  them  ;  from  which  result  differ- 
ences ol  opinion,  atid  sometimt  s  fierce  contentions  : 
when,  perhaps,  all  the  while  both  pirties  are  perfectly 
right  according  lo  the  conceptions  which  thev  have 
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I'ormed,  and  the  meaning  wliich  they  have  attached  lo 
particular  words.  There  is  no  uncertainty,  then,  in 
the  principles  of  inorals  ;  the  uncertainty  arises  wholly 
out  of  misunderstanding  on  the  part  of  the  disputants, 
who  frequently  find,  after  long  and  furious  wrangling, 
that  they  have  been  fighting  about  a  phantom,  and 
that  there  is,  in  reality,  no  diflercnce  of  opinion  between 
Ihcm. 

The  superioiily  of  the  mathematical  sciences  has  al- 
ways been  supposed  to  consist  in  the  superior  accuracy 
of  the  definitions  ;  it  might  have  been  said,  in  (heir 
infallible  certainty  :  for  they  are  all  necessary  truths. 
It  has  been  said  that  the  certainty  of  geometry  arises 
solely  from  this, — that  the  geometrician  measures  and 
calculates  only  the  ideas  of  his  own  mind,  which  he  de- 
termines and  circumscribes  according  to  his  own  plea- 
sure.* We  do  not  think  this  an  accurate  view  of  the 
subject.  Tlie  mind,  we  conceive,  is  as  much  conver- 
sant with  realities  in  geometry,  as  in  any  other  science  ; 
and  the  definitions  employed,  so  far  from  being  arbi- 
trary, are  all  founded  on  necessary  truths. 

M  de  Maupertuis  has  placed  tbis  subject  in  a  very 
clear  point  of  view  in  an  Essay,  (in  the  twelfth  volume 
of  the  Transactions  of  the  Berlin  jlcademy,)  entitled, 
lixamen /}/iiloso/i/ii(/ue  dc  la  firtuve  de  I'exislence  de  Dicu, 
Sec.  He  says,  that  number  and  extension  are  the  sub- 
jects of  rigid  demonstration  ;  not  because  the  mind  has 
the  power  of  foiming  gratuitous  definitions,  but  be- 
cause there  is  in  these  sciences  a  principle  of  what  he 
cdlls  Refilicabiliiy  ;  that  is,  we  can  divide  number  and 
quantity  into  any  portions  ;  we  can  halve  them,  quarter 
them,  or  raise  them  to  any  power,  and  still  they  will 
])reserve,  in  all  their  divisions  or  multiplications,  defi- 
nite and  necessary  proportions.!  Hence,  we  can  pro- 
teed  with  infallible  certainty  in  all  our  researches  con- 
cerning them  ;  and  our  most  complicated  calculations 
may  all  be  reduced  at  last  to  identical  propositions, 
such  as  tivo  and  two  are  equal  to  four  ;  and  four  is  equal 
to  two  and  two  ;  or  to  the  metaphysical  axiom,  What- 
ever is,  is. 

Nothing  of  this  kind  can  take  place  in  metaphysical 
science  :  our  sensations  may,  indeed,  be  stronger  or 
weaker  ;  but  we  cannot  increase  or  diminish  them  in 
definite  proportions.  We  cannot  divide  a  sensation 
into  halves  and  quarters  ;  nor  indicate  the  square  root 
of  a  conception.  We  cannot  even  ascertain,  that  any 
definition  which  we  can  give,  can  convey  to  the  mind 
of  another,  an  accurate  idea  of  our  own  conceptions 
and  sensations. 

From  these  circumstances,  we  think  it  must  appear, 
that  though  there  must  necessarily  be  much  diversity 
of  opinion  in  morals,  metaphysics,  and  religion,  yet 
there  is  no  reason  whatever  lo  suspect  that  they  have 
not  as  sure  a  foundation  as  the  demonstrative  sciences. 
Amidst  all  the  diversity  of  sentiment  which  occurs,  who 
can  divest  himself  of  the  moral  and  religious  feelings 
which  grow  up  with  him  from  his  birth,  and  influence 
his  happiness  and  his  hopes  ?  And  is  it  not  a  proof 
tliat  these  feelings  have  a  sure  and  immoveable  basis, 
when  they  continue  to  maintain  their  influence  in  spite 


of  the  jarring  opinions  which  prevail  respecting  them  J 
and  the  dangerous  and  absurd  conclusions  which  are 
soinetimes  founded  upon  them  ? 

We  have  already  noticed  incidentally,  some  of  the 
metaphysical  arguments  for  the  existence  of  a  God  ;  but 
as  this  is  a  subject  of  the  greatest  importance,  and  in- 
volving some  fundamental  metaphysical  principles,  we 
shall  treat  it  a  little  more  in  detail. 

As  the  belief  in  the  being  of  a  God  is  the  most  im- 
portant principle  which  can  enter  the  human  mind,  so 
there  is  none  which  can  be  established  by  such  a  varie- 
ty of  proofs.  In  attempting  to  discover  new  arguments, 
or  to  display  superior  ingenuity,  there  can  be  no  doubt 
that  too  much  stress  has  often  been  laid  on  circumstan- 
ces which  are  doubtful  or  inconclusive.  The  marks  of 
design,  of  wisdom,  power,  and  goodness,  displayed  in 
the  works  of  nature,  are  generally  supposed  to  aftbrd 
both  the  most  obvious  and  the  most  satisfactory  evi- 
dence of  the  existence  of  an  infinite  and  eternal  cause. 
The  Sacred  Scriptures  often  illustrate  this  subject  in 
very  beautiful  and  sublime  language,  not  so  much  to 
produce  the  belief  of  a  God,  as  to  excite  feelings  of  re- 
verence and  adoration  at  the  contemplation  of  his  works. 
Thus  it  is  said,  in  the  Psalms,  that  the  heavens  declare 
the  glory  of  God,  and  the  firmament  sheweth  forth  his 
handywork  ;  and  the  Apostle  tells  us,  that  the  invisible 
thinffs  of  God  are  clearly  seen,  being  understood  by  the 
things  which  are  made. 

At  the  same  time  it  must  be  confessed,  that  we  are 
extremely  apt  to  err  in  our  speculations  respecting  final 
causes,  and  that  the  utmost  caution  is  necessaiy  in  se- 
lecting instances,  lest  we  fix  on  such  as  may  be  sul)ject 
to  challenge,  and  thus  weaken  an  argument  which,  if 
judiciously  managed,  must  be  irresistible.  We  know 
no  author  who  has  handled  this  argumt;nt  more  success- 
fully than  Faley,  in  his  A'atural  Theology,  in  which, 
from  an  examination  of  the  various  parts  of  the  human 
frime,  he  has  traced  the  clearest  proofs  of  benevolence 
and  wise  design,  and  has  shewn,  at  the  same  time,  that 
any  inconveniences  or  evils  that  may  arise  to  the  sys- 
tem are  incidental,  and  form  no  part  of  the  original 
plan. 

We  have  no  doubt,  that  the  same  reasoning  is  appli- 
cable in  all  the  difl'erent  departments  of  nature  ;  though 
we  are,  in  many  instances,  too  ignorant  lo  discover  the 
wise  adaptation  of  their  several  parts,  and  their  mutual 
subserviency  to  promote  the  good  of  the  general  plan. 
We  even  see  many  things  which  puzzle  and  perplex  us, 
and  which  we  cannot  reconcile  with  our  limited  views  of 
expediency  and  wisdom.  We  may,  for  instance,  admire 
the  wisdom  displayed  in  the  structure  of  a  snake,  or  a 
scorpion,  or  a  poisonous  plant,  or  venemous  insect;  but 
then  we  are  led  to  intiuire,  "  why  all  this  apparatus,  in 
the  case  of  things  which  are  positively  hurtful  ?"  We 
suspect  that  it  is  ([uite  impossible  to  give  any  thing  like 
a  rational  system  of  theology  from  the  light  of  nature. 
But  if  wc  admit  that  man  is  a  fallen  and  sinful  creature, 
and  obnoxious  to  punishment,  we  can  perceive  a  reason 
why  he  should  be  subjected  to  such  scourges.  They 
remind  him  of  his  delinquency  ;  and  they    teach  him 


"  Si  le  peotneire  est  moins  siijet  a  Ijronclicr,  que  le  philosoplie,  c'est  uniquement  parce  qu'il  ne  mesiire  et  ne  calcule  que  des  idees, 
lesqi.iellfS  iUlelermiiie  et  circoiiscrit  liii   rneme  a  sa  pliaiUasie.     jMem.  sur  ujtfieieep.  &c  par  M.  Merian. 

f  He  slates  also  .Inoilier  rt-ason  for  the  superior  clearness  with  wliich  we  ciisCLTii  matliematical  trtilUs.  Our  other  perceptions  are 
confined  to  one  sense.  The  ear.  the  nose,  the  p.ilate,  &c.  do  not  interfere  witli  the  provinces  of  each  olhcr;  they  have  distinct  per- 
rei'.tions  ap[)ropriated  to  each,  l^iit  the  idea  of  nnmhep,  and  of  replicnbte  quantity,  may  enter  the  mind  by  eacli  and  all  the  senses, 
K  bcijig  ttitli  only  the  sense  of  siiicll,  wovdd  have  the  idea  of  number  as  soon  us  tiou  ditTorent  kinds  of  odours  reached  his  nose  :  and 
so  with  the  otlier  senses. 
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caution,  prudence,  and  preparation  for  death.  Virgil, 
indeed,  without  the  aids  of  which  we  speuk,  discovered 
a  final  cause  for  the  existence  of  noxious  animals,  not 
very  remote  from  that  which  we  have  suggested. 

Ille  malum  virus  serpentibus  addidit  atris,  &c. 
Ut  variaa  usus  meditando  e.ttundrret  artes  : 
Nee  lorpore  gravi  passus  sua  regna  veteriio. 

The  atheistical  arguments,  if  arguments  they  can  be 
called,  are  all  extremely  frivolous  and  absurd,  equally 
destitute  of  foundation,  either  in  luetaphysics  or  in  facts. 
Some  of  them  are  built  on  the  apparent  irregularity  and 
want  of  benevolence,  discernible  in  the  arrangements  of 
nature  ;  yet  it  is  from  the  beautiful  order  and  wise  de- 
sign manifest  in  all  the  parts  of  nature,  wliich  we  have 
been  enabled  to  examine,  that  the  theist  derives  some 
of  the  most  convincing  evidences  of  a  Supreme  Creator 
and  Governor  of  the  universe.  When  we  see,  however, 
the  two  contending  parties  taking  their  stand  on  the 
same  ground,  and  endeavouring  to  draw  from  the  same 
source  arguments  to  support  their  opposite  systems, 
we  may  see  the  necessity  of  caution  in  selecting  our 
instances,  lest  we  fix  on  some  point  which  may  be  un- 
tenable, or  on  some  fact  which  may  be  imperfectly  as- 
certained, or  on  some  intention  of  the  Author  of  nature 
of  wliich  we  are  not  competent  to  judge. 

But  it  is  surely  fair  to  conclude,  that  wisdom  and  be- 
nevolence prevail  throughout  the  whole,  since  wc  have 
always  discovered  them  in  those  parts  which  we  have 
most  thoroughly  investigated,  and  that  our  ignorance  of 
the  uses  and  application  of  any  of  the  objects  of  nature 
or  arrangements  of  Providence,  forms  no  ground  what- 
ever for  arguing  against  them.  Were  this  rule  observ- 
ed, atheism  would  be  deprived  of  all  its  arguments 
drawn  from  the  apparent  imperfection  and  irregularity 
of  the  works  of  nature. 

To  obviate  the  arguments  for  the  being  of  a  God 
which  Theists  have  drawn  from  the  structure  and  pre- 
servation of  animals.  Atheists  have  alleged,  that  blind 
chance,  or  fate,  or  whatever  else  they  may  choose  to 
call  it,  produced  at  first,  an  infinite  nimjber  of  animals 
of  all  possible  natures,  forms,  and  structures  ;  but  that 
those  only  survived  which  hafijiened  to  have  the  qua- 
lities and  properties  adapted  for  preservation.  The 
animals  without  mouths,  for  instance,  would  soon  pe- 
rish ;  those  deprived  of  the  organs  of  generation  could 
not  propagate,  and  wherever  the  structure  necessary  to 
the  vital  functions  was  imperfect,  lite  would  soon  be  ex- 
tinguished ;  the  animals  only  \\K\q,\\  hafi/iened  to  be  per- 
fect could  live  and  propagate.  Atheism  must  be  redu- 
ced to  miserable  shifts  indeed,  when  it  has  been  oblig- 
ed to  have  recourse  to  such  arguments.  Perhaps  they 
ought  not  to  be  answered  in  any  other  way,  than  by 
shewing  that  they  are  not  only  unfounded  in  fact,  but 
directly  opposed  to  every  known  fact  in  the  constitu- 
tion of  nature.  For  where  have  we.  ever  seen  any  in- 
stances of  such  promiscuous  and  casual  productions  ? 
Are  there  any  who  now  believe  in  the  production  of 
animals  by  the  solar  heat  acting  on  the  slime  of  the 
Nile,  independent  of  the  usual  process  of  generation  ? 
If  there  are  any  such,  they  may  be  influenced  by  the 
atheistical  hypothesis  which  we  have  stated  ;  but  no 
man  in  his  senses  would  attempt  to  argue  with  them,  as 
they  hold  principles  totally  inconsistent  with  the  known 
facts  and  analogy  of  nature. 

But  it  may  be  demonstrated,  on  the  soundest  princi- 
ples of  metaphysics,  that  the  hypothesis  is  absurd  and 


impossible.  For  when  did  this  f/;a«ff,  or  fate,  or  wiiut- 
ever  it  was,  begin  to  operate  ?  If  it  had  a  beginning,  it 
must  have  had  a  cause:  iliis  is  a  metaphysical  axiom; 
and  the  man  who  denies  it,  is  no  more  a  subject  of  ar- 
gument than  he  would  be  wlio  should  deny  that  two 
and  two  make  four.  If  then,  this  chance,  fate,  &c.  had 
a  beginning,  it  cannot  be  the  cause  of  any  thing,  since 
it  is  itself  caused  by  something  else. 

But  we  are  prepared  to  hear  the  Atheist  affirm,  that 
this  principle  of  his  is  eternal,  and  had  no  beginning. 
On  this  supposition,  then,  it  must  eternally  operate  ; 
and  what  has  been  must  always  be,  for  to  suppose  any 
interruption  in  the  continuiiy  of  eternity  is  absurd  But, 
according  to  the  atheistical  supposition,  this  eternal 
principle  acted  only  once  in  a  confused  and  random 
manner,  and  has  ever  since  acted  regularly  and  uni- 
formly. Here,  then,  is  an  evident  change,  in  an  eter- 
nal, self-existent  principle,  which  is  also  absurd;  for  if 
change  and  chance  be  essential  to  it,  they  should  ope- 
rate always,  which  is  not  the  case. 

The  philosophy  of  Epicurus  is  atheistical,  though  he 
himself,  and  many  of  his  followers,  admitted  the  exist- 
ence of  a  God.  But  this  was  merely  to  save  appear- 
ances, and  to  escape  the  inflictions  of  the  law,  which  was 
particularly  severe  against  Atheism  in  all  the  heathen 
stales;  indeed,  the  prevailing  error  was  quite  of  an  op- 
posite description,  and  ran  into  the  extremes  of  Poly- 
theism and  Idolatry.  This  error,  pernicious  as  it  is, 
is,  nevertheless,  infinitely  more  excusable  than  Athe- 
ism :  for  Polytheism  may  easily  arise  out  of  wrong  con- 
ceptions of  the  attributes  of  God,  whilst  Atheism  can 
only  spring  out  of  the  most  criminal  inattention  to  the 
evident  displays  of  the  divine  power,  goodness,  and 
wisdom. 

Epicurus  and  his  followers,  whilst  they  admitted  a 
God,  denied  his  providence,  and  endeavoured  to  shew 
how  the  world  could  be  made  without  Him.  This  they 
achieved  by  the  fortuitous  concouise  of  atoms,  which, 
moving  from  all  eternity,  were,  at  last,  by  some  mira- 
culous accident,  jumbled  into  the  present  goodly  order 
of  things.  (See  Atomical  PhilQS0|)hy.)  This  hypothesis 
is  too  absurd  to  have  any  supporters  in  modern  times, 
and  yet  it  is  as  rational  as  any  other  system  which  ex- 
cludes the  agency  of  Deity  in  the  formation  and  govern- 
ment of  the  universe. 

Another  Atheistical  hypothesis  is,  that  the  present 
order  of  things  is  eternal,  and  that  one  thing  has  pro- 
duced another  in  infinite  succession.  An  infinite  suc- 
cession a  jiarte  fiost,  might,  in  one  sense,  be  admitted, 
for  we  can  easily  conceive  an  order  established  by  the 
Almighty  which  shall  never  have  an  end.  But  an  in- 
finite succession  a  fiarte  ante,  is  absurd,  for  it  would  im- 
ply that  infinity  is  made  up  of  finite  parts,  and  that  it 
may  be  increased  or  diminished,  which  is  a  contradic- 
tion. If  the  series  of  causes  and  efiects  was  infinite  a 
thousand  years  ago,  it  is  more  infinite  now,  for  it  has 
received  numberless  additions.  Here,  then,  would  be 
an  infinity  which  is  not  yet  infinite.  Or,  viewing  it 
differently,  if  the  infinite  series  was  complete  a  thou- 
sand years  ago,  then,  in  that  case,  we  have  an  infinity 
which  is  already  terminated,  which  involves  an  absur- 
dity. 

But,  leaving  the  absurdities  and  impieties  of  Atheism, 
let  any  man  cast  his  eyes  on  the  visible  creation,  and  on 
the  various  objects  of  nature,  and  without  entering  into 
any  speculations  as  to  the  uses  and  ends  of  piirticular 
parts,  let  him  ask  himself  this  plain  question,  '•  ^^'hencc. 
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arose  lliis  order  of  things?"  To  suppose  ihem  eternal, 
would  be  to  make  them  sclf-existeiit,  immutable,  inde- 
structible; in  other  words,  it  would  be  to  supi)Obe  that 
they  had  a  necessary  existence,  and  that  the  very  suppo- 
sition of  their  destruction  would  involve  an  impossibility. 
Btit  how  ill  do  any  of  these  attributes  apply  lo  any  of  the 
objects  of  the  visible  universe  ?  Instead  of  beni^  immu- 
table, we  sec  them  eveiy  moment  liable  to  change  ;  in- 
stead of  being  indestructible,  we  have  no  dilTlculty  in 
conceivini;  their  utter  annihilation  :  indeed,  we  cannot 
conceive  how  they  should  be  kept  from  ii,  but  by  (lie 
susidining  influence  of  Him  who  created  them,  for 
God  himself  cannot  make  any  thing  independent  of  him- 
self. 

Whence,  then,  had  the  world  its  beginning  ?  It  could 
not  exist  without  a  cause  ;  for  this  is  the  property  of  a 
self-existent  and  necessary  being,  which,  as  has  already 
been  seen,  the  world  is  not,  neither  could  it  be  the  cause 
of  its  own  existence,  for,  in  that  case,  it  must  have  act- 
ed before  it  was,  which  is  impossible.  It  must  owe  its 
existence,  then,  to  a  being,  selt-existent,  uncreated,  eter- 
nal :  and  this  being  we  call  God,  who  created  all  things 
by  the  word  of  his  power,  ainl  who  has  informed  us  in 
the  records  of  inspiration,  that  a  time  shall  come  when 
the  elements  shall  melt  with  fervent  heat,  and  all  things 
shall  be  dissolved  into  their  original  nonentiiy,or  mould- 
ed into  new  forms  and  modes  of  existence,  by  thenar  of 
the  Almighty. 

All  the  ancient  philosophers  held  crcaliori,  in  the 
sense  in  which  it  is  now  generally  understood  among 
Christians,  'o  be  impossible.  It  was  an  axiom  with  ihem, 
that  nothing  can  be  ftroduced  out  of  nothing  ;  nihil ^fit  ex 
nihilo.  On  this  principle,  all  that  they  allowed  to  the 
agency  of  the  Deity,  was  the  arrangement  of  pre-cxist- 
ent  mateiials,  and  the  moulding  of  an  external  material 
substance  into  the  form  which  it  now  exhibits  in  the 
visible  universe.  This  is  liable  to  all  the  objections 
which  we  have  already  stated.  It  gives  to  matter  a  ne- 
cessary existence,  and,  of  course,  represents  its  destruc- 
tion as  impossible.  The  doctrine  of  Spinoza  is  the  le- 
gitimate offspring  of  this  axiom  of  the  ancients.  He 
saw,  that  lo  make  matter  eternal,  was  to  invest  it  with 
the  essential  attributes  of  Deity  ;  but,  instead  of  being 
staggered  by  this  consequence,  he  made  it  the  founda- 
tion of  his  theological  system ;  if  that  can  be  called 
theology  which  is  founded  on  the  motion  of  a  material 
Deity.  He  held,  that  no  being  can  communicate  any 
thing  but  its  own  nature  to  another  ;  taking  it,  therefore, 
for  granted,  that  the  material  world  exists,  he  thought 
that  it  followed,  of  course,  that  it  must  have  proceeded 
from  a  material  origin. 

There  cannot  be  a  grosser  mistake  than  to  suppose, 
that  the  Supreme  Being  can  be  compared  to  any  thing 
which  we  observe  in  the  visible  universe.  Aristotle, 
though  no  great  theologian,  yet  avoided  such  an  unjihi- 
losophical  notion  as  this.  For,  whilst  he  admitted  that 
the  Deity  was  the  first  mover  of  all  things,  he  laid  it 
down  as  an  incontrovertiblp  maxim  that  he  himself  was 
unmoved,  firincifiii  enim  nulla  est  origo.  Instead  of 
being  essential  to  his  nature  lo  possess  uie  qualities  of 
any  visible  substance,  his  essence  is  lo  be  conceived  as 
directly  opposite  to  every  thing  that  is  cognizul)le  by 
our  senses.  Every  object  in  nature  may  be  increased 
or  diminished,  but  God  is  infinite,  and  admits  of  neither 
increase  nor  diminution  :  every  thing  that  we  see  is  mu 
table,  but  tvith  God  there  is  no  variableness  nor  shadoiu 
of  turning  ;   in   short,  his  essential  attributes  cannot  be 


imparted  to  any  created  being  :  the  very  idea  of  a  creature 
excludes  the  possibility  of  such  communication,  lor,  if  it 
is  created,  it  cannot  be  self-existent  and  elernal.  None 
of  our  faculties  can  enable  us  to  form  any  thing  like  an 
adequate  conception  of  the  nature  of  God  ;  nay,  they 
necessarily  lead  us  to  form  wrong  conceptions  of  Him. 
We  can  judge  of  things  only  by  comparison,  b)  number, 
measure  or  weight.  But  to  what  shall  we  compare  God  ? 
We  may  compare  the  flume  of  a  candle  to  the  light  of 
the  sun,  or  a  grain  of  sand  lo  the  globe  of  the  earlh,  or 
to  the  masses  of  matter  which  compose  ihe  heavenly 
bodies;  for,  however  vast  the  difl'erence  may  be,  there 
must  be  definite  proportions  among  all  created  things. 
But  God  is  infinite,  and  cannot  be  compared  with  any 
object  which  we  have  ever  seen,  or  with  any  standard 
which  our  minds  have  ever  conceived.  The  only  idea 
that  we  form  of  infinity  is  by  adding  continually,  till  the 
amount  exceeds  our  powers  of  compiehension,  and  then 
we  fancy  that  we  have  a  conception  of  something  which  is 
infinite.  But  it  is  a  contradiction  in  terms,  as  has  already 
been  shewn,  to  suppose  an  infinity  constituted  by  the 
endless  addition  of  finite  parts. 

This,  however,  we  may  know  with  certainty,  that  wc 
daily  see  and  feel  the  operations  of  an  infinite  eternal 
being,  and  this  is  sufficient  for  our  purpose,  and  for  in- 
spiring confidence  and  hope,  though  the  nature  of  God 
be  unsearchable,  and  his  ways  past  finding  out.  We 
imagine,  indeed,  that  we  can  form  some  idea  of  ihe 
manner  in  which  the  Almighty  actuates  and  pei  vades 
universal  nature,  by  comparing  it  with  the  way  in  which 
the  soul  actuates  the  body,  and  communicates  its  influ- 
ence to  its  various  organs  and  members.  This  analogy 
or  illustration  has  been  employed  in  almost  every  coun- 
try where  any  discussion  has  taken  place  respecting  the 
nature  and  operations  of  the  Supreme  Being.  Hence 
he  was  called  the  anima  mundi,  by  the  ancient  phi- 
losophers ;  and  the  poets,  t.>king  up  the  same  idea, 
represented  all  things  as  full  of  God.  Jovis  omnia 
plena. 

It  is  perhaps  a  legitimate  illustration  to  say,  that  as 
the  soul  actuales  the  body,  so  God  actuates  the  frame 
of  nature.  But  beyond  this  we  cannot  advance  a  step 
with  safety  ;  for  we  shall  soon  find  that  the  comparison 
must  utterly  fail.  Our  souls  and  bodies  are  only  a  part 
of  the  general  machinery  of  nature,  (if  we  may  use  tliis 
expression,)  put  in  motion  and  upheld  by  the  hand  of  the 
eternal  workman.  We  may,  then,  infer  with  infallible 
certainty,  that  he  is  wise,  and  powerful,  and  good  ;  in 
the  same  manner  as  we  can  judge  from  effects,  that 
these  qualities  may  belong  to  human  agents  :  but  the 
motives  which  influence  men  lo  the  practice  of  virtue  can 
afford  us  no  explanation  of  tlie  counsels  of  God.  He 
works  in  us  to  will  and  lo  do  of  his  good  pleasure  ;  the 
motives  which  impel  us  to  iiction  are  exceedingly  vari- 
ous, and  very  often  beyond  our  control  :  they  arc  often 
entirely  unforeseen;  and  the  most  important  events  in 
the  history  of  our  lives  frequently  arise  out  of  circum- 
stances unexpected,  and  app  ireiitly  accidental.  AH  this 
is  entirely  inapplicable  to  God.  He  acts  of  himself 
alone,  and  never  can  be  influenced  by  external  motives, 
since  all  things  are  ordered  by  him,  and  are  dependent  on 
him. 

From  what  we  have  already  said  respecting  the  nature 
ol  God,  we  think  it  must  follow  by  necessary  conse- 
quence, that  there  can  be  but  one  God.  One  infinite 
being  excludes  the  possibility  of  any  other  possessed  of 
equal  or  independent  power.     Hence  God,  in  order  to 
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give  ilie  Israelites  the  most  impressive  idea  of  the  unity 
of  his  nature,  made  himself  known  to  them  by  his  attri- 
bute of  self-existence.  For  when  Moses  asked  his  name, 
he  commanded  him  to  say  to  his  countrymen,  "lam 
hath  sent  me  unto  you." 

As  God  is  infinite,  self-existent,  and  eternal,  he  is  also 
unchangeable.  Every  change  in  any  being  is  a  proof  of 
imperfection,  even  though  the  change  should  be  for  the 
better  :  for  a  being  susceptible  of  improvement  cannot 
be  absolutely  perfect.  But  God  is  the  same,andchangeth 
not.  No  addition  can  be  made  to  his  knowledge  or  hap- 
piness, he  can  therefore  have  no  reason  to  w  ish  to  change : 
and  as  there  is  no  power  superior  or  equal  to  his  own, 
there  can  be  no  necessity  which  can  compel  him  to 
change.  None  of  those  circumstances  which  produce  a 
change  in  human  conduct  can  have  the  slightest  influ- 
ence with  God.  We  are  often  compelled  to  change  our 
purposis,  because  they  have  been  planned  in  ignorance, 
and  circumstances  which  we  could  not  foresee  have  ren- 
dered them  impracticable.  The  most  pernicious  of  all 
absurdities  would  be  laws  and  regulations  which  could 
not  be  altered.  Such,  we  read,  was  the  case  with  the 
laws  of  the  ancient  Medes  and  Persians;  and  the  only 
consequence  of  such  regulations  must  have  been  to  ob- 
struct the  improvement  of  the  human  race  in  happiness 
and  knowledge.  But  nothing  can  ever  occur  to  induce 
God  to  alter  his  pui poses;  for  they  were  not  formed 
after  the  manner  of  the  short-sighted  plans  of  mortals. 
Thty  are  always  founded  at  first  in  infinite  wisdom, 
and  with  a  perfect  knowledge  of  every  thing  that  is  to 
comt  to  pass,  and  therefore  there  can  be  no  reason  why 
they  should  ever  be  changed.  When  we  see  a  nation 
at  one  time  prosperous  and  successful,  and  at  another 
discomfited  and  depressed,  and  when  we  ourselves  ex- 
perience alternate  vicissitudes  of  gladness  or  sorrow, 
we  must  not  suppose  that  these  outward  changes  of 
fortune  proceed  from  any  change  in  the  counsels  of 
God.  He  has  always  the  s.ime  object  in  view,  viz. 
the  happiness  or  improvement  of  men  ;  and  lie  adapts 
his  dispensations  to  their  circumstances,  according  as 
they  need  encouragement,  correction,  or  assistance. 

W*e  have  already  alluded  to  the  argument  which  Dr. 
Curke  employs  to  prove  the  existence  of  a  God.  Il 
arose  out  of  some  sublime  metaphysical  ideas  of  Sir 
Isaac  Newton,  respecting  the  nature  of  the  Supreme 
B;  ing.  He  had  sjid,  non  est  duratio  et  sflatium,  sed 
durat  et  adcst.  &c.  Dr.  Clarke  conceived,  that  in 
space  and  duration  he  had  got  hold  of  two  qualities, 
wiii'.  h,  as  thty  could  not  belong  to  any  created  sub- 
stance, must  be  attributes  of  the  necessary  self-exist- 
ent being.  We  give  the  sum  and  substance  of  his 
doctrine  in  his  own  words.  "  The  supposal  of  the 
existence  of  any  thing  whatever,  neccssaiily  includes 
a  pre-supposiuon  of  the  existence  of  space.  Nothing 
can  possibly  be  conceived  to  exist,  without  thereby 
prt-supposing  space;  which  therefore  I  apprehend  to 
be  a  property,  or  mode  of  the  self-existent  substance; 
and  that,  by  being  evidently  necessary  itself,  it  proves, 
that  the  substance  of  which  it  is  a  property  must  be 
also  necessary." 

We  most  willingly  do  justice  to  the  many  profound 
and  i-nlightened  views  which  occur  in  D..  C  trke's 
Demonstration  of  the  Being  and  .Attributes  of  God  :  but 
we  think  his  main  argument  rests  on  a  false  founda- 
tion. So  far  from  spjcc  being  necessary  to  the  exist- 
ence of  every  thing-  mind,  with  its  affections,  has  no 
relation  to  it:  and,  with    the    exception    of  the    ideas 


which  arise  from  touch,  we  might  have  had  everv 
other  idea,  feeling,  and  afl'cction  which  can  enter  the 
human  mind,  without  being  so  much  as  able  to  form 
an  idea  of  space.  Where  was  space  when  there  was 
nothing  else  but  the  Deity  ?  It  was  then  a  non- 
entity ;  and  it  is  still  so  ;  never  having  had  any  actual 
existence  ;  but  possessing  the  potentiality  of  admit'.ng 
the  existence  of  every  created  thing.  In  short,  space 
is  a  mere  privation;  and  we  might  as  well  assign  a 
real  existence  to  siieiice,  because  it  has  the  potentiality 
of  admitting  sound,  or  to  darkness,  which  has  the  po- 
tentiality of  receiving  light,  as  ascribe  reality  to  space, 
which  has  merely  the  capacity  of  admitting  the  exist- 
ence of  material  substance.  It  has  been  said,  that  we 
cannot  conceive  the  annihilation  of  space  :  annihilate 
matter,  and  we  cannot  conceive  that  space  can  have  an 
existence.  It  exists  only  in  our  conceptions;  and  is  as 
foreign  to  the  nature  of  God,  as  the  passions  and  feelings 
of  men,  which  never  can  be  predicated  of  the  divine 
essence. 

Mr.  Locke  says,  that  though  a  man  were  placed  at 
the  utmost  conceivable  verge  of  creation,  yet  he  would 
still  be  able  to  thrust  out  his  hand  beyond  himself:  and 
hence  he  argues  that  space  is  infinite.  It  would  be  just 
as  rational  to  say,  that  there  are  no  limits  to  non-entity. 
God  alone  is  infinite:  and  he  has  provided  a  theatre  for 
the  display  of  his  infinite  power  ;  and  to  suppose  any 
limits  beyond  which  created  substances  could  not  exist, 
would  be  to  limit  the  power  of  God. 

We  hope  that  we  speak  with  sufficient  reverence, 
when  we  say,  that  the  infinite  mind  can  have  no  idea 
of  time,  which  arises  solely  from  the  succession  of 
ideas  in  our  own  minds.  No  such  succession  can  take 
place  in  the  divine  mind.  With  God,  a  thousand  years 
are  as  one  day,  and  one  day  as  a  thousand  years. 
In  the  same  manner,  space  has  only  a  reference  to  our 
conceptions;  and  we  view  it  as  consisting  of  definite 
portions,  added  together  without  end.  We  can  evi- 
dently divide  it  into  parts  ;  we  can  suppose  any  sub- 
stance to  be  annihilated;  and  yet  we  can  form  a  clear 
conception  of  the  space  which  it  occupied,  and  of  the 
dimensions  which  this  space  possesses.  But  noiiiing 
which  consists  of  definite  parts  and  proportions  can  be 
a  property  of  the  Divine  nature,  whicn  is  witr.out  be- 
ginning, without  end,  and  without  limitation,  infinite, 
immense,  and  omnipresent. 

The  moral  arguments  for  the  immortality  of  the  soul 
will  be  found  under  the  article  Moral  Philosofihy.  The 
metaphysical  arguments  for  the  soul's  immortaliiy  are 
by  no  means  so  satisfactory  as  those  which  we  have 
adduced  to  prove  the  existence  of  a  God.  The  an- 
cient metaphysicians  generally  admitted  that  the  soul 
was  immortal :  but  they  inferred  this  from  the  doc- 
trine of  the  soul's  pre-existence,  which  was  almost 
universally  received  among  them.  They  saw,  that  if 
they  admitted  that  the  soul  was  created,  they  must  in- 
stantly renounce  the  argument  foi  its  inherent  immor- 
tality: for  they  held,  that  nothing  which  was  created 
could  lay  claim  to  natural  immortality.  They  suppos- 
ed the  soul  to  be  an  emanation  from  the  Dtity,  or  an 
excerpt  from  his  substance,  and  that  il  would  again  be 
absoibed  into  his  essiticc.  This  doctrine  destroyed 
any  profitable  com  lusiuns  which  might  be  deduced 
from  the  soul's  immuriality  :  for  il  went  to  annihilate 
personal  identity,  and  virtually  to  set  aside  a  state  of 
punishment  and  reward.  It  wjs  aiteiided  with  other 
absurdities,  which  are  thus  stated  by  St.   Augustine — 
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"  Qviid  infcliciiis  crcdi  potest,  (-niam  Dei  partem  vapu- 
laif,  cum  pu'T  vaiiulat  ?  Jam  vcio  paites  Dei  fieri  las- 
civas,  iniquas,  inipias,  aupie  oniniiio  (ianiiiubiles,  qiiis 
ieire  potest  nisi  fjiii  prorsus  iiisanit." 

Tlie  only  initaphysical  aigimieiil,  of  any  weiglit, 
for  tlie  iniinoiiality  of  the  soul  is,  that  as  the  soul  can- 
not be  afl'tcied  by  the  vicissitudes  which  alter  or  de- 
compose niateiial  substances,  it  can  be  drslioyed  only 
by  annihibtiun  :  but  we  have  never  seen  any  thing  like 
annihilation,  even  with  regard  to  material  subsluncc — 
"  Onniia  nuitantnr,  nihil  interil  :"  of  course  we  have 
much  less  reason  to  suspect  the  annihilation  of  the 
soul,  which  we  have  never  seen  subjected  to  any  of  the 
changes  which  pioducc  such  striking  alterations  in  the 
appearance  and  qualities  of  matter. 

Hut  no  doctrine  is  more  completely  established  than 
the  immortality  of  the  soul,  when  we  take  into  view 
the  moral  and  religious  arguments  drawn  from  the  ca- 
pacities of  the  soul,  and  the  general  administration  of 
God  with  regard  to  this  lower  world  ;  and  more  espe- 
cially when  we  attend  to  the  instructions  of  that  Divine 
Teacher  ivho  has  brought  life  and  iin?nor(ality  to  tight, 
and  confirmed  the  doctrine  by  his  own  resuriection 
from  the  dead. 

METASTASIO,  PiETKo  Abate,  the  celebrated  dra- 
matist, was  born  at  IJome  on  the  3il  of  January  IG98.* 
His  birth  name  was  Trapassi.  We  shall  immediately 
have  occasion  to  mention  the  circumstance  in  conse- 
quence of  which  it  was  changed.  His  family  had  once 
been  opulent,  though  reduced  to  poverty  by  gradual 
decline.  His  grandfather,  I'elician  Trapassi,  was  one 
of  the  thirty  inhabitants  of  Assisi,  to  whom  the  free- 
dom of  the  city  belonged.  The  father  of  the  poet,  Fe- 
lici  Trapassi,  was  however  unable  to  subsist  in  his  na- 
tive place,  and  enlisted  for  a  soldier  in  the  regiment  of 
Corsi.  He  soon  afterwards  married  Francesca  Galasti, 
of  Bologna,  by  whom  he  had  many  children.  The 
poet  was  their  second  son.  Felice,  whilst  he  was  in 
garrison,  added  something  to  the  scanty  pay  of  a  sol- 
dier towards  the  maintenance  of  a  family,  by  becoming 
an  amanuensis;  and  having  fulfilled  his  military  ser- 
vice, and  by  extreme  industry  and  economy  saved  a 
little  money,  he  entered  into  partnership  with  a  shop- 
keeper at  Rome,  for  the  sale  of  goods  which  belong  to 
what  the  Romans  call  I'arte  bianca,  consisting  of  oil, 
flour,  pastry,  and  other  culinary  materials.  Having 
prospered  tolerably  in  this  kind  of  merchandise,  he 
placed  his  two  eldest  sons,  Leopoldo  and  Pielro  at  a 
grainmar  school.  Pietro  (our  subject)  soon  discovered 
an  extraordinary  quickness  for  learning,  and  a  dispo- 
sition for  poetry.  He  could  turn  extempore  verses  on 
any  given  subject  before  he  was  ten  years  of  age.  This 
faculty  he  used  to  exercise  after  school  hours  at  his  fa- 
ther's shop,  where  crowds  would  assemble  in  the  streets 
to  hear  the  young  improvisator!.  During  one  of  those 
tuneful  fits,  the  learned  civilian  and  critic,  Gravina, 
accidentally  passed,  and  was  so  stiuck  by  the  harmony 
of  the  child's  verses,  and  the  sweetness  of  his  voice,  as 
well  as  by  the  liveliness  of  the  thoughts  which  he  threw 
out  '■'■  alimfirovista"  either  on  persons  who  stood  near 
him,  or  any  subject  of  their  suggesting,  that  he  stopt 
to  adniire  him,  and  offered  him  money.  The  polite  re- 
fusal of  the  little  bard  to  accept  of  his  donation  increas- 
ed  his  admiration  of    him — he  resolved   to  adopt  him. 


and  went  immediately  to  solicit  the  consent  of  his  pa- 
rents for  that  purpose.  As  the  civilian  did  not  pro- 
pose to  take  him  Irom  Rome,  his  father  saw  no  necessi- 
ty for  refusing  the  proffered  patronage,  and  the  next 
morning  Pietro  was  consigned  to  Gravina's  care,  who 
gave  him  the  Greek  name  of  Metasiasio,  as  niTuc-rairii, 
mutalio,  seemed  at  once  to  express  his  former  name  of 
Trapassi,  and  his  new  situation  as  an  adopte<l  child. 

It  seems  at  first  sight  rather  inconsistent,  that  his 
patron,  who  had  adopted  him  on  account  of  his  poetry, 
should  have  destined  him  to  a  study  so  unpropiiious  to 
poetry  as  that  of  the  law  ;  but  Gravina  was  himself  a 
lawyer;  and,  excepting  the  church,  there  was  no  other 
profession  by  which  emoluments  and  honours  could  be 
then  attained.  At  fiisl,  Metastasio  was  set  to  the  pe- 
rusal of  pandects,  decices,  and  edicts — he  nevertheless 
read  the  poets,  by  Gravina's  permission,  particularly 
Ariosto  and  Homer  ;  and  having,  at  the  age  of  four- 
teen, jiroduced  his  tragedy  of  Giusiino,  an  astonishing 
work  for  a  boy,  though  Metastasio  afterwards  regretted 
its  appearance  among  his  riper  works;  his  pation  not 
only  tolerated  but  encouraged  his  poetical  bias.  Gravi- 
na took  him,  when  he  was  18,  to  Naples,  expressly  to  af- 
ford him  an  opportunity  of  singing  extempore  with  the 
most  celebrated  improvisator!  at  that  time  in  Italv . 
When  he  appeared  in  Naples,  he  soon  became  an  uni- 
versal favourite.  Nothing  was  to  be  heard  of  but  hia 
beautiful  extemporaneous  verses,  which  his  hearers  car- 
ried away  in  their  memory — the  grace  and  dignity  of 
his  elocution — and  the  inspired  expression  of  his  coun- 
tenance. 

With  his  poetical  pursuits,  he  still  continued  the  study 
of  the  law;  and  in  order  to  obtain  a  passport  through 
the  only  other  promising  road  to  preferment  at  Rome, 
he  took  the  minor  orders  of  priesthood,  by  the  advice 
of  his  affectionate  master.  At  20  years  of  age  he  lost 
his  patron  Gravina,  who  died,  aged  54,  leaving  behind 
him  the  character  of  a  moderate  poet  and  orator,  but 
of  great  learning  and  classical  knowledge,  and  con- 
siderable acuteness  in  criticism,  though  not  unble- 
mished by  asperity.  He  rendered  his  name  more  cele- 
brated by  protecting  Metastasio  than  by  all  the  works 
of  his  own  pen.  The  benefit  of  his  influence  on  Me- 
tastasio's  taste  has  been  doubled,  for  he  was  a  precisian 
in  his  ideas  of  classical  purity,  and  it  is  supposed  that 
if  he  had  lived,  his  advice  might  have  cramped  his  pu- 
pil's genius  with  rules  of  Greek  art,  and  implicit  imita- 
tion. However  this  may  be,  Metastasio's  expressions 
of  grief  for  his  loss,  which  were  strongly  conveyed  in 
poetical  efl'usions,  were  never  suspected  of  being  insin- 
cere, though  his  mourning  for  him  was  that  of  an  heir, 
which  is  sometimes  so  ludicrously  doubtful, — for  Gra- 
vina, faithful  to  his  promise  of  treating  him  as  his  own 
child,  bequeathed  to  him  15,0U0  Roman  crowns,  an 
excellent  library,  rich  furniture,  and  a  small  estate  in 
the  kingdom  of  Naples.  The  specie  alone,  (equal  to 
between  three  and  four  thousand  pounds,)  was,  ac- 
cording to  the  value  of  money  in  those  days,  a  sufficient 
independence;  but  among  the  lessons  which  his  pa- 
tron had  taught  him,  he  seems  to  have  forgotten  those 
of  worldly  wisdom.  His  legacy  was  soon  spent,  not 
indeed  in  vicious  couises,  but  in  the  munificence  of 
good  cheer  which  he  shewed  to  the  admirers  of  his 
l)oelry   and  the  frequenters   ol   his  table.     In  two  years 


*  Dr.  Burney  (life  of  Metas'asio)  says  the  0th  of  January.     We  follow  the  d;itc  of  the  lite  prefi.xed  to  the   Flureiitiiie  edilioii  of  the 
])oel's  works. 
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only  an  insignificant  landed  properly  remained ;  but 
though  his  tall  was  like  Timon's,  he  had  nothing  ol' 
the  misanthrope  in  his  bland  and  benevolent  disposi- 
tion. Ai  two  and  twenty,  he  set  himself  to  renew  the 
study  of  the  law  as  a  profession  ;  and,  as  if  he  had  re- 
solved to  secure  himself  against  the  seduction  of  the 
muses,  he  placed  himself  under  an  advocate  of  the 
name  of  Paglielti,  a  man  who  is  described  as  ''  all  law," 
a  bluer  enemy  to  poetry — one  who  hated  the  sound  of 
verse,  and  tlie  very  sight  of  a  poet;  and  was  merciless- 
ly intolerant  of  the  slightest  deviation  from  worldly 
prudence.  One  may  figure  a  whimsical  scene,  in  con- 
ceiving the  shrewd  and  suspicious  lawyer  receiving 
such  a  noviciate,  a  youth  already  known  and  celebrat- 
ed for  poetical  genius,  but,  with  his  fortune  spent, 
obliged  to  determine  in  earnest  that  he  would  prosecute 
his  legal  sludies.  The  assiduily  of  Mctastasio  is  said 
to  have  at  first  inspired  Paglielti  himself  with  confi- 
ilence,  that  he  was  thoroughly  weaned  from  poeiry  ; 
and  we  are  told,  that  many  who  had  before  admired 
his  verses,  now  regarded  the  rapidity  of  his  progress  in 
legal  knowledge  with  still  greater  astonishment;  but 
this  change  was  an  efi'uit  aganist  nature,  and  could  not 
continue.  At  the  end  of  a  year,  we  find  him  making 
a  sly  breach  of  his  contract  with  the  rugged  advocate, 
by  writing  an  epiihalamiuni  of  100  octave  stanzas,  at 
the  instigation  of  the  Countess  of  Althau.  Then  came 
his  drama  of  Endymij7i,  under  the  same  sedative  influ- 
ence. The  viceroy  of  Naples  next  prevailed  on  him  to 
wiile  the  diama  of  the  Gardeyi  of  the  Hcs/icrides,  on  a 
promise  that  it  should  be  kept  a  profuund  stcret  irom 
his  inexorable  lawyer.  His  next  drama  was  Angelica, 
the  plot  of  which  is  taken  from  Ariosto.  The  poems 
which  he  produced  at  Naples  were  universally  admired, 
partitulaily  the  Gardens  of  the  Hcuperides,  but  none  felt 
ihe  beauties  of  that  drama  so  lorcioly  as  Signoia  I\Ia- 
rianna  Benti  Uulgarini,  commonly  called  the  Romanina, 
ihe  greatest  female  singer  and  actress  of  her  time,  who 
performed  the  part  of  Venus  in  that  piece,  and  was  so 
enchanted  with  the  poetry,  that  she  would  not  rest  till 
she  was  introduced  to  the  acquaintance  of  the  author. 
She  felt,  on  seeing  him,  (says  his  biographer),  an  un- 
common regard  for  him,  and  it  was  believed  lo  be  mu- 
tual. Meanwhile  his  legal  friend  Paglietti  did  not  re- 
gard him  by  any  means  with  tlie  same  pleasant  looks  as 
the  actress  his  admirer,  the  Romanina.  His  poetical  re- 
putation was  now  blazoned  abroad  ;  and  his  disgust  at 
ihe  law,  added  to  the  severity  of  the  old  advocate,  soon 
became  sutTicienlly  strong  to  make  him  wish  to  abandon 
the  profession.  Meanwhile  the  Romanina  pressed  him 
lo  take  up  his  residence  under  her  roof,  and  her  hus- 
band joined  in  the  same  request.  Metastasio  was  not 
insensible  to  the  apparent  indecorum  of  quitting  a  grave 
profession,  as  well  as  of  laying  himself  under  obliga- 
tions to  the  iamily  of  Bulgarini ;  but,  after  a  struggle  in 
his  own  mind,  he  gave  way  to  his  love  of  poeuy  and 
kisure,  and  possibly  also  lo  his  partiality  for  the  lady, 
and  accepted  the  invitaiion.  To  this  proceeding,  what- 
ever may  be  thought  of  his  motives,  the  world  was  per- 
haps indebted  for  the  direction  of  his  exquisite  genius 
into  its  proper  channel. 

At  the  request  of  the  Romanina,  he  wrote  his  "  Di- 
done  Abbandonata,"  which  was  perhaps  ihe  first  perfect 
)nusical  drama  that  ever  graced  the  Italian  stage.  The 
Romanina  was  a  great  actress,  and  a  good  judge  of  dra- 
matic poetry,  and  Metastasio  was  obliged  to  her  for 
suggesting   the  finest    situations  in    his  JDUlone.      She 
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was  thought,  with  the  exception  of  -Mingotli,  to  be  the 
only  instance  ever  known  of  a  female  singer  who  had 
studied  stage  effect  as  well  as  harmony,  sufiTiciently  lo 
enlighten  the  author  of  the  words  which  she  sung,  as 
well  as  the  composer  of  the  music.  The  celebrity  of 
the  Didone  occasioned  its  being  set  by  the  best  compos- 
ers of  the  time,  for  the  other  principal  liieatres  of  Italy, 
and  it  brought  the  author  a  considerable  [jccuniary  re- 
ward. 

In  1727,  the  Romanina  having  fulfilled  all  her  thea- 
trical engagemenls  at  Naples,  was  ready  to  return  to 
her  native  city  of  Rome,  provided  her  beloved  poet 
would  accompany  her.  Metastasio  hesitated  for  some 
time,  but  at  length  consented,  on  condition  that,  in  re- 
turn for  the  hosijitality  which  he  had  received  under 
her  roof  at  Naples,  she  and  her  family  would  consent 
to  be  his  guests  at  Rome,  where  the  relatives  of  Mc- 
tastasio siill  resided.  He  therefore  wrote  to  his  agents 
lo  procure  a  house  for  the  rccepiion  of  his  two  fami- 
lies of  the  Trapassi  and  Bulgarini  ;  and  from  the  time 
of  his  arrival  in  that  city,  till  his  departure  for  Ger- 
many, ihey  all  lived  under  the  same  roof.  The  Ro- 
manina, as  more  accustomed  to  the  superintendance  cf 
a  family,  managed  the  household  ;  the  rest  attended  to 
their  own  pursuits  ;  while  Metastasio  received  his  visi- 
tors, wrote  his  verses,  and  increased  his  celibrity. 

H:;  finished  several  operas  during  his  residence  at 
Rome,  as  the  "  Catone  in  Ulica,"  Egio,  Semiramidc 
Reconnosciuta,  Artaserse  and  Alessandro  nelle  Indie, 
and  his  reputation  continued  to  increase,  not  only  in 
Italy,  but  spread  beyond  the  Alps.  But  with  all  the 
praises  which  he  acquired,  it  does  not  appear  that  he 
reaped  much  profit  from  his  labours;  and  though  he 
could  not  be  said  to  be  in  necessitous  circumstances, 
with  his  generous  friend's  purse  at  liis  command,  he 
was  poor,  and  surrounded  by  barren  prospects  com- 
pared with  the  claims  which  he  had  upon  the  grati- 
tude of  his  country,  as  the  restorer  of  her  poetry,  and 
as  the  greatest  living  ornament  of  lier  language.  He 
had  invited  the  Romanina  to  be  his  guest,  but  was 
obliged  lo  be  indebted  to  her  liberality.  She  tried  to 
console  him  with  the  most  affectionate  appeals  lo  his 
fortitude,  but  his  spirit,  though  naturally  cheerful,  be- 
gan to  sink  into  gloom  and  despondency.  His  affairs 
were  in  this  unprontising  state,  when,  in  17^9,  he  re- 
ceived an  mvitation  from  the  Court  of  Vienna  to  come 
and  reside  there  as  coadjutor  to  Apostolo  Zeno,  the  im- 
perial laureate.  His  pension  was  to  be  three  thousand 
floiins  (L.300)  a  year.  The  offer  was  the  more  flatter- 
ing, that  it  came  in  consequence  of  the  recommendation 
ol  2cno  himself,  who  had  enjoyed  the  laurel  since  the 
year  1718.  His  chief  employment  had  been  to  furnish 
lyrical  dramas  for  the  imperial  theatre,  and  they  were 
leckoned  the  best  dramas  of  the  kind  which  the  Italian 
language  could  boast  of,  before  those  of  Metastasio. 
Zeno,  declining  in  health  and  years,  most  honourably 
recommended  a  substitute  for  himself  in  this  employ- 
ment, who,  he  must  have  clearly  foreseen,  would  eclipse 
his  own  poetical  memory. 

On  quitting  Rome  for  the  imperial  capital,  Metasta- 
sio consigned  the  caie  of  all  his  effects  and  concerns  lo 
his  zealous  friend  the  Romanina,  who  willingly  took 
charge  of  his  little  places,  and  of  the  sums  of  money 
which  he  left  behind  him  for  the  support  of  his  father. 
He  arrived  in  Vienna  the  30th  of  July,  1730.  The 
first  reguhir  opera  which  he  produced  for  the  imperial 
theatre  was  "  Adriano  in  Siria,"   which  was  set  to  mu- 
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sic  by  Caldara.     Ol  us  success  wc   l.ave  no  account ; 
but  we  nuiy  conjecture  that  it  was  well  received,  from 
die  favour   wl.icli   was   shown  to  it  by   the    rest  of  Eu- 
rope.    In  one  of  liis  letters  to   Marianna    Uulj;arini,  he 
gives   a  pleasiiii;  account  of  the   reception  of  •'  Denic- 
trio,"  tlie  second  opera  which  he  composed   in  Vienna. 
The  applause,  he  says,  was  such  as   the   oldest   people 
never  remembered  havinj;  been   given  to  any   theatrical 
piece.     The  audience  repeated    parts  of  it  in  conversa- 
tion as  if  it  had  been  Geiman.     lie  had   not   only   been 
successful,  but  had    conquered   the    envy   attenamg   on 
success  ;  and  "  those,"  he  says,  "  who   were  befoie  his 
enemies,  arc  now   become   his   apostles."     His   corres- 
pondence with  Rumanina  continued  to  detail  to  her   the 
successive  reception  of  his  pieces,  and   the   oilier   inci- 
dents of  his   life,  till   no  great   lime   before  her   death, 
which  took  place  in  1734.     She  manifested  her  aliach- 
ment  by  beqealhinsj  to  him  all  her  possessions  after  the 
ilecease  of  her  husband,  to  the  amount  ot  25  000  crowns  ; 
but  Metastasio,  with    much    re<:li;ude    and    propriety, 
<leclined  the    bequest.     Inconsistent    as    it    may    seem 
wiih  our  ideas  of    law   and  decorum,    the  legality     of 
this    will     is    not    questioned    by    any    of    his    Italian 
biographers  ;    and   his  renunciation  of    it  is  spoken   ot 
by  them  all  as  a  most   disinterested   sacrifice.     Of  the 
nature  of  his   connection   with  the  Romanina,    it  is  no 
g.-eat   breach  of  charity  to  judge,  that  it   was  not    pro- 
bably quite  plaionic.     The   circumstance   of    her   hus- 
band   residing  in  the   same  house   with  them,    both  at 
Naples   and    Rome,    might    be    thought  indications    of 
conjugal  fidelity;  but  a  chaste  actress  and  opera  singer 
is  a  still  more  uncommon  phenomenon  in  Italy   than   in 
England.     The   female    Italian   opera     singers,  as    Di. 
Burney   observes,  generally    find  it   convenient  to  have 
a   nominal    husband,   who   will   fight   their   battles,  and 
>;ontend  with  the  impressario,  or  manager  of  the  opera. 
In  the  course  of  their  correspondence,  it  appears   as   if 
•,he  Romanina  was  at  one  time  anxious  to  go   to  Vienna 
as  a  singer,   and   suspected  Metastasio  of  not   sp';aking 
openly    on   the   subject.     It    was  thought   that  he   was 
fearful  of  the  effect  which  her  arrival  might   have   had 
on  his  own    reputation,  as    the   Emperor  Charles   VI. 
was  a  prince  of    very    rigid    ideas  of   decorum.     Yet, 
after  all,  it   is   not    easy  to  part,  on  very  harsh  terms, 
Avith  the  name  and   memory  of  the  woman  who  solaced 
the    heart,    and    cherished    the    genius   of    Metastasio. 
Something  may  be  allowed  for  the  general  manners  of 
her  country   and   her   vocation.     She   was   no   ordinary 
person;    she   made   no  vulgar  choice   in  her  affection  ; 
and  was  neither  mercenary  nor   inconstant  in   preserv- 
ing it.     The   age   at   which    she  died   is   not    precisely 
known  ;  but  she   was   probably   older   than   Metastasio, 
having  attained    to   the   zenith  of    her   reputation   as   a 
singer  in  Genoa  in  1712.     Metastasio  speaks  with  deep 
trrief  for  her  death  to  those  with   whom  it  was  not  his 
interest  to   be   ostentatious  of  such   feelings.     In  a  let- 
ter   to    his    brother,    he    says — "  Poor    Marianna    will 
never   return  ;    and  I    believe   that  the  rest  of  my  life 
will  be   insipid  and    sorrowful."     It    has    been  already 
noticed,  that  in   early  life    he  took  the  minor  orders  of 
priesthood.     In  one  of  his  letters  to   his   female  friend, 
he   mentions  the  death  of  a  certain  abate  in  Sicily,  to 
whose  vacant  abbey  he  would  have  wished  to  succeed ; 


but  did  not  know  in  what  diocese  it  was  situated,  or 
whether  it  was  requisite  that  the  candidate  should  be  a 
regular  ecclesiastic.  It  appears  from  other  letters,  that 
although  he  wished  for  secular  perferment  in  the 
church,  he  had  no  intention  to  be  an  ecclesiastic  "  in 
aacrin." 

His  course  of  life  after  his  removal  to  Vienna,  was 
little  varied  by  other  events  than  the  successive  pro- 
duction of  his  operas.  InirSS.  ne  was,  witnout  soli- 
citation on  his  part,  compliincnted  by  the  city  of  Asisi 
with  a  patent  of  nobility.  His  appointment  of  lau- 
reate, and  the  profits  of  nis  compositions,  enabled  him 
to  support  a  respectable  appeatance  in  society,  and  to 
live  with  all  the  comforts  necessary  to  his  retired  and 
moderate  habits.  It  may  be  suspected,  nowever,  that 
he  was  obliged,  for  many  years,  to  cnerisn  retired  and 
moderate  habits  from  necessity  as  much  as  choice  ;  nor 
does  he  write  to  liis  friends  at  all  times  with  unquali- 
fied satisfaction  about  his  pecuniary  affairs.  '•  Charles 
VI.,"  he  says  in  a  letter  to  a  Iriend,  '■  as  a  reward 
for  my  long  services,  and  to  make  up  for  my  unpaid 
salary,  granted  me  a  thousand  crowns  in  Sicily  on  a 
bishoprick  or  benefice  in  that  kingdom;  but  all  the 
bishops,  abbots,  and  beneficed  clergy  became  from  that 
time  immortal,  and  the  kingdom  was  lost  before  I  had 
received  a  penny  The  treasurership  of  Coscnza  in  Ca- 
labria becoming  vac<nt,  my  august  patron,  remeiuber- 
ing  my  unpaid  arrears,  destined  it  for  me.  I  look  pos- 
session—spent more  than  800  ducats  of  my  own  money 
in  fees  und  other  expences  ;  but  before  I  had  begun  to 
to  reap  the  first  crop,  the  Spaniards  entered  the  king- 
dom, and  I  remained  with  my  patent  in  my  liand,  ready 
for  curling  my  hair,  or  folding  up  sugar  plums." 

The  Empress  Queen,  he  farther  relates  to  his  corres- 
pondent, impoverished  by  a  seven  years'  war,  was  ob- 
liged to  diminish  the  salaries  of  her  servants.  To  con- 
sole him  for  this  diminution,  and  for  his  other  lasses, 
she  assigned  him  1500  florins  in  Milan  ;  but  at  the  end 
of  five  years  the  promise  was  untulfiiled  ;  and  after  fif- 
teen years  service  he  found  himself  in  a  worse  state 
than  when  he  had  left  his  native  country.  This  was 
undoubtedly  a  faithlul  picture  of  his  affairs  at  one  pe- 
riod of  his  residence  in  (iermany.  It  is  clear,  nowever, 
that  he  must  have  ultimately  saved  money  at  Vienna  in 
the  course  of  his  long  life,  from  the  sums  which  he  left 
at  his  death. 

These  particulars  of  his  private  history  are  contain- 
ed in  his  correspondence  with  the  celebrated  singer 
Farinelli.  A  friendship  subsisted  between  our  poet 
and  that  musician  for  fifty  years,  after  they  were  sepa- 
rated and  established  in  the  service  of  different  mo- 
narchs  in  the  two  most  remote  capitals  of  Europe. 
The  poet  and  musician  were  nearly  of  the  same  age, 
and  began  their  public  career  in  the  city  of  Naples  at 
the  same  time.  They  regarded  each  other  as  twins  of 
public  favour,  brought  to  light  at  the  same  birth,  and 
united  in  one  common  interest.  Metastasio  never  ima- 
gined his  poetry  injured  by  Farinelii's  loo  florid  style 
of  singing  ;  and  such  was  his  fraternal  affection  for  his 
'•  caro  ,^emeUo,"  tliat  he  ovcilooked  or  forgot  the  wan: 
of  simplicity,  action,  and  pathos  in  his  singing  so  entire- 
ly, as  to  censure  young  performers  for  these  defects  in 
his  letters  to  Farinelli.* 


•  F.irinelli  (whose  voice  was  found  to  operate  on  the  disordered  mind  of  Philip  V.  like  the  harp  of  David  on  the  evil  spirit 
of  Saul,)  was  retained  in  the  service  of  the  Spanish  court  with  a  pension  of  300/.  a-year,  which,  after  Philip  V.  died,  was  con- 
tinued under  his  successor. 
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The   tenor  of    his   life    was   uniform  and  placid  at 
Vienna,  if  not  remarkably   happy  ;    and   whatever  dis- 
turbance the  absence  and  remembrance  of   Marianna 
may    have    given    hinn,  he  never  seems  to  have  fallen 
again   in  love.     "  You  believe    me,"    he  says  in  one  of 
his  letters  to  a  friend,  "  in  danger  here  from  the  charms 
of  some  tranquil  Teutonic  beauty  ;  how   mistaken   you 
are.     Here,  love  and  hatred   never  disturb  the  sleep  of 
any  mortal :  here  the  body  cares  very  little   for  the  af- 
fairs of  the    mind ;   at   night   you    may   be   a   favourite, 
and  in    the  morning  unknown.     Eagerness,   agitation, 
solicitude,     little    quarrels,    reconciliations,    gratitude, 
vengeance,  £cc.  all  that    gives  terror  or  pleasure   in  the 
commerce  ot  delicate  souls,  is  here  thought   ridiculous, 
or  fit  only   for  the   embellishments  of  romances.     It  is 
incredible    to    what  a    pitch    of    indolence     the    placid 
nymphs  of  this  place  are   arrived.     1  should  despair  of 
finding  one  that   would  relinquish  a  game  at  piquet  for 
the  loss  or  death  of  her  dearest  lover.     There  are  many 
who  would  think  the  turning   aside  from  their  sampler 
among  the  most   mysterious   excesses  of  genius."     He 
divided  his  apartments   with  U\c  family  of  Signor  Mar- 
tinez, the  imperial  librarian,  whose   sister,  brought    up 
from  the  cradle  by  the   poet,  and    highly   accomplished 
in  literature  as  well  as  in  music,  devoted  herself  with 
filial  attachment  to  his  amusemeni.     From    the    period 
of  his  fixing  in  this   intimacy    with   the   family  of  Mar- 
tinez, he   acquired  a  habit  of  dividing   his  time   so  re- 
gularly, that  a  single  day    became  something  like  a  mi- 
niature of  his  life  ;    and  he    was   often   in    jest,  though 
with  great  justice,  compared  to  a  clock.      In  the  morn- 
ing he  went  always  at  the  same  hour   to   hear    mass    at 
the  ciiurch  of  the  Capuchins  ;    from  thence  he  went  to 
■visit    the  Countess  of   Althau,  with  whom,  his  Italian 
biographer  says,  that  lie  regularly   spent  his   time   from 
eleven  till  two  in  the  morning,  and    from  eight   till   ten 
in  the  evening  ;  and  after  her  death  he   spent   the  same 
allotted    hours  with   his    friend    Perlas,    the    canon    of 
Breslaw.     We  must   suppose  that  he  met  at  that  lady's 
house  the    circle   of  friends    to    whose  society   he  was 
chit-fly  attached.     He    rose,  took    his   meals,  and    went 
to  bed  always  at  a  stated  hour.     At  six   in  the   evening 
he  received  at  home  the  Sardinian   minister   and    Baron 
Hagen,    the  president   of   the    imperial    Aulic  council. 
Wilh  these  friends,  he  spent  his  time  till  eight,  usually 
reading  the  Greek  and   Latin   classics  in   chronological 
order.     In  the   intervals  of  the  day  he  wrote  his  verses 
and  his  letters.     When  he  had   finished  his  writing,  he 
never  left  a  scrap   of  paper  on   the   table.     He   was  in 
short  such  a  lover  of  order  in  all  hi.s  ways,  that  he  used 
to  say  jocularly  that    he  feared    Hell   chiefly   besause  it 
was  a  place  oi  utter   disorder,  and    because    he   under- 
stood that  in  the    infernal    regions    "  nullus    ordo    sed 
sempcternes   horror    inliabital."     He    was    accused    of 
bring  finical  in  his  person,  from  his   attachment  to  odo- 
riferous washes,  and  delicate  soaps  and  pomatums.     In 
his  dress  he  was  excessively  neat  and  simple.     He  had 
a  frailty  in  his   advanced   years  of  being  averse  to  de- 
clare his  age,  and  was  not  fond  of  alluding  to  his  huwi- 
ble    parentage.     Having   never   had   the  small-pox,  he 
could  not  bear  to  hear  the  word  mentioned  ;    and   wlien 
Lewis    XV.    died  of   that    distemper,    not    only    that 
circumstance,  but    even    every    thing    concerning    the 
Court  of  France,  were  forbidden  topics  in  his  presence, 
Tiiis  weakness  was  the  result  ni  the   uncommon  dread 
of  deaih,  with  which   he   was  so  tormented,  that  when 
any  of  his  friends   were  given  over,  he  never  inquired 


more  about  them,  nor  was  willing  to  hear  their  names 
mentioned.  These  were  foibles  in  a  character  upon 
the  whole  higljly  estimable  ;  for  if  not  possessed  of  the 
strong  and  active  virtues,  he  was  perfectly  free  frorr; 
jealousy,  envy,  malignity,  and  the  selfish  passions.  It 
the  April  of  1782,  having  attained  his  84th  year,  he 
was  suddenly  seized  with  a  fever,  which  tor  some  liint 
made  him  delirious ;  but  on  recovering  his  senses  he 
received  the  sacrament  with  symptoms  of  devout  sen 
sibility,  which  drew  tears  from  the  surrounding  spec- 
tators ;  he  also  had  the  Apostolic  benediction  pronoun- 
ced upon  him  in  the  article  of  death.  This  benedic- 
tion was  sent  to  him  from  Pope  Pius  VI.,  who  was 
then  at  Vienna,  by  the  Nuncio  Garampi.  He  was 
buried  with  great  funeral  solemnity  by  his  principal 
heir,  Signor  Joseph  Martinez,  to  whom  he  left  his 
house  and  library,  and  about  100,000  florins.  A  re- 
maining, though  small  portion  of  his  fortune,  went  to  his 
sisters. 

Metasiasio  was  of  middle  stature,  rather  inclined  to 
be  large,  but  well  proportioned  in  his  person,  with 
fine  dark  eyes,  an  aquiline  nose,  a  well-shaped  mouth, 
and  fresh  complexion  ;  and,  even  at  his  advanced  age, 
never  wore  glasses.  Dr.  Burney  found  him,  at  72, 
looking  like  a  man  of  50,  and  the  handsomest  person 
for  his  age  he  had  ever  seen.  On  his  features,  he  says, 
was  painted  all  the  genius,  goodness,  and  propriety, 
which  characterise  his  writings.  He  was  cautious  and 
modest  in  his  intercourse,  antl  so  polite  that  he  was  sel- 
dom known  to  contradict  any  body  in  conversation. 

Our  limits  necessarily  oblige  us  to  give  a  general 
character,  and  not  an  analysis,  of  the  works  of  Me- 
tastasio.  They  contain,  besides  his  poetry,  a  number 
of  letters  to  friends,  which  were  published  after  his 
death,  and  some  reflections  on  the  poetics  of  Aristotle 
Gravina  had  taken  care  that  he  should  be  a  good  clas- 
sical scholar,  and  he  had  studied  with  some  depth  the 
principles  of  his  own  art.  He  has  left  also  some  poe- 
tical versions  from  Horace  and  Juvenal.  He  composed 
eight-and-twenty  regular  operas,  without  reckoning  a 
number  of  short  pieces  and  entertainments,  containing 
both  airs  and  recitatives,  like  his  greater  operas,  and 
often  animated  with  theatrical  action.  His  subjects  are 
taken  indifferently  from  mythology  and  history  ;  and  deal 
not  only  with  antiquity,  but,  in  one  instance,  with  the  mid- 
dle ages,  in  the  romantic  and  chivalrous  piece  of  Rogero. 
This  grand  variety  of  ages,  and  countries,  and  manners, 
not  only  gives  much  scope  for  theatrical  decoration  in 
the  representation  of  his  pieces,  but  prompts  the  reader's 
imagination,  even  without  witnessing  their  exhibition,  to 
form  rich  and  numerous  conceptions  of  scenery  and 
spectacle,  and  furnishes  the  poet's  own  fancy  wilh  a 
wealth  of  local  imagery.  W^ith  all  this  wide  field  of 
subjects,  however,  Mcttisiasio  is  far  from  exhibiting  a 
fertile  diversity  of  human  characters,  interests,  and  pas- 
sions ;  nor  has  he  even  attempted  to  be  a  great  painter 
of  nature  and  history.  The  cause  of  this  deficiency  may 
have  partly  lain  in  the  frame  of  his  genius,  and  pai:ly  in 
the  nature  of  the  opera,  to  which  the  temperament  of 
his  genius,  by  long  liabit,  conformed  itself  His  soul,  as 
a  poet,  was,  no  doubt,  fraught  wilh  impassioned  feelings, 
and  with  high  forms  and  conceptions  of  the  sublime  and 
beautiful  ;  but  he  had  not,  perhaps,  from  nature,  a  pro- 
found or  daring  character  of  tho'igh;  ;  or,  at  all  events,  if 
he  had  it,  he  could  not  exercise  it  in  the  soft,  voluptuous, 
and  abstracted  reveries  of  the  opera.  He  devoted  him- 
self to  the  musical  drama  with  an  exquisite  feeling  of 
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music  ;  and,  wlicrc  poetry  is  incorpoialcil  with  music, 
liowcver  cnclianling  their  uniled  tHccl  nia)  be,  some- 
thing of  the  iiKlcpeiidciit  aiui  excursive  vigour  of  the 
latter  will  necessaiily  be  sacrificed.  The  cnchuntincut 
which  \vc  experience  from  hearing  some  noble  war-song, 
or  affecting  strain  of  tender  passion,  powerfully  sung, 
may  seem  lor  a  moment  to  throw  a  doubt  upon  this 
truth.  We  arc  apt  to  feel,  in  such  instances,  ihut  poetry 
and  music  are  natural,  and  ought  to  be  inseparable  allies. 
And  we  arc  right  in  thus  appreciating  the  magic  reci- 
procity which  is  here  exchanged  between  the  two  sister 
arts,  when  it  extends  no  farther  than  to  a  simple  burst 
of  fteiinir,  or  the  recitation  of  a  short  and  simple  story  ; 
for  music  can  express  passion,  and  powerfully  aid  the 
verbal  expression  of  passion.  But  when  |)oelry  extends 
to  the  unfolding  of  complicated  situations,  to  dialogue, 
and  diversified  descriptions  of  life,  it  leaves  the  expres- 
sive powers  of  music  behind  it ;  and  if  it  accommodates 
itself  to  musical  expression,  it  must  lose  by  the  accom- 
modation. Music  cannot  paint  manners,  but  would  de- 
generate to  burlescpie  and  mimicry,  if  it  attempted  to  do 
so.  The  opera  poet,  therefore,  whose  aim  is  to  give  his 
])oetry  that  mould  alone  to  whicii  musical  expression 
can  cling,  and  that  beauty  alone  which  music  can 
heighten  and  adorn,  though  he  may  bring  the  passions 
into  play,  and  though  he  may  be  rich,  ideal,  and  per- 
suasive, cannot  carry  into  imitation  that  boldness  and 
truth,  which  make  the  drama  "  hold  uji,  as  it  were,  a  mir- 
ror to  nature." 

Metastasio,  the  finest  genius  who  ever  attempted  the 
musical  drama,  illustrates  this  theory  in  his  whole  thea- 
tre. His  characters  are  all  general  and  abstracted  re- 
presentations of  human  nature.  They  have  individual 
names,  but  not  individual  natures;  they  burn  with  pas- 
sion ;  they  are  exalted  by  virtue  or  debased  by  vice  ;  but 
are  monotonously  good  or  bad,  without  the  particular 
and  minute  traits  which  make  the  pictures  of  human 
beings  illusive  semblances  of  reality.  The  hero  of  one 
age  and  country  is  exactly  the  same  with  the  hero  of 
another.  They  are  virtues  and  vices  personified,  and  in 
the  extreme  ;  they  are  defective  in  physiognomy.  Yet, 
if  we  weigh  Metastasio,  not  by  his  generic  but  specific 
ivorth  in  the  drama,  as  a  writer  of  operas,  and  not  of  tra- 
gedies, we  shall  find  room  for  almost  unqualified  admi- 
ration. His  operas  are,  on  the  whole,  in  so  far  exquisite 
dramas,  that  the  story  which  they  tell  is  managed  with 
classical  and  skilful  arrangement;  their  plots  are  striking, 
interesting,  and  well  adjusted;  the  story  is  irresistibly 
captivating,  fraught  with  grandeur  and  fire,  as  well  as 
tenderness  of  passion.  Love,  loyalty,  and  patriotism,  are 
eloquently  exjjressed  ;  and  the  harmony  and  diction,  both 
of  air  and  recitative,  are  supported  with  exquisite  power 
and  simplicity.  His  language  is  so  perspicuous  as  to  be 
almost  as  intelligible  to  foreigners  as  prose  itself.  His 
nine  dramas  the  most  esteemed,  arc  those  which  he  com- 
posed during  the  ten  first  years  of  bis  residence  at 
N'ienna.  Issipile,  Olimpiadc,  Demophoonte,  Laclc- 
menza  di  Tito,  Achille  in  Teiro,  Semirami  de  Riconos- 
ciuto,  Temistocle,  Zcnobia,  and  Regolo.  In  our  own 
opinion,  the  tenderness  and  luxuriance  of  feeling  in  De- 
metrio  is  equal  to  any  thing  in  his  works,  and  almost  un- 
rivalled in  the  di'aina.  The  third  scene  of  the  third  act 
of  Demctrio  is  peculiarly  touching,  where  Cleonice,  the 
princess  of  Egypt,  who  had  been  induced,  by  a  false 
sense  of  honour,  lo  give  up  her  lover  Alccstes,  when  re- 
pentance seizes  her,  when  she  finds  herself  unable  to 
support  a  longer  struggle  against  affection,  and  over- 


takes Alccstes  on  the  sea-shore,  in  the  moment  of  liis 
embarkation.  The  cloqueTnce  of  love  was  never  more 
romantic  and  beautiful,  than  in  her  speech  in  that  scene 
v.'hich  begins— 

"  JSIl  tiio  povet'o  nlbergo 
Qu^ella  ptUf  ^odio,  c/itf  in  re^io  tetto 
t,uuge  tie  te  quisto  inio  cor  jioii  godc" 

Metastasio  is  eminently  the  poet  of  love,  and,  in  gene- 
ral, very  happy  in  delineating  noble  and  amiable  senti- 
ments. It  is  astonishing  how  much  ?iaive,  and  simple 
feeling,  and  natural  language,  he  has  thrown  into  the 
most  artificial  department  of  the  drama  ;  with  how  little 
constraint  he  moves  in  lyrical  poetry,  and  with  what  art- 
less, unaffected  language,  he  unites  the  richest  orna- 
ments of  imagination.  In  the  opera,  he  is  a  poet  with- 
out models,  and  without  rivals.      (>i) 

METIiLlN,  anciently  Mvtelexe  and  Lesbos,  an 
isU.nd  in  tiie  Mediterranean,  at  the  mouth  of  the  Gulf  of 
Adramyti,  on  the  south-west  coast  ol  Asia  iSIinor. 

This  island  is  of  a  triangular  figure  :  its  precise  di- 
mensions are  not  ascertained;  but  in  so  far  as  we  can 
collect,  it  seems  about  42  miles  in  extreme  length  front 
northwest  to  south-east,  26  in  extreme  breadth,  and  the 
superfices  probably  may  be  computed  at  500  square 
miles.  Several  rocky  flats  environing  it  are  conjectured 
to  have  been  once  an  integral  part  of  Mctelin,  and  some 
have  supposed  that  an  ancient  concussion  of  natuie  rent 
the  island  itself  from  the  neighbouring  continent.  The 
intermediate  channels  between  two  sides  of  it  and  the 
Asiatic  coast,  arc  nine  or  ten  miles  wide,  with  50  or  60 
fathoms  of  water. 

There  are  no  rivers  here,  but  mountain  torrents  from 
the  rains;  numerous  fountains,  and  many  hot  springs  of 
different  qualities,  to  which  valetudinarians  resort  at  all 
seasons,  both  for  drinking  and  bathing.  The  southern 
coast  is  penetrated  by  two  canals,  eacli  terminating  in  a 
spacious  basin,  forming  two  excellent  and  secure  har- 
bours, which  are  separated  by  the  lofiy  Mount  Olvm- 
pus.  Of  these  Port  Caloni  is  the  larger,  but  not  so  much 
frequented  as  the  other  Port  Hiero,  or  Olisierc,  lying 
towards  the  south-cast  extremity  of  the  island.  Traders 
repair  hither  during  the  whole  year  for  cargoes  of  oil, 
and  foreign  navigators  lake  shelter  in  it  when  adverse 
winds  oppose  their  access  to  the  Gulf  of  Smyrna. 

The  face  of  Metelin  is  mountainous  :  one  chain  of 
hills  traverses  the  island  in  a  longitudinal  direction,  and 
is  intersected  by  another.  Volcanic  and  calcareous  pro- 
ductions abound.  Granitic  rocks  on  each  side  of  the 
two  channels,  dividing  it  from  the  continent,  are  cement- 
ed by  a  calcareous  substance;  and  among  the  petrifac- 
tions which  occur  at  Port  Sigri,  the  western  extremity, 
are  entire  trunks  of  trees.  Some  parts  of  the  surface 
of  the  earth  are  covered  with  a  liard  shining  stony  in- 
crustation. 

The  climate  is  very  fine;  it  rarely  freezes  duiiiig 
winter,  and  the  summer  heats  are  temjjered  by  breezes 
from  the  sea.  The  island,  nevertheless,  is  exposed  to 
sudden  storms  from  the  Asiatic  mountains,  and  towaids 
the  south  coast  it  is  insalubrious.  Great  mortality  |)re- 
vails  in  certain  seasons;  and  whole  villages  arc  said  to 
be  occupied  by  leprous  persons.  Hippocrates  celebrates 
the  beneficial  effects  of  the  Lesbian  climate  on  the  body, 
and  Demetrius  Phalerius  conceives  that  it  invigorates 
the  mind. 

The  ground  is  clothed  with  perpetual  verdure,  and 
the  most  luxuriant  vegetation  :  almost  all  the  mountains 
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are  well  wooded,  and  exhibit  a  great  variety  of  plants. 
Vineyards  lianfj  on  tlm  declivities  of  tlic  hills,  for  the 
soil  is  friendly  to  the  vine  ;  and  extensive  planlalions  of 
olives  afford  an  abundant  produce.  The  ancients  cele- 
brated the  quality  of  ihc  Lesbian  v.'ine,  but  at  present  it 
is  both  rare  and  inferior,  partly  from  the  unskiltulness  of 
the  inhabitants,  and  partly  because  the  grapes  are  con- 
verted lo  raisins,  and  also  employed  by  the  Greeks  for 
niakini^  brandy.  Neither  the  grain  nor  live  stock 
are  in  sulTirient  quantity  for  home  consumpiion.  Ho- 
race speaks  of  Lesbian  flour  whiter  than  snow  ;  and  wool 
was  formerly  an  article  of  export.  The  chief  products, 
natural  and  artificial,  of  the  present  day,  are  about 
50  000  or  60,000  quintals  of  olive  oil  yearly,  most  of 
which  is  carried  to  Constantinople  ;  wood  for  shipbuild- 
ing, and  pilch  extracted  fiom  pines,  for  the  sume  pur- 
pose. Nothing  but  pine  is  said  to  be  used  in  the  con- 
struction of  the  vessels,  which  are  very  light,  and  last 
ten  or  twelve  years.  Pococke  mentions  a  manufacture 
of  stuffs  made  of  silk  and  llax,  at  a  place  called  Peri- 
bole. 

Considerable  trade  was  carried  on  with  France  for- 
merly :  the  French  had  a  consul,  and  the  English  a  vice- 
consul  :  but  the  former  seems  to  have  been  wiiiidravvn 
when  it  was  ascertained  that  the  oil  of  the  Morea  and  of 
Candia  could  be  obtained  at  a  cheaper  rate. 

It  is  computed  that  Meielin  contains  about  40,000  in- 
habitants, consisting  of  Turks  and  Greeks  in  equal  pro- 
portions, and  a  few  Jewish  families.  The  women  are 
very  handsome,  with  fine  large  expressive  eyes  and  a 
beautiful  complexion,  which,  however,  they  disfigure 
with  paint;  and  they  shave  off  part  of  the  eye-brow,  re- 
placing it  by  an  artificial  one,  connecting  the  remainder 
with  the  hair  at  each  temple.  The  ancient  Lesbian  fe- 
males are  said  to  have  had  a  public  competition  for  the 
palm  of  beauty,  which  was  adjudged  by  young  men  in 
the  fane  of  Juno.  But  such  contests  do  not  seem  to 
have  been  favourable  to  morals,  as  the  people  were  con- 
sidered dissolute  :  and  a  traveller  of  the  last  century  re- 
marks, that  "  the  women  have  no  better  character  for 
their  chastity,  nor  the  men  for  their  sobriety,  than  in 
former  times."  In  manners  the  modern  females  are 
rather  masculine  ;  they  do  not  shun  the  gaze  of  stran- 
gers ;  they  enjoy  an  uncommon  portion  of  liberty,  and 
even  assume  a  paramount  authority  in  all  domestic  ar- 
rangements. 

Until  lately,  a  remarkable  deviation  from  the  common 
customs  of  mankind  prevailed  regarding  the  law  of  suc- 
cession here.  The  eldest  daughter  inherited  the  whole 
fortune  of  the  family,  while  all  the  other  children,  male 
and  female,  were  left  entirely  destitute.  If  there  were 
only  two  daughters,  the  younger  obtained  no  succession  ; 
and  when  the  elcler  married,  she  remained  in  a  state  of 
subservience  to  her,  wearing  a  particular  habit,  and  at- 
tending her  as  a  domestic.  If  the  family  consisted  of 
more  than  two,  this  became  the  lot  of  the  immediate 
younger  daughter  always,  as  her  immediate  elder  sister 
married.  Farther,  it  appears  that  the  whole  family  pos- 
sessions were  transferred  to  the  eldest  daughter  on  her 
marriage,  whereby  she  and  her  husband  were  kept  in 
affluence,  and  her  parents  were  reduced  to  an  indigent 
condition,  "  and  we  ourselves,"  says  the  Earl  of  Charle- 
mont,  "  have  frequently  been  shown  the  eldest  daughter 
parading  through  the  town  in  the  greatest  splendour, 
while  her  tnother  and  sister  followed  her  as  servants, 
and  made  a  melancholy  part  of  the  attendant  train." 
Something  similar  may  be  traced  among  various  ancient 


countries  ;  and  there  arc  some  even  now,  where  the  birth 
of  a  son  deprives  the  father  of  his  public  functions.  In 
Metelin,  a  modification  of  the  usage  alluded  to  has  been 
recently  effected  by  the  intervention  of  the  Patriarch  of 
Constantinople,  together  with  the  bishops  and  clergy  of 
the  island.  Certain  rights  of  primogeniture  are  pre- 
served, by  which  the  eldest  daughter  receives  a  third  of 
the  inheritance,  the  second  a  third  of  what  remains,  and 
the  younger  successively  a  third  of  the  residue.  Thus 
the  immediate  younger  daughter,  whatever  be  the  num- 
ber of  the  family,  always  receives  a  third  of  the  re- 
mainder, after  those  before  her  have  drawn  their  pro- 
portion. 

The  principal  town,  which  is  called  Metelin  or  Cas- 
tro, is  situated  on  the  east  coast,  where  two  harbours 
are  formed  by  a  mole  of  ancient  construction.  It  is  pro- 
tected by  a  castle  about  three  quarters  of  a  mile  in  com- 
pass, consisting  of  two  divisions  of  lofty  embattled  walls, 
each  having  its  own  governor  and  garrison,  and  these 
fortifications  are  defended  by  five  or  six  hundretl  jarii- 
zaries,  most  of  whom  are  dotntsiicatcd  there.  The  pc- 
pulation  of  the  town  amounts  to  two  or  three  thousand 
Turks,  three  or  four  thousand  Greeks,  and  thirty  or 
forty  Jewish  families.  It  is  a  Bishop's  See.  Mttclin 
covers  part  of  the  ground  occupied  by  the  ancient  city. 
Molivo  stands  on  the  north  coast,  on  the  site  of  the  an- 
cient Mcthymnee,  extending  up  the  side  of  a  hill, 
crowned  by  a  spacious  castle.  It  is  about  a  mile  in  cir- 
cuit, and  contains  about  two  or  three  thousanil  Tuikish 
and  Greek  inhabitants ;  the  latter  have  three  churches 
and  a  bisho]\  The  natives  of  this  place  are  s-.'.id  to  be 
distinguished  as  of  old  by  a  taste  for  music.  Besides 
these,  which  are  the  principal  places  of  the  island,  there 
are  several  villages,  such  as  Petra,  Akerona,  Eresso, 
chiefly  of  small  extent.  Petra,  or  Porto  Petra,  on  the 
west  coast,  is  so  named,  from  a  high  rock  in  the  centre, 
which  is  accessible  only  from  the  noilh,  and  is  surround- 
ed on  the  top  by  a  wall,  whither  the  most  valuable  pro- 
perty is  deposited  by  the  inhabit-^-Us  when  alarmed  for 
the  depredations  of  Corsairs.  At  Akerona,  on  the  north 
of  Port  Caloni,  there  is  a  desolate  monastery,  dedicated 
to  Si.  John  the  Baptist.  Eresso  stands  a  little  to  the 
south  of  Cape  Sigri  in  the  neighbourhood  of  Ruins,  de- 
noting the  situation  of  the  ancient  city  of  the  same  name. 
The  houses  in  Metelin  are  constructed  after  a  peculiar 
fashion,  consisting  of  a  square  tower  of  hewn  stone, 
raised  so  high  as  lo  overtop  the  trees,  and  command  a 
view  of  the  sea  and  the  neighbouring  island.  The  lower 
story  is  reserved  for  stores  and  granaries;  and  at  the 
lop  are  the  apartments  for  the  family,  which  are  gained 
by  a  stair,  chiefly  built  on  the  outside,  and  surrounding 
the  tower. 

Many  celebrated  men  owe  their  birth  to  tl'.is  island, 
among  whom,  perhaps,  Thcophraslus  was  the  most  dis- 
tinguished, from  having  been  a  disciple  of  Plato,  from 
Aristotle  designing  him  for  his  successor,  and  also  for 
the  incredible  number  of  his  works.  Pittacus,  esteem- 
ed by  the  Greeks  as  one  of  their  sages,  was  born  in 
Lesbos,  as  also  Alcaeus  and  Sappho.  In  modern  times, 
the  two  brothers  named  Barbarossa,  the  sons  of  a  pot- 
ter, who  successively  attained  the  rank  of  Dey  of  Al- 
giers about  the  middle  of  the  sixteenth  century,  ov.e 
their  birth  to  this  island. 

Lesbos  was  one  of  the  most  famous  islands  of  anti- 
quity, but  almost  the  whole  remains  of  its  grandeur 
are  totally  obliterated.  Nothing  but  the  faintest  trices 
can  be  discovered  of  some  of  the  ciglit  cities  which 
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Ptolemy  stiys  it  contained.  Four  or  five  miies  nortii- 
wcst  ol'  the  town  of  INIcteliii  are  the  ruins  of  a  fine  atiue- 
(luct,  which  has  consisted  orif;inally  of  two  arcades  of 
grey  marble  surmounted  by  a  kind  of  brick.  In  other 
places  are  seen  the  foundations  of  ancient  castles  and 
subterraneous  cisterns.  A  white  marble  chair,  of  the 
age  of  Tibciius,  which  long  attracted  the  notice  of  tra- 
vellers, we  have  understood,  has  been  lately  acquired  by 
a  Scollisli  nobleman  distinguished  by  his  taste  for  Gre- 
cian antiquities. 

Motelin  has  often  changed  its  name.  According  to 
Diodoi'us  it  was  called  Issa  ;  and  after  bein-r  occupied 
by  seven  generations  of  men,  it  was  submerged  by  a 
flood,  separating  it  from  the  continent,  and  destroying 
the  whole  inhabitants.  Having  regained  sufficient  fer- 
tility alter  subsidence  of  the  waters,  it  was  repeopled 
at  a  period  which  some  conjecture  to  have  been  1734, 
and  others  1510  years  anterior  to  the  Christian  aera. 
This  island  was  often  the  theatre  of  warlike  contentions 
during  the  subsistence  of  the  Grecian  Slates,  and  the 
influence  of  other  nations  in  the  Mediterranean.  Un- 
der the  name  of  Lesbos  it  became  tributary  to  the  Athe- 


nian:., and  afterwards  formed  part  of  the  Roman  Em- 
pire. It  is  uncertain  when  this  appellation  was  changed; 
but  Eustathius,  who  flourished  in  the  twelfth  century, 
mentions  that  it  had  been  lately  called  Mytelene,  as  it 
was  anciently  denominated  Lesbos.  The  Emperor 
John  Paleologus  ceded  it  to  Galilusio,  a  Venetian  no- 
bleman, under  whose  family  it  remained  until  besieged 
by  Mahomet,  who  met  with  a  determined  resistance 
from  the  inhabitants.  But  their  commander  treacher- 
ously opened  the  gates  of  the  town  to  the  enemy  in  1462, 
on  a  promise  of  being  rewarded  with  the  sovereignly  of 
the  Island.  However,  Mahomet,  equally  treacherous, 
put  him  to  fJi;atli  when  his  services  provtd  no  longer 
useful.  Sc:p  Di'ulorus  Siculus-,  lib.  iv.  §  81.  Dallaway's 
Conslantinoftle.  Ancient  and  Modern,  ft.  312.  Pocorke's 
Travels,  vol.ii.  fiart  2./i.  IS.  Transactions  of  the  Royal 
Irish  Academy,  vol  Hi.  Guy's  Voyage  Litleraire,  torn. 
i.fi    3S-8       (c.) 

METELLUS.     See  Jugubth.\  and  Rome. 

METEOR.     Sec  Meteorology. 
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METEORITE. 


This  term,  derived  from  the  Greek  Mtlia^a,  is  here 
preferably  adopted,  as  the  shortest  and  most  convenient 
appellation  of  a  stony  or  metallic  substance,  which  falls 
from  the  air,  and  whose  descent  is,  generally,  preceded 
or  accompanied  by  a  fieiy  meteor. 

That  stony,  and  even  metalline  bodies,  have  repeat- 
edly impinged  upon  the  earth's  surface,  and  from  great 
elevations,  is  a  physical  position  from  which  no  con- 
siderate and  candid  logician  can  any  longer  withhold 
his  assent.  The  object  of  the  ensuing  pages,  there- 
fore, is  not  so  much  to  prove  the  reality  of  such  a  phe- 
jiomenon,  as  to  supply  our  readers  with  a  summary, 
but  continuous  revit  w  of  its  history,  or,  in  other  words, 
with  a  transcript  of  its  modifications,  and  of  the  lead- 
ing observations  and  reasonings  to  which  it  has  given 
rise,  thus  approximating  the  results  of  various  and  dis- 
persed documents,  and  reducing  within  a  desirable 
compass  the  groundwork  of  future  inquiry  and  dis- 
cussion. We  may,  at  the  same  time,  confidently  ven- 
ture to  indulge  the  reasonable  expectation,  that  our 
exposition  of  facts  and  observations  will  suffice  to  con- 
vince those  who  have  not  heretofore  examined  the  na- 
ture of  the  evidence  on  which  it  rests,  that  the  pheno- 
menon in  question  is  neither  doubtful  nor  chimerical, 
but  entitled  to  all  the  credibility  which  can  attach  to  hu- 
man testimony. 

In  our  (jrescnt  state  of  knowledge,  we  can  feel  no 
hesitation  in  ascribing  a  meteoric  origin  to  certain  de- 
tached masses  of  native  iron,  not  merely  because  tradi- 
tion accords  with  our  opinion,  but  principally  because 
the  circumstance  of  their  fall  has  been,  in  one  instance 
at  least,  duly  authenticated,  and  because  their  chemi- 
cal constitution  is,  in  some  important  particulars,  ana- 
logous to  ihat  of  undoubted  meteorites.  According  to 
the  discoveries  of  Proust  and  Klaproth,  for  example, 
nativi.  iron,  reputed  meteoric,  differs  from  that  which 
occurs  in  a  fossil  state,  by  ihe  presence  of  nickel.  Of 
the  two  pieces  of  Siberian   iron   in  the  Grevillian  col- 


lection, one  exhibits  a  cellular  and  ramified  texture, 
analogous  to  that  of  some  very  light  and  porous  vol- 
canic slags.  An  attentive  examination,  moreover,  re- 
veals impressions  or  cavities  of  greater  or  less  depth, 
and  in  some  of  which  there  remains  a  transparent  sub- 
stance, of  a  yellowish-green  hue.  The  iron  itself  is 
very  malleable,  and  may  be  cut  with  a  knife,  or  flat- 
tened under  the  hammer.  The  other  specimen  is  more 
solid  and  compact,  but  so  blended  and  incorporated 
with  the  yellowish-green  matter,  that  if  the  whole  of 
the  latter  were  subtracted,  the  remainder  would  consist 
of  iron  in  the  metallic  state,  and  would  present  the 
same  cellular  appearance  as  the  preceding.  The  stony 
portions  of  the  composition  usually  assume  the  form  of 
small  nodules,  generally  of  an  irregular  outline,  but 
sometimes  nearly  globular,  with  a  smooth,  shining, 
and  vitreous  surface,  and,  both  in  aspect  and  pioper- 
ties,  approaching  to  olivine.  "  I  cannot  help  observ- 
ing," says  the  Count  de  Bournon,  "  that  there  appears 
to  exist  a  very  interesting  analogy  between  these  trans- 
parent nodules  and  the  globules  I  described  as  making 
part  of  the  siones  said  to  have  fallen  on  the  earth." 
The  native  iron  from  Bohemia,  like  the  larger  speci- 
men from  Siberia,  is  compact,  and  contains  nodules, 
but  not  so  numerous.  They  are,  besides,  quite  op. ique, 
and  very  much  resemble  the  globules  in  atmospheric 
stones.  This  iron  contains  nearly  5 /ler  cent,  of  nickel  ; 
and  between  5  and  6  per  cent,  of  the  same  metal  seems 
to  exist  in  a  piece  of  native  iron,  brought  from  Senegal. 
In  like  manner,  we  shall  offer  no  apology  for  includ- 
ing in  our  chronological  recital  the  mention  of  pulveru- 
lent or  coloured  showers,  since  the  products  of  some 
of  them  seem  to  indicate  a  similar  origin,  and  since,  in 
several  instances,  their  fall  has  even  accompanied  that 
of  concrete  masses.  The  colouring  matter  of  alleged 
showers,  however,  has  sometimes  been  found  to  be  of 
a  vegetable  or  animal  nature,  so  that  cases  of  this  de- 
scription are  to  be  admitted  with  caution.     Thus,  the 
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crimson  snow,  described  by  Captain  Uoss,  in  his  ac- 
count of  his  recent  voyage  to  Baffin's  Bay,  is  supposed 
by  Dr.  VVollaston  to  owe  its  complexion  to  some  vege- 
table production,  and  Mr.  Bauer  fancies  that  he  has 
detected  in  it  the  existence  of  a  non-descript  Uredo, 
which  he,  very  appropriately,  designates  nivalis.  With 
the  exception  of  such  instances,  however,  the  black 
and  reddish  dusts,  to  which  we  shall  have  occasion  to 
refer,  may,  perhaps,  be  regarded  as  replacing  the  grey 
and  earthly  portions  of  the  friable  meteoric  stones.  N-iv 
is  it  improbable  that  the  vitreous  matter  which  accom- 
panies the  massi;s  of  native  iron,  may  be  the  same  [)or- 
tions  completely  fused,  and  that  llie  dnsis,  meteorites, 
and  ferruginous  masses  may  have  un(ier./.onc  different 
degrees  of  lieal,  which  would  account  lor  llicir  ilifl'erent 
modifications  and  appearances.  Certain  it  is,  that  even 
sand  was  mingled  in  the  Siena  shower  of  stones,  thus 
pointing  to  an  intimate  connection  between  silex  in  the 
loose  and  in  the  consolidated  state,  and  thus  justifying 
our  insertion  of  the  few  examples  of  atmospheric  sand 
that  have  come  within  our  knowledge. 

It  may,  moreover,  be  proper  to  premise,  that  al- 
thougii  we  have  adopted  Dr.  Cnladni's  revised  cata- 
logue of  meteoric  appearances,  and  an  article  inserted 
in  the  second  nuintjer  of  the  Edinburgh  Fnilosophical 
Journal,  as  the  basis  of  our  historical  recapitulation  of 
recorded  cases,  we  by  no  means  wish  it  to  be  under- 
stood, that  we  vouch  for  the  truth  of  them  all  indiscri- 
minately ;  for  some  of  them  rest  on  very  slender  or 
doubtful  evidence  ;  and  a  few  we  have  purposely  dis- 
carded, because  we  have  been  apprised,  on  unquestion- 
able authority,  that  they  were  apocryphd.  VVe  may, 
liowever,  pretty  fairly  presume,  that  the  number  of 
genuine  occurrences  of  the  phenomenon  is,  at  least, 
not  inferior  to  that  which  we  purpose  to  quote  ;  for  it 
is  reasonable  to  infer,  that  while  the  learned  continued 
incredulous,  even  true  reports  might  be  rejected  as 
fabulous  ;  and  several  foreign  collections  of  fossils  con- 
tain specimens  of  reputed  atmospheric  origin,  and  ex- 
hibiting the  features  of  meteoric  physiognomy.  It  is, 
likewise,  worthy  of  remark,  that  many  fragments  of 
heavenly  descent  may,  at  this  moment,  lie  scattered  on 
the  earth,  because,  if  abandoned  but  for  a  short  lime 
to  the  variations  of  humidity  and  temperature,  to  which 
the  surface  of  our  pi  met  is  coiistantly  exposed,  tlieir 
metallic  portions  would  be  as  speedily  oxidized  and 
degraded  as  a  bit  of  polished  steel,  and  thus  render 
them  to  the  eye  of  casual  observation  undistinguishable 
from  morsels  of  those  ferruginous  stones  which  may  be 
met  with  in  almost  every  region  of  the  globe  Be- 
sides, many  relations  of  the  phenomenon  may  have 
sunk  into  oblivion  from  the  waste  of  time,  or  the  stroke 
of  calamity  ;  and,  on  a  fair  computation  of  chances,  me- 
teors may  have  frequently  exploded  over  desert  tracts  of 
land,  or  the  pathless  expanse  of  the  waters. 

From  the  sacred  Scriptures  uf  the  Old  Testament, 
we  are  not  aware  that  any  passage  can  be  cited  in  di- 
rect proof  of  the  descent  of  stones  from  the  atmosphere. 
The  ingenious  but  fanciful  Mr.  Ed'.uard  King,  indeed, 
in  his  "  Remarks  concerning  stones  said  to  nave  fallen 
from  the  clouds,  both  in  these  days  and  in  ancient 
times,"  points  to  two  passages  as  announcing  such  an 
event.  'I'lie  first  occurs  in  the  IStli  verse  of  the  18th 
Psaln: — The  Lord  also  thundered  out  of  heaven,  and  the 
Highest  gave  his  thutider :  hail-stones  and  coals  of 
FIRE.  This  last  expression  has,  no  doubt,  been  con- 
jectured to  denote  real  hard  bodies  in  a  stale  of  igni- 


tion :  and  the   term  MS^uAHi,  employed  by  the  cautious 
Seventy,  rather  favours    such    an  interpretation.      The 
same  expression,  however,  occurs  in  the   verse  imme- 
diately preceding,  without   admitting   of   this  significa- 
tion; and    the    phrase   seems    to    be  only   a  figurative 
mode  of   painting    lightning ;    for,    even  in    the  sedate 
latitudes  of  the  north,  and  in  plain  colloquial  discourse, 
we    currently  talk   of  balls    of  fire,    and   thunderbolts, 
without  any  reference  to  solid  matter.     The  other  pas- 
sage adduced   by   Mr.   King,  is  the   11th    veise   of  the 
loth    chapter    of  Joshua.     And  it  came  to  fiasa,  as  they 
fled  from   before  Israel,  and  ivere  in   the  going  down  to 
Beth-horon,  that  the  Lord  cast  doiun  great  STONEs/ronf 
heaven  ujion  them  unto  Azekah,  and  they  died:  they  were 
more    mhich  died    with  haU-stonea  than  they  whom,   the 
children  of  Israel  slew    with  the  sword.      Here  the  ex- 
pr<  ssioii  great  stones  is,  perhaps,  less   ambiguous  than 
coals   of  fire  ;     yet  the    context    hardly   |)ermits  us    to 
doubt,  that  these  great  stones    were  really  hail-stones, 
or  rather,  perhaps,  lumps  of  ice,  formed  in  the  atmos- 
sphere,  such  as  occasioiijlly  fall    in   summer,  and  such 
as  alarmed  the   whole  of  Paris   and   its  neighbourhood, 
in   July,    1788       At    all    events,    the    slaughter  of    the 
C'liaanites  is  represented   as  resulting  from  the  special 
interposition  of  divine  power  ;  and  the  consideration  of 
miracles  is  irrelevant  to  our    present    purpose.     In  the 
New  Testament,   however,    we  find    a   passage,  which 
may,  perhaps,  be    construed   as  alluding,  at  least  inci- 
dentally, to  the  traditionary  fall  of  a  meteorite  ;   for,  in 
the  Acts  of  the  A/iostles,  the  chief  magistrate  of  Eplic- 
sus  is  represented   .is  thus  addressing   the   people:    Yc 
men  of  Ephesus,  what  man  is  there  that  knoweth  not  how 
that   the  city    of  the    Ejihesians   is   a   worshifificr  of  the 
great  goddess  Diana,  and    of    the   image    which    fell 
DOWN  FROin    Jupiter  ?    or,    more    literally,    of    that 
WHICH  FELL  DOWN  FROM  JupiTER.     According  to  some 
learned  commentators,  this  image  was  merely  a  conical 
or  pyramidal  stone,  which  fell  from  the  clouds;   and  it 
appears  that   various  other  imtiges  of  the   heathen  dei- 
ties were  nothing  else.     Thus,  Herodiari  expressly  de- 
clares, that   the    Phenicians  had  no  statue  of   the  sun, 
polished  by  the    hand,  but   only   a   certain    large  stone, 
circular   below,    and  terminated  acutely  above,    in  the 
figure  of  a  cone,  of  a  black  colour,  and  that  lliey  report 
it  to  have  fallen  from  ihe  heavens.     Nor  is  it  at  all  sur- 
prising that  rutle  and  superstitious   tribes  should  attach 
ideas  of  veneration   and   mystery  to   a  solid  and  ignited 
body,  precipitated  from  the   sky.     But   even   the  com- 
plete silence  of  the  sacred  volume  with  respect  to  any 
physical   appearance,  does  not   imply  its  non-existence 
during  the  periods  to  which  that    volume  refers  ;    for 
scientific  statements  form    no  essential  part  of  the  plan 
of  revealed  religion;   and   stony  bodies  may  have  occa- 
sionally descended  from  the  sky,  in  the  peopled  or  un- 
peopled  regions  of  the  globe,  as  comets  and  eclipses 
may  have  attracted  the  attention  of  mortals,  though  not 
indicated  by  the  itispired  penman. 

If  from  sacred  we  turn  to  the  early  periods  of  pro- 
fane history,  we  shall  find  the  annals  of  public  events 
very  copiously  interspersed  with  notices  of  prodigies 
and  strange  appearances,  many  of  which  we  may  safely 
ascribe  to  the  ascendancy  \.  hicti  superstition  long  main- 
tained over  the  human  mind,  so  ihat  it  becomes  ex- 
tremely (hfficult,  after  the  lapse  of  many  ages,  and  in 
the  collation  of  records  which  savour  of  the  marvellous, 
to  separate  truth  from  fiction.  Thus,  in  regard  to  the 
topic  before  us,  wc  are  fully  authorised  to  discard  from 
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our  extcrrcsliial  calalot^ue  certain  modifications  of  sul- 
plnii'el  of  iion,  bclemnitos,  oitlioccratites,  &c.  which  the 
observations  of  intcllij^cnt  naturalits  have  proved  to  be 
of  niineral  or  animal  formation,  as  also  the  heads  of  ar- 
rows and  sharpened  flints,  which  have  been  fashioned  by 
the  hand  of  man,  though  the  vulgar  may,  in  the  earlier 
stages  of  society,  have  attribuied  to  them  a  celestial 
origin,  and  ranked  them  among  thunder  stones  :  bat, 
when  substances  differing  from  these,  and  coinciding  in 
any  one  character  or  circumstance  with  modern  speci- 
mens of  meteorites,  are  affirmed  by  the  ancients  to  have 
fallen  from  the  clouds,  the  remoteness  of  the  epochs, 
and  the  lameness  of  the  documents,  may  considerably 
affect  our  appreciation  of  the  reputed  evidence.  Hence, 
when  we  touch  much  more  liglitly  on  the  ancient  than 
on  some  of  the  more  recent  testimonies,  we  are  far  from 
maintaining  the  certainty  even  of  the  particular  instances 
selected;  but,  as  the  indiscriminate  scepticism  of  the 
learned  is  scarcely  less  reprehensible  than  the  blind 
credulity  of  the  barbarian,  we  reckon  it  fair  to  admit 
their  probability,  and  the  weight  which  the  mention  of 
them  may  he  considered  as  adding  to  that  of  subsequent 
and  more  circumstantial  narratives. 

Chronological   History   of  Meteorites,    interspersed  nvitli 
Jieviarks. 

A.  C.  1478.  The  thunder-stone  in  Crete,  mentioned 
by  Malchus.  Par.  Chron. — 1200.  Stones  preserved  in 
Orchomcnos.  Pausan. — 1168.  A  mass  of  iron,  on 
Mount  Ida,  in  Crete.  Par  Chron — 705,  or  704.  The 
Sacred  Shield,  or  jincyte,  which  fell  in  the  reign  of  Nu- 
ma,  of  nearly  the  same  shape  with  the  mass  that  fell  at 
Agram.  But,  if  it  really  was  of  brass,  and  fell  into 
.Yuma's  hands,  as  mentioned  by  Plutarch,  we  may  well 
inspect  a  fiious  fraud.  65'r.  During  the  reign  of  Tul- 
lus  Hostilius,  a  sliowcr  of  stones  fell  on  Muunt  Alba, 
and,  when  the  senate  deputed  commissioners  lo  ascer- 
tain the  fact,  they  were  assured  that  stones  had  really 
fallen,  as  thick  as  hail  impelled  by  the  wind.  Similar 
events,  adds  the  eloquent  Livy,  were  celebrated  by  a 
festival  of  nine  days.  At  that  period,  then,  the  fall  of 
htones  was  solemnly  recognized  as  a  supernatural  oc- 
currence :  the  nature  of  the  masses,  however,  is  not 
particularly  described ;  and,  on  subsequent  occasions, 
the  same  historian  has  usually  recourse  to  the  general 
expression, /a/iirfiiKs/j/uere,  without  farther  comment  or 
explanation. — C44.  According  to  Be  Guig-nes,  the  early 
histoiians  of  China  make  mention  of  five  stones  having 
fallen  from  the  heavens,  in  the  district  of  Song.  520. 
A  stone  fell  in  Crete,  in  the  lime  of  Pythagoras.   Calmet. 

465.  Pliny,  in  the  5Slh  chapter  of  the  second  book  of 

his  Natural  History,  commemorates  the  descent,  in  the 
day-time,  of  a  stony  mass,  as  large  as  a  cart,  and  of  a 
burnt  colour,  near  Egospotamos  in  Thrace,  and  aflirms 
that  it  was  still  exhibited  in  his  time.  The  magniludine 
veins  of  this  author  may  probably  mean,  that  it  was  of 
such  dimensions,  that  it  could  be  conveyed  in  a  cait  ; 
and  some  commentators  read  vehibilis.  The  Greeks 
pretended  that  it  had  fallen  from  the  sun,  and  that  Anax- 
agoras  had  predicted  the  day  of  its  arrival  on  the  earth's 
surface.  Such  a  prediction,  the  naturalist  observes, 
would  have  been  more  marvellous  than  the  stone  ;  and 
all  knowledge,  he  adds,  must  be  confounded,  if  either 
we  admii  the  sun  to  be  a  stone,  or  a  stone  to  fall  from 
that  luminary  to  the  earth.  Yet,  whatever  may  have  been 
.the  ingenious  or  the  absurd  surmises  of  those  days,  llie 


reputed  event  became  a  subject  of  such  notoriety,  that 
the  author  of  the  Athenian  Chronicle,  a  document  pub- 
lished by  Sclden,  along  with  the  Arundtlian  marbles, 
formally  places  it  under  the  5Sth  epoch,  and  in  the  113lh 
year  of  the  Attic  or  Cccropian  era.  That  Anaxagoras 
foretold  the  day  of  the  fall,  may  as  well  be  doubted,  as 
that  Sir  William  Herschel  should  have  lent  himself  to 
the  occupation  of  Moore  the  Almanac-maker  :  but  wc 
learn  from  a  passage  in  the  first  book  of  Silenus,  pre- 
served by  Diogenes  Luertius,  that  the  incident  which  wc 
are  now  considering,  suggested  lo  the  philosopher  of 
Clazomene  the  hypothesis  which  he  delivered  to  his  dis- 
ciplies,  namely,  that  the  sky  was  a  solid  vault,  compos- 
ed of  large  stones,  which  its  rotatory  motion  kept  at  a 
due  distance  from  the  centre,  to  which  they  would, 
otherwise,  inevitably  tend.  We  may  also  remark,  that 
Pliny  broadly  asserts  the  frequent  occurrence  of  the 
phenomenon — decidere  tamen  crebro,  haud  erit  dubium. 
Some  curious  nonces  relative  to  the  Thracian  stone  have 
likewise  been  preserved  by  Plutarch,  in  his  Life  of  Ly- 
fander.  It  fell,  he  remarks,  at  Egospotamos,  was  of 
enormous  dimensions,  and  was  exhibited  as  a  public 
spectacle  by  ihe  people  of  the  Chersonesus,  who  held 
it  in  great  veneration.  His  account  of  the  meteor  is 
principally  borrowed  from  D,imachus  or  Dainiachus, 
whom  Strabo  represents  as  addicted  to  fiction,  and  igno- 
rant of  gLomttry. 

"  During  seventy-five  successive  days,"  says  the  bio- 
grapher, ■'  previous  to  the  fall  ol  the  stone,  a  large  fiery 
body,  like  a  cloud  of  flame,  was  obsci\ed  in  the  hea- 
vens, not  fixed  to  one  point,  but  wandering  about  with 
a  broken,  irregular  motion.  In  consequence  of  its  vio- 
lent agitation,  several  ilaming  Iragments  were  forced 
from  it,  which  were  impelled  ia  various  directions,  and 
darud  with  the  vtlocity  and  splendour  of  so  many  fall- 
ing stars.  After  this  body  had  alighted  in  the  Cherso- 
nesus, and  the  inhabitaiits,  recovered  IVom  their  alarm, 
had  assembled  to  see  it,  they  could  perceive  no  inflam- 
mable matter,  nor  the  slightest  trace  of  fire,  but  a  real 
stone,  which,  though  large,  was  nothing  when  compared 
to  the  volume  of  that  fire-ball  which  they  had  seen  in  the 
sky,  but  appeared  only  as  a  piece  detached  from  it." 
"  It  is  obvious,"  continues  Plutarch,  "thai  Damachus 
must  have  very  indulgent  readers,  if  this  account  of  his 
gains  credit.  If  it  is  a  true  one,  it  completely  refutes 
those  who  allege  that  this  stone  was  merely  a  rock,  torn 
by  a  tempest  from  the  top  of  a  mountain,  and  which, 
alter  being  conveyed  for  some  time  in  the  air,  by  means 
of  a  wl.iiiwinrl,  settled  on  the  first  spot  where  the  vio- 
lence of  the  latter  abated.  This  phenomenon,  which 
lasted  lor  so  many  days,  was,  perhaps,  after  all,  a  real 
globe  of  fire,  which,  when  it  dispersed,  and  became 
nearly  extinct,  might  induce  such  a  change  in  the  air, 
and  generate  such  a  whirlwind,  as  might  tear  the  stone 
from  Us  native  bed,  and  dash  it  on  the  plain." 

Damachus,  it  is  true,  may,  on  this  occasion,  have 
given  way  to  his  love  of  the  marvellous;  and  we  can 
readily  believe,  thai  the  seventy-five  continuous  days 
aie  either  an  error  of  the  copyist,  or  an  original  exag- 
geration. When  we  reflect,  however,  that  he  is  not  the 
sole  reporter  of  the  occurrence,  and  that  some  of  the 
circumstances  which  he  specifies  are  very  analogous  to 
those  which  remain  to  be  stated  on  less  questionable  au- 
thority, wc  can  hardly  refuse  to  acquiese  in  the  pre- 
sumption, that  a  meteorite  really  fell  at  the  period,  and 
on  the  spot,  which  are  here  so  particularly  specified. 

465.  The  stone  denominated  the  mother  of  the  gods, 
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alluded  to  by  so  many  ancient  writers,  and  the  source 
of  so  many  learned,  and  so  many  foolish  conjectures,  is 
stated  by  Jpfiian,  Herodian,  and  Marcellinus,  to  ha-ue  fall- 
en from  heaven.  Aristodemus,  quoted  by  the  Greek 
scholiast  on  Pindar-,  asserts,  that  it  fell,  encircled  by  fire, 
on  a  hill,  and  at  the  feet  of  the  Tlieban  bard.  It  is  said 
to  have  been  of  moderate  dimensions,  of  a  black  hue,  of 
an  irregular  angular  shape,  and  of  a  metallic  aspect. 
An  oracle  had  predicted,  that  the  Romans  would  conti- 
nue to  increase  in  prosperity,  if  they  were  put  in  pos- 
session of  this  precious  deposit;  and  Publius  Scipio 
Nasica  was  accordingly  deputed  to  AUalus,  king  of 
Pergamus,  to  obtain  and  receive  the  sacred  idol,  whose 
worship  was  instituted  at  Rome,  204  years  before  the 
Chiistian  era.  According  to  Valerius  Muximus,  a  stone 
fell  in  the  March  of  Ancona  :  Livy  even  says,  la/ndibus 
filuil^  which  would  intimate  a  shower  of  them. — 343.  A 
shower  of  stones  near  Rome.  Jul.  Obseq.  211 — De 
Guignes  relates,  that  a  star  fell  to  the  ground  in  China, 
and  was  converted  into  a  atone — an  event  which  created 
an  extraordinai  y  sensation.  The  inhabitants  of  the  dis- 
trict, willing  to  convey  a  moral  lesson  to  their  unpopular 
emperor,  caused  these  words  to  be  engraved  on  the  stone: 
Chi-Hoang-Ty  draws  near  to  death,  and  his  em/nre  will  be 
divided.  In  the  plenitude  of  his  indignation,  the  empe- 
ror ordered  all  the  inhabitants  of  the  district  to  be  \>\M 
to  death,  and  the  stone  to  be  broken  in  pieces  ;  but  he 
died  in  the  course  of  the  following  year  ;  and,  three 
years  after,  in  the  reign  of  his  successor  Eul-Chi-Hoang- 
Ty.'m  consequence  of  a  general  revolt,  the  emi)ire  was 
partitioned  into  many  kingrloms,  and  the  dynasty  of  the 
Tsins  was  extinguished. — 205,  or  206.  A  shower  of 
fiery  stones.  Plut. — 192.  A  stone  fell  in  China.  De 
Guignes. — 176.  A  stone  is  reported  by  Livy,  to  have 
fallen  into  the  Lake  of  Mars,  in  the  Crustumenian  ter- 
ritory— 90,  or  89.  A  shower  of  stones  like  bricks. 
Plin. — 89.  Two  large  stones  fell  at  Yong,  in  China; 
and  the  noise  of  the  explosion  was  heard  over  forty 
leagues.  De  Guignes — 56,  or  52.  Spongy  iron  in  Lu- 
cania.  Plin. — A  shower  of  stones  at  Acilla,  a  town  in 
Africa,  mentioned  in  Cesar's  Commentaries. — 38.  Six 
stones  fell  in  the  province  of  Leang  in  China,  Z)e  Guig- 
nes.— 29.       Four   at    Po,    and    two   in   the   territory    of 

Tching-ting-fou.     Id. — 22.     Eight    in   China,    Id 19. 

Three  in  China.  Td. — 12.  One  at  Ton  Korean.  Id. — 9. 
Two  in  China.  Id. — 6.  Sixteen  in  Ning-Tcheou,  and 
two  at  You.  Id.  We  may  believe,  on  the  authority  of 
De  Guignes,  that  such  notices  are  inserted  in  the  re- 
cords of  China  ;  but  we  are  too  little  conversant  in  the 
literature  of  that  singular  country,  to  determine  the  pre- 
cise quantity  of  credence  that  ought  to  attach  to  the  no- 
tices themselves;  yet,  had  no  such  events  ever  occurred 
in  that  part  of  the  world,  it  is  not  very  probable  that 
they  would  have  been  so  repeatedly  and  distinctly  re- 
gistered. 

P.  C.  A  stone  in  the  territory  of  the  Vocontii,  de- 
posited a  little  before  Pliny  saw  it. — Mondognetius,  in 
his  Life  of  Marcus  Aurelius,  relates,  that,  in  the  reign 
of  the  Emperor  Valentinian,  such  a  copious  shower  of 
stones  fell  at  Constantinople,  that  it  killed  most  of  the 
cattle  in  the  fields,  and  even  some  people— 452.  Mar- 
cellinus, an  officer  of  the  empire,  and  Count  of  Illyria, 
who  lived  in  the  reign  of  Justinian,  and  continued  the 
chronicle  of  Jerome,  from  A.  D.  379,  to  534,  makes 
mention  of  three  large  stones  which  fell  from  the  hea- 
vens in  Thrace ;  but  he  is  silent  as  to  particulars. — Nov. 
5,  or  6,  472.      A  great  fall   of  black  dust,  probably  at 
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Constaniinople,  during  which  the  heavens  seemed  to 
burn. — Proco/t.  Marcell.  Theojih.  Sec.  Sixth  century. 
Stones  fell  on  Mount  Lebanon,  and  near  Enicssa  in  Syria. 
Danjascius,  in  an  extract  of  his  Life  of  Isodorus,  pre- 
served by  Photius,  relates  that  the  former  issued  from 
a  globe  of  fire. — About  570,  a  shower  of  stones,  near 
Bender,   in   Arabia.     Jlcoran. — 648.      A  fiery   stone  at 

Constantinople,   according   to  several  chronicles 652. 

A  shower  of  red  dust  at  the  same  place.  Thcofih.  Ce- 
dren.  Math.  £retz.—8\\.  In  the  third  moon,  on  the 
day  Wou-siu,  between  the  third  and  fifth  hour  after  mid- 
day, the  sky  being  cloudy,  and  the  weather  cold,  there 
appeared  a  globe  of  fire  as  large  as  a  /loii,  (a  measure 
of  about  ten  bushels.)  which  fell  between  Yan  and  Ytai. 
A  noise,  resembling  thunder,  was  heard  at  the  distance 
of  many  leagues,  and  the  people  fled  with  a  violent  out- 
cry. Above  the  place  where  the  globe  fell,  a  reddish 
vapour  remained,  arranged  like  a  serpent,  and  a  tchang 
(nearly  12^  feet)  in  lengihj  it  remained  till  the  even- 
ing, and  then  disappeared.  Matouan-lin. — 817.  In  the 
twelfth  year,  in  the  ninth  moon,  on  the  day  Ki-kai,  about 
the  third  or  fourth  hour  after  mid-night,  there  appeared 
a  running  star  towards  the  middle  of  the  heavens  ;  its 
head  was  like  a  bucket,  and  its  tail  like  a  bark  of  200 
hou  burthen  ;  it  was  more  than  len  tchang  in  leni;lh,and 
made  a  noise  like  a  number  of  birds  flying  ;  it  produced 
a  light  similar  to  that  of  the  torches  used  in  illumina- 
tions. It  passed  beneath  the  moon,  moving  towards  the 
west  ;  on  a  sudden,  a  great  noise  was  heard,  and  at  the 
moment  the  globe  fell  to  the  earth,  a  crash  took  place 
thrice  as  great  as  that  of  a  falling  house.  Id. — 823.  A 
shower  of  pebbles  in  Saxony.  Mezeray,  and  Bonaven- 
lure  de  St.  Amable. — 839.  It  is  recorded  in  the  history 
of  Japan,  that,  in  the  sixth  year  of  Nin-mioteno,  the 
29th  day  of  the  eighth  moon,  there  occurred  at  a  place 
to  the  west  of  the  town  of  Thean-tchhenan,  where  no 
fragment  of  stone  previously  existed,  thunder  and  rain 
for  ten  days.  The  weather  having  become  clear,  stones 
similar  to  the  points  of  arrows  and  to  hatchets,  were 
found  on  the  earth,  some  being  white  and  others  red. — 
July,  or  August,  852.  A  stone  fell  in  Tabaristan.  De 
Sacy,  and  Quatremere .—  W\ilA\e  of  the  ninth  century. 
Red  dust,  and  matter  like  coagulated  blood,  fell  from 
the  heavens.  Kaswini,  Elmazen. — December,  856.  Five 
stones  fell  in  Egypt.  De  Sacy,  Quatremere. — 885,  886, 
and  887.  Thunder-stones  fell  in  Japan.  Ma-touan-lin. — 
892  or  897.  A  stone  fell  at  Ahmedabad.  Quatremere. — 
905.  Stones  fell  at  Hoanglie,  in  Coree,  which  caused  a 
noise  like  thunder.  The  officers  of  the  place  having 
sent  these  stones  to  the  court,  the  president  of  the  cere- 
monies assured  the  king  that  the  phenomenon  of  falling 
stars  had  occurred  so  frequently,  that  it  was  no  longer 
regarded  as  a  prodigy.  In  China,  certain  stones  of 
a  black  or  violet  colour  are  called  thunder-hatchets,  scis- 
sors, hammers,  &c.  according  to  their  forms  ;  and  al- 
though they  may  have  been  wantonly  multiplied,  some 
of  them  are,  probably,  of  meteoric  origin.  Ma-touan- 
lin.  who  registers  the  occurrences  of  falling  stones  in 
China,  supposes  that  these  thunder-stones  are  identical 
with  them. — 929.  A  fall  of  red  sand,  from  a  red  sky,  at 
Bagdad.  Quatremere. — 951.  A  stone  fell  near  Augs- 
burg, (not  in  Italy.)  Albertus  Stadius,  and  others. — 
Between  956  and  972.  Platina,in  his  Life  of  Pope  John 
XIII.  enumerates,  among  the  prodigies  of  the  times, 
the  descent  of  a  very  large  stone  during  a  furious  tem- 
pest of  wind  and  rain. — 998.  Cosmas  and  Spangenberg 
relate,  that  two  large  stones  fell  with  an  explosion  like 
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ihunJcr,  one  of  iliein  aligliting  in  the  town  of  Magde- 
burg, and  the  other  in  tiic  open  country  near  the  I'llbc. 
—  i009.  Avicennu  affums,  that  when  in  Djordjan,  (mis- 
represented Lurtfca  and  Cordava.)  he  saw  a  sulphureous 
kind  of  htone  fall  from  tlie  atniospliere. — Between  the 
24Lhof  July  and  the  21st  of  August,  1021,  stones  fell  in 
Africa.  Oe  Sacij — 1056.  Red  snow  fell  in  Armenia. 
Math.  Eretz. — 1110.  A  burning  body  fell  into  the 
Lake  of  Van,  in  Armenia,  and  inade  its  waters  blood 
red,  while  the  earth  was  cleft  in  several  places,  proba- 
bly with  stones.  Id. — 1112.  Stones  or  iron  fell  near 
Ai.|uiieia.  Valvasor. — 1135  or  1136  Spcingenberg  and 
others  inform  us,  that  a  stone  as  large  as  the  human 
head  was  precipitated  from  the  air  at  Oldislebcn  in 
Tliuringi.i. — 1164  George  Fabricius,  in  the  First  Book 
of  tlie  History  of  Misnia,  apprizes  us  of  a  shower  of 
iron  in  lliut  cou.itry,  at  Wliiisuritiiie — 1198.  Stones  lell 
near  Pans  Henri  Hauval — July  26,  1249.  Spjnt;enberg 
ana  Rivander  again  mark  the  descent  of  stones  in  the 
neigiiDouriiOOil  of  Quedlmbuig,  Ballenstaedl,  and  Blm- 
ktiiburjj,  in  S.:xor.y. —  I'liirieenth  century.  A  stone  fell 
at  \Varizburif.  Scliotti  Phys  Cur. — Between  1251  and 
136o.  stones  fell  at  WelixoiUssuii;,  in  Russia  Gtlb  An. 
— 1-8'!  A  s'.oiie  fell  at  Alexauriria,  in  Egypt,  lie  Sacy. 
— Oit.  1,  1301,  Krantz,  in  his  Account  of  Saxony,  and 
sevLiul  of  the  German  ('hroniclers,  concur  in  slating, 
that  many  stones  fell  near  Friedland  or  Viedeland,  and 
that  they  did  grea  damage  to  the  fields.  But  the 
FrkdLand  of  these  authors,  who  probably  copied  from 
one  another,  is  not  sufficiently  particularized,  as  tnere 
are  many  small  towns  and  villages  of  that  name.  Span- 
genberg  more  pointedly  mentions  Friedberg,  near  the 
Saale. — 1305.  Burning  stones  fell  in  the  country  of  the 

Vandals.   Bor.av.  de   St    finable Jan.  9,  1328.  Stones 

fell  in  Mortahia  and  Dakhalia.  Quatremere — 1360.  Se- 
veral siones  were  observed  to  fall  from  the  clouds  in 
Yorkshire.  Pliil.  Mag — 1368  A  mass  of  iron  fell  in 
the  Duchy  of  Oldenburg.  Siebrand,  Meyer. — May  26, 
I37'J.  Stones  fell  at  Mindcn,  in  Hanover.  Lcrbecius. — 
1415.  Red  rain  in  Bohemia    S/iangcnber^, 

1438.  According  to  l^roust,  the  chemist,  stones  of  a 
spongy  texture  were  observed  to  fall  near  Roa,  at  no 
great  distance  from  Burgos,  in  Spain  ;  and,  in  support 
of  his  assertion,  he  quotes  the  ensuing  extractof  a  letter 
from  tde  Bachelor  Cibdareal. 

"King  Don  Juan  and  his  court  being  engaged  in  a 
huntins<  parly,  under  the  village  of  Roa,  the  sun  was 
ohsmrcd  by  while  clouds,  and  they  saw  descending 
from  the  air  bodies  which  resembled  grey  and  blackish 
stones,  and  of  such  considerable  dimensions  as  to  excite 
the  gi-eatcst  astonishment. 

"  This  phenomenon  continued  during  an  hour,  after 
which  the  sun  reappeared,  and  the  falconers,  mounted 
on  their  horses,  immediately  repaired  to  the  spot,  which 
was  not  half  a  league  distant  They  reported  to  the 
king,  that  the  field  on  which  these  stones  lay,  was  so 
thickly  strewed  with  them,  of  all  sizes,  as  completely  to 
conceal  the  soil. 

"The  king  was  desirous  of  visiting  the  scene,  but 
his  courtiers  restrained  him,  by  representing,  that  the 
place  which  heaven  had  seltcied  for  the  theatre  of  its 
operations  might  be  unsafe,  and  that  it  would  be  more 
advisable  to  detach  one  of  his  suite,  (iomes  Bravo, 
Captain  of  his  Guards,  volunteered  his  services,  and 
brou.ht  with  him  four  of  these  stones  to  Roa,  whither 
the  kingjhad  now  retired.  They  were  of  a  considera- 
ble size, 'some  round,  and  as  big  as  a  monar,  others 


shaped  like  pillows  or  half  fanego  measures  :  but  the 
circumstance  which  created  most  astonishment,  was 
their  extreme  levity,  for  the  largest  did  not  weigh  half 
a  pound.  They  were  of  such  a  delicate  texture,  that 
they  resembled  sea-froth  condensed  more  than  any 
thing  ese.  You  might  strike  your  hand  against  them, 
without  any  apprehension  of  contusion,  pain,  or  the  least 
mark." 

In  respect  of  specific  gravity,  these  stoiies  must  have 
differed  very  materially  from  the  heavier  specimens  of 
recent  date.  From  the  fragiluy  of  tlieir  texture,  no 
trace  of  their  existence  prohably  now  remains  ;  l)Ut  the 
narrative,  which  bears  all  the  marks  of  a  genuine  docu- 
ment, may  be  regarded  as.  in  some  measure, corrobora- 
tive 01  the  fall  of  tlie  aftongy  masst  s,  noticed  by  Pliny, 
and  of  the  Jleecy  showers  of  that  naturalist.  In  the 
present  instance  too.  no  mention  is  made  of  any  luminous 
appearance  or  explosion,  and  it  is  not  even  said  that  the 
masses  felt  hot  when  first  touched. 

Some  lime  in  the  same  century,  a  stone,  and  a  mass 
like  coagulated  blood,  accompanit-d  by  a  Jiery  dragon, 
(niLteor).  lell  near  Lucerne.  Cysat. —  1  18  ).  Stones  fell 
in  Saxony  and  Bonemia.  Phdos  Mag. — 1491.  A  stone 
fell  near  Crema.    Him'jneira 

November  7,  1492 — The  far-famed  stone  of  Ensis- 
lieim  has  exercised  the  talents  of  contemporaneous  wri- 
ters, both  in  prose  and  verse.  Professor  Batenschoen, 
of  the  central  school  of  Colmar,  first  directed  the  atten- 
tion of  naturalists  to  some  of  the  old  chronicles,  which 
record  the  circumstances  of  its  fall  with  much  simpli- 
city, and  in  the  true  spirit  of  the  times  The  note  wliich 
accompanied  the  stone,  when  it  was  suspended  in  the 
church  ot  Ensisheim,  may  be  rendered  thus  : 

"  In  the  year  of  the  Lord  1492  on  Wednesday, 
which  was  Martinmas  eve,  the  7th  of  Novembi  r,  there 
happened  a  singular  miracle;  for,  between  11  o'clock 
and  noon,  there  was  a  loud  peal  of  thunder,  and  a  pro- 
longed confused  noise,  which  was  heard  to  a  great  dis- 
tance, and  there  fell  from  the  air,  in  the  jurisdiction  of 
Ensisheim,  a  stone  which  weighed  2f.O  pounds,  and  the 
confused  noise  was.  moreover,  much  louder  than  here. 
Then  a  child  saw  it  strike  on  a  field,  situated  in  the 
upper  jurisdiction,  towards  the  Rhine  and  Inn. near  the 
district  of  Gisgand,  which  was  sown  with  wheat,  and 
did  it  no  harm,  except  that  it  made  a  hole  there,  and 
then  they  conveyed  it  from  that  spot,  and  many  pieces 
were  broken  from  it,  which  the  Landvogt  forbade. 
They,  therefore,  caused  it  to  be  placed  in  the  church, 
with  the  intention  of  suspending  it,  as  a  miracle  ;  and 
there  came  here  many  people  to  see  this  stone.  So 
there  were  remarkable  conversations  about  this  stone, 
but  the  learneil  said  that  tliey  knew  not  what  it  was, 
for  it  was  beyond  the  ordinary  course  of  nature  that 
such  a  large  stone  should  smite  the  earth  to  the  depth 
of  a  man's  s'ature,  which  every  body  explained  to  be 
the  will  of  God  that  it  should  lie  found,  and  the  noise 
of  it  was  heard  at  Lucerne,  at  V^illing,  and  in  many  other 
places,  so  loud,  that  it  was  l)cliijved  houses  had  been 
overturned  ;  and,  as  the  King  Maximilian  was  here  the 
Monday  after  St.  Catliarine's  day  of  the  same  year,  his 
Royal  Excellency  ordered  the  stone  which  had  fallen  to 
be  brought  to  the  castle,  and,  after  having  conversed  a 
long  time  about  it  with  tlie  noblemen,  he  said  that  the 
people  of  Ensisheim  should  take  it,  and  order  it  to  be 
hung  up  in  the  church,  and  not  to  allow  any  body  to 
take  any  thing  from  it.  However,  his  Excellency  took 
two  pieces  from  it,  of  which  he  kept  one,  and  sent  the 


METEORITE. 


131 


other  to  the  Duke  Sigismond  of  Austria,  and  they  spoke 
a  great  deal  about  ihat  stone,  which  ihey  suspended  in 
the  choir,  where  it  still  is  ;  and  a  i^rcat  many  people 
came  to  see  it."  According  lo  'I'rii/umius,  it  tell  with 
so  much  violence  that  it  broke  into  two  pieces, ol  which 
only  ihe  most  considerable  was  suspended  in  the  church. 
Paul  Lang  describes  us  toim  as  corresponding  to  that 
of  tne  Greek  Delta,  with  a  triangular  point.  Both  of 
these  wrueis  lived  at  the  period  which  they  assign  to 
the  descent  ot  this  remarkable  mass  ;  and,  ahhough  their 
names  are  last  hastening  to  obscurity,  it  behoves  us  to 
observe,  that  Trithemius  yielded  to  lew  of  his  conicm- 
poiaries  in  labour  and  learning,  and  that  Lang,  though 
a  Benedictine  monk,  travelled  in  quest  of  historical  mo- 
numents, and  had  the  candour  and  boldness  to  arraign 
the  license  of  the  Roman  Catholic  clergy,  while  he  ap- 
plauded the  independence  of  Luther  and  Melancthon. 
We  may  add,  that  Maximilian,  who,  shortly  after  this 
period,  was  elevated  to  the  imperial  digni  y,  in  a  Re- 
script dated  Augsburg,  Novcmjer.  12,  I5u3,  expressly 
'refers  to  the  stone  in  quesiion,  as  having  fallen  in  an 
open  held  before  him,  when  he  commanded  the  army 
which  he  had  levied  against  the  Trench  ;  and  that, 
availing  himself  of  the  apparently  miraculous  event,  he 
exhorted  the  Germans  to  a  new  crusade  against  the 
Turks. 

During  the  French  Revolution,  this  large  meteorite 
was  found  still  suspended  in  the  church,  but  it  weighed 
only  171  lb.  The  French  removed  it  to  the  National 
Library  at  Colmar,  and,  notwithstanding  the  many  irag- 
ments  which  have  been  detached  from  it,  the  mass  still 
weighs  150  1b  A  large  specimen  is  preserved  in  the 
Cabinet  of  the  Parisian  Museum,  another  in  the  Impe- 
rial Cabinet  at  Vienna,  and  we  have  seen  another  small 
fragment  in  the  valuable  and  interesting  collection  of 
Robert  Ferguson  of  Raith,  Esq. 

The  Ensisheim  stone  is  of  a  schistose  texture,  of  a 
slate-grey  colour,  and  composed  of  small  shining  parti- 
cles ot  granular  portions  of  a  whitish-grey,  blended  with 
thin  laminae  of  a  slate-grey  fissile  substance  of  grains 
or  globules  of  pure  iron,  and  of  grey  and  shining  sul- 
phuiet  of  iron  and  nickel.  The  cross  fracture  is  very 
unequal-  and  the  longitudinal  waving,  in  the  direction 
of  the  laminae,  and,  at  the  same  time,  tough  and  harsh. 
Such  parts  of  the  outer  surface  as  remain  entire  are 
coated  with  a  blackish  vitrified  crust.  It  gives  no  ar- 
gillaceous odour  by  insufflation  ;  and,  under  tUe  blow- 
pipe, the  grey  portions  become  black,  and  are  converted 
into  frit  Its  specific  gravity  is  3  23,  and  its  analysis 
yielded  to  Vauquelin, 

Silica  56. 
Lime  1.4. 

Magnesia  12. 

Oxide  of  iron  30, 
Nickel  24 

Sulphur  3.5 


105.3 

Its  principal  peculiarity,  therefore,  is  its  schistose  tex- 
ture. 

January  28,  1496.  Marcus  Antonius  Sabellicus,  in 
the  second  volume  of  the  Lyons  edition  of  his  works, 
(p.  341,)  mentions  the  fall  o  three  stones  between  Ce- 
scna  and  Bevtooosi.  Bo'ifinius,  or  rsther,  wc  pre- 
sume, his  continuator.  reports,  that  a  shower  o!  stones 
fell  near  the  village  of  Munkbergen  in  the  course  of 


the  same  year,  and  that  the  inhabitants  amused  their 
fancy  by  tracing  on  the  fallen  fragments  outlines 
of  the  human  countenance  and  diadems. — 1501.  Ac- 
cording to  difl'ercnt  chronicles,  showers  of  blood  fell 
in  several  places. —  l5lo.  In  the  Commentary  of  Su- 
rius,  a  Carthusian  monk  of  Cologne,  mention  is  made 
of  a  shower  of  large  stones  in  Lombardy  ,  ti.ey  are  de- 
scribed, probably  wi'.h  some  exaggeration,  as  harder 
than  flint,  smelling  ol  Sulphur,  kc.  But  the  same  event 
is  more  particularly  commemorated  by  Cardan,  in  his 
Treatise  De  Rerum  Variftace  ;  lor  he  informs  us,  that 
beiween  Cremasco  or  Crema,  and  Milan,  and  not  far 
from  the  river  Adda,  at  five  o'clock  in  the  evening, 
about  twelve  hundred  stones  fell  from  the  air,  one  of 
which  weighed  120  lb.  and  another  60  lb.  Many  were 
presented  as  curiosities  to  the  Frcncii  Governor  and  his 
Deputy.  At  three  o'clock  in  the  alternr.on.  the  sky  ap- 
peared as  if  in  a  general  blaze,  and  the  passage,  though 
somewhat  ambiguous,  would  lead  us  to  infer,  that  the 
fiery  meteor  was  visible  for  two  hours.  Like  many  of 
the  learned  and  unlearned  of  his  day,  Cardan  immedi- 
ately connects  the  extraordinary  appearance  with  the 
political  trausaciions  of  his  petty  district.  The  same 
incident  is  noticed  by  Leonardus  in  his  Mirror  of  Stones, 
and  by  Bondini  in  his  Theatrum  A'ature.  The  following 
passage  is  extracted  from  a  series  of  Observati'^ns  on 
A'arurat  History.  Meteorohgy.  kc.  made  in  the  early 
part  of  the  16th  centuiy,  by  Andrea  da  Prato  of  Milan, 
which,  though  not  puhlibhed,  have  been  repeatedly  co- 
pied in  MS.  It  seems  to  allude  to  the  same  occurrence, 
although  the  year  quoted  is  15  11. 

••  On  the  fourth  of  September,  at  the  second  hour  of 
the  night,  and  also  ai  the  seventh,  there  appeared  in  the 
air,  at  Milan,  a  running  fire,  with  such  splendour,  that 
the  day  seemed  to  have  returned,  and  some  persons  be- 
held the  appearance  ot  a  large  head,  which  caused  great 
wonder  ami  fear  in  the  city.  The  same  thing  happened 
on  tlie  following  night  at  the  ninth  hour.  A  few  days 
after,  beyond  the  river  Adda,  there  fell  from  Heaven 
many  stones,  which,  being  collected  at  Cremasro,  were 
found  to  weigh  8  ib  and  evtn  1 1  lb.  each.  Their  co- 
lour was  similar  to  that  of  burned  stones."  Dr  Bossi, 
in  commenting  on  this  stateraei.t,  endeavours  to  account 
for  the  space  of  time  wnich  .ippears  to  have  intervened 
between  the  meteor  and  the  fall  of  stones,  by  supposing 
it  occupied  in  conveying  the  intelligence  from  Crcnia 
to  Milan. 

15  16  In  the  year  Wan-li,  of  the  dynastv  of  Ming, 
in  the  12th  moon,  on  the  23th  day,  at  Cluin-kiiing- 
fou.  in  the  province  of  Soe-tchhouan,  there  was  nei- 
ther wind  nor  clouds,  when  the  thunder  rumi>ied  sud- 
denly, and  six  globular  stones  fell,  of  which  one  weigh- 
ed eight  pouv.ds  another  fifteen,  a  third  twent>  -seven, 
the  smaller  not  more  than  a  pound,  and  the  smallest 
of  all  only  teti  ounces.  Ma-iouan-lin. — May,  1520, 
stones  fell  in  Arragon  Diego  de  Sayas. — .Vpril  28,  • 
154U,  a  stone  fell  in  the  Limousin.  Bonav.  de  St. 
jlmable. —  Between  1540  and  1550.  Albinus.  in  his 
Chronicle  of  .Misnia,  records  the  lall  of  a  large  ferru- 
ginous mass,  in  a  forest  near  A''euliof  between  Leipsic 
and  Grimma,  in  Saxony  ;  hut  Jonston  and  Albert! 
write  A'euholem  others,  Xaiinhoff- .Va  Sec.  A  speci- 
men of  this  mass  is  still  to  be  seen  in  the  imperial  ca- 
binet in  Vienna.  Some  time  about  the  same  period, 
iron  fell  in  Piedmont  Mercati  and  Scaliger. — No- 
vember 6,  1548.  .\ccording  to  Spangenbcrg  and  Bo- 
navcnturc  de  St.  Amable,  a  blackish  mass,  accompa- 
H  2 


132 


MKTKOIUTE. 


nied  with  a  red  substance,  like  coagulated  blood,  and 
witli  a  loud  noise,  Icll  at  Mansfeldt  in  Thuringia. — 
Mjy  19,  1552.  I'lom  the  same  source  wc  learn,  tint 
a  sliowcr  ot  stones  made  great  havoc  in  the  environs 
of  Schltnsingen,  also  ni  Tliuriiigia  That  this  was  not 
a  hiiil  shower  is  obvious.  Iiom  the  circumstance  that 
Spans^cnherg  carried  stveial  of  the  stones  with  him  to 
Eisiehen. — 1559.  It  is  related  in  tlie  IGth  vol.  of  the 
Mri-flaiv  Col/tclion,  ixrui  in  Isthuanfius's  flisiory  of  Hun- 
gary that  five  stones,  said  to  be  preserve<l  in  the 
treasury  of  Vn  nna,  each  of  the  size  of  a  man's  head, 
exceedini;ly  heavy,  of  a  ru-<iy-iron  colour,  and  emit- 
ting a  strong  smell  of  sulphur,  fell  from  the  heavens, 
with  explosions  nd  a  dreadful  concussion  of  the  air, 
at  Mis(oz,  in  Transylvania. — Whitsuntide,  1560.  Red 
rnin  ;it  Enihden,  Louvain,  ^c.  Froniond. — December 
24  15/0.  A  tiery  meteor,  ami  red  rain  at  Lillebonne. 
JVaiah.i  Cuwtn. — M.>y  17,  1561.  A  stone  fell  at  Eilcn- 
borL',  in  the  Torgau.  Gmntr  and  Ue  Bout. — May  27, 
I58i)  Siones  fell  near  Gcktingen.  Bange. — July  .6, 
1581.  Between  one  and  two  o'clock  in  the  afternoon, 
a  stone,  weiijhing  39  lb.  of  a  blue  and  brownish  co- 
loui,  and  which  gave  fire  with  steel,  fell  from  the  air, 
in  Thuringia,  with  an  explosion  which  shook  the  earth, 
and  accompanied  by  the  appearance  of  a  small  light, 
which  was  supposed  to  be  a  fire-ball,  the  heavens  be- 
ing, in  other  respects,  serene.  It  sunk  into  the  soil 
to  the  depth  of  a  yard  and  a  quarter,  tossed  up  the 
earth  to  twice  the  height  of  a  man  ;  and  was  at  first  so 
hot  that  nobody  could  touch  it.  After  some  time  had 
elapsed,  it  was  carried  to  Dresden.  Binhard's  Chro- 
nicle of  Thuringia,  Oltarius. — January  9,  1583,  stones 
fell  at  Castrovillari.  Casta,  Mercciti,  and  Imfierati. — 
Ides  of  January,  1583.  Mercati  mentions,  that  some 
of  the  inhabitants  of  Rosa,  in  L^vadie,  who  were  walk- 
ing on  the  neighbouring  heights,  in  serene  weather, 
observed  a  thick  black  cloud,  which  exploded  near 
them  with  such  violence,  that  tiiey  fell  almosi  sense- 
less to  the  ground,  and  that,  on  recovering  from  their 
alarm,  they  immediately  repaired  to  the  spot,  and 
found  a  stone  of  about  30  lb.,  which  resembled  iron 
— March  2,  1583.  A  stone,  of  the  size  of  a  hand  gre- 
nade, fell  in  Piedmont. — 1585.  A  stone  fell  in  Italy. 
Imfierati. — December  3,  1586.  A  great  quantity  of 
red  and  blackish  matter,  which  burned  some  planks, 
and  was  accompanied  by  thunder  and  lightning,  fell 
at  Verden,  in  Hanover  Solomon,  Senator  of  Bremen. 
—June'.'.  1591.  Angelus,  in  the  ./fn?ia/fs  A/arf/(!(£,  and 
Lucas  affirm,  that  some  large  stones  fell  at  Kunersdorf. 
— 1591.  A  shower  of  blood  at  La  Magdelaine,  near 
Orleans.  Leman,  in  A''ouv.  Diet,  d'' Hist.  JValurellc. 
— March  1,  1596,  stones  fell  at  Crevalcore,  Mitiarelli. 
Some  time  in  the  course  of  the  sixteenth  century,  and 
not,  as  alleged,  in  1603,  a  stone,  exhibting  metallic 
veins,  is  reported  to  have  descended  in  the  province  of 
Valencia,  in  Spain.  Ca:.<:iu3,  and  the  Jesuits  of  Coim- 
Ora.  in  iheir  remarks  on  Aristotle's  Meteorology — Au- 
gust, 1618,  a    great  fall  of  stones,  with    a    shower  of 


blood,  occurred  in  Styria.  De  Hammer.— \(>\B.  A  me  • 
tallic  mass  lell  in  Bohemia.     Kronlund. 

April  17,  1620,  the  Emperor,  Jehani;ire,  in  his  Me- 
moirs written  bv  himself,  in  the  Persian  language,  and 
translated  by  Colonel  Kirkpatrick,  from  an  old  MS. 
thus  relates  the  tall  of  a  piece  of  meteoric  iron. 

•'  A.  H  lOoO,  or  I6ih  year  of  the  reign. — The  fol- 
lowing is  among  the  extraordinary  occurrences  of  ttiis 
period. 

'■  E.irly  on  the  30th  of  Furverdeen,  of  the  present 
year,*  and  in  the  I'.astern  quarter  (of  the  heavens,) 
tiiere  arose  in  one  of  the  villages  ot  the  Puri^uanah  of 
Jilindher,t  such  a  great  and  tremendous  noise,  as  had 
nearly,  by  iis  dreadlul  nature,  deprived  the  inhabitants 
of  the  phice  of  their  senses.  During  this  noise,  a  lu- 
minous body  (was  observed)  to  fall  from  above  on  the 
earth,  suggesting  to  the  beholders  the  iriea  that  the  fir- 
mament was  raining  fire  In  a  short  time,  the  noise 
having  subsided,  aniJ  the  inhabitants  having  recovered 
from  their  alarm,  a  courier  was  disp itched  (by  them) 
to  Mahommtd  Syeed,  the  AumilJ  of  the  aforesaid 
Purgunnah,  to  advertise  him  of  this  event.  Tlie  Au- 
mil,  instantly  mounlinp;  (his  horse.)  |)roceede.l  to  the 
spot  (where  the  lumirious  body  had  fallen  )  Here  he 
perceived  the  earth,  to  the  extent  of  ten  or  twelve  guz,^ 
in  length  and  breadth,  to  be  burnt  to  such  a  degree, 
that  not  the  least  trace  of  verdure,  or  blade  of  grass  re- 
mained ;  nor  had  the  heal  (which  had  been  communi- 
cated to  it)  yet  subsi<led  entirely. 

"  M.diommed  Syeed  hereupon  directed  the  aforesaid 
space  of  ground  lo  be  dug  up  ;  wlicn,  the  deeper  it 
was  dug,  the  greater  was  the  heat  of  it  lound  to  be. 
At  lengtn,  a  lump  of  iron  made  its  appearance,  the 
heat  of  which  was  so  violent,  that  one  might  have  sup- 
posed it  to  have  been  taken  from  a  furnace.  Alter 
some  lime  it  became  cold,  when  the  Aumil  conveyed 
it  to  his  own  habitation,  from  whence  he  afterwards 
dispatched  it,  in  a  scaled   bag,  to  court. 

"  Here  I  had  (this  substance)  weii^hed  in  my  pre- 
sence. Its  weight  was  one  hundred  and  sixty  tolahs.tt 
I  committed  it  to  a  skilful  artisan,  with  orders  to  make 
of  it  a  sabre,  a  knife,  and  a  dagger.  The  workman 
(soon)  reported,  that  the  substance  was  not  malleable, 
but  shivered  into  fiieces  under  the  hammer.'^ 

"  Upon  this,  1  ordered  it  to  be  mixed  with  other 
iron.  Conformably  to  my  orders,  three  parts  of  the 
iron  of  lightning'*  were  mixed  with  one  part  of  com- 
mon iron  ;  and  from  the  mixture  were  made  two  sabres, 
one  knife,  and  one  dagger. 

"  By  the  addition  of  the  common  iron,  the  (new) 
substance  acquired  a  (fine)  temper;  the  blade  (fabri- 
cated from  it)  proving  as  elastic  as  the  most  genuine 
blades  of  Ulmanny,tt  and  ot  the  South,  and  bending, 
like  them,  without  leaving  any  mark  of  the  bend.  I 
had  them  tried  in  my  presence,  and  found  them  cut 
excellently  ;  as  well  (indeed)  as  the  best  genuine  sabres. 
One  of  thfse  sahres  I  named  Katai.  or  the  cutter  ;  and 
the  other  Burk-serisht,  or  the  lightning  nalured. 


*  "  The  first  of  Furverdeen  of  this  vear,  (A.  H.  1030,)  corresponded  with  S;ilurdav  the  27th  of  Kubbi  ul  Akhir ;  consequently, 
the  30'h  of  Furverdeen  fell  on  the  26t'h  of  Jumad  id  Oruvul,  or,  A.  D.  1620" 

f  "  A  purgunnali  is  a  territorial  division,  of  arbitrnry  extent.  The  purgunnah  of  Jalindher  is  situated  in  the  Puiijaub,  and  about 
100  miles  S.K  of  Lahore." 

^:  "  Aumil  is  a  manager,  or  fiscal  supeiiiitendant  of  a  district." 

%  "  A  guz  is  rather  less  than  a  yard." 

II  "  A  tolah  is  about  180  grains,  Troy  weight." 

il  "  Literally,  it  did  noi  stand  beneath  the  hammer,  but  fell  to  pieces." 

'*  "  This  expression  is  equivalent  to  our  term  thunderbolt." 

It  "  The  name  of  the  place  here  designed,  is  doubtful." 
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"  A  poet*  composed  and  presented  to  me,  on  this 
occasion,  the  following  tetrasiich. 

"  This  earth  has  attained  order  and  regularity  through 
the  Emptror  Jchan.^ire  : 

"  In  his  time  fell  raw  iron  from  lishlnint;  : 
"  That  iron  was,  by  his  world  subduing  authority, 
'•  Converted  into  a  dai^srer  a  knife,  and  two  sabrts." 
But,    wliat  is    more  to   our  purpose,  the    late    Hon. 
Cl\arles  Gieville,  at  whose  request  Colonel  Kirkpatrick 
translated  the  foregoing  quotation,  has   remarked,  that 
the  Mmperor  Jehanuire   was  not  a  prince  on  whom  his 
courlii  rs  wouhl  itilv  venture  to  impose;  and  that  there 
can    be   little   probability  that    an   Aumil  of   a  district 
should  invent    such  a   story,  or   be  able  to  pioduce  a 
substance  like  iron,  but  which,  on  trial,  should  differ 
from  manufactured  iron. 

January  10,  622,  a  stone  fell  in  Devonshire.  Rtimfth. 
— Apiil  9,  1628,  stones  f  11  near  Hatt'ord,  in  Bi  rksuire. 
Gent  Ma^. —  December  6,  1631.  The  following  letter 
from  Captain  William  Biidily,  is  insi;rttd  in  the  first 
volume  of  tlie  P'ilosopliical  Iransartions.  "  The  6th 
of  December,  1631,  being  in  the  Gulf  of  Volo,  riding 
at  anchor,  about  ten  of  the  clock  that  night,  it  bei^an 
to  ruin  sand  or  ashes,  and  continued  till  two  of  the 
clock  next  morning.  It  was  about  two  inches  thick  on 
the  deck,  so  that  we  cast  it  overboard  with  shovels,  as 
we  did  snow  the  day  before  :  the  quantity  of  a  bushel 
■we  brought  home,  and  presented  to  several  friends,t 
especially  to  the  M<isters  of  Trinity  Huusc.  There 
■was  in  our  company,  Captain  John  Wilds,  Commander 
of  the  Dragon,  and  Captain  Anihony  Watts,  Com- 
mander of  the  Elizabeth  and  Dorcas  There  was  no 
wind  stirring  when  these  ashes  fell  ;  it  did  not  fall  on- 
ly in  the  places  where  we  were,  but  likewise  in  other 
parts,  as  ships  were  coming  from  St.  John  d'Acre  to 
our  port:  they  being  at  that  time  a  hundred  leagues 
from  Us.  We  compared  the  ashes  together,  and  found 
them  botli  one  " 

October  27,  1634,  stones  fell  in  the  Charollois.  Mo- 
rinus — June  21,  1635.  Francesco  Carli,  a  learned, 
and  highly  respectable  gentleman  of  Verona,  reports 
the  fall  of  a  large  stone  at  five  o'clock  in  tiie  evening. 
It  was  preceded  by  a  gre;»t  mass  of  flame,  which  tra- 
vel sed  the  Lago  di  Garda  with  such  velocity,  that  the 
eye  could  scarcely  follow  its  motions,  illuminated  all 
the-  country  in  the  ptth  of  its  passage,  shaking  the 
houses  with  its  loud  explosion,  and  alighting  on  the 
grounds  of  the  Bentdictinc  monks,  under  the  town  of 
Va^o,  about  six  Italian  miles  from  Verona.  Next 
morning  there  was  found,  on  the  spot  on  which  it 
had  alighted,  a  stone  invested  with  a  black  and  chan- 
nelled crust,  which  had  penetrated  aiiout  a  yard  into 
the  soil,  and  was  broken  into  several  pieces,  the  larg- 
est of  which  was  of  a  cubical  form,  of  nearly  a  yard 
and  a  half  on  every  side,  of  the  colour  of  ashes,  giv- 
ini;  out  an  offensive  odour  of  sulphur,  and  having  mi- 
nute: panicles  of  iron  disseminated  throuRh  its  sub- 
stance. 

S.iturday,  July  7,  1635.  During  a  violent  storm,  a 
stone,  weii;i'ing  about  1  I  oz  fell  t  Calce  in  the  Vi- 
centine  teiritoty.  Va/isnii'ri  ~M..'rch  6,  1636.  Dur- 
ing a  perfectly  serene  sky,  a  lari^e-  stone  fell,  with  a 
loud  crash,  i>etweeii  Sii,^an  and  the  village  of  Dubrow, 
in  Silesia.     It  was  covered  with  a  crust,  had,  internal- 


ly, the  appearance  of  a  metallic  slag,  and  seemed  as  if 
it  had  been  acted  on  by  fire.  Lucas.  Sescfiic/ie's  Chron. 
Cluver.  Geogr. — 1638.  Red  rain  at  Tourney. — Novem- 
ber 29,  1639,  (not  1629,  nor  1627,  as  mis-quoted  by 
some  writers)  In  the  third  Section  of  the  Second 
Book  of  his  Physics,  the  celebrated  Gassendi,  whose 
accuracy  and  veracity  will  not  be  readily  impeached, 
states,  that,  at  ten  o'clock  in  the  morning,  a  stony 
mass,  regarded  as  a  thunder-stone,  was  seen  by  three 
creditable  witnesses,  to  fall  on  Mount  Vaision,  one  of 
the  Maritime  Alps,  when  the  ground  was  covered 
wiih  snow,  and  the  sky  perfectly  serene.  The  spot  is 
indicated  as  lying  between  the  small  towns  of  Guil- 
laumes  and  Perne,  in  Provence.  Many,  for  a  great 
way  round,  heard  the  explosion,  but  only  three  indi- 
viduals saw  the  fire-ball.  The  noise  which  preceded 
it,  they  compared  to  the  repeated  discharge  of  artil- 
lery ;  but  two  of  the  concussions  were  particularly 
tremendous  ;  and  the  reverberation  of  the  last  was  im- 
mediately followed  by  a  rumbling  noise,  like  the  beat- 
ing of  four  or  five  drums,  when  a  flaming  circle,  of 
varied  hues  and  apparently  of  (our  feet  in  diameter, 
passed  betore  the  eyes  of  the  spectators,  accompanied 
with  a  loud  hissing,  like  that  of  fire-works,  and  with 
a  strong  sulphureous  odour.  So  far  as  could  be  con- 
jectured, it  had  rushed  on  their  view  when  at  the  dis- 
tance of  only  a  hundred  paces  from  their  persons  ;  and 
they  saw  it  strike  the  ground,  like  a  black-bird  with 
white  spots,  and  smoke  issue  from  the  place  where  it 
fell,  which  was  not  beyond  thirty  paces  from  their  own 
station.  The  noise  which  ensued  on  its  striking  the 
ground,  was  compared  to  the  firing  of  musketry.  The 
inhabitants  of  both  towns  flocked  to  the  smoking 
scene,  and  found  a  hollow  of  nearly  one  foot  wide, 
and  three  in  depth,  the  snow  being  melted  for  five  feet 
round,  and  the  earth  and  small  stones  obviously  cal- 
cined. In  the  bottom  of  the  hollow  was  found  the 
stone,  about  the  size  of  a  calf's  head,  but  rounder  and 
more  approaching,  in  form,  to  that  of  a  man.  It  was 
of  a  dark  metallic  colour,  extremely  hard,  and  weigh- 
ed 54  Proven9al,  or  38  Parisian  pounds,  its  specific 
gravity  being  to  that  of  common  marble,  as  14  to  11. 

Mons.  Izarn,  not  only  mis  dates  the  year  and  day  of 
this  appearance,  but  asserts  that  Gassendi  himself  saw  it; 
whereas  that  philosopher  expressly  says,  ifise  cum  abes- 
sem. 

August  4,  1642,  a  stone,  weighing  4  lb.  fell  between 
Woodbriiige  and  Aldborough,  in  Suffolk  GenC.  ^/ag  — 
1643,  or  1644.  Stones  fell  in  the  sea.  JVurfhain. — Jin. 
23,  or  24,  1645.  Red  rain  fell  ai  Bois-le  Due.— Oct.  6, 
16  !6  Red  rain  at  Brussels  Krontand,  Wendelinus  — 
Feb.  18.  1647.  A  stone  fell  near  Zwickau.  Schmidt 
Au<rust,  1647.  Stones  fell  in  the  bailliaire  of  S'olz'  .au, 
in  Westphalia.  Gilb.  .An — Between  1647  a'.d  1654,  a 
stone  fell  into  the  sea.  IVillmann,  Malte-Brun. —  Au- 
gust 6,  1650.  We  find  it  mentioned  in  Senijucrd's  Phy- 
sical ExerciraHons,\.hat  asione  fell  at  Dordrti.ht — March 
30,  1654  Thomas  Hartholinus  adverts  to  a  shower  of 
stones,  in  the  island  of  Funen,  in  Denmark.  :\  large 
stone  fell  at  Wtrsaw.  Pet  Borrllus  A  small  stone  fell 
at  Milan,  and  killed  a  Framiscan  monk.  .Museum  Sefi- 
lalianum. — June  19,  or  21,  1668.  A  ^reat  fall  of  stones 
near  Verona  ralisnieri,  .VI->n"nari,  and  Carli  From 
a  book  which  was  printed  at  Paris,  in  1672,  and  ■which 


*   "  The  poet  is  namel  in  the  oiigind  ;  hnl  the  name  is  not  perfectly  legible." 

t  Some  of  the  ashes  were  produced  by  Mr.  John  Evelyn,  before  the  Royal  Society. 
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has  now  became  very  scarce,  entitled,  Conversations 
tirees  dc  VAcademie  de  Mons  CAhbe  lijurdelnt^  cmtenant 
divcrsca  rec/ierc/ns  ei  obncrvaUons  /i/iysir/ues,  purlc  Sieur 
Legallois,  we  make  the  en^ulllg  extract: 

"One  of  the  members  piestnis  a  fragment  of  two 
stones  which  fell  near  V'erona,  one  of  which  weighed 
8()Ci  pounds,  and  the  other  20u  pounds.  These  stones," 
he  says,  "  fell  during  Uie  night,  when  the  weather  was 
quite  mild  and  settled.  Tliey  seemed  to  be  all  on  fire, 
and  came  iron*  above,  but  in  a  stanting  direction,  and 
with  a  trcmt  ndous  noise.  This  prodigy  terribly  alarmed 
three  or  ionr  iuinured  eye-wiinesses,  who  were  puzzled 
what  to  think  of  it.  These  stones  fell  with  such  rapidity 
that  they  formed  a  ditch,  which,  afti  r  the  noise  and  flame 
had  ceased,  the  spectators  ventured  to  approach,  and 
examine  them  more  nearly.  They  then  stnt  them  to 
Verona,  where  they  were  deposited  under  care  of  the 
Academy  ;  and  that  learned  body  sent  fragments  of 
them  to  difftrent  places.  This  account  induced  the  So- 
ciety to  consider  the  fragment  in  question  with  particular 
attention  ;  and  they  remarked  that  it  was  of  a  yellowish 
colour,  very  easily  reducible  to  powder,  and  that  it 
smelled  of  sulphur."  In  the  course  of  examming  one 
of  these  stones,  M.  Laugier,  professor  of  pharmacy  at 
Paris,  detected  in  it,  by  means  of  the  caustic  alkali,  the 
presence  of  chrome. 

February  27,  1671  Stones  fell  in  Swabia.  Gitb.  An. 
— 1673.  Some  stones  fell  in  the  fields  near  Dictling,  and 
were  deposited  in  the  museum  of  Brackenhofer.  Lcoriar- 
diis  de  Gemmis  and  Mcmurie  delta  Societa  Columbaria 
Inorentina. — October  6,  1674,  Scheuzer  affixes  this  date 
to  the  descent  of  two  large  stones  in  the  canton  of  Gla- 
rus. — Between  1675  and  1677,  a  stone  fell  into  a  fish- 
ing boat  near  Copinslia,  in  the  Orkneys.  Wallace's  Ac- 
coitnt  of  Orkney,  Gent.  Alag.  "  The  air  and  clouds 
here,"  says  Dr.  Wallace,  "  by  the  operation  of  the  sun, 
do  sometimes  generate  several  things  ;  as  some  years 
since,  some  fishermen  fishing  half  a  league  from  land, 
over  against  Copinsha,  in  a  fair  day,  tliere  fell  down 
from  the  air  a  stone  about  the  bigness  of  a  foot-ball, 
which  fell  in  the  middle  of  the  boat,  and  sprung  a  leak, 
to  the  great  danger  of  the  lives  of  the  men  that  were 
in  it,  which  could  be  no  other  than  some  substance  ge- 
nerated in  the  clouds.  The  stone  was  like  condensed 
or  petrified  clay,  and  was  a  long  time  in  the  custody  of 
Captain  Ar.drew  Dick,  at  that  time  stewaid  of  this 
counliy  ;  and  Captain  Dick,  who  is  yet  alive,  told  me  he 
gave  it  to  the  late  Earl  of  Glencairn."  From  these  par- 
ticulars, wt  can  entertain  little  douin  of  the  fact,  however 
much  v.e  may  be  disposed  to  smile  at  tlie  Doctor's  fa- 
cilii\  of  theorizing. 

March  26.0.S.  1676.  About  an  hour  and  three  quar- 
ters after  sun-set,  a  fire  ball  was  seen  to  proceed,  as  if 
from  Dalmatia,  passing  obliquely  over  Italy  with  a  hiss- 
ing noise,  and  exploding  to  t!ie  south  south-west  of 
Leghorn  with  a  terrible  report.  Its  fragments  are  said 
to  have  fallen  into  the  sea,  with  the  sime  sort  of  noise 
as  when  red  hot  iron  is  extinguished  in  water.  Its 
greatest  altitude  in  the  south  south-cast  at  Boiogna,was 
38°,  .ind  its  greatest  at  Siena,  in  the  north  northwest, 
was  5S°  On  mie  side  of  the  f<iu!itry  it  seemed  to  be 
nearly  vertical,  at  Rimini  and  SivU^niano,  and  at  Leg- 
horn on  the  other.  Montanari  professor  oi  mathema- 
tics at  Bologna,  who  published  a  treatise  on  this  pheno- 
menon, conjectures  that  the  meteor  must  have  moved 
at  the  rate  of  at  least  leoiniles  in  a  minute.  Its  appa- 
rent magnitude   at  Bologna  exceeded  that  of  the  full 


moon  in  one  diameter,  and  was  above  half  as  big  again 
ih  the  other.  Dr.  Halle)  has  condensed  trie  substance 
of  Montiinari's  Report,  in  No.  cccxii.  of  the  P/idosofilUcal 
Trn'isac/ions. 

May,  28,  1677.  iMany  stony  masses,  supposed  to  have 
contained  particles  of  coppti,are  suid  by  Balduinus,  in 
his  Appendix  to  the   Mucrllanea  A'aiura:   Cunosorum, 

for  1677,  to   have  fallen  near  Ermendorl,  in  Saxony 

January  12,  1683,  a  mass  of  stone  or  iron  fell  near  Cas- 
tiovillari,  in  Calabria.  Mcreaii. — Majch  3,  1683.  A  stone 
fell  in  Piedmont,  /c/.— 1689. — Red  dust  fell  at  Venice, 
Evc.  Valisnieri — Jan.  3,  1647  In  Soldani's  catalogue, 
published  in  the  9th  vol  ot  the  7'ransaciions  oj  the  Aca- 
demy of  Sciences  at  Siena,  stones  res<;nibling  those  al- 
ready described  are  said  to  have  fallen  at  Pcntolina, 
near  Siena. — May  19,  1698.  Scheuzer,  in  his  Aaiural 
Histury  of  Switzerland,  informs  lis  that  a  black  stone 
fell  from  the  atmosphere,  with  various  explosions,  near 
the  village  of  Waltring,  in  the  canton  of  Berne,  and  that 
it  was  transmitted,  with  an  account  of  the  circumstan- 
ces, to  the  public  library  at  Berne.  It  is  doubtful, 
however,  if  the  stone  preserved  in  that  repository  is  the 
same  which  fell. — June  7,  I7u6,  a  stone,  weighing 
72  lb.  is  said  to  have  fallen  near  Larissa,  in  Macedonia. 
It  was  observed  to  proceed  from  the  north  with  a  loud 
hissing,  and  enveloped  in  a  small  cloud,  which  explod- 
ed with  a  tremendous  noise  discharging  a  stone,  which 
had  the  appearance  of  iron  dross  and  the  smell  of  sul- 
phur. Lucas. — May  Sand  6,  1711.  Red  rain  atOrsio,in 
Sweden.  Aci^  Liter.  Suec.  A  gelatinous  matter  fell 
with  a  globe  of  tire,  in  the  isleof  Lethy,  in  India.  Bar- 
chenvitz. — April  6,  I7i9,thert  fell  into  the  Atlantic  Ocean, 
in  45°  Lat  N.  and  322°  45'  Long,  from  Paris,  a  shower 
of  sand,  which  lasted  from  ten  o'clock  in  the  evening 
till  one  o'clock  of  the  afternoon  of  next  day.  It  was 
preceded  by  a  luminous  meteor.  The  wind  was  then 
east  south-east.  The  captain  of  a  vessel,  and  all  the 
crew,  certified  the  fact  to  Father  Feuillee,  who  pre- 
sented a  specimen  of  the  sand  to  the  Academy  of  Sci- 
ences. It  had  the  appearance  of  common,  hut  very  fine 
sand.  June  5,  1722,  stones  fell  near  Scheftlas.  in  Frei- 
sengen.  Mriclu-lbeck — June  22,  1723  Dr.  Rost  (Bres- 
law  Colled  )  relates,  that  at  two  o'clock  in  the  after- 
noon, the  weather  heing  then  calm,  there  was  seen  at 
Pleskowicz,  some  miles  from  Ri-ichstadt,  in  Bohemia,  a 
small  cloud,  from  which  several  large  and  sm.dl  stones 
were  projected,  under  loud  explosions  but  without  any 
lightning.  These  stones,  which  were  black  on  the  out- 
side had  internally  the  appearance  of  metal,  and  exhal- 
ed a  strong  sulpliureous  odour.  Twenty-five  of  them 
were  collected  in  one  place,  and  seven  or  <  ighi  in  ano- 
ther. This  instance  is  likewise  noted  by  Slepiing,  de 
Fluvia  La/iidca — July  22  1727.  Siones  fell  at  Lilas- 
chiiz, in  Bohemia.  Sie/iling — 1731.  Fused  metal  fell  at 
Lessay.  Halley — .Xucust  18,  1738.  Stones  fell  near 
Carpt  iitras.  CaslUlon — Oct.  25,  1740  S  ones  fell  at  Ris- 
grad  Gilb.  An — 1740,orl741.  A  la  rye  stone  fell,  du- 
riiii;  winter,  in  Greenland.  Kgcde. — 1743  Stones  fell  at 
Liboschitz,  in  Bohemia  Ste/ding. — 1744.  Red  rain  at 
Sat.1  Pietrn  d'  Arena,  near  G -noa.  Richard — O;  tober  12, 
1750  M.dc  Lahnrie,  the  celebrated  astrot.omer,  informs 
us  that  a  loud  noise  was  heard  in  Lower  \'orinandy,and 
that  a  very  lirge  mass  of  stone  fell  at  Niort,  in  the  vi- 
cini'v  of  Contanres. 

M;iv  26,  1751,  at  six  o'clock  in  the  evening,  a  re- 
raark:ibh  fire -hall  was  observed  near  Hraschina,  in  the 
district  of  Agram,  in  Upper  Sclavonia.     According  to 
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Mr.  Stutz.an  intcllig;cnt  naturalist,  attached  to  the  Im- 
perial Cabinet  of  Vienna,  this  meteor  l)urst  asunder  into 
two  parts,  exhibilinjj  the  appearance  of  twisted  chains 
of  fire,  accompanied  wiih  smoke,  rushing  down  with  a 
dreadful  explosion,  and  wiih  such  force  as  to  shake  the 
earth.  The  larger  fragmeni.,  wnich  weighed  71  lb. 
sunk  to  the  depth  of  three  fathoms,  and  made  a  breach 
of  two  leet,  round  which  the  soil  was  greenish,  and 
seemed  to  be  scorched  with  fire.  The  other,  of  only 
16  lb.  weitjht,  fell  in  a  meadow  ;it  20uO  paces  from  the 
first,  and  made  an  opening  of  four  feet  wide.  The 
largest,  which  consists  of  native  iron,  and  presents  on 
its  surface  the  must  evident  marks  ol  fire,  is  preserved 
in  the  Imperial  Cabinet  of  Natural  Curiosities  at  Vien- 
n.,  with  an  offi'ial  attestation  from  the  consistory  of  the 
bishopric  of  Agratn,  who  interrogated  several  eye-wit- 
nesses A  great  many  people  in  that  part  of  the  coun- 
try lieard  tlie  explosion,  and  likewise  saw  some  fiery 
body  fall  from  the  sky,  though,  on  account  of  the  dis- 
tance, they  could  not  determine  the  precise  spot.  Dr. 
Chladni  and  Dr.  Nochden  mention,  that  they  saw  the 
larger  mass  in  the  Vienna  museum  ;  and  the  latter  re- 
marks, that  it  is  not  smooth  and  even  on  the  outside, 
but  rough,  with  depressions  and  protuberances,  and  des- 
titute of  the  vitreous  particles  observable  in  the  cavi- 
ties of  the  Siberian  iron.  Klaproth's  analysis  gave  of 
native  iron  96.5,  and  of  nickel  3.5 — a  composition 
nearly  identical  with  the  specimen  of  native  iron 
brought  by  Humboldt  from  the  province  of  Durango,  in 
Mexico. 

January  17'53.  A  stone  fell  at  Eichstadt,  in  Germany. 
Cavallo. — July  3  1753.  Four  stones,  one  of  which 
weighed  13  lb  fell  at  Strkow,  near  Tabor,  at  eight 
o'clock  in  the  evening,  when  the  air  was  tranquil,  and 
the  sky  little  shaded  with  clouds.  Their  fall  was  pre- 
ceded iiy  three  loud  and  prolonired  peats,  like  the  dis- 
charge of  artillery  The  people  in  the  fields  fled  for 
terror  to  their  houses  or  climbed  up  into  the  trees  ; 
and  a  shepherd,  who  applied  his  hand  to  one  of  the 
stones  after  it  had  fallen,  felt  it  very  sensibly  heated. 
A  fragment  of  one  of  them  was  distinctly  labelled  in 
the  Bornian  collection,  with  the  additional  annotation, 
Que  fragmenta  Stio  Julii,  1753.  inler  lonitrua,  e  cmlo 
fi/uisKf  creduliores  quidam  asserunr.  The  expression  of 
cTcduliores  r/uidam,  may  be  alleged  to  invalidate  the 
purport  of  the  label,  yet  it  deserves  to  be  remarked, 
that,  in  regard  to  the  present  subject  of  our  inquiry, 
■what  was  formerly  arcoutiteci  the  credulity  of  the  vul- 
gar, may  now,  on  several  occasions  at  least,  be  construed 
into  proba:>ility,  if  not  into  matter  of  fact,  that  Stepling 
reported  the  phenomenon  only  ti. -  year  after  it  is  stated 
to  have  taken  place  .  and  that  the  iate  Hon.  Charles  Gre- 
ville,  who  procured  the  identical  specimen  from  the 
Bornian  colleciion  and  Mi .  Howard,  Tound  it  to  coinrit^e 
in  composition  with  otlier  atmospheric  stones  ;  for  its 
analysis  gave, 

Silica  45 

Magnesia  17  27 

Iron  42  72 

Nickel  2.72 
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Its  specific  gravity  is  4.28.     Another  specimen  is  depo- 
sited in  the  Imp  -"i-ii  Cv)inel  of  Vienna 

Si  picmln  r,  1753.     We  have   next  to  direct  our  at- 
tention to  another  report  of  M.  de  Lalande,  inserted  in 


the  Historical  Almanack  of  Erase,  for  1756.  About 
one  o'clock,  P.  M.  when  the  weather  was  very  hot,  and 
very  serene,  without  any  visible  trace  of  a  cloud,  a  very 
loud  noise,  like  the  discharge  of  two  or  three  cannons, 
was  heard  within  the  circumference  of  six  leagues,  but 
for  a  very  short  duration.  This  noise  was  loudest  in 
the  neighbourhood  of  Ponl-de-Vesie  ;  and  at  Liponas, 
a  village  three  leagues  from  the  last  mentioned  place, 
it  was  even  accompanied  by  a  hissing  like  that  of  a 
cracker.  On  the  same  evening  there  were  found  two 
blackish  masses,  of  a  form  nearly  circuiai,  but  very  un- 
even, which  had  fallen,  the  one  at  Liponas,  and  the 
other  at  Pin,  into  ploughed  ground,  and  sunk,  by  iheir 
own  weight,  to  half  a  foot  beneath  the  surface.  One 
of  them  weighed  about  20  lb.  and  a  fragment  of  the 
other  weighing  1 1  5  lb.  was  picserved  in  the  cabinet  of 
M.  Vareiine  de  Beost,  at  Dijon.  The  basis  of  these 
masses  resembled  a  greyish  trap,  and  was  very  refrac- 
tory ;  and  through  the  substance  of  the  stone,  and  es- 
pecially in  its  fissures,  were  disseminated  some  ferrugi- 
nous particles  in  grains,  filaments,  or  minute  nodules. 
This  iron,  when  subjected  to  a  red  heat,  became  obe- 
dient to  the  magnet.  The  black  coating  on  the  surface 
M.  de  Lalande  ascribed  to  fusion,  induced  by  violent 
heat.  ,  These  circumstances,  though  slightly  noticed, 
are  strictly  conformable  to  the  history  of  more  recent 
cases,  which  remain  to  be  detailed. 

July,  1755.  A  stone  fell  at  Terra  nuova,  in  Calabria, 
which  weighed  7  oz.  Domin.  Tata — October  20,  1755. 
A  black  dust,  like  lamp-black,  fell  in  Siietland  between 
three  and  four  o'clock  in  the  afternoon,  when  the  sky 
was  very  hazy.  This  dust  smelled  strongly  of  sulphur, 
and  covered  the  faces  and  hands,  and  blackened  the 
linen  of  the  people  in  the  fields.  As  the  wind  blew 
from  the  souln-wesi,  it  is  not  probable  that  it  was  eject- 
ed from  Hecla,  which  is  situated  between  500  and  600 
miles  farther  north.  Phil.  Trans,  vol  1. — Nov.  15, 
1755  A  red  sky,  and  the  fall  of  red  rain,  in  several 
countries.  A'''j-u  Acl  h'at  Cur  t.  ii — Oct.  9,  1763  Red 
rain  at  Cleves,  Utrecht,  &c.  Mcrcurio.  Hisior.  Folic  — 
Nov.  14,  1765.  Red  iron  in  Picardy.  Richard. — End  of 
July,  1766.  When  the  sky  was  clear  at  .-Mbereto,  in 
the  neighbourhood  of  .Milan,  it  was  dark  and  cloudy  in 
the  direction  of  the  western  hills,  and  in  the  valley  to 
the  north,  with  frequent  thunder  and  lightning.  Aiiout 
five  o'clock  in  the  evening,  when  the  peasants  were  dis- 
persed over  the  fields,  engaged  in  their  rural  labours, 
there  was  suddenly  heard,  not  only  in  Albereio,  but  in 
other  places  at  a  considerable  distance  to  the  west,  and 
even  at  Modena,  an  unusual  noise,  like  the  discharge  of 
artillery,  succeeded  by  a  whizzing  in  the  air,  like  that 
produced  by  a  cannon  bullet  when  powerfully  propel- 
led. The  Duke  of  Modena's  gardener  even  be.ieved 
that  a  cannon  oall  was  descendin,;  into  the  ijarJcn. 
Others  either  did  not  hear  the  whizzing  noise,  or  had 
not  paid  attention  to  it.  In  Albereio,  however,  it  was 
not  only  heard  but  a  body  w.^s  moreover  seen  travers- 
ing the  air  with  great  velocity,  and  fallini^  abruptly  to 
the  earth.  To  some  of  the  distant  bystanders  it  appear- 
ed in  a  state  of  ignition  ;  but  to  two  ladies,  who  were 
within  a  mile  of  tlie  >p()t.ii  seemed  opaque  and  smoaking. 
They  instinctively  clung  to  a  bisnch  of  a  tree,  but  an 
ox,  which  was  near  them,  fell  to  the  ground  from  ter- 
ror. The  stone,  which  diffused  an  odour  of  sulphur, 
had  penetrated  the  soil  to  nearly  the  dep'h  of  ;<  fathom, 
was  s'ili  hot  when  liken  up,  and  iiad  the  appearancr  of 
a  sandstone  of  great  weight,  of  an  irregular  triangular 
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figurc,with  its  external  surface  uniformly  burnished  over 
with  black,  as  if  from  the  effect  of  fire.  The  person  who 
took  it  up  broke  it  into  pieces,  and  llie  fragments  were 
distributed  among  different  people  in  the  town.  Father 
Troili,  who  relates  these  circumstances,  as  tliey  were 
communicated  to  him  by  eye-witnesses,  and  particularly 
by  the  individual,  who,  with  the  assistance  of  a  young 
peasant,  extracted  the  stone  from  the  earth,  published 
in  the  course  of  the  same  year  a  curious  treatise,  en- 
titled, Delta  Caduta  di  un  Sasso  dall'jiria  Ragionamento, 
&c.  in  whicli  he  adduces  many  excellent  arguments  to 
prove  not  only  his  own  assertions,  but  the  truth  of  the 
general  doctrine  of  the  descent  of  meteorites  on  various 
occasions.  But  we  cannot  learn  that  the  reasoning  of 
the  Jesuit  produced  much  impression  on  the  public 
mind ;  and  certainly  it  had  no  weight  with  men  of 
science.  At  the  distance  of  half  a  century,  however,  the 
book  has  been  eagerly  coveted  by  the  learned  ;  and  a 
copy,  with  the  perusal  of  which  we  have  been  politely 
favoured  by  Thomas  Allan,  Esq.  of  this  city,  belongs  to 
that  gentleman's  valuable  repository.  Vassalli,  in  his 
Physico  Meteorological  Letters,  alludes  to  the  fall  of  the 
Albereto  stone  ;  and  Beccaria  likewise  adverts  to  it  in 
the  postscript  of  his  letter  to  Dr.  Franklin,  entitled,  De 
EtcctrkUate  Vindice,  having  apparently  procured  his 
information  of  the  fact  from  Fogliani,  bishop  of  Modena, 
a  highly  respectable  character,  and  a  zealous  naturalist. 
—August  15,  1766.  Between  six  and  seven  o'clock  P.  M. 
a  small  stone  fell  near  Novellara,  at  a  little  distance  from  a 
poplar  that  was  struck  at  the  same  time  by  lightning. 
But  if  Troili,  who  mentions  the  fact,  be  correct  in  his 
conjecture,  it  was  a  piece  of  the  bark  of  the  poplar  vitri- 
fied by  lightning, — a  supposition  which  seems  to  be 
scarcely  admissible. 

Sept.  13,  1768.  The  Abbe  Bachetay  acquaints  us, 
that,  about  half  past  four  o'clock  in  the  afternoon, 
there  appeared  near  the  castle  of  Chevalerie,  in  the 
neighbourhood  of  Luce,  a  small  town  in  the  province 
of  Maine,  a  stormy  cloud,  from  which  proceeded  a 
peal  of  thunder,  like  the  discharge  of  a  cannon,  which 
was  succeeded  by  a  sound  so  similar  to  the  lowing  of 
cattle,  as  to  impose  on  several  people  who  heard  it,  in 
a  circuit  of  two  leagues  and  a  half,  but  unaccompanied 
with  any  perceptible  flame.  Some  reapers,  in  the 
parish  of  Perigue,  about  three  leagues  from  Luce,  on 
hearing  the  same  noise,  looked  up,  and  saw  an  opaque 
body,  which  described  a  curve,  and  fell  on  soft  turf  on 
the  high  road,  near  which  they  were  at  work.  They 
all  quickly  ran  up  to  it,  and  found  a  sort  of  stone, 
nearly  half  of  which  was  buried  in  the  earth,  and  the 
whole  so  hot  that  it  could  not  be  touched.  At  first 
they  fled  in  a  panic ;  but,  on  returning  to  the  spot 
some  time  after,  they  found  the  mass  precisely  in  the 
same  situation,  and  sufficiently  cooled  to  admit  of  being 
handled  and  narrowly  examined.  It  weighed  seven 
pounds  and  a  half,  and  was  of  a  triangular  form,  pre- 
senting as  it  were  three  rounded  horns,  one  of  which, 
at  the  moment  of  the  fall,  had  entered  into  the  ground, 
and  was  of  a  grey  or  ash-colour,  while  the  rest  which 
was  exposed  to  the  air  was  very  black.  When  the 
Abbe  presented  this  stone  to  the  Academy  of  Sciences, 
that  body  appointed  Messrs.  Lavoisier,  Fougeroux, 
and  Cadet,  a  committee,  to  examine  and  analyse  it,  a 
task  which  they  performed  with  more  care  and  accu- 
racy than  M.  de  Lalande  had  done  on  a  preceding  oc- 
casion; but  their  trial  was  limited  to  an  integral  part 
of  the  whole,  considered  as  t  homogeneous  substance, 


in   place   of  being    applied  to  each  of    the  constituent 
parts.     The  result  was 

Silica     55.5 

Iron       36 

Sulphur  8 

99.5 
The  substance  of  the  stone  was  of  a  pale  ash-grey, 
speckled  with  an  infinite  number  of  minute  and  shining 
metallic  points,  visible  through  a  magnifying  glass. 
The  thin  black  outer  coating,  which  seemed  to  liave 
been  fused,  alone  gave  a  few  sparks  when  struck  with 
steel.  Its  specific  gravity  was  3.58.  From  the  few 
small  fragments  of  this  meteorite  which  have  been 
preserved,  it  seems  to  be  nearly  allied  to  those  from 
Benares.  The  committee,  very  unwilling  to  allow  that 
it  could  have  descended  from  the  air,  conjectured  that 
it  had  previously  existed  in  the  ground,  and  had 
merely  been  struck  by  the  electric  flash.  The  singu- 
lar position  in  which  it  was  found,  however,  with  one 
of  its  angles  inserted  in  the  turf,  was  most  likely  not  a 
permanent  one  :  and  really  with  respect  to  a  matter  of 
fact,  subject  to  the  cognizance  of  the  senses,  we  may 
believe  a  rustic  spectator,  in  preference  to  a  philoso- 
pher who  speculates  in  his  closet. 

Another  stone,  of  nearly  the  same  composition,  ac- 
companied by  the  history  of  its  fall  at  Aire,  in  Artois, 
was  presented  to  the  academy  in  the  course  of  the 
same  year,  by  M.  Gusson  de  Boyaval,  honorary  lieu- 
tenant-general of  the  bailliage  of  Aire,  to  which  was 
added,  by  the  younger  Morand,  the  specimen  from 
Coutances.  According  to  the  academical  report,  these 
three  stones,  when  compared,  presented  no  difference 
to  the  eye,  being  of  the  same  colour,  and  nearly  of  the 
same  grain,  interspersed  with  metallic  and  pyritous 
particles,  and  covered  with  a  black  and  ferruginous 
incrustation.  Their  common  aspect  did  not  convince 
the  academy  that  they  had  been  conveyed  to  the  earth, 
yet  the  coincidence  of  the  attested  circumstances  in 
three  places,  distinctly  separated  from  one  another, 
and  the  characters  which  discriminated  them  from 
other  stones,  induced  the  learned  body  to  announce 
their  history,  and  to  invite  its  discussion. 

November  20,  1768.  A  stone  fell  at  Mauerkirchen, 
near  the  Inn,  in  Bavaria,  at  four  o'clock,  p.  m.  which 
weighed  thirty-eight  pounds.  It  was  of  a  triangular 
form,  and  eight  inches  in  thickness.  Its  fall  was  pro- 
claimed by  a  hissing  noi*2,  and  great  darkness  in  the 
air,  and  it  penetrated  two  feet  and  a  half  into  the  soil. 
Imhof,  in  Gilb.  An. — A  detached  fragment  is  preserved 
in  the  Imperial  Cabinet  of  Vienna,  another  in  the  Gre- 
villian  Collection,  and  another  in  that  of  Robert  Fer- 
guson of  Raith,  Esq. 

November  17,  1773,  the  Captain  general  of  Sara- 
gossa  dispatched  the  following  letter,  accompanied 
with  the  stone  to  which  it  refers,  to  Don  Manuel  de 
Roda,  Minister  of  State. 

"  In  November  last,  an  extraordinary  occurrence, 
said  to  have  happened  on  the  17th  of  that  month,  in  a 
ploughed  field  at  Sena,  a  village  in  the  district  of  Si- 
gena,  was  the  topic  of  conversation  in  this  city. 

"The  sky  being  perfectly  serene,  three. reports,  re- 
sembling those  of  cannon,  were  heard,  and  followed  by 
the  fall  of  a  stone,  weighing  nine  pounds  and  one 
ounce,  at  a  little  distance  from  two  labouring  men. 
One  of  them  went  up  to  it ;  but  the  strong  smell  whicji 
it  emitted  stopped  him  for  a  moment. 
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"  Recovering  from  his  surprise,  he  went  nearer, 
heaved  it  up  with  his  spade,  and  waited  till  it  was  suf- 
ficiently cold  for  him  to  carry  it  to  the  village,  where 
he  delivered  it  to  the  priest. 

''  From  inquiries  made  immediately  afterwards  on 
the  spot,  and  among  the  people  in  the  neighbourhood, 
it  appears  that  tlie  noise  in  the  air  and  fall  of  the  stone 
were  not  accompanied  with  any  storm  or  with  light- 
ring." 

This  stone  is  still  preserved  in  the  Royal  Collection 
at    Madrid.      Professor   Proust,    who    was   allowed  to 
analyse   it,  on  condition  of  leaving  the  principal  portion 
untouched  for  the  gratification    of   the  curious,  has  ta- 
voured  the  public   with  sevi  ral    particulars  relative  to 
its  texture    and    aspect.      Wlien    delivered   to  him,  it 
weighed  six  pounds  ten  ounces.     Along  with  it  was  a 
piece  of   three  or  four  ounces,  the  only  one  remaining 
of  those    which    had  been    broken  from  it  by   the  inqui- 
sitive.    It    was    interspersed    with    spots   of  rust,  both 
externally   and    internally,  owing  probably  to  its  having 
been  immersed  in  water,  to  try  the  effect  of  that  fluid 
on  its    composition.     Its  shape  was   an   irregular  oval, 
seven  or  eight  inches  long,  four  or  five  broad,  and  four 
in  its  greatest  thickness.     One  side  was  fl^ttish,  a  lit- 
tle depressed  in  the   middle,  and  much    rounded  on  the 
edges.     Ii  appeared  to  have  had  the  black  vitreous  crust 
common  to  stones  of  this    kind,    though   Irom    its  fra- 
gility the  greater  part  had  fallen  off  in  passing  through 
many    hands,  and    receiving  occasional    blows,    so  that 
none  remained  except  in  the  hollow  of  the  base,  and  a 
little  on  the  faces  of  the  pyramid.     On  examining  this 
crust,  it  was  judged  to  be  the  effect  of  heat,  powerful, 
though  momentary,  because  the   metallic  and  sulphu- 
reous particles  immediately  beneath  the  crust   had   not 
had  time  to  change  colour,  or  even  to  lose  their  lustre. 
It  had  the    porousness  of  an  aggregate    mass  of  arena- 
ceous  particles,  without  any  cement,  so  that  the  breath 
would  easily    pass   through    a    piece    held  between  the 
teeth  ;   nor  did    it  give   sparks   with    steel.     Its  colour 
was  a    uniform    bluish- grey,   like  that  of  a  black  sub- 
stance,   enlightened  by  a  white  one,  or  like  the  hue  of 
an  earthy   compound,  tinged   by  the    least  oxydation   of 
iron.     The  rounded   oval    grains,  of   which  the    mass 
was   composed,  were    very    small,   the     largest  being 
scarcely    bigger   than    hempseed,   among  which     were 
sprinkled  metallic    and   sulphureous   particles,  charac- 
terized by  that  light  tint  of  kupfernickel,  observable  in 
most  meteorites.     The  microscope  ascertained  that  the 
earthy  grains,    so   far    from   having   been    fashioned  by 
the   movement  of   water,   were    globules,  rough    with 
crystalline   or  reflecting  points,  so  that  they   could    not 
be  coiifounded  with    common   sand.     A   piece  of  about 
two  inches  being  exposed  to  a   red  heat,  in  a  crucible, 
for    half    a    quarter   of  an    hour,  was  much  changed ; 
for  the   sandy    globules  became  of  a  darker  grey,  and 
the   metallic   particles,  deprived    of  their  lustre,  were 
sensibly  oxidized.     About  two  ounces  were  heated  for 
half  an  hour,  in  a  forge  fire,  which  converted  the  stone 
into  a  semi-vitreous  mass,  blackish,  slightly  porous,  and 
interspersed    with     globules  of    iron,    which    had    not 
time  to  precipitate,  though    upwards  of  100   grains   of 
regulus  were  collected  at  the  bottom.     The  magnetic 
iron  was  not  uniformly    mixed    in    the  mass,  as   some 
parts   yielded  22,  and  others   only    17  per  cent.     This 
iron  was   combined   with   nickel,  in    the    proportion  of 
abou'  3  per  cent.;  but  no   nickel    was  traceable  in  any 
other  part  of  the  stone.     After  this  alloy   was  separated 
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by  the  magnet,   the  remainder   was  found,  by  analysis, 
to  contain  of 

Iron,  sulphureted  at  a  minimum,       .     12 
Black  oxyd  of  iron,         ...         5 

Silex, 66 

Magnesia, 20 

Lime  and  magnesia  in  quantities  too 

small  for  appreciation.  

103 
A  fragment  kept  for  twelve  hours  under  water,  was 
taken   out,    covered  with   spots  of    rust,  which  distin- 
guished the  grains  of  alloy  from  the  sulphureous  pani- 
cles with  which  they  were  formerly  confounded. 

September  19,  177.5.     A  stone,  which  is  still  preserv- 
ed in   the  Cabinet  of  Natural   History  at  Cobourg,  fell 
near  Rodach,  a  village  in  the    principality  of  that  town. 
GUb.  An. — 1775,  or  1776.     Stones   fell  near  Obruieza, 
in  Volhynia,  Id — January    or   Feburary    1776,  a  great 
shower  of  stones   fell    near    Fabbriano,    in  the  territory 
of    Santanaioglia,    the     ancient     duchy    of     Camerino. 
Solaani  and  Amoretti. — 1779.    Mr.    Bingley   relates,  in 
tht  Gentleman's   Magazine,  that  he  has  in  his  posses- 
sion  two   pieces  ol  an   atmospheric    concretion,    which 
actually  descended  in   a   loud    peal    of    thunder    on  a 
meadow  at    Pettiswood,   in  the   county  of  Westmeath, 
Ireland.     They  weigh  three  ounces  and  a  half,  and  are 
supposed  to  have  formed  two-thiids  of  the  whole  mass, 
which    in   shape    resembled    a    twopenny     heart-cake. 
''  At   the   instant  this  rude  lump  descended."  says  Mr. 
Bingley,   "our  little   village  was   enveloped    with    the 
fumes  of  sulphur,  which   continued  about  six  minutes. 
To  its  descent  five    witnesses  are  now  living,  three  of 
whom  reside    in   London.     It  lighted  upon  the   wooden 
part  of  a  harness,  called  a   stradle,  belonging    to  a  filly 
drawing  manure  to   a    meadow,  and    broke  into  three 
pieces.     At  the  same    instant   the   sffiighted   beast  fell 
to  the  earth    under    her    load  ;  as  did   the  two   equally 
affrighted    gassoons   (boys,)  the   drivers,   who    in  good 
Irish  came  crying  to  me  with  two    pieces  of  the   stone, 
declaring  that  themselves  and  the  filly  were  all  murder- 
ed by  this   thunder  bolt;  none  of  whom,  however,  have 
received  the  least  injury.     The  two  pieces,  when  I  re- 
ceived them   after  the  resurrection   of  the   boys,  were 
warm  as  milk  just  from  the  cow;  whence  it  may  natu- 
rally be  concluded    that    the  cake  came  from  a   scorch- 
ing atmosphere,   and  pretty    well  accounts  for  the  out- 
side of  it  in   its  formation,  and   during   its  stay  there, 
having  been  tinged  to   a  whitish   brown,  whereas  inter- 
nally it  is  of  a  silver  white." — April  11,  1780.     Stones 
fell  near  Beeston,  in  England.     Loyd's  Evening  Post.^ 
April  24,  1781.     Count    Gioeni   observed  in    the   third 
region  of  Mount   Etna,    every  thing  to  be   wetted   with 
a    cretaceous    grey  rain,  which,  after  evaporation,  left 
every  part  covered   with   it,   to    the  height  of  two  or 
three    lines.      AM    iron     work    touched    by   it   became 
rusty.    Philos.   Trans,  vol.   Ixxii. — 1782.     A    stone    fell 
near  Turin.      Tola  and   Amoretti. — February    19,  1785. 
Baron  MaiU  in  a   German  .publication,    has    communi- 
cated some  notices  of  stones  which    fell  in   the   princi- 
pality of  Eichstaedt.     One  of  the  masses  transmitted  to 
B  .ron  Hompesch  had  the  aspect  of  a  grey    ash-colour- 
ed sandstone,   speckled  with  small    grains  of  both  mal- 
leable and    ochreous   iron.     A   brickmaker  saw  it    fall 
when  the    ground  was   covered  with   snow,  and    imme- 
diately consequent  on  what  he   termed  a    loud    peal  of 
thunder.     On   running    to    lay    hold  on  it,    he  felt  it  so 
hot,  that   he  was  obliged  to  let  it  cool   in  the  snow  in 
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vliich  it  was  immei'sed.  This  specimen  Was  about 
half  a  foot  in  diameter,  and  completely  enveloped  in  a 
blark  vitrified  intrusaiion  of  native  iron,  ten  lines  in 
thickness,  which  indicated  the  action  of  fire.  It  yield- 
ed to  Klaproth, 

Silcx  ...  37 

Magnesia         .         .         .         21.5 
Iron  .  .  .  .  16.5 

Oxydofdo.       ...  19 

Nickel  ...  1.5 

Sulphur,  a  trace. 

96.5 
A    specimen  may  be  seen  in   the  Imperial    Cabinet   of 
A'icuna.     See  also  Pickel  and  Stutz. — October  I,  1787. 
Stones  fell  in  the  province  of  Charkow,in  Russia.    Gilb. 
.inn. 

July  24,  1790.  The  sliower  of  stones  wliich  fell  near 
Bai'bolan  and  other  places  in  the  landes  of  Bourdeaux, 
is  worthy  of  particular  conimemoration.  The  fiery  me- 
teor (Voni  which  it  proceeded,  and  which  was  seen  at 
Ai^en,  and  in  the  neighbouring  departments,  about  nine 
o'clock  in  the  evening,  after  traversing  a  certain  portion 
of  the  atmosphere,  and  dragging  a  luminous  train,  which 
was  visible  for  at  least  50  seconds,  exploded  with  an  ex- 
traordinary noise  and  scintillation.  Of  the  numerous 
accounts  of  this  phenomenon,  some  of  the  most  interest- 
ing are  addressed  to  M.  Darcet,  the  chemist.  An  in- 
habitant of  Si.  Severe,  for  example,  imparts  the  ensuing 
circumstances. 

"  Yesterday  our  town's  people  were  agitated  by  a  very 
unusual  alarm.  About  a  tpiarter  past  nine  o'clock,  there 
suddenly  appealed  in  the  air  a  fire-ball,  dragging  a  long 
train,  which  spread  a  very  vivid  light  over  the  horizon. 
This  fire-ball  soon  disappeared,  and  seemed  to  fall  at 
one  hundred  paces  from  us.  Soon  after  we  heard  an 
explosion,  much  louder  than  that  of  cannon  or  of  thun- 
der. Every  body  dreaded  being  buried  under  the 
houses,  which  threatened  to  give  way,  from  the  violence 
of  the  concussion.  The  same  phenomenon  was  seen,  and 
the  report  heard  in  the  neighbouring  towns,  such  as 
Mont  du  Marsan,  Tartas,  and  Dax.  In  other  respects 
the  weather  was  very  calm,  without  a  breath  of  wind  or 
a  cloud,  and  the  moon  shone  in  all  her  brightness." 

M.  Darcet's  brotlter,  a  clergyman  in  that  part  of  the 
the  country,  sent  him  a  small  stone,  which  was  picked 
up  on  the  morning  after  the  explosion,  and  the  history 
of  which  he  was  scrupulously  anxious  to  investigate. 
Being  satisfied  with  respect  to  all  the  particulars,  he 
dispatched  it  to  Paris,  accompanied  with  some  curious 
remarks.  "  When  the  stones  fell,"  he  observes,  "  they 
had  not  their  present  degree  of  hardness.  Some  of  them 
fell  on  straw,  bits  of  which  stuck  to  the  stones,  and  in- 
corporated with  them.  I  have  seen  one  in  this  predica- 
ment. It  is  at  present  at  la  Bvistide,  but  I  cannot  per- 
suade the  owner  to  part  with  it. .  . .  Those  which  fell  on 
the  houses,  produced  a  noise  not  like  that  of  stones, 
but  rather  like  that  of  a  substance  which  had  not  yet  ac- 
quired compactness." 

We  shall  also  cite  the  firoces  verbal,  a  simple  but  au- 
thentic document. 

«'  In  the  year  one  thousand  seven  hundred  and 
ninety,  and  the  30th  day  of  the  month  of  August, 
we,  the  Sieur  Jean  Duby,  Mayor,  and  Louis  Maullon, 
Procurator  of  the  Commune  of  the  Municipality  of 
La  Grange  de  Juillac,  and  Jean  Darmitte,  resident  in  the 
parish  of  la  Grange  de  Juillac,  certify  in  truth  and  verily, 


that  on  Saturday  the  24th  of  July  last,  between  nine  and 
ten  o'clock,  there  passed  a  great  fire,  and  after  it  we 
heard  in  the  air  a  very  loud  and  extraordinary  noise; 
and  about  two  minutes  after  there  fell  stones  from 
heaven  ;  but  fortunately  there  fell  only  a  very  few  ;  and 
they  fell  about  ten  paces  from  one  another  in  some  places, 
and  in  others  nearer,  and  finally  in  some  other  places 
farther,  and  falling,  most  of  them  of  the  weight  of  about 
half  of  a  quarter  of  a  pound  each  ;  some  others  of  about 
half  a  pound,  like  that  found  in  our  parish  of  la  Grange  : 
and  on  the  borders  of  the  parish  of  Creon,  they  were 
found  of  a  potmd  weight,  and  in  falling  they  seemed  not 
to  be  inflamed,  but  very  hard  and  black,  without  and 
within,  of  the  colour  of  steel ;  and,  thank  God,  they  oc- 
casioned no  harm  to  the  people  nor  to  the  trees,  but  only 
to  some  trees  which  were  broken  on  the  houses  ;  and 
most  of  them  fell  gently,  and  others  quickly,  with  a  his- 
sing noise  ;  and  some  were  found  which  had  entered  into 
the  earth,  but  very  few.  In  witness  whereof  we  have 
written  and  signed  these  presents. 

Dlby,  Mayor  ;  Dahmitte." 

M.  Baudin  states,  that  as  Mr.  Carris  and  he  were 
walking  in  the  court-yard  of  the  castle  of  Mormes,  about 
half  past  nine  o'clock  in  the  evening,  when  the  air  was 
quite  calm,  and  the  sky  cloudless,  they  found  themselves 
suddenly  surrounded  by  a  pale  clear  light,  which  dimi- 
nished that  of  the  nearly  full  moon.  On  looking  up,  they 
observed,  almost  in  their  zenith,  a  fire-ball  of  a  larger 
apparent  diameter  than  that  of  the  moon,  dragging  a  tail 
five  or  six  times  longer  than  its  body,  and  which  gradu- 
ally tapered  to  a  blood  red  point,  while  the  rest  of  the 
meteor  was  of  a  pale  white.  The  direction  of  this  lu- 
minous body,  which  proceeded  with  great  velocity,  was 
from  south  to  north.  In  about  two  seconds,  it  split  into 
portions  of  considerable  size,  which  fell  in  different  di- 
rections, like  the  fragments  of  a  bomb  that  bursts  in  the 
air.  These  fragments  became  extinguished  before  they 
reached  the  ground,  and  some  of  them,  in  falling,  as- 
sumed that  blood  red  colour  which  had  been  observed 
at  the  point  of  the  tail.  Two  or  three  minutes  after, 
they  heard  a  dreadful  explosion,  like  the  simultaneous 
firing  of  several  pieces  of  ordnance.  The  concussion  of 
the  atmosphere  produced  effects  similar  to  those  of  an 
earthquake;  for  windows  shook  in  their  frames,  and 
kitchen  utensils  were  thrown  down  from  their  shelves; 
but  M.  Baudin  and  his  friend  were  not  sensible  of  any 
motion  under  their  feet.  From  the  court  of  the  castle 
these  gentlemen  went  into  the  garden,  when  the  noise 
still  continued,  and  seemed  to  be  directed  over  their 
heads.  Some  time  after  it  had  ceased,  they  heard  a  hol- 
low sound  rolling  in  echoes,  for  fifty  miles,  along  the 
chain  of  the  Pyrenees,  continuing  for  four  minutes,  and 
gradually  dying  away  in  distance,  the  atmosphere  all  the 
time  diffusing  a  sulphureous  odour. 

The  interval  which  occurred  between  the  bursting  of 
the  meteor  and  the  loud  report,  induced  M.  Baudin  to 
conjecture  that  the  fiie-ball  must  have  been  at  least  eight 
miles  from  the  earth's  surface,  and  that  it  fell  about  four 
miles  from  Morrres;  and  the  latter  part  of  his  conjec- 
ture was  confirmed  by  the  fact.  It  appears,  indeed, 
from  the  concurring  relations  of  intelligent  persons 
worthy  of  credit,  that  the  ineteor  really  exploded  at  a 
little  distance  from  Juillac,  and  that  the  fallen  stones,  of 
different  sizes,  were  found  lying  in  an  almost  circular 
space  of  nearly  two  miles  in  diameter.  Though  some 
of  them  fell  in  courts  and  gardens,  no  houses  were  ma- 
terially injured  ;  but,  in  the  neighbouring  woods,  some 
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branches  were  broken  and  torn  off.  According  to  some 
oftlie  accounts, one  of  ihe  stones  fifteen  inches  in  diameter, 
broke  through  the  roof  of  a  cottai^'e,  and  killed  a  herds- 
man and  a  bullock.  People  deserving  of  credit,  men- 
tioned that  one  of  four  pounds  had  fallen  near  a  farmer's 
door;  and  another,  which  weiirhed  t)etween  twenty  and 
twenty-five  pounds,  was  cariied  as  a  curiosity  to  the 
town  of  Mont-du-Marsan.  Thoui^li  generally  smooth  on 
the  outside,  they  presented  some  longitudinal  cracks  or 
fissures,  while  their  internal  substance,  transversely  stri- 
ated, exhibited  indications  of  metallic  veins,  especially 
of  a  ferruginous  complexion.  When  yet  red  hot,  and 
scattered  in  various  directions,  they  foinitd  that  magni- 
ficent fire- work,  that  shower  of  flame,  which  illuminated 
the  hoi  izon  over  a  large  track  of  country.  The  meteor 
is  supposed  to  have  been  perpendicular  to  Juillac,  since 
atDax,  situated  to  the  south-west  of  Mcssin,  it  was  per- 
ceived in  the  north-easl.  It  was  seen  at  Bayonne,  Auch, 
Pan,  Tarl)es,  and  even  at  Bourdcaux  and  Toulouse, 
though  at  the  last  mentioned  place  it  excited  little  at- 
tention, on  account  of  its  great  distance,  and  its  appear- 
ing only  a  little  brighter  than  a  shooting  star. 

When  all  the  ciicumstances  of  the  case  are  duly  con- 
sidered, we  need  not  be  surprised  that  the  publication  of 
them  should  produce  conviction  on  the  minds  of  many 
men  of  science,  who  had  avowed  their  disl)elief  in  every 
thing  of  the  kind.  In  fact,  when  we  are  presented  witli 
the  joint  testimony  of  the  learned  and  unlearned  of  the 
district,  in  which  the  phenomenon  is  stated  to  have  oc- 
curred, when  we  find  the  Professor  of  Natural  History 
in  the  central  school  of  Agen  retracting  his  former  scep- 
ticism, and  the  accurate  and  skilful  Vauquelin  revealing 
the  same  chemical  substances  which  he  had  detected  in 
other  atmospheric  stones,  and  nearly  in  the  same  pro- 
portions, it  would  be  highly  unreasonable  to  withhold 
our  assent,  merely  because  we  have  not  in  person  wit- 
nessed the  particulars.  The  few  apparent  discrepancies 
which  may  be  observed  in  the  different  accounts,  are  all 
capable  of  an  easy  solution,  and  ought  in  no  respect  to 
invalidate  the  testimony  in  favour  of  the  general  fact ; 
yet,  it  is  not  a  little  singular  that  different  narratives, 
published  at  no  great  distance  of  time  subsequent  to  the 
event,  assign  to  it  erroneous  dates,  some  placing  it  in 
1789,  others  in  1791,  some  in  August,  and  others  in 
September.  Specimens  of  the  Barbotan  stones  are  not 
uncommon  in  the  collections  of  the  curious. 

May  17,  1791.     Stones  fell  at  Castle  Berardenga,  in 
Toscany.   Soldani. — June  16,  1794,  the  late  Earl  of  Bris- 
tol's account  of  the  Siena  meteorite  is  thus  related    by 
,  the  late  Sir  William  Hamilton,  in  the  Philosojihical  Trans- 
actions for  1795. 

"  I  must  here  mention  a  very  extrordinary  circum- 
stance indeed,  that  happened  near  Siena,  in  the  Tuscan 
State,  about  eighteen  hours  after  the  commencement  of 
the  late  eruption  of  Vesuvius,  on  the  15th  of  June,  al- 
though that  phenomenon  may  have  no  relation  to  the 
eruption  ;  and  which  was  communicated  to  me,  in  the 
following  words,  by  the  Earl  of  Bristol,  Bishop  of  Derry, 
in  a  letter,  dated  from  Siena,  July  12,  1794.  'In  the 
midst  of  a  most  violent  thunder  storm,  aljout  a  dozen 
stones  of  various  weights  and  dimensions  fell  at  the  feet 
of  different  people,  men,  women,  and  children ;  the 
stones  are  of  a  quality  not  found  in  any  part  of  the  Sie- 
nese  territory  ;  they  fell  about  eighteen  hours  after  the 
enormous  eruption  of  Vesuvius,  which  circumstance 
leaves  a  choice  of  difficulties  in  the  solution  of  this  ex- 
traordinary phenomenon  ;  either  these  stones  have  been 


generated  in  this  igneous  mass  of  clouds,  which  produced 
such  unusual  thunder  ;  or,  which  is  equally  incredible, 
they  were  thrown  from  Vesuvius,  at  a  distance  of  at 
least  250  miles;  judge  then  of  its  parabola.  The  phi- 
losophers here  incline  to  the  first  solution.  I  wish 
much,  sir,  to  know  your  sentiments.  My  first  objection 
was  to  the  fact  itself;  but  of  this  there  are  so  many 
eye-witnesses,  it  seems  impossible  to  withstand  their 
evidence,  and  now  I  am  reduced  to  perfect  scepticism.' 
His  lordship  was  pleased  to  send  me  a  piece  of  one 
of  the  largest  stones,  which,  when  entire,  weighed  up- 
wards of  five  pounds;  and  I  have  seen  another,  which 
has  been  sent  to  Naples  entire,  and  weighs  about  one 
pound.  The  outside  of  every  stone  that  has  been  as- 
certained to  have  fallen  from  the  cloud  near  Siena,  is 
evidently  freshly  vitrified,  and  is  black,  having  every 
sign  of  having  passed  through  an  extreme  heal;  when 
broken,  the  inside  is  of  a  light  grey  colour,  mixed  with 
black  spots,  and  some  shining  particles,  which  the  learn- 
ed here  have  decided  to  be  pyrites;  and,  therefore,  it 
cannot  be  a  lava,  or  they  would  have  been  decom- 
posed." 

The  Abbate  Soldani,  Professor  of  Mathematics  in  the 
University  of  Siena,  has  published  a  more  detailed  ac- 
count of  the  same  phenomenon.  He  informs  us,  that  an 
alarming  cloud  was  seen  in  Tuscany,  near  Siena  and 
Radacolani,  proceeding  from  the  north,  about  seven 
o'clock  in  the  evening,  discharging  sparks  like  rockets, 
and  throwing  out  smoke  like  a  furnace,  with  explosions 
more  resembling  the  discharge  of  cannon  and  musketry 
than  thunder,  and  casting  down  ignited  stones  to  the 
ground,  while  the  lightning  which  issued  from  it  was 
remarkably  red,  and  less  rapid  than  an  ordinary  flash. 
To  persons  in  different  situations,  the  cloud  appeared  to 
be  of  diff'erent  shapes  ;  and,  though  it  remained  suspend- 
ed for  a  considerable  time,  its  fire  and  smoke  were  vi- 
sible in  every  direction.  Its  altitude,  from  a  combina- 
tion of  cirumstances,  was  judged  to  be  much  above  the 
common  region  of  the  clouds.  One  of  the  stones,  which 
was  of  an  irregular  figure,  weighed  five  pounds  and  a 
half,  was  black  on  the  outside,  as  if  suffused  with  smoke, 
and  seems,  internally,  to  be  composed  of  matter  of  the 
colour  of  ashes,  and  in  which  were  perceived  small 
specks  of  m.etal,  as  of  gold  and  silver.  Besides  this, 
about  nineteen  others  were  shown  to  Soldani,  and  all  of 
them  characterized  by  a  black  and  glazed  outer  surface, 
by  their  resistance  to  acids,  and  by  a  degree  of  hardness 
which  permitted  them  not  to  be  scratched  with  the  point 
of  a  penknife. 

Signor  Mon/auli,  who  observed  the  cloud  as  he  hap- 
pened to  be  travelling,  described  it  as  appearing  much 
above  the  elevation  of  ordinary  clouds,  as  wrai)t  in 
smoke  and  flame,  and  as  gradually  becoming  while, 
without  being  visibly  afficied  by  the  sun's  rays,  which 
beamed  full  on  its  lower  portions.  In  the  heart  of  it  he 
could  discern,  as  it  were,  the  basin  of  a  fiery  furnace, 
with  a  rotatory  motion.  This  curious  observer  likewise 
gives  an  account  of  a  stone,  which,  he  was  assured, 
dropped  from  the  cloud,  at  a  farmer's  feet,  and  was 
dugout  of  the  ground  into  which  it  had  penetrated.  It 
was  about  five  inches  long,  and  four  broad,  nearly 
squarr,  and  smooth,  black  on  the  surface,  as  if  singed, 
but,  within,  like  a  sand-stone,  with  various  small  parti- 
cles (if  iron,  and  bright  metallic  stars.  Most  of  the 
others  which  he  examined  were  of  a  rudely  trianglar 
shape,  and  some  so  small  as  not  to  weigh  more  than  an 
ounce. 
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The  ladies  at  Cozone,  about  twenty  miles  from  Siena, 
saw  a  number  of  them  come  down  with  a  great  noise,  in 
a  neighbouring  meadow  ;  and  one  of  them,  which  was 
soon  after  taken  up  by  a  young  woman,  burned  her  hand; 
another  burned  a  peasant's  hat;  a  tliird  struck  off  a 
branch  from  a  mulberry-lrce  ;  and  a  fourth  very  nearly 
hit  a  girl  who  was  tending  a  flock  of  sheep.  A'  Cozone, 
however,  the  stones  were  ol  a  small  size,  and  accom- 
panied with  the  fall  of  sand  ;  thus  intimating  a  close 
connection  between  meteoiites  and  showers  of  sand. 

The  specific  gravity  of  the  Sieua  stones  was  found  to 
be  about  3  3,  or  3  4;  and  one  of  them,  treated  by  Mr. 
H 'Ward,  as  p.mcularly  detailed  in  the  92J  vol.  of  the 
Phitosofihical  Transactions,  yielded, 

Sdica,        4^1  66 

Magnesia, 23.67 

Iron, 34.67 

Nickel 2 
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A  pretty  entire  specimen  occurs  in  Mr.  Fergusoii's 
collection. 

The  preceding  case  affords  a  striking  example  of  the 
different  manner  in  which  we  regaid  a  phenomejion  by 
itself,  and  the  very  same  plienomenon,  when  we  consi- 
der it  JQ  connection  with  others.  The  naiuralits  of  Siena, 
aware  that  the  stones  had  fallen  after  one  of  the  most 
violent  tempests,  and  on  the  day  immediately  subsequent 
to  one  of  the  most  formidable  eruptions  of  Vesuvius, 
were  inclined  to  view  it  as  electrical  or  volcanic;  and 
Soldani  stood  almost  single  in  the  opinion,  that  the  ap- 
pearance was  independent  of  the  eruption.  But  they 
who  now  contemplate  the  same  lact  in  its  relation  with 
so  many  others,  who  know  that  the  Siena  stones  present 
both  the  beinie  physical  characters,  and  the  same  chemi- 
cal resuUs  with  otners  which  are  ascertained  to  have 
fallen  in  different  parts  of  the  wo  Id,  when  not  a  breeze 
or  a  cloud  interrupted  the  serenity  of  the  Wcatner,  aie 
decidedly  convinced  that  it  has  no  reference  to  any  vol- 
canic eruption,  or  to  any  ordinar\  storm. 

April  13,  1795.     Stones  fell  in  Ceylon.     Beck. 

The  circumstances  attending  the  fall  of  ine  Yorkshire 
stone  are  thus  detailed  by  M  .jor  Tofiham  : 

"  The  man,  who,  by  some  fortuitous  circumstance, 
happens  to  possess  any  extraordinary  curiosity,  has  a 
■very  troublesome  companion.  It  was  my  good  fortune 
to  tumble  into  this  pn  dicament  by  a  stone  falling  near 
my  house  in  the  country  :  and  though  I  have  been  call- 
ed upon,  both  publicly  and  privately,  for  a  thousand  ac- 
counts, and  have  answered  innumerable  inquiries,  I  was 
resolved  to  consign  the  stone  in  question  to  some  public 
museum,  and  to  deliver  with  it  the  most  accurate  ac- 
count I  was  able  to  take  from  living  witnesses  on  the 
spot,  as  I  was  at  that  time  engaged  on  business  in  Lon- 
don. The  stone,  therefore,  will  no  longer  '  blush  un- 
seen,' but  be  subject  to  be  examined  by  every  philoso- 
pher in  the  united  kingdom,  who  may  choose  to  visit  the 
Museum  of  Mr.  Sowerby.... 

"  Having  premised  thus  much,  I  shall  proceed  to 
state  what  circumstances  attended  the  falling  of  the  stone 
in  question,  which  was  witnessed  by  many  people  who 
could  have  no  interest  in  fabricating  a  fdlse  account,  and 
■were  far  too  simple  to  have  done  so.  What  is  most  sin- 
gular is,  that  it  should  have  been  so  well  attested,  be- 
cause, on  the  high  wolds  of  Yorkshire,  thousands  of 
stones  might  have  fallen,  and  there  might  not  have  been 
even  a  solitary  shepherd,  or  his  more  solitary  dog,  to 
have  wiinessetl  the  occurrence. 


"  It  was  on  Sunday,  about  three  o'clock,  the  ISth  of 
December,  in  the  year  1795,  that  the  stone  in  question 
fell  within  two  fields  of  my  house.  The  weather  was 
misiy,  and,  at  times,  inclining  to  rain  ;  and  though  there 
was  some  thunder  and  lightning  at  a  distance,  it  was  not 
till  the  falling  of  the  stone  that  the  explosion  took  place, 
which  alarmed  the  surrounding  country,  and  which  cre- 
ated so  distinctly  the  sensation  that  something  very  sin- 
gular had  happened. 

"  When  the  stone  fell,  a  shepherd  of  mine,  who  was 
returning  from  his  sheep,  was  about  150  yards  from  the 
spot;  George  Sawden,  a  carpenter,  was  passing  within 
60  yards  ;  and  John  Shipley,  one  of  my  farming  servants, 
Was  so  near  the  spot  where  it  fell,  that  he  was  struck 
very  forcibly  by  some  of  the  mud  and  earth  raised  by  the 
stone  dashing  into  the  earth,  wnich  it  penetrated  to  the 
depth  of  twelve  inches,  and  seven  afterwards  into  the 
chalk  rock,  making  in  all  a  depth  of  nineteen  inches 
from  the  surface. 

"  While  the  stone  was  passing  through  the  air — which 
it  did  in  a  north-east  direction  from  the  sea  coast- 
numbers  of  pi  rsons  distinguished  a  body  passing  through 
the  clouds,  though  not  able  to  as  :,;rtain  what  it  was  ;  and 
two  sons  of  the  clergyman  of  VVoid  Newton  (  a  village 
near  m.)  saw  it  p.isi  so  distinctly  by  them,  that  they  ran 
up  imineuiately  to  my  house,  to  know  if  any  thing  ex- 
traorilinary  had  happened 

''  In  the  different  villages  over  which  the  stone  took 
its  direction,  various  were  tne  people  who  heard  the 
noise  of  something  passing  through  the  air,  accurately 
and  distinctly,  thougli  they  cnuld  not  imagine  what  was 
the  cause  of  it;  and  m  many  of  the  provincial  newspa- 
pers, these  accounts  were  published  at  the  time  from 
different  pcrsoiis. 

"  In  fact,  no  circumstance  of  the  kind  had  ever  more 
concuirent  testimonies;  and  the  appearance  of  the  stone 
itself,  while  it  resembles  in  composition  those  which  are 
su|)posed  to  have  (alien  in  vjrious  other  parts  of  the 
world,  has  no  counterpart  or  resemblance  in  the  natural 
stones  of  the  country. 

"  The  stone,  in  its  fall,  excavated  a  place  of  the  depth 
before  mentioned,  and  of  something  more  than  a  yard  in 
diameter.  It  had  fixed  itself  so  strongly  in  the  chalk 
rock,  tliat  it  required  some  labour  to  dig  it  out. 

''  On  being  brought  home,  it  was  weighed  ;  and  the 
exact  weight,  at  the  time,  was  56  pounds;  which  has 
been  diminished  in  a  small  degree  at  present,  by  differ- 
ent pieces  being  taken  from  it  as  presents  to  differ- 
ent literati  of  the  country.  All  the  three  witnesses  wiio 
saw  it  f^ll,  agree  perfectly  in  this  account  of  the  manner 
of  its  fall,  and  that  they  saw  a  dark  body  passing  through 
the  air,  and  ultimately  strike  into  the  ground  ;  and 
though,  from  their  situation  and  characters  in  life,  they 
could  have  no  possible  object  in  detailing  a  false  account 
of  this  transaction,  I  felt  so  desirous  of  giving  this  mat- 
ter every  degree  of  authenticity,  that,  as  a  magistrate,  I 
took  their  accounts  upon  oath,  immediately  on  my  return 
into  the  country.  I  saw  no  reason  to  doubt  any  of  their 
evidence,  after  the  most  minute  investigation  of  it." 

Of  a  hundred  and  sixty  two  parts  of  the  composition 
of  the  Yorkshire  stone,  Mr.  Howard  found, 
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Magnesia,    .     . 
Oxide  of  iron. 
Oxide  of  nickel. 
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M.  de  Drfee,  we  may  add,  found  it  to  correspond  ex- 
actly, in  aspvct  and  character,  with  the  meteoric  IVag- 
ments  from  Bonares  awl  Villefianche,  ot  which  mention 
will  be  made  in  the  sequel. 

Jinuary  4,  1796.  Stones  fell  near  Belaia-Ferkua,  in 
Russia.  Gilb.  jin. — February  19,  1790  The  ensuinsj 
relation  IS  ^xFJiteil  from  Mr.  Soutlicy's  Letters  from 
S/iain  and  Portugal. 

"A  (jnenoincnoii  has  occurred  here  within  these  few 
days,  which  we  sometimes  find  mentioned  in  history,  and 
always  disbelieve.  I  shall  make  no  comment  on  the 
account,  but  give  you  an  authentic  copy  of  the  deposi- 
tion ol  the  witnesses  before  the  magistrates. 

"  Eiias  Antonio,  ordinary  judge  of  the  term  of  Evo- 
rah  Monte,  and  inhabitant  of  the  parish  of  Friexo,  in  the 
Htrdade  of  Gayes,  says,  that,  on  the  19ih  day  of  Fe- 
bruary, (1796  )  between  one  and  two  o'clock  in  the  af- 
tenioDi),  he  heard  two  reports,  similar  to  tliose  of  the 
explosion  of  mines;  after  which  he  perceived  a  great 
rumbling  noise,  which  lasted  about  two  minutes.  Look- 
ing up  to  the  horizon,  it  was  not  obscured,  neither  was 
there  any  cloud  or  appearance  from  which  he  could  con- 
jecture the  sound  to  have  proceeded.  He  recollects, 
likewise,  that  tl>e  rumbling  ran  from  north  to  east,  the 
day  being  clear  and  serene. 

"  Gregorio  Calado,  labourer  in  the  Herdade  of  Pazo, 
and  term  of  Redondo,  says,  that  he  heard  the  above- 
nieniioned  sound,  and  that  a  little  while  after,  one  of  his 
servants,  called  J'ise  Fialho,  brought  him  a  stone  of  the 
colour  of  lead,  weighing  ten  pounds,  and  irregular  in  its 
figure,  which  stone  the  said  Jose  Fialho  had  found  in  a 
nieer  of  the  Herdade  called  Pasquinha,  in  the  term  of 
Evorah  Monte;  for  after  the  two  reports  and  the  rum- 
bling sound,  he  heard  some  heavy  body  fall  near  him,  and 
found  this  stone  sunk  in  the  ground,  still  warm,  and  the 
ground  freshly  moved.  Four  boys  who  were  in  the  same 
part  affirmed  the  same  " 

Tlic  evidence  here  adduced  is  not  very  circumstantial  ; 
yet,  when  taken  in  connection  with  similar  cases,  it  tends 
to  corrobor.ite  the  general  fact. 

March  8  179  6.  After  the  fall  of  a  fire-ball  in  Lu- 
satia,  there  was  found  a  viscid  substance,  having  the  con- 
sistency, colour,  and  odour  of  a  brown  varnish.  Chladni, 
who  procured  ■i  small  portion  of  it,  in  a  very  dried  state, 
conceived  that  it  was  principally  composed  of  sulphur 
and  carbon. 

March  12,  1798  Concerning  the  stone  which  is  re- 
jioried  to  have  fjllen  near  Villefranche,  in  the  depart- 
ment of  the  Ri  6  le,  we  are  presented  with  a  great  va- 
riety of  details;  but  we  shall  notice  only  a  few  of  the 
nost  important.  When  it  was  transmitted  to  M.  Sage, 
Member  of  the  Na'ional  Institute,  and  Professor  of  the 
First  School  of  Mines,  he  hastily  considered  it  as  only 
a  pyritous  and  magnetical  ore  of  iron,  although  it  bore 
no  1  esemblance  to  any  known  species  of  ore  of  that  me- 
tal, since  it  contained  nickel,  silica,  magnesia,  and  na- 
tive iron,  which,  when  the  stone  was  polished,  shone  like 
steel.  It  was  of  an  ash-grey  colour,  granulated,  and 
speckled  with  grey  shining  metallic  points.  Its  surface 
was  covered  on  one  side,  with  a  dingy  black  enamel, 
about  a  third  of  a  line  in  thickness;  and  it  acted  very 
pow<rfiillv  on  the  mairnetic  needle.  When  the  Sena- 
tor C/iasset  sent  it  to  M.  Sage,  it  was  accompanied  with 
a  historical  notice  of  similar  import  with  that  which  M. 
Lelievre  of  Villefranche,  who  saw  and  described  the 
phenomenon  on  the  spot,  had  already  commi:nicaled. 
At  six  o'clock  in  the  evening  a  round  body,  wliich 


diffused  th6  most  vivid  light,  was  observed  in  the  vi- 
cinity of  Villefranche,  moving  westward  and  producing 
a  hissing  noise,  like  that  of  a  bomb  which  ttaverscs  the 
air.  This  luminous  body,  which  was  seen  at  the  same 
time  at  Lyons,  and  on  Mont  Cenis,  marked  its  passagje 
by  a  red  track  of  fire,  and  exploded  when  about  200 
toises  from  the  earth,  producing  a  loud  report,  and  a 
commotion  in  the  neighbourhood.  One  of  the  Banning 
fragments  fell  on  the  vineyard  of  Pierre  Crepier,  an  in- 
habitant of  S...e->  making  in  the  earth  an  opening  of 
about  twenty  nithes  in  depth,  and  eighteen  in  width. 
The  analysis  of  .Messsrs.  Vauquelin  and  Howard  first 
prompted  M  Sage  to  examine  this  fragment  and  its 
history  with  more  critical  accuracy,  and,  finally,  to  re- 
nounce his  scepticism  with  regard  to  the  existence  of 
meteoric  concretions. 

An  account  of  the  same  meteor  was  published  in  the 
Journal  de  Physique,  for  Floieal,  year  11.  by  M.  de 
Dree,  who  visited  the  spot  in  1802.  From  his  mi- 
nute a.id  deliberate  investigation,  it  appears,  that,  at 
the  time  above  specified,  a  luminous  and  extraordinary 
globe,  in  the  eastern  quarter  of  the  heavens,  had  scarce- 
ly arrested  the  attention  of  the  inhabitants  of  Salfes, 
and  the  adjacent  villages,  when  its  rapid  approach,  ac- 
companied by  a  terrible  whizzing  noise,  like  that  of 
an  irregular  hollow  body,  traversing  the  atmosphere 
with  unusual  velocity,  inspired  the  whole  commune 
with  alarm,  especially  when  they  observed  it  passing 
over  their  heads,  at  an  inconsiderable  elevation,  leav- 
ing behind  it  a  long  train  of  light,  and  emitting,  witli 
an  almost  unceasing  crackling,  small  bright  fjjmes, 
like  little  stars.  Its  fall  was  remarked  by  three  labour- 
ers, at  the  distance  of  only  fifty  paces.  M  intillard, 
one  of  the  three,  a  young  man,  who  happened  to  be 
next  the  falling  body,  was  struck  with  terror,  and  threw 
down  his  coat  and  bundle  of  sticks,  that  he  might  run 
the  faster.  The  other  two,  Chardon  and  Lapoces,  fled, 
with  equal  precipitation,  to  Sales,  where  the  alarm  had 
become  general.  These  three  witnesses  attest  the  asto- 
nishing rapidity  of  the  meteor's  motion,  and  the  hiss- 
ing which  proceeded  from  the  spot  where  it  fell.  Cre- 
pier, who  happened  to  be  at  home,  was  so  much  terri- 
fied with  the  noise  of  its  fall,  within  twenty  yards  of 
his  house,  that  he  locked  himself  up  with  his  family, 
first  in  his  cellar,  and  then  in  his  private  apartment, 
whence  he  ventured  not  to  stir  till  next  morning,  when 
he  was  called  to  join  Ciiardon,  Lapoces,  M  Biandel, 
and  many  others  who  had  repaired  to  the  precise  spot 
where  they  had  seen  the  tii'e-ball  enter  into  the  earth; 
and  there,  at  the  bottom  of  a  wide  aperture,  eighteen 
inches  deep,  including  the  whole  thickness  of  t!ie 
mould,  they  found  a  large  black  mass,  of  an  irregularly- 
ovoid  form,  having  some  resemblance  to  a  calf's  head, 
completely  incrusted  with  a  black  varnish,  cracked  in 
several  places,  and  smelling  of  gun- powder.  It  was 
first  of  all  brought  to  Crepier's  house,  and  very  closely 
examined  :  on  breaking  it,  however,  and  observing  no- 
thing but  stone,  indifi'erence  succeeded  to  the  curiosity 
of  the  observers;  and  they  coolly  attributed  its  ajipear- 
ance  to  causes  more  or  less  supernatural. 

The  simplicity  of  most  of  the  accounts,  their  perfect 
agreement  in  eveiy  important  point,  and  the  number  and 
integrity  of  the  witnesses,  removed  all  doubt  and  suspi- 
cion from  the  mind  of  M.  de  Dice. 

The  weight  of  the  Villefranche  stone,  before  it  was 
broken,  was  about  twenty  pounds.  Its  black,  vitrifi- 
ed, and  opaque  surface,  gave  fire  with  steel.     Within, 
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it  was  hard,  earthy,  of  the  colour  of  ashes,  of  a  granu- 
lated texture  presenting;  diffcienl  sucjil.\ri.--'s  sciiltcrcd 
through  It,  VIE.  iron,  in  grains,  from  lh<  siiuUl-sI  visi- 
ble size  to  a  line,  or  even  inoie.  in  diameter,  somewhat 
malleable,  liut  harder  and  whiter  tlKO  forged  iron, 
white  pyrites,  both  lamellar  and  granular,  and  ap- 
proaching, in  colour,  to  nickel,  some  gre)  globules, 
which  s-emed  t';  prtseiu  th<:.  characters  of  trap,  and  a 
very  few  and  minute  p-.rtic'-js  ,f  steatite,  inclining  to 
an  olive  hue.  On  account  of  its  heterogeneous  com- 
position, its  specific  ^ri-ity  could  not  be  easily  ascer- 
tained. One  huiulrcd  parts  of  the  mass  gave,  accord- 
ing to  V^auquelin, 

Silica,       ...         46 

Oxyd  of  iron,    .         .         38 

Magnesia,  .         .  15 

Nickel,     ...  2 

Lime,       ...  2 
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The  excess  of  this  result  was  ascribed  to  the  absorp- 
tion of  oxygen,  by  the  native  iron,  during  the  pro- 
cess. 

December  19,  1798.  About  eight  o'clock  in  the 
evening,  a  very  luminous  meteor,  in  the  form  of  a 
large  globe  of  fire,  and  .-.ccompanied  by  a  loud  thun- 
dering noise,  was  observed  in  the  heavens  by  the  inha- 
bitants of  Benares,  and  the  parts  adjacent.  It  was 
said  to  have  discharged  a  number  of  stones  near  Krak- 
hut,  a  village  on  the  north  side  of  the  liver  Goomty, 
about  fourteen  miles  liom  Benares.  This  meteor  ap- 
peared in  the  western  quarter  of  the  hemisphere,  and 
was  visible  only  for  a  short  lime,  to  several  Europeans, 
as  well  as  natives,  in  different  parts  of  the  country. 
In  the  neighbourhood  of  Juanpoor,  about  twelve  miles 
from  the  spot  where  the  stones  fell,  it  was  distinctly 
perceived  by  various  European  ladies  and  gentlemen, 
who  described  it  as  a  large  ball  of  fire,  accompanied 
by  a  rolling  noise,  which  they  compared  to  bad  platoon 
firing.  Mr.  Judge  Davis  observed  the  light  to  come 
into  the  room  which  he  occupied,  through  the  casement, 
and  so  strongly  as  to  project  shadows  very  distinctly  on 
a  dark-coloured  carpet. 

When  intelligence  of  the  event  reached  Benares,  Mr. 
Davis  dispatched  a  judicious  person  to  make  the  re- 
quisite inquiries.  The  natives,  on  being  interrogated, 
mentioned,  that  they  had  either  broken  to  pieces,  or 
given  to  the  collector  and  others,  all  the  stones  which 
they  had  gathered,  but  that  others  might  still  be  found 
in  the  fields,  by  observing  where  the  earth  appeared 
to  be  recently  turned  up.  Four  were  accordingly  pro- 
cured and  brought  to  Mr.  Davis.  They  had  sunk 
about  six  inches  deep  into  fields,  which  seemed  to  have 
been  freshly  watered,  and  about  the  distance  of  a  hun- 
dred yards  from  one  another.  The  person  deputed  to 
obtain  information,  was  likewise  told  by  the  inhabitants 
of  the  village,  that,  about  eight  o'clock  in  the  even- 
ing, when  they  had  retired  to  their  dwellings,  they 
observed  a  very  brilliant  light,  proceeding  as  from 
the  sky,  accompanied  by  a  loud  peal  of  thunder,  which 
was  immediately  followed  by  the  noise  of  heavy  bodies 
falling  in  the  neighbourhood.  Uncertain  whether  some 
of  their  deities  might  not  be  concerned  in  this  occur- 
rence, they  did  not  venture  out  till  next  morning, 
when  the  first  circumstance  which  attracted  their  at- 
tention was  the  broken  appearence  of  the  surface  of 
the    ground :    and    further    investigation    corroborated 


these  particulars.  Mr.  M'Lane,  a  gentleinan  who  re- 
sided hard  by  Krak-hut,  gave  Mr.  Howard  part  of  a 
stone,  which  had  been  brought  to  him  by  the  watch- 
man who  was  on  duty  at  his  house.  This,  he  said, 
had  fallen  through  the  top  of  his  hut,  which  was  close 
by,  and  buried  itself  several  inches  in  the  floor,  which 
was  of  hardened  earth.  At  the  time  that  tiiis  meteor 
appeared,  the  sky  was  perfectly  serene,  and  not  a 
cloud  had  been  seen  since  the  I  Ith  of  the  month,  nov 
had  any  been  observed  for  many  days  after. 

"  Of  these  stones,"  says  Mr.  Howard,  "  I  have  seen 
eight,  nearly  perfect,  besides  parts  of  several  others, 
which  had  been  broken  by  the  possessors,  to  distribute 
among  their  friends.  The  form  of  the  more  perfect 
ones  appeared  to  be  that  of  an  irregular  cube,  round- 
ed off  at  the  edges;  but  the  angles  were  to  be  observ- 
ed on  most  of  them.  They  were  of  various  sizes,  from 
about  three  to  upwards  of  four  inches  in  their  largest 
diameter;  one  of  them,  measuring  four  inches  and  a 
quarter,  weighed  two  pounds  twelve  ounces.  In  ap- 
pearance they  were  exactly  similar  :  externally,  they 
were  covered  with  a  hard  black  coat,  or  incrustation, 
which,  in  some  parts,  had  the  appearance  of  varriish, 
or  bitumen  j  and  on  most  of  them  were  fractures, 
which,  from  their  being  covered  with  matter  similar  to 
that  of  the  coat,  seemed  to  have  been  made  in  the  fall, 
by  the  stones  striking  against  each  other,  and  to  have 
passed  through  some  medium,  probably  an  intense 
heat,  previous  to  their  reaching  the  earth.  Internally, 
they  consisted  of  a  number  of  small  spherical  bodies 
of  a  slate  colour,  embedded  in  a  whitish  gritty  sub- 
stance, interspersed  with  bright  shining  spiculse,  of  a 
metallic  or  |)yritical  nature.  The  spherical  bodies 
were  much  harder  than  the  rest  of  the  stone  :  the 
white  gritty  part  readily  crumbled,  on  being  rubbed 
wiih  ^  hard  body  ;  and  on  being  broken,  a  quantity  at- 
tached itself  to  the  magnet,  but  more  particularly  the 
outside  coat  or  crust,  which  appeared  almost  wholly  at- 
tractable by  it. 

"  It  is  well  known  there  are  no  volcanoes  on  the  con- 
tinent ol  India  ;  and,  as  far  as  I  can  learn,  no  stones 
have  been  met  with  in  the  earth  in  that  part  of  the 
world,  which  bear  the  smallest  resemblance  to  those 
above  described." 

The  history  of  the  Benares  meteor,  then,  speaks  too 
distinctly  for  itself  to  stand  in  need  of  commentary. 

April  5,  1799.  Stones  fell  at  Batonrouge,  on  the  Mis- 
sissippi.    Belfast  Chronicle  of  the  War. 

April  5,  1800.  At  night,  a  body  wholly  luminous 
was  seen  to  move  over  a  portion  of  America  with  pro- 
digious velocity.  Its  apparent  size  was  that  of  a  large 
house  seventy  feet  long,  and  its  elevation  above  the 
surface  of  the  earth  about  200  yards.  It  diffused  a 
light  little  inferior  to  that  of  the  sun  ;  and  those  who 
saw  it  perceived  a  considerable  degree  of  heal,  but  no 
electrical  sensation.  Immediately  after  it  disappeared 
in  the  north-west,  with  a  violent  rushing  noise,  which 
in  a  few  seconds  was  followed  by  a  treinenduous  crash, 
and  a  very  sensible  vibration  of  the  earth.  Sean  h  being 
afterwards  made  in  the  place  where  the  burning  body 
fell,  every  vegetable  was  found  burnt,  or  greatly  scorch- 
ed, and  a  considerable  portion  of  the  earth's  surface 
broken  up. 

"  We  have  to  lament,"  remarks  Mr.  Howard,  "  that 
the  authors  of  this  account  did  not  search  deeper  than  the 
surface  of  the  ground.  Such  an  immense  body,  though 
moving  in  a  horizontal  direction,  could  not  but   be   bu- 
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ried  to  a  considerable  depth.  Should  it  have  been  more 
than  the  semblance  of  a  body  of  a  peculiar  nature,  the 
lapse  of  ages  may  perhaps  effect  what  has  now  been 
neglected,  and  its  magnitude  and  solitary  situation  be- 
come the  astonishment  of  future  philosophers."  Philos. 
Mag. 

1801.  M.  Bory  de  St.  Vincent,  the  ingenious  author 
of  Voyage  dans  leu  quatres  firincifiaUs  Isles  des  Mers 
d'Jfrir/ue,  relates,  (tom.  i'l.  p.  253,)  that  in  consequence 
of  particular  instructions  from  M.  Hubert,  he  had, 
when  on  the  Isle  aux  Tonneliers,  made  diligent  search 
for  the  fragments  of  a  stone  which  had  been  broken, 
and  employed  in  the  construction  of  a  wall.  Of  these 
fragments  he  discovered  three  ;  one  about  the  size  of  a 
melon,  but  too  fast  locked  in  the  plaster  to  be  detached, 
and  the  other  two  about  the  size  of  an  orange  each,  and 
which  weie  easily  separated.  They  all  evidently  be- 
longed to  the  same  mass,  and,  though  their  fracture  had 
become  rusty,  one  side  of  their  external  surface  exhibi- 
ted, like  certain  lavas,  a  dark  and  polished  tint,  while 
their  identity  with  stones  reputed  atmospheric  seemed 
to  leave  no  doubt  of  their  origin.  In  regard  to  their 
history,  M.  Descombes  informed  the  author,  that  some 
lime  before,  probably  in  the  year  1801,  the  ladies  of 
the  district  were  walking  on  the  quay  during  a  beauti- 
ful moonlight  night,  when  all  of  a  sudden  they  perceiv- 
ed a  luminous  cloud  advancing  from  the  west,  and  ex- 
ploding with  a  very  loud  noise  like  the  report  of  a  can- 
non, but  much  more  hollow,  disclosing  at  the  same  tiine 
a  beautiful  ball  of  fire,  in  appearance  perfectly  sphe- 
rical, and  about  a  foot  in  diameter.  When  it  broke 
from  the  cloud  in  which  it  had  been  conveyed,  it  was 
supposed  to  be  half  a  league  from  the  shore,  to  which 
it  tended  in  a  uniformly  slanting  direction,  till  it  seem- 
ed to  fall  on  the  Isle  aux  Tonneliers.  Several  persons 
in  the  island  of  Bourbon  affirmed,  that  on  the  same  day, 
and  at  the  same  hour,  they  observed  a  luminous  point 
in  the  air  which,  from  the  path  of  its  motion,  could  be 
no  other  than  this  gkbe  of  fire. 

March  5  and  6,  1803.  A  shower  of  red  snow  fell  at 
Pezzo,  at  the  extremity  of  the  Valle  Camonica.  It  was 
preceded  by  a  violent  wind  on  the  5th.  Journal  de 
Physique,  i  804. 

April  26,  1803.  The  history  of  the  extraordinary 
shower  of  stones  at  L'AigIc,  in  Normandy,  first  appear- 
ed in  the  ensuing  artless  communication  from  M.  Ma- 
rais,  resident  in  that  place,  to  his  friend  at  Paris. 

"  ^t  L'Jigle,  the  \5th  Floreal,  year  II. 

"An  astonishing  miracle  has  just  occurred  in  our 
district.  Here  it  is,  without  alteration,  addition,  or  di- 
minution.    It  is  certain  that  it  is  the  truth  itself. 

"  On  Friday  last,  6th  Floreal,  between  one  and  two 
o'clock  in  tlie  afternoon,  we  were  roused  by  a  murmur- 
ing noise  like  thunder.  On  going  out,  we  were  sur- 
prized to  see  the  sky  pretty  clear,  with  the  exception  of 
some  small  clouds.  We  took  it  for  the  noise  of  a  car- 
riage, or  of  fire  in  the  neighbourhood.  We  were  then 
in  the  meadow,  to  examine  whence  the  noise  proceeded, 
when  we  observed  all  the  inhabitants  of  Pont  dc  Pierre 
at  their  winc!ows,  and  in  gardens,  inquiring  concerning 
a  cloud,  which  ])assed  in  the  direction  of  from  south  to 
north,  and  fiom  wUich  the  noise  issued,  although  that 
cloud  presented  nothing  extraordinary  in  its  appear- 
ance. But  great  was  our  astonishment  when  we  learn- 
ed, that  many  and  large  stones  had  fallen  from  it,  some 
of  them  weighing  ten,  eleven,  and  even  seventeen 
pounds,  in  the  space   comprized  between  the  house  of 


the  Buat  family  (half  a  league  north  north-east  of  I'Aigle) 
and  Glos,  passing  by  St.  Nicholas,  St.  Pierre,  &c.  which 
struck  us  at  first  as  a  fable,  but  which  was  afterwards 
found  to  be  true. 

"  The  following  is  tlie  explanation  given  of  this  ex- 
traordinary event  by  all  who   witnessed  it. 

"  They  heard  a  noise  like  that  of  a  cannon,  then  a 
double  report  still  louder  than  the  preceding,  followed 
by  a  rumbling  noise  wbich  lasted  about  ten  minutes, 
the  same  which  we  also  heard,  accompanied  with  hiss- 
ings caused  by  these  stones,  which  were  counteracted 
in  their  fall  by  the  different  currents  of  air,  which  is 
very  natural  in  the  case  of  such  a  sudden  expansion. 
Nothing  more  was  heard  ;  but  it  is  remarkable,  that 
previously  to  the  explosion,  the  domestic  fowls  were 
alarmed,  and  the  cows  bellowed  in  an  unusual  manner. 
All  the  country  folks  were  much  dismayed,  especially 
the  women,  who  believed  that  the  end  of  the  world 
was  at  hand.  A  labouring  man  at  La  Sapee  fell  pros- 
trate on  the  ground,  exclaiming,  '  Good  God  !  is  it 
possible  that  thou  canst  make  me  perish  thus  ?  Pardon, 
I  beseech  thee,  all  the  faults  that  I  have  committed.' 
The  most  trifling  objects,  in  fact,  might  create  alarm  ; 
for  it  is  not  improbable  that  history  offers  no  example 
of  such  a  shower  of  stones  as  this.  The  piece  which  I 
send  was  detached  from  a  large  one  weighing  eleven 
pounds,  which  was  found  between  the  house  of  the 
Buats  and  Le  Fertey.  It  is  said  that  a  collector  of 
curiosities  purchased  one  of  seventeen  pounds  weight, 
that  he  might  send  it  to  Paris.  Every  body  in  this 
country  is  desirous  of  possessing  a  whole  stone,  or  a 
fragment  of  one,  as  an  objfct  of  curiosity.  The  largest 
were  darted  with  such  violence,  that  they  entered  at 
least  a  foot  into  the  earth.  They  are  black  on  the  out- 
side, and  greyish,  as  you  see,  within,  seeming  to  con- 
tain some  pieces  of  metal  and  nitre.  If  you  are  the 
first  to  know  of  what  ingredients  they  are  composed, 
you  will  inform  us.  One  fell  near  M.  Bois  de  la  Ville, 
who  lives  hard  by  Glos.  He  was  much  afraid,  and 
took  shelter  under  a  tree.  He  has  found  a  great  num- 
ber of  them  of  different  sizes  in  his  court-yard,  his 
wheat  fields,  &c.  without  reckoning  all  those  which  the 
peasants  have  found  elsewhere.  Numberless  stories, 
more  or  less  absurd,  have  been  circulated  among  the 
people.  You  know  that  our  country  is  fertile  in  such 
tales.  Cousin  Mnutardier  sends  one  of  these  stones  to 
Mademoiselle  Hebert ;  and  he  is  not  less  eager  than 
we  are  to  know  how  these  substances  can  be  compress- 
ed and  petrified  in  the  air.   Do  try  to  explain  the  process. 

"  The  person  who  gave  me  the  largest  stone  which  I 
send  to  you,  went  to  take  it  at  the  moment  that  it  fell, 
but  it  was  so  hot  that  it  burned  him.  Several  of  his 
neighbours  shared  the  same  fate  in  attempting  to  lift  it. 

"  The  elder  Buat  has  just  arrived,  and  desires  us  to 
add,  that  a  fire-ball  was  observed  to  hover  over  the 
meadow.     Perhaps  it  was  wild-fire." 

At  the  sitting  of  the  Institute  on  the  9th  of  May, 
Fourcroy  read  a  letter  addressed  to  Vaucjuelin,  from 
the  town  of  L'Aigle,  containing,  among  other  details,  the 
following  : 

On  the  26th  of  April,  about  one  o'clock,  P.  M.  tlie 
sky  being  almost  serene,  a  rolling  noise  like  that  of 
thunder  was  heard.  It  seemed  to  proceed  Ironi  a 
single  cloud  which  was  on  the  horizon,  and  which 
the  inhabitants  beheld  with  uneasiness,  wlien,  to  their 
great  surprise  and  terror,  explosions  like  the  reports  ot 
cannon,  sometimes  single  and   sometimes  double,  were 
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lieavd,  along  with  a  violent  hissinjj,— phenomena  which 
struck  terror  crcn  into  doiiitslic  animals;  for  the  cows 
bellowed,  and  the  poiiluy  fled  to  a  place  of  shelter.  This 
noise  was  succeeded  by  the  fall  ot  a  threat  number  of 
stones  of  difi'ercnl  sizes,  weighing  ten,  eleven,  and  even 
seventeen  pounds.  The  lart;est  cnltrid  the  earih  to 
the  depth  of  a  foot.  Several  of  these  fell  into  the 
court-yard  of  M.  13oisde-la-Viile,  and  one  ol  them  very 
near  him.  Many  curious  persons  collected  some  of 
thim;  and  Fourcroy  laid  before  the  Institute  one  of 
the  traj^nients,  which,  when  conpared  with  that  of  the 
Villtfraiiche  spicimen,  presented  at  the  nieetii^p;  by 
Piclet,  greatly  resembled  it  in  every  point,  exhibiting 
the  same  colour,  texluic,  and  black  crust  ;  in  a  word, 
the  fragments  rould  not  be  distinguished  from  each  other 
but  by  the  size. 

Lamarck  then  reported  that  he  had  received  several 
letters,  apprizing  him  of  a  fire-ball  which  had  been  seen 
to  pass  from  east  to  west  with  great  velocity  on  the 
same  day,  and  at  the  same  hour,  at  which  the  event  al- 
luded to  took  place.  It  was  added,  that  this  meteor  had 
been  seen  at  sea  before  it  reached  the  continent. 

But  we  pass  to  the  substance  of  M.  Blot's  letter,  ad- 
dresser! to  the  minister  of  the  interior,  and  published  in 
the  Journal  dea  Debats.  This  gentleman,  who  is  ad- 
vantageously known  over  Europe  for  his  scientific  at- 
tainments, was  deputed  by  government  to  repair  to  the 
spot,  and  collect  all  the  authentic  facts.  The  contents 
of  Ins  letter  have  been  since  expanded  into  the  form  of 
a  memoir,  which  manifests  the  caution  and  judgment 
that  guided  his  inquiries. 

M.  Biot  left  Paris  on  the  25th  of  June,  and,  in  place 
of  proceeding  directly  ti  L'Aigle,  went  first  to  Alengon, 
■which  lies  fifteen  leagues  lo  the  west  south-west  of  it. 
On  his  way,  he  was  informed  that  a  globe  of  fire  had 
been  observed  moving  towards  the  north,  and  that  its 
appearance  was  followed  by  a  violent  explosion.  From 
Alengon  he  journeyed  through  various  villages  to  L'Ai- 
gle,  being  directed  in  his  progress  by  the  accounts  of 
the  inhabitants,  who  had  all  heard  the  explosion  on  the 
day  and  at  the  hour  specified  ;  and  almost  all  the  resi- 
dents of  twenty  hamlets  declared,  that  they  were  eye- 
witnesses of  a  dreadful  shower  of  stones  which  was 
darted  from  the  meteor.  The  summary  of  the  evi- 
dence which  M.  Biot  collected,  may  be  thus  expressed. 

About  one  o'clock,  P.  M.  the  weather  being  seiene, 
there  was  observed  from  Caen,  Pont-d'Audemer,  and 
the  environs  of  Aleiigon,  Falaise  and  Vcrneuil,  a  fiery 
globe  of  uncommon  splendour,  and  which  moved  in 
the  atmosphere  with  great  rapidity.  Some  moments 
after,  there  was  heard  at  L'Aigle,  and  for  thirty  leagues 
round  in  every  direction,  a  violent  explosion,  which 
lasted  five  or  six  minutes.  Three  or  four  reports,  like 
those  of  cannon,  were  followed  by  a  kind  of  discharge, 
which  resembled  the  firing  of  musketry  ;  after  which, 
there  was  heard  a  dreadful  rumbling,  like  the  beating 
of  a  drum.  Tlie  air  was  calm,  and  the  sky  serene, 
■with  the  exception  of  a  few  clouds,  such  as  are  com- 
monly observed  at  that  season.  The  noise  proceeded 
from  a  small  cloud  which  had  a  rectangular  form,  the 
largest  side  being  in  a  direction  from  east  to  west.  It 
appeared  motionless  all  the  time  that  the  phenomenon 
lasied  ;  but  the  vapours  of  which  it  was  compose<l  were 
projected  momentarily  from  different  sides,  by  the  ef- 
fect of  the  successive  explosions.  This  cloud  was  about 
half  a  league  to  the  north  northwest  of  the  town  of 
L'Aigle,  and   at  a  great  elevation  in  the  atmosphere  ; 


for  the  inhabitants  of  two  hamlets,  a  league  distant 
from  each  other,  saw  it  at  the  same  time  above  their 
heads.  In  the  whole  district  over  which  this  cloud  was 
suspended,  there  was  heard  a  hissing  noise,  like  that  of 
a  stone  discharged  from  a  sling  j  and  a  great  many  mi- 
neral masses,  exactly  smiilar  to  those  distinguished  by 
the  name  of  meteor-stonea,  were  seen  to  fall. 

The  portion  of  country  in  which  these  masses  were 
projected,  forms  an  elliptical  (jctent  of  nearly  two  leagues 
and  a  half  in  length,  and  nearly  one  in  breadth,  the 
greatest  dimension  being  in  a  direction  from  south  east 
to  north-west,  fornung  a  declination  of  about  22  de- 
grees. This  direction,  which  the  meteor  must  have 
followed,  is  exactly  that  of  the  magnetic  meridian, 
which  is  a  remark;>ble  result.  The  greatest  of  the 
stones  fell  at  the  south-eastern  extremity  of  the  large 
axis  ol  the  ellipse,  the  middle-sized  in  the  centre,  and 
the  smallest  at  the  north-western  extremity.  Hence  it 
appears  that  the  largest  fell  first,  as  might  be  naturally 
supposed.  The  largest  of  all  those  which  fell  weighed 
17|  lb.  and  the  smallest  which  was  subjected  to  M. 
Blot's  inspection,  only  a  thousandth  part  of  that  weight, 
or  two  French  gros. 

As  we  cannot  make  room  for  an  analysis  of  M.  Biot's 
more  extended  communication,  we  shall  be  contented 
to  select  only  two  facts. 

The  vicar  of  St.  Michel  declared,  that  he  observed 
one  of  the  stones  fall  with  a  hissing  noise  at  the  feet  of 
his  niece,  in  the  court-yaid  of  his  parsonage,  and  that  it 
rebounded  more  than  a  foot  from  the  pavement.  He 
instantly  requested  his  niece  to  fetch  it;  but,  as  she 
was  too  much  alarmed,  a  woman,  who  happened  also 
to  be  on  the  spot,  took  it  up,  and  it  was  found  in  every 
respect  to  resemble  the  others. 

As  one  Piche,  a  wire-manufacturer  in  the  village  of 
Aui.es,  was  working  with  his  men  in  the  open  air,  a 
stone  grazed  his  arm,  and  fell  at  his  feet;  but  it  was 
so  hot,  that,  on  attempting  to  take  it  up,  he  instantly 
let  it  fall  again. 

He  who  compares  the  various  accounts  of  the  L'Ai- 
gle meteor  with  a  critical  eye,  may,  no  doubt,  detect 
some  apparent  contradictions,  but  which,  on  reflection, 
will  be  found  strictly  conformable  to  truth.  Thus,  ac- 
cording to  some,  the  meteor  had  a  rapid  motion,  others 
believed  it  to  be  stationary  :  some  saw  a  very  luminous 
ball  of  fire,  and  others  only  an  ordinary  cloud.  Spec- 
tators, in  fact,  viewed  it  in  different  positions  with  re- 
gard to  its  direction;  for  they  who  happened  to  be  in 
the  line  of  its  progress  would  see  it  stationary,  for  the 
same  reason  that  we  fancy  a  ship  under  full  sail  to  be 
motionless  when  we  are  placed  in  its  wake,  or  when  ■we 
view  it  from  a  harbour  to  which  it  is  approaching  in  a 
straight  line  ;  they,  on  the  other  hand,  who  had  a  side 
view  of  it,  would  reckon  its  motion  the  more  rapid  as 
their  position  approached  to  a  right  angle  with  the  line 
of  its  passage,  while  they  who  saw  it  from  behind,  as 
the  inhabitants  of  L'Aigle,  would  perceive  only  the 
cloud  of  vapour  which  it  left  in  its  train,  and  which,  in 
the  shade,  would  figure  like  a  blazing  tail,  in  the  same 
manner  as  the  smoke  of  a  volcano  appears  black  dur- 
ing the  day  and  red  at  night ;  lastly,  they  who  were 
placed  in  front  of  the  meteor  would  reckon  it  stationary, 
but  brilliant  and  cloudless. 

It  deserves  to  be  remarked,  that  most  of  the  stones, 
for  some  days  after  their  descent,  were  very  friable  ; 
that  they  gradually  acquired  hardness;  and  that,  after 
they  had    lost  the  sulphureous  odour  on  their   surface, 
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they  still  retained  it  in  their  substance,  as  was  disco- 
vered by  breaking  them.  Professor  Sage  suhmilled 
them  to  several  comparative  trials  with  those  of  ViUe- 
franche  ;  and,  althougli  the  L'Aiglc  specimens  present- 
ed some  globules  of  the  size  of  a  small  coriander  seed, 
of  a  darker  grey  than  the  mass,  and  not  attractable  by 
the  magnet,  yet,  in  respect  of  granular  texture  and  ge- 
neral aspect,  the  coincidence  was  so  striking  as  to  lead 
one  to  suppose  that  they  were  all  parts  of  the  same 
mass.  According  to  Fourcroy,  who  was  also  furnish- 
ed with  documents  and  specimens,  most  of  the  L'Aigle 
stones  were  irregular,  polygonal,  often  cuboid,  some- 
limes  sub-cuneiform,  and  exceedingly  vaiious  in  their 
diameter  and  weight.  They  were  all,  he  observes,  co- 
vered with  a  black  gravelly  crust,  consisting  of  a  fused 
matter,  and  filled  with  small  agglutinated  grains  of  iion. 
The  greater  part  of  them  were  broken  at  the  corners,  ei- 
ther by  their  shock  against  one  another,  or  by  falling  on 
hard  bodies.  The  interior  parts  resembled  those  of 
all  the  meteorites  analysed  by  Messrs.  Howard  and 
Vauquelin,  being  giey,  somewhat  varied  in  their  shad- 
ings, granulated,  and  as  it  were  scaly,  split  in  many 
parts,  and  filled  with  brilliant  metallic  points,  exactly 
of  the  same  aspect  as  those  of  otiier  stones  of  the  like 
kind.  Of  the  two  specimens  which  M.  Biot  presented 
to  Patrin,  one  was  less  compact,  and  of  a  lighter  grey 
than  the  other,  and  exhibited,  besides,  small  patches  of  a 
rust  colour.  When  immersed  in  water,  it  gave  a  hiss- 
ing sound  like  the  humming  of  a  fly  when  held  by  one 
wing.  As  it  began  to  dry,  it  was  observed  to  be  mark- 
ed by  curvilinear  and  parallel  layers.  The  more  com- 
pact specimen,  when  moistened,  presented  no  such  ap- 
pearances, but  assumed  the  aspect  of  a  grey  porphyry, 
with  a  base  of  trap,  mottled  with  small  white  spots,  and 
speckled  with  metallic  points. 

Vauquelin's  analysis  of  these  stones  yielded 
Silica  .....  S3 
Lime      .....  1 

Magnesia        ....  9 

Oxyd  of  iron  ...         36 

Nickel  ....  3 

Sulphur  ....  2 

104 
The  addition  of  four  per  cent,  may  be  attributed  to  the 
oxidation  of  the  metals  produced  by  the  analysis.     The- 
nard  reports, 

Silica  .....  46 
Magnesia  ....  10 
Oxyd  of  iron  ...  45 

Nickel  ....  2 

Sulphur  ....  5 

108 
M.  Laugier  moreover  detected  a  small  proportion  of 
chrome.  M.  Lambotin  and  others  collected  specimens 
of  this  extraordinary  shower  of  stones,  and  distributed 
them  among  the  curious.  We  have  seen  two  fine  sam- 
ples, one  of  them  nearly  entire,  in  Mr.  Ferguson's  col- 
lection, which  we  have  already  repeatedly  quoted. 

Previously  to  the  memorable  explosion  above  recited, 
no  meteorites  had  been  found  in  the  hands  of  the  inha- 
bitants of  this  district  of  country,  nor  in  the  mineralo- 
gical  collections  of  the  department,  nor  had  the  slight- 
est intimation  of  them  occurred  in  the  geological  docu- 
ments of  the  environs  of  L'Aigle.  We  may  also  note, 
that  the  forges  and  mines  of  the  district  in  question 
produce  nothing  similar  in  the  form  of  dross  or  ore ; 
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that  the  soil  exhibits  no  traces  of  volcanoes ;  and  that 
immediately  consefjiicnt  on  the  appearance  of  the  me- 
teor, a  determined  space  of  ground  was  strewed  witli 
stones  of  a  peculiar  character,  and  accompanied  with 
circumstances  which  could  not  formerly  have  escaped 
observation.  Again,  nearly  all  the  inhabitants  of  20  ham- 
lets, ilispersed  over  the  circumscribed  space,  declare  that 
they  were  eye-witnesses  of  a  terrible  fall  of  stones  pro- 
jected from  the  meteor.  The  young,  the  old,  and  those 
in  the  prime  of  life,  individuals  of  both  sexes,  simple 
peasants  dwelling  at  a  distance  from  one  another,  saga- 
cious and  rational  workmen,  respectable  ecclesiastics, 
young  soldiers  devoid  of  fear,  persons,  in  short,  of  vari- 
ous manners,  professions,  and  opinions,  and  united  bv 
no  common  ties,  all  concur  in  attesting  a  fact,  which 
contributed  neither  directly  nor  indirectly  to  promote 
their  own  interest;  and  they  all  assign  the  manifestation 
of  this  fact  to  the  same  day  and  the  same  hour.  They 
moreover  point  to  obvious  and  existing  consequences  of 
the  fall  of  stony  masses;  and  they  aver,  in  terms  inca- 
pable of  ambiguity  or  misconstruction,  that  they  really 
saw  these  masses  roll  down  on  roofs,  break  branches  of 
trees,  rebound  fron)  the  pavement,  and  produce  smoke 
when  they  lighted  on  the  soil.  These  assertions,  and 
their  corroborative  indications,  refer  to  a  portion  of  ter- 
ritory which  has  been  accurately  defined,  and  beyond 
whose  precincts  not  a  single  corresponding  mass  has 
been  found,  nor  a  single  individual  who  alleges  that  he 
saw  a  stone  fall.  Such  incontrovertible  evidence,  then, 
will  preclude  the  necessity  of  dilating  on  cases  of  infe- 
rior notoi'iety,  and  to  which  we  are  induced  to  advert, 
piincipally  for  the  purpose  of  completing  our  chrono- 
logical catalogue,  and  deducing  the  known  series  of  an 
occurrence,  the  solution  of  which  is  still  somewhat  pro- 
blematical. 

July  4,  1803.  A  ball  of  fire  struck  the  White  Bull 
Inn,  at  East  Norton,  by  which  the  chimney  was  thrown 
down,  the  roof  partly  torn  ofl",  the  windows  shattered  to 
atoms,  and  the  dairy,  pantry.  Sec.  converted  into  a  heap 
of  ruins.  It  appeared  like  a  luminous  ball  of  consider- 
able magnitude,  and,  on  coming  in  contact  with  the 
house,  exploded  with  a  great  noise  and  a  very  oppres- 
sive sulphureous  smell.  Some  fragments  of  it  were 
found  near  the  spot,  and  were  subjected  to  chemical 
analysis  by  a  gentleman  in  the  neighbourhood,  who 
found  them  to  consist  of  one-half  siliceous  clay,  thirty- 
five  parts  of  oxidated  iron,  twelve  of  magnesia,  and  a 
small  portion  of  nickel,  with  some  sulphur.  The  sur- 
face was  dark  and  varnished,  as  if  in  a  state  of  fusion, 
and  bearing  numerous  globules  of  a  whitish  metal,  con- 
taining sulphur  and  nickel.  From  some  indentures  on 
the  surface,  it  appeared  probable  that  the  ball  was  soft 
when  it  descended.  Where  the  fragments  fell,  the  her- 
bage was  burnt  up.  The  meteor's  motion  in  the  air 
was  very  rapid,  and  apparently  parallel  to  the  horizon. 
Liter.  Journal. 

OctoDer  5,  1803.  Stones  fell  near  Avignon.  Bibl. 
Britan. 

December  13,  1803.  The  inhabitants  of  the  village  of 
St.  Nicholas,  in  Bavaria,  were  alarmed  between  eleven 
and  twelve  o'clock,  noon,  by  a  noise  which  resembled  the 
report  of  several  cannons.  A  peasant,  who  went  out  of 
his  house  to  see  what  was  the  matter,  observed  the  sky 
to  become  dark  and  gloomy,  heard  a  singular  hissing  in 
the  air,  and  perceived  something  fall  on  a  barn  with  a 
loud  noise.  On  entering  the  barn,  he  found  a  stone 
which  had  broken  the  rafters  by  its  fall,  was  still  warm, 
smelled  of  sulphur,  and  weighed  three   pounds  and   a 
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(juaitcr.  It  was  covered  by  \i  lliin,  blackish,  and  a]v 
parently  bituiiiiiious  incrustalion.  Its  substance  was  of 
an  ash-gii'y  colour,  canny,  and  resembling  hardened 
clay,  but  without  odour.  It  was  found  to  contain 
small  shining  particles  of  native  iron,  small  bright 
grains  of  martial  pyrites,  which  yielded  a  black  pow- 
der when  pcuindtd,  hard  and  very  bright  flattened 
masses,  of  a  black  and  dark-brown  hue,  some  minute 
grains  of  a  cubical  form,  and  small  yellowish  transpa- 
rent laminsE,  with  glass  glance,  having  the  appear- 
ance, but  not  the  hardness,  of  quartz.  Yellowish, 
while,  and  metallic  points,  probably  native  nickel,  were 
discovered  by  the  microscope.  The  chemical  analysis 
of  10,000  grains  of  this  specimen,  gave 

Iron,    in  the  metallic  state,         .  1800 

Brown  oxyd  of  do.      .  .  .         2540 

Regulus  of  nickel,     .         .         .         13.'0 
Magnesia,  ....         3250 

Silex, lOOO 

Supposed  sulphur,     ...  60 
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April  5,  1804.  Three  men  at  work  in  a  field  at 
Possil,  about  three  n)iles  north  from  Glasgow,  were 
alarmed  by  a  singular  noise,  which  seemed  to  proceed 
from  the  south-east  to  the  north-west,  and  continued, 
as  tliey  supposed,  for  about  two  minutes.  They  com- 
pared it,  at  first,  to  four  discharges  of  cannon,  after- 
wards to  the  sound  of  a  bell,  or  rather  of  a  gong,  with 
a  violently  whizzing  noise  ;  and,  lastly,  they  heard  a 
sound,  as  if  some  hard  body  very  forcibly  struck  the 
surface  of  the  earth.  At  the  same  time,  sixteen  men 
who  were  at  work  in  the  Possil  stone  quarry,  thirty 
feet  under  the  surface  of  the  soil,  heard  a  noise  like 
the  discharge  of  artillery,  and  then  like  the  sound  of 
hard  substances  hurling  downwards,  over  stones,  and 
lasting,  in  the  whole,  for  about  the  space  of  a  minute. 
The  overseer  of  the  quarry,  and  a  man  who  was  on  a 
tree,  described  the  noise  as  if  continuing  about  two 
minutes,  apparently  beginning  in  the  west,  and  pass- 
ing round  ijy  the  south,  towards  the  east,  at  first  like 
the  firing  of  three  or  four  cannons,  at  the  distance  of 
a  mile  and  a  half  to  the  west  of  the  quarry,  and  ter- 
minating in  a  violent  rushing,  or  whizzing.  Along 
with  these  persons,  there  were  two  boys,  one  of  ten, 
and  the  other  of  four  years  of  age,  and  a  dog,  which, 
on  hearing  the  noise,  ran  home,  seemingly  in  great 
terror.  The  overseer,  too,  was  considerably  alarmed 
by  a  misty  commotion  which  he  observed  in  the  at- 
ir.osphere.  "  Come  down,"  exclaimed  he,  to  the  man 
on  the  tree,  "  I  think  there  is  some  judgment  coming 
upon  us."  The  man  had  scarcely  got  on  the  ground, 
when  something  struck,  with  great  force,  in  a  drain,  at 
ihe  distahce  of  about  ninety  yards,  splashing  mud  and 
water  for  twenty  feet  round.  The  elder  boy  observed 
the  appearance  of  smoke  in  the  air,  and  something  of 
a  reddish  colour,  moving  rapidly  from  the  west,  till  it 
fell  on  the  ground.  A  moment  before  the  stroke  on 
the  earth  was  heard,  the  younger  boy  called  out — 
"  Oh  !  sih  a  reek  .'"  (such  a  smoke,)  alluding  to  the 
smoke  which  he  saw  near  the  place  where  the  body 
fell  on  the  ground.  On  running  up  to  this  spot,  the 
overseer  observed  a  hole  in  the  bottom  of  the  drain, 
which  was  filling  with  water,  about  six  inches  of  it 
remaining  still  empty.  At  the  bot'.om  of  this  hole  he 
felt  so.Tiething  hard,  which  he  could  not  move  with  his 


hand.  The  operation  of  the  shovel  and  mattock  re- 
vealed two  pieces  of  stone,  which  had  penetrated  a 
few  inches  into  the  soft  sandy  rock,  and  eighteen  inches 
below  the  bottom  of  the  drain,  the  hole  being  about 
fifteen  inches  in  diameter.  He  was  not  sensible  of  any 
particular  heat  in  the  water,  or  in  the  pieces  of  stone, 
nor  of  any  uncommon  smell  in  the  latter,  although  he 
applied  them  to  his  nostrils.  One  of  the  pieces  was 
about  two  inches  long,  the  other  about  six  inches  long, 
four  broad,  and  four  thick,  and  blunted  at  the  edges 
and  end.  The  fractures  of  the  two  pieces  exactly  co- 
incided ;  but  he  could  not  say  whether  their  separa- 
tion had  been  effected  by  the  violence  of  the  fall,  or  a 
stroke  of  the  mattock.  As  he  conceived  them  to  be 
merely  pieces  of  whinstone,  they  were,  at  first,  neglect- 
ed ;  but  a  carelul  search  being  made  for  them,  some 
days  after,  the  smallest  fragment  was  soon  found.  The 
largest,  however,  having  been  used  as  a  block  in  the 
quarry,  and  having  fallen  among  rubbish,  could  not  be 
discovered;  but  a  fragment  of  it  was  found  some  days 
after  The  two  recovered  morsels,  one  of  »^hich  is  de- 
posited in  the  Hunterian  museum,  in  the  university  of 
Glasgow,  formed  the  two  extremes  of  the  stone,  and 
are  characterized  by  the  smooth  black  external  coating, 
and  the  internal  greyish  aspect.  The  late  Robert  Craw- 
furd  of  Possil,  Esq.  and  several  of  the  professors  of 
the  university  of  Glasgow,  were  at  pains  to  ascertain 
the  preceding  circumstances.  Mr.  Crawfurd  remark- 
ed, that  both  the  fragments  had  a  fishy,  fetid  smell, 
when  he  first  received  them.  The  day  on  which  the 
phenomenon  took  place  was  cold  and  cloudy  ;  and  the 
noise  of  the  explosion  was  heard  as  far  as  Falkirk, 
which  is  about  twenty-four  miles  to  the  east  of  Glas- 
gow. 

1804,  or  isor.  A  stone  fell  near  Dordrecht,  fan 
Beck-Calfcoen. 

October  6,  1804.  A  violent  explosion  was  heard, 
near  Apt,  in  the  department  of  Vaucluse,  and  for  fif- 
teen leagues  round,  accompanied  by  an  extraordinary- 
hissing,  and  the  fall  of  a  stone  of  about  seven  pounds 
weight.  It  was  presented,  by  the  minister  of  the  in- 
terior, to  the  National  Institute  ;  and  Vauquelin,  who 
alludes  to  it  in  No.  144  of  the  Aimalcs  de  CAimie,  as- 
serts, that  all  its  physical  characters,  and  the  details  of 
the  judicial  report  concerning  it,  are  in  perfect  unison 
with  our  present  state  of  knowledge  on  the  subject. 
It  is,  however,  worthy  of  remark,  that  the  detonation 
was  preceded  by  no  luminous  meteor.  Laugier  re- 
ports, as  the  results  of  the  chemical  analysis  of  the 
stone. 

Silica,         -         -         -         34 
Magnesia,         -         -  14.5 

Iron,         .         -         .  38.03 

Nickel,         -         -         -         0.33 
Manganese,         -         -  0.83 

Sulphur,         -         -         -       9. 


96  69. 

March  25,  1805.  Stones  fell  near  Doroninsk,  at  no 
great  distance  from  the  river  Indoga,  in  the  govern- 
ment of  Irkutsch,  in  Siberia.     Gild.  .In. 

June,  1805  Hair  Kougas  Ingigian,  author  of  a 
work,  entitled  Eghang-Buzankian.  printed  at  Venice, 
in  1807,  makes  mention  of  several  stones  having  fallen 
in  one  of  the  public  squares  of  Constantinople,  called 
Etmexjdany.  Hair  Mesrob  Vartabeie,  an  Armenian, 
conversant  in   chemistry,  mineralogy,  and  in  the    phy- 
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sical  and  mathematical  sciences  in  general,  translated 
the  passage  which  gives  an  account  of  this  event,  into 
French,  lor  the  perusal  ot  M.  Tonnelier  ;  and  the  lat- 
ter, in  the  Journal  ol  Mines  lor  February,  180«,  brief- 
ly states,  that  the  descent  of  the  stones  took  place  in 
broad  day,  and  with  great  violence  ;  that  the  people 
believed  it  to  be  the  work  of  evil  spirits  ;  that  the 
agents  ot  police  verified  the  fact  ;  and  that  a  guard  of 
Janissaries  was  stationed  on  the  spot,  for  three  succes- 
sive days  and  nights.  The  smell  of  sulphur  which  ac- 
companied the  fall,  and  the  black  and  scorched  crust  of 
the  pieces  collected,  scarcely  permit  us  to  doubt  that 
they  were  genume  meteorites. 

March  15,  1806  In  the  Journal  de  Physique,  for 
June  1806,  there  is  a  short  account  of  the  fall  of  two 
aerolites,  (lor  so  they  are  termed  in  the  report,)  by  Dr. 
Pages  and  M.  Dhombres-Firmas,  both  members  of  the 
Academy  of  Ghent.  The  particulars  are  nearly  as  fol- 
low : — 

At  half-past  five  o'clock  in  the  evening,  the  inha- 
bitants of  Alais,  and  the  neighbouring  parishes,  heard 
two  loud  explosions,  between  which  only  a  few  se- 
conds intervened,  and  which  were  both  supposed  to 
be  the  discharge  of  cannon.  The  rolling  noise  which 
succeeded,  lasted  ten  or  twelve  minutes.  Some  drops 
of  rain  had  fallen  in  the  morning  ;  the  sky  was  clear 
at  mid-day  ;  but  clouds  occasionally  obscured  the  sun 
in  the  aftv-rnoon,  when  the  centigrade  thermometer  in- 
dicated a  maximum  of  -)-  12.5.  The  heavens  became 
more  cloudy  and  dark  after  the  detonations.  The 
Sieurs  Penarier,  father  and  son,  who  were  in  the 
fields  adjoining  to  the  village  of  St  Etienne  de  L'Olm, 
about  twelve  kilometers  from  Alais,  heard  the  two  ex- 
plosions, which  were  not  preceded  by  lightning,  and 
which  they  at  first  supposed  to  be  the  firing  of  cannon 
at  St.  Hippolyte-le-fort ;  but  the  rolling  sound  which 
succeeded,  and  which  seemed  to  them  to  describe  a 
curve  in  the  heavens,  from  west  to  south,  and  from 
south  to  east,  quickly  undeceived  them.  As  they 
looked  more  attentively  at  the  clouds,  an  extraordinary 
hissing  noise  succeeded  the  rolling,  and  they  dis- 
tinctly perceived  a  blackish  body  proceeding  from  the 
clouds,  obliquely  advancing  towards  them  from  the 
north,  and  which,  after  passing  over  their  heads,  fell 
in  a  corn-field  below  the  village,  and  broke  in  shivers, 
with  a  considerable  noise.  Accompanied  by  several  of 
the  alarmed  villagers,  they  immediately  went  in  quest 
of  it,  and  found  that  it  had  pierced  the  soil,  and  bro- 
ken into  dispersed  fragments  against  a  rocky  stratum, 
only  small  splinters,  which  were  diluted  by  the  rain 
that  fell  two  days  after,  remaining  in  the  hollow  form- 
ed by  the  falling  mass.  From  the  respective  weights 
of  the  fragments,  it  was  supposed  that  that  of  the  en- 
tire stone  might  be  4000  grammes.  Its  form,  so  far  as 
could  be  inferred  from  the  fragments,  was  irregular 
and  angular  ;  and  it  was  black  internally  as  well  as  on 
the  surface,  which  last  seemed  to  have  undergone  the 
action  ol  fire. 

There  fell,  at  the  same  time,  at  Valence,  a  village 
near  Alais,  another  stone,  of  a  rudely  cubical  form,  of 
the  size  of  a  child's  head,  and  about  four  pounds 
weight.  The  persons  who  witnessed  its  descent,  were 
Pierre  Reboul,  and  son,  Vincent  Mazel,  and  Pierre 
Esperaudieu,  servant  to  the  mayor  of  Valence,  who 
were  labouring  in  the  fields  when  the  explosions  and 
rolling  noise  mentioned  above  arrested  their  attention. 
According  to  their  report,  these  noises  were   followed 


by  another,  resembling  that  of  an  iron  pulley,  by 
means  of  which  a  bucket  is  rapidly  let  down  into  a 
draw-well.  On  looking  up,  ihey  perceived  a  black 
body  moving  from  the  north,  in  an  oblique  direction, 
which  fell  among  them,  about  fifteen  paces  from  Reboul. 
They  all  ran  to  the  spot,  and  found  it  half  buried  in  the 
earth,  still  hot,  and  split  into  three  parts,  which  were 
again  divided,  as  each  was  desiroas  of  having  a  speci- 
men. 

The  Alais  stone,  according  to  Thcnard,  had  such  a 
strong  resemblance  to  coal,  that  they  who  found  it  at- 
tempted to  burn  it.  Its  specific  gravity  was  1940,  con- 
sequently vei7  inferior  to  that  of  other  meteorites  whose 
specific  gravity  has  been  ascertained.  Its  internal  sub- 
stance exhibited  some  yellow  specks  of  martial  pyrites, 
and  a  great  many  cubical  points,  slightly  united  to 
one  another,  and  so  friable  that  the  least  pressure  re- 
duced them  to  fragments  of  the  size  of  grains  of  sand. 
It  was  destitute  of  savour,  and  insoluble  in  water.  When 
healed  in  the  open  air,  its  black  hue  passed  to  a  reddish 
yellow;  but,  when  heated  in  close  vessels,  remained 
unchanged.  Before  the  common  blow-pipe,  it  was  infu- 
sible, without  addition  ;  but,  when  mixed  with  borax,  it 
readily  melted,  and  communicated  to  that  salt  a  green- 
ish-yellow tinge.  The  same  ingenious  chemist  states  it 
component  parts  to  be, 

Silica,         ...         21 

Magnesia,  9 

Oxyd  of  iron,  .  40 

Nickel,     .         .         .  2.50 

Manganese,         .         .  2 

Sulphur,  .  .  3.5 

Chrome,     ...  1 

Carbon,  .  .  2.5, 

the  remainder  being  estimated  as  water.  Vauquelin 
again  reports, 

Silica,  .         .  30 

Magnesia,  .  .  II 

Iion,        ...  38 

Nickel,       ...  2 

Manganese,    .         .  2 

Sulphur,     ...  I 

Chrome,  .  .  2.5 

Carbon,  a  trace, 
and  the  virtual  import  of  these  analyses  v^as  aliesicd  by 
Monge,  Fourcroy,  and  Berthollet. 

May  17,  1806.  As  Mr.  William  Paice,  of  Basing- 
stoke, Hants,  was  travelling  with  his  cart,  a  few  miles 
from  home,  he  met  a  person,  who  inquired  of  him 
whether  he  had  seen  a  stream  of  fire  descend  from  the 
air,  like  a  falling  star,  there  having  been  some  thunder 
just  before.  Air.  Paice  had  not  observed  it ;  but,  going 
on  a  little  farther,  he  found  a  lar^c  ball,  or  stone,  which 
he  took  up,  while  yet  hot,  from  the  middle  of  the  road, 
threw  it  into  his  cart,  and  brought  it  home.  It  had  u 
metallic  appearance,  and  weighed  two  pounds  and  a  half. 
Mont/:.  Mag. 

March  13,  1807.  In  the  afternoon,  tliC  inhabitants 
of  the  Canton  of  Juchnow,  in  the  government  of  Smo- 
lensko,  were  alarmed  by  an  uncommonly  loud  noise, 
which  they  supposed  to  be  thunder  ;  and  two  peasants 
being  out  in  tlie  fields,  perceived,  at  the  distance  of 
forty  paces,  a  black  stone,  of  considerable  magnitude, 
falling  to  the  earth,  which  it  penetrated  to  a  consider- 
able depth  beneath  the  snow.  When  dug  up,  it  was 
found  to  be  of  an  oblong  quadrangular  figure,  of  a  black- 
ish colour, rescmblina:  cast  iron, and  to  weigh  IcOpounti? 
T  2 
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A  fragment  of  this  mass  is  presci'ved  in  ihe  imptrial 
cabinet  of  Vienna.  lis  specific  j!;ravity  was  3.7;  and 
XlaproJi  notes  its  constituents  thus, 


Sulphur, 
Cniome, 


S  lien, 

AUiiiiina, 

Lime, 

Maj^iiesia, 

Oxyil  of  iron, 

Re.nulus  of  do. 

Nickel, 

M.iiiijanese, 

Sulphur, 


a  trace. 


38 

1 

0.75 
14.25 
23 
17.60 

0.40 
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DeccfTiber  14,  1807.  About  half  pust  six  o'clock  in 
the  nioniiiig,  tiie  people  lo  the  nonli  of  Wesion,  in 
Connccucut.  Nonh  An\erica  observed  a  fire-ball  issu- 
ing Irom  a  very  dai  k.  cloud.  Ic-)  apparent  diameter 
was  equal  .o  that  of  the  half,  or  (if  two-thirds,  ot  the 
rooon  ;  us  litjht  was  vivid  and  sparkling,  like  that  of 
incandescent  iron,  and  it  K  f i  behind  it  a  paie  and  wav- 
ini;  luminous  train,  of  a  conical  form,  and  ten  or  twelve 
times  as  long  as  the  diameter  of  iii  body,  luit  which 
was  soon  txiinguished.  This  meteor,  of  which  the 
app-irent  motion  w.is  less  rapid  than  that  of  most 
others,  continued  visible  for  half  a  minute,  during 
which  it  exhibited  three  successive  bounds,  with  a  di- 
minution of  us  lustre.  Ai)out  thirty  or  forty  seconds 
after  its  extinction  tliere  were  heard,  durini^  three  se- 
conds, three  very  loud  reports,  like  the  firing  of  a  four 
pounder  at  a  Utile  distance^;  and  these  were  succeetled 
by  a  more  prolonged  an<l  rolling  noise.  With  the  suc- 
cessive explosions,  stones  were  darted  in  the  environs 
of  Wesion.  and  even  into  the  town  itself.  Thtse 
stones  were  found  in  six  different  places,  ne.irly  in  the 
line  of  the  meteor's  path,  and  from  six  to  ttn  miles 
distant  from  one  another.  They  fell  in  the  presence  of 
many  witnesses,  some  plunging  into  soft  soil,  and 
otiiers  breakincr  into  fragments  against  the  rocks  on 
which  I  hey  happened  to  impinge.  The  most  entire 
specimen  weighed  35  H).,  but  a  much  larger  was  dashed 
in  pieces  against  a  rock  of  mica  slate  ;  and.  from  the 
amount  of  fr.igments  collected,  it  was  estimated  to  have 
weighed  200  lb.  At  the  moment  of  their  fall,  these 
stones  were  hot  and  friable;  but  thiy  gradually  became 
hard  by  exposure  to  the  air  They  had  the  black  ex- 
ternal crust  of  other  meteorites,  and  the  usual  i^rey  cine- 
reous ispi  ct  within,  with  whitish-grey  partic.es,  of  a 
rounded  lorm,  impacted  in  the  mass,  and  a  general 
granular  texture,  in  which  wltc  observable,  I.  Globules 
of  the  same  nature  with  the  stone,  but  presenting  a 
more  comp:jct  structure,  a  more  even  fracture,  and,  un- 
der a  strong  liglit.  indications  of  a  lamellar  texture  with 
the  appearance  ol  felspar;  2.  Grains  of  V'  ry  white  me- 
tallic iron  3  Grains  of  o\yd  of  iron,  of  rust  colour  ; 
and,  4.  Shining  yellow  sulphiuet  of  iron,  disseminated 
in  very  minnl'  i;rains.  Tl.iir  specific  gravity  varied 
fron>  3  3  to  3.6,  and  tlieir  analysis,  as  reported  by  War- 
den, yielded. 

Silica,  ...  41 

Alumina,  .         .  i 

Lime^         ...  3 

Msenesia,         .  .  16 

0\yd  of  iron,      .  .  30 

Manganese,         .         .  1,34 


2.33 

2.33 
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Such  is  a  mere  outline  of  the  principal  circumstances 
relative  to  the  Weston  phenoiuenon,  lor  tiie  more  ample 
details  of  which  we  must  reitr  ouj  readeis  lo  an  mler- 
esting  memoir,  inserted  in  the  Mcclieai  Ri.pi.sitory  tor 
1807,  the  |oiiit  procluttiun  of  M.  ssrs  Silliman  and  Kiiigs- 
ley,  and  lo  .moihi-r  liy  Mr.  liovvdi  cli,  pul)lis.itu  m  tlic 
third  volume  of  the  American  Academy  ol  Arts  and 
Sciencis,  and  reprinted  in  the  28tn  v  luine  ol  NilI.oI- 
son's  Journal 

March  J  and  6,  1808.  A  shower  of  red  snow  fell, 
during  three  nights,  in  Carnioia,  aii'  over  ihe  wliole 
surface  of  Carnia,  Cadore,  Bi.lluno,  and  I'eltri,  lo  he 
height  of  five  feet  ten  inches.  Tiie  eann  was  pre- 
viously covered  with  snow  of  a  pure  white,  and  the 
coloured  variety  was  a^ain  succeeded  i  y  lue  tomnion 
sort,  the  two  kinds  remaiijiiii;  perltcilj  distinct,  even 
riurihc;  liqiiefaciion.  Wiien  a  purlion  of  the  red  w.is 
melted,  and  the  water  evaporacci,  a  little  finily  divided 
earth,  ot  a  rose  hue,  remained  not  jtiraclable  tjy  tne 
magnet,  and  consisting  o;  silt  x,  alumine,  and  oxy"  of 
iron.  The  same  plunomenoii  was  oljsci  ved  al  the  s.^me 
lime,  on  the  mountains  of  the  \alteline,  Brescia,  and  ihe 
Tyrol. 

April  19,  1808.  At  one  o'clock  P.  M.  stones  lell  at 
Borgo  San  Domino,  near  Pieve  di  Cassignano,  in  the 
departinent  of  Turo,  and  in  the  neis^hiM.urhood  ol  Parma 
and  Placenza.  Guidotti,  who  analyzed  a  specimen., 
found  it  to  consist  of. 

Silica,  ...  SO 

M  .gncsia,  .  11 

Oxyd  ol  iron,       .         .  39 

Nu;k.:l,     ...  250 

Suipiiur,       ...  4 


106.50 


A  specimen  of  this  shower  is  preserved  in  the  Vi- 
enna cabinet,  a  repository  rich  in  the  number  of  samples 
of  this  description  of  stones. 

May  22,  18i)8.  At  six  o'clock  in  the  morning,  a 
shower  of  stones  occurred  at  Stannern,  near  Iglau,  in 
Moravia,  attended  with  th'  usual  circumstances.  These 
stones  are  desciibed  ,is  of  a  whitish  or  bluish-grey, 
tender,  friable,  not  magnetic,  speckled  with  black  points, 
containing  very  few  visilde  metallic  partii  les,  except 
some  prominent  grains,  not  attractable  by  the  magnet, 
and  probably  pyritical.  The  exterior  crust  resembled 
a  black,  or  brown  varnish,  very  glossy  and  vitreous, 
having  the  surface  marked  by  minute  folds  oi- wrinkles. 
Tl  cir  specific  gravity  was  3.19  ;  and  the  result  of  their 
analysis  by  V  ;uquclin, 

Silica,      ....  SO 

Alumina,      ...  9 

Lime,       ....  12 

Iron,              ...  29 
Nickel,  a  trace 

M   n^anese,           .          .  1 
Sulphur,  a  trace 
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Moser's  report  includes  2.5  of  magnesia. 
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September  3,  1808.  M.  Reuss,  counsellor  of  mines, 
lias  publibhecl  a  Memoir  on  tne  nieteoriles  wliich  leil, 
at  liiilt  pusl  li.re>.  o'clock  in  tne  alttrnoon,  near  Lissa, 
in  boheniia  :  and  honi  this  document  we  have  selected 
the  following  must  ii.atcri  I  cirLUiiislances. 

l''ourdd)s  alter  the  cveni,  the  nuyor  ol  the  district 
received  an  official  report  on  the  buijjcci,  as  did  aUer- 
wards  M  Mcrkl,  counsellor  of  the  i^overnoKnt,  « ho 
communicated  ill.  contents  to  the  Chancery.  Lissiisa 
small  town,  situated  lour  miles  west  nonh-Weot  Irorn 
Pr<  i^ue  ;  and  the  district  in  which  ihe  stones  fell  is  a 
plain,  whieli  extendi  southwards  to  the  banks  of  the 
Elbe.  The  soil,  in  general,  is  a  dry  meai^re  sand,  tit 
only  for  the  culiure  of  rye,  and  the  rocks  whicn  :t 
comprizes  are  of  a  ftiruifinous  argillaceous  sundsioiic. 
Tiie  Held  on  which  the  metcoiiics  alii^hlert  had  been 
recently  pioui^hed,  and  had  for  its  basis  a  very  open, 
sandy  earth,  in  o  which,  nevertheless,  one  of  the  stones 
sunk  only  to  the  depth  of  tour  inches  Another,  which 
fell  on  an  adjoiniiii;  li>  Id,  of  a  soni,:what  more  conipuct 
and  argillact  ous  texture,  penetrated  four  or  five  inches. 
A  third  fell  in  a  small  pine  forest,  on  a  sandy  soil,  co- 
vered here  and  there  with  t;reen  turf,  and  left,  in  like 
manner,  a  mark  of  four  or  five  Indies  deep.  Though 
all  its  angles  were  mere  or  less  fiac.ured.  it  weiijlied 
five  pounds  nine  ounces  and  a  half  The  most  intel- 
ligent people  in  the  neighbourhood  declared  that  they 
heard  a  violent  detonation,  like  the  discharge  of  many 
pieces  of  ordnance,  followed  by  a  noise  lik  pi  toon 
firing,  or  a  prolonged  beating  of  drums,  which  lasted 
for  twenty  or  twenty  five  minuies  The  sky,  w:  ich 
h?d  been  perfectly  clear,  became  covered  as  with  a  thin 
gauze,  through  which  tlie  sun's  rays  easily  penetrated  ; 
bu.  noliody  perceived  lightning,  nor  any  luminous  me- 
teor, nor  felt  any  of  that  oppressive  uneasiness,  which 
frequently  inrlicatcs  an  electrified  atmospiiere.  Ot  the 
four  masses  which  were  collected,  the  actual  descent 
of  none  through  the  air  appears  to  have  been  distinctly 
witnessed  ;  but  some  reapers,  who  took  up  one  of  them, 
at  the  moment  that  it  struck  the  ground,  felt  it  as  cold 
as  the  surrounding  stones  ;  and  none  of  them  stained 
the  fingers,  or  emitted  any  sulphureous  odour.  In 
other  respects,  they  bore  a  manifest  resemblance  to 
many  of  those  which  we  have  described,  being  com- 
posed of  mixtd  ingredients,  of  a  pale  cinereous  grey 
colour,  and  granul.ir  tex'ure,  traversed  in  every  direc- 
tion by  small  veins  an«I  sp  ckled  with  minute,  dissemi- 
nated !•  lobules.  Their  specific  gravity  is  stated  at  3.56, 
and  Claprotii  lound  them  to  contain, 

Silica,  ...         43 

Alumina,  .         .  1.25 

Lime,  .  .  .  0.50 

Magnesia  .  .  22 

Iro 29 

Nickel,  .  .  0  50 

INI  'ngancse,  .  .  0.25 

Sulphur,  a  trace 


96.50 
All  the  iron  contained  in  the  specimen  submitted  to 
trial,  appeared  to  be  in  the  metallic  state.  The  pecu- 
liarities attendinir  this  case  are,  detonation  without 
any  luminous  meteor,  the  very  moderate  impetus  of  the 
falling  bodies,  and  their  want  of  sensible  heat 

July  17,  1809.  A  stone,  weighint;  six  ounces,  fell 
on  board  an  .\merican  vessel,  in  Lat  3  °  6.5'  N.  and 
Long.  70°, 25'.  \y.     Medic,  liefios,  Biblioth.  Britan. 


January  30,  18IU.  At  two  o'clock,  P.  AI.  a  fail  of 
meteorites  occurred  in  Caswell  county,  North  Ame- 
rica. Their  descent  was  viiible  for  a  considerable 
distance  round  ;  and  two  reports  were  distinctly  heard 
at  iiiilsbuiough,  lliiity  miles  from  the  spot  where  the 
fall  took  place.  One  of  the  fragments,  weighing  a 
pound  and  three  quarters,  struck  a  tree  near  the  place 
wher.  some  woodcutters  were  at  work,  but  who  ran 
home,  without  ever  once  looking  behind  them.  En- 
couraged, however,  by  a  woman,  wiiose  curiosity  was 
superior  to  her  fears,  they  returned  with  her,  and  found 
the  stone,  which  was  still  hot.  It  is  vaguely  said  to  have 
been  of  a  dark-brown  colour,  and  porous.  Phil.  Mag. 
vol.  xxxvi. 

July.  1810.  A  letter  from  Futty-Gnur,  in  the  East 
Indies,  dated  July  21st,  presents  us  with  the  following 
imperlect,  but  curious,  account  of  the  phenomenon 
which  we  nave  been  considering.  ••  1  open  this  letter 
to  let  you  know  of  a  very  odd  circumstance  which  hap- 
pened a  few  days  ago.  viz. — \  large  ball  of  fire  fell 
irom  the  clouds,  which  has  burned  five  villages,  de- 
stroyed the  crops,  and  some  men  and  women.  This 
happened  near  Snahabad,  across  the  Ganges,  about  30 
miles  northward  from  this  place.  I  have  heard  nothing 
further  about  this  but  a  vague  report." 

August  10,  1810.  In  this  stdge  of  our  historical 
record,  it  will  be  proper  to  insert  the  ensuing  letter 
from  Maurice  Crosbic  Moore,  Esq.  to  Willifim  Higgins, 
Esq. 

'■  Sir. — I  had  the  honour  of  receiving  a  letter,  re- 
questing from  me  the  particulars  respecting  a  meteoric 
stone  that  fell  near  my  house,  in  the  county  of  Tippe- 
rary,  and  which  a  short  time  ago  1  did  myself  the 
pleasure  of  presenting  to  the  Dublin  Society.  The 
particulars  are  as  follow  : — Early  last  August,  between 
eleven  and  twelve  o'clock  in  the  morning,  I  went  from 
Moore's  Fort  to  Limerick  ;  the  day  was  dark  and  sul- 
try. I  returned  in  a  few  days,  and  was  immediately 
informed  by  my  steward  and  butler,  that  a  most  won- 
derful phenomenon  had  occurred  very  soon  after  my 
departure  ;  they  produced  the  stone,  and  gave  the  follow- 
ing account  of  tlie  occurrence  : — There  had  been  thun- 
der ;  some  workmen,  who  were  laying  lead  along  the 
gutters  of  my  house,  were  suddenly  astonished  at  hear- 
ing a  whistling  noise  in  the  air  ;  one  said,  '  The  chimney 
is  on  fire  ;'  another  said,  '  It  proceeds  from  a  swarm  of 
bees  in  the  air.'  On  looking  up,  they  observed  a  small 
black  cloud,  very  low,  carried  by  a  different  current  of 
air  from  the  mass  of  clouds,  from  whence  they  imagined 
this  stone  to  have  procieded  ;  it  flew  with  the  greatest 
velocity  over  their  heads,  and  fell  in  a  field,  about  three 
hundred  yards  from  the  house  :  they  saw  it  fall.  It  was 
immediatelv  dug  up,  and  taken  into  the  steward's  office, 
where  it  remained  two  hours  cooling  before  it  could  be 
handled.  This  account  I  have  had  from  many  who  were 
present,  and  agree  in  the  one  story.  I  saw.  myself,  the 
hole  the  stone  made  in  the  grounti  ;  it  was  not  more  than 
a  foot  in  depth,"  Sec. 

Tlis  stone  was  not  injured  by  the  fall,  and  was  of  a 
somewhat  cubical  shape  with  the  angles  and  edges  of 
two  sides  rounded  ;  the  other  two  opposite  sides  ex- 
hibited a  VI  ry  uneven  surface,  occasioned  by  depres- 
sions and  prominences,  .is  if  a  p^irt  had  been  broken 
previous  to  the  heat  to  which  it  must  have  been  ex- 
posed before  its  fall.  It  weighed  seven  pounds  and 
three  quarters;  and  the  entire  surface  was  covered 
with  a  brownish-black  thin   crust,  evidently  the  effect 
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25 

42 

1. 

50 
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of  fusion,  by  an  intense  and  papic]  lieat.  On  inspection 
ol  us  internal  texture,  tliere  were  clislini;uibhable,  1. 
Daik-gFL-y  parliLles  ol  malkable  iron,  witht)Ut  any  re- 
guiai  shape-,  ol  unti|Ual  magnitude,  numerously  di^ptM•s- 
cd,  and  rcndtred  blight  when  rubbed  with  a  file;  2. 
Some  very  small  bright  particles  of  iron  ;  3.  Particles 
ol  martial  pyrites,  ot  various  colours,  some  being  red- 
dish-yellow, some  yellowish-white,  and  a  very  few  of  a 
purplish  tinge  ;  4.  A  very  few  round  globules,  about  the 
size  of  mustard-seed,  of  a  greyish-brown,  readily  yield- 
ing 10  the  file,  and  seeming  to  contain  no  metallic  mat- 
ter These  several  materials  are  cemented  by  a  whitish- 
grey  earthy  substance,  while  minute  yellowish-brown 
spots,  very  close  to  one  another,  and  proceeding  from 
oxyd  of  iron,  are  disseminated  in  the  mass.  According 
to  Mr.  Higgins,  its  specific  gravity  is  3670;  and  its 
analysis  gave,  in  one  instance, 

Silica           .         .          .  48.25 

Magnesia         .          .  9 

Iron                       .         .  39 

Nickel     ...  1.75 

Sulphur       ...  4 


and,  in  another,  Silica 

Magnesia 
Iron 
Nickel 
Sulphur 


105.75 

the  excess  being  attributable  to  the  absorption  of  oxy- 
gen by  the  metallic  bodies. 

November  23,  1810  At  half  after  one  o'clock  P.  M. 
three  stones  fell  in  the  commune  of  Charsonville,  in 
the  department  of  the  Loiret,  and  neighbourhood  of 
Orleans.  Their  fall  was  accompanied  by  a  series  of 
detonations  which  lasted  some  minutes,  and  which, 
along  with  the  reverberations  from  the  echoes,  were 
heard  as  loud  at  Orleans,  Moniargis,  Salbri  Vierzon, 
and  Blois,  as  at  the  place  wliere  the  stones  fell,  excit- 
ing alarm  from  the  apprehension  of  the  blowing  up  of 
a  powder  magazine.  These  stones  were  precipitated 
perpendicularly,  and  without  the  appearance  of  any 
light  or  ball  of  lire.  One  of  them  took  the  ground  at 
INIontelle,  but  was  never  discovered  ;  and,  of  the  other 
two,  one  fell  at  Villenoi,  and  the  other  at  Moulin- 
Brule,  all  which  places  are  within  the  distance  of  a 
mile.  One  of  the  stones  weighed  about  twenty  pounds, 
and  made  a  hole  in  the  ground  just  large  enough  for  its 
admission,  in  a  perpendicular  direction,  driving  up  the 
earth  to  the  height  of  eight  or  ten  feet.  It  was  taken 
out  half  an  hour  after,  when  it  was  still  so  hot  that  it 
could  scarcely  be  held  in  the  hand  ;  and  it  had  a  strong 
smell  of  gunpowder,  which  it  retained  till  it  was  quite 
cold  The  second  formed  a  similar  hole,  three  feet 
deep,  weighed  forty  pounds,  and  lay  fourteen  hours  in 
the  ground  before  it  was  extracted,  when  it  was  quite 
cool. 

Both  these  slones  were  shapeless  masses,  irregularly 
rounded  at  the  projections,  contained  ratlier  more  fer- 
ruginous globules  than  those  of  L'Aigle,  and  presented 
a  lighter  colour,  when  broken.  They  were  quickly  oxy- 
dated,  very  heavy,  sufficiently  hard  to  scratch  glass, 
of  difficult  frangibilily,  and  characterized  by  an  irregular 


and  very  fine-grained  fracture.  The  external  crust  was 
the  fourth  part  of  a  line  in  thickness,  and  of  a  blackish- 
grey  colour,  while  the  internal  substance  was  traversed 
by  black  lines,  or  veins,  in  all  diieclions.  The  specific 
gravity  ol  these  sioiies  is  mentioned,  as  varying  from  3.6 
to  3  7  ;  and  the  specimen  analyzed  by  Vauquelin,  afford- 
ed to  that  eminent  chemist, 

Silica,         ....  38.4 

Alumine,         ...  3.6 

Lime,         ....  4.2 

Magnesia,         .         .         .  13.6 

Iron,  ....  25.8 

Nickel,  ....         6 

Manganese,         .         .         .  0.6 
Sulphur,         ....       5 
Chrome,         .                             .        J.S 

98.7 

The  day  on  which  these  stones  fell  was  rematkably 
calm  and  serene,  the  sun  shone  as  bright  as  in  one  of 
the  finest  days  of  autumn,  and  not  a  cloud  appeared 
above  the  horizon. 

March  12,  181 1.  A  meteorite  of  the  weight  of  fif- 
teen pounds,  fell  to  the  earth,  in  the  village  of  Thonleg- 
horosk,  dependant  on  the  town  of  Romea,  in  the  govern- 
ment of  Tschernigoff,  in  Russia.  Its  fall  was  preceded 
by  three  loud  peals,  like  thunder.  When  dug  from  the 
depth  of  more  than  three  feet,  in  a  thick  layer  of  ice,  it 
was  still  hot.  It  was  remarked,  that,  at  the  third  detona- 
tion, there  was  an  extraordinary  explosion,  accompanied 
with  a  loud  hissing  noise,  and  the  diffusion  of  a  great 
quantity  of  sparks.     Gilb.  jin. 

July  8,  1811.  Stones,  one  of  which  weighed  three 
ounces  and  a  quarter,  fell  at  Ballinguillas,  in  Spain. 
Biblioth.  Britan    T.  48. 

April  10,  1812.  According  to  the  report  of  D'Au- 
buisson,  chief  engineer  of  mines,  about  eight  o'clock  in 
the  evening,  a  brilliant  light  was  seen  in  the  atmosphere 
at  Toulouse,  and  for  several  leagues  around.  The 
people  at  first  supposed  that  the  powder  magazine  of 
Toulouse  had  been  blown  up  ;  and  when  it  was  disco- 
vered that  this  was  unfounded,  the  light  and  noise  were 
ascribed  to  some  extraordinary  meteor ;  for  the  cold 
state  of  the  atmosphere,  and  the  force  of  the  explosion, 
did  not  admit  the  idea  of  its  being  a  simple  peal  of  thun- 
der. A  few  days  afterwards,  it  was  ascertained,  that 
this  phenomenon  had  been  accompanied  by  a  shower  of 
stones,  at  two  leagues  W.  N.  VV.  of  Grenade,  in  the 
communes  of  Burgave,  Camville,  and  Verdun,  situated 
in  the  departments  of  the  Upper  Garonne,  and  of  the 
Tarn  and  Garonne.  As  some  specimens  were  sent  to 
the  prefect  of  the  Upper  Garonne,  that  magistrate  ap- 
pointed a  committee,  composed  of  M  D'Aubuisson,  M. 
Saget,  of  the  Academy  of  Sciences,  Marque- Victor,  pro- 
fessor of  physics,  and  Carney,  professor  of  mathematics, 
to  proceed  to  the  spot,  and  collect  the  details  of  the 
phenomenon. 

The  light  which  spread  over  the  atmosphere  burst 
forth  all  at  once.  Although  the  sun  had  set  an  hour 
and  a  half  before,  and  the  air  was  dark,  the  light  was  so 
brilliant,  that  the  mayor  of  Grenade  s.iid  he  could  read 
the  smallest  characters,  and  the  mayor  of  Camville  com- 
pared it  to  the  light  of  the  sun,  adding,  that  the  town- 
clock  was  as  visible  as  at  noon-day,  and  that  a  pin  might 
have  been  picked  up  from  the  streets.  The  exact  du- 
ration of  this   light  was  not  remarked,  some  persons 
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.'ttckoniDg  it  at  two  minutes  ;  others  at  one; ;  and  others 
at  still  less  :  but  scaixely  had  it  disappeared  in  the  place 
where  the  meteorites  fell,  when  there  were  heard  in  the 
air  three  violent  detonations,  similar  to  the  report  of 
large  pieces  of  cannon,  succeeding  one  another,  with 
hardly  any  interval,  and  heard  at  Castres,  twenty  leagues 
iVom  the  spot  where  the  stones  fell.  They  were  follow- 
ed by  a  very  loud  noise,  which  some  compared  to  that 
of  heavy  carriages  rolling  at  once  on  the  pavement  ; 
others  compared  it  to  the  sound  of  several  drums;  and 
others  to  a  strong  fire  of  musquetry,  from  the  Spani- 
ards having  invaded  the  country.  This  rolling  noise 
seemed  to  issue  from  the  N.  E.  and  to  proceed  to  the 
S.  E. ;  and,  after  it  had  passed  over  the  ground  situated 
between  the  farms  of  la  Bordette  and  La  Pradere,  a  sharp 
liissing  noise  was  heard,  which  ended  in  considerable 
shocks,  similar  to  grape-shot  striking  the  ground,  and 
produced  by  the  fall  of  the  meteorites. 

"  I  now,"  says  M.  D'Anbuisson,  "  give  the  informa- 
tion received,  as  to  the  Aerolites  which  were  collected, 
or  heard  to  fall. 

"  I.  The  inhabitants  of  the  little  farm  called  la  Bor- 
dette, distinctly  heard  two  aerolites  fall  ;  one  to  the  north- 
ward, in  a  field  adjoining,  which  they  have  not  yet  found: 
the  other  was  found  about  fifty  paces  to  the  south-east  : 
the  fragment  which  we  have  weighs  three  ounces,  and 
the  whole  stone  did  not  weigh  six. 

"2.  At  the  cottage  called  Paris,  (300  metres  above 
Pemejan)  the  inhabitants  were  at  the  door,  listening  to 
the  rolling  noise  over  their  heads,  when  they  heard  the 
noise  of  a  body  which  fell  in  front  of  them.  The  master 
of  the  house  then  went  back  through  the  house,  to  shut 
the  door  of  a  stable,  and,  when  there,  he  heard  a  second 
large  body  fall.  The  interval  between  the  two  must 
have  been  about  seventy-five  seconds.  This  fact  is  of 
importance. 

"  3.  At  Pemejan,  the  inhabitants,  equally  alarmed  at 
a  stone  which  fell  near  them,  took  refuge  in  the  house, 
when  they  heard  a  second  hissing  sound,  followed  by  the 
noise  of  a  body  falling  on  the  roof.  Next  day  they 
found  a  tile  broken,  and  a  stone,  weighing  about  three 
ounces,  resting  on  the  lath.  Having  carefully  examined 
this  spot.  I  found  no  contusion,  nor  any  mark  of  fire  on 
the  wood  of  the  roof  In  the  vicinity  of  the  farm,  two 
stones  were  found,  which  weighed  only  a  few  ounces. 

'•  4.  At  Richard,  after  the  rolling  noise,  an  explosion 
was  heard  in  the  air,  and  next  day  a  stone,  weighing 
eight  ounces,  was  found. 

"  5  At  Pradeic  there  fell,  about  one  pace  from  the 
house,  with  considerable  noise,  and  more  than  a  minute 
after  the  detonations,  an  aerolite,  weighing  two  pounds. 
It  was  not  entirely  sunk  in  the  earth,  and  was  not  per- 
ceived until  two  days  afterwards.  A  few  seconds  after- 
wards a  smaller  stone  fell,  forty  paces  in  front  of  the 
house  " 

The  quantity  of  meteorites  that  fell  on  this  occasion 
probably  much  exceeded  the  small  number  collected; 
for  the  ground  was  partly  in  grass,  and  partly  ploughed 
up  ;  and  the  event  took  place  when  most  of  the  inhabi- 
tants were  in  bed.  The  description  of  these  stones  so 
nearly  accords  with  that  of  several  others  already  spe- 
cified, that  it  would  be  superfluous  to  note  their  aspect 
and  ptopiTtits. 

April  15.  1812.  A  stone,  of  the  size  of  a  child's  head, 
fell  at  Erxlcbcn  ;  and  a  specimen  of  it  is  in  the  posses- 
sion of  Piofessor  Haussmann,  of  Biuiiswick.  Gilb.  An. 
r.  40.  and  i  \ . 


August  5,  1812.  Several  stones,  one  of  which  weigh- 
ed 65  lb.,  fell  at  Chantonnay,  eight  leagues  north-west 
from  FontCRay,  in  the  department  of  La  Venc'ee.  Their 
structure  is  nearly  analogous  to  that  of  the  Barbotan  spe- 
cimens ;  but  they  contain  such  a  large  pro|)ortion  of  iron 
in  the  metallic  stale,  that  they  are  susceptible  of  a  bril- 
liant polish,  and  of  bearing  the  graving  tool. 

March  14,  1813.  A  very  remarkable  phenomenon 
occured  at  the  town  of  Gerace,  in  Calabria,  and  is  de- 
scribed by  Professor  Sementini  of  Naples.  The  wind 
was  westerly,  and  heavy  clouds  were  approaching  the 
land,  over  the  sea.  About  two  o'clock,  P.  M.  the  wind 
fell,  and  the  sky  became  quite  dark.  The  clouds  then 
assumed  a  red  and  threatening  appearance  ;  thunder  fol- 
lowed ;  and  there  fell  red  rain  and  snow,  mingled  with 
red  dust.  The  alarmed  inhabitants,  conceiving  that  the 
end  of  the  world  was  at  hand,  flocked  to  the  churches. 
The  red  dust  was  very  fine,  became  black  when  exposed 
to  a  red  heat,  and  effervesced,  when  treated  with  acids. 
Its  constituents  were  silica,  carbonate  of  lime,  alumine, 
iron,  and  chrome.  What  renders  this  precipitation  the 
more  remarkable  is,  that  its  ingredients  are  nearly  the 
same  with  those  of  one  of  the  varieties  of  meteorites  ; 
and  hence  they  probably  have  a  similar  origin.  Accord- 
ing to  Chladni  and  others,  stones  were  observed  to  ac- 
company the  dust ;  and,  if  so,  the  intimate  connection  oi 
the  two  appearances  can  no  longer  be  reasonably  ques- 
tioned.    Sementini's  analysis  of  the  red  powder  gave. 

Silex,  ....  33 

Alumine,       .       .       .  15J 

Lime,.       .       .       .  ilj 

Iron,    ....  14^ 

Chrome,     ...  1 

Carbon,      ...  9 

84^ 

Should  the  defect  afterwards  be  found  to  consist  of  nickel 
and  magnesia,  we  laight  then  with  safety  maintain  their 
identity. 

On  the  present  occasion,  the  coloured  rain  and  snow 
seem  to  have  fallen  over  a  great  extent  of  country  ;  for 
red  rain  fell  in  the  two  Calabtias,  and  on  the  opposite 
side  of  Abru7zo,  the  wind  being  at  east  and  south-cast. 
Snow  and  hail,  of  a  yellow-red  colour,  fell  over  all  Tus- 
cany, with  a  north  wind.  Red  snow  fell  at  Tolmtzzo, 
and  in  the  Carnian  Alps,  the  wind  being  at  north-east  ; 
and,  finally,  snow  of  a  brownish-yellow  fell  at  Bologna, 
the  wind  being  south-west. 

September  10,  1813.  Samuel  M  ixwell,  Esq.  a  gen- 
tleman of  the  highest  respectability,  and  an  ocular  wit- 
ness of  the  scene  which  he  describes,  communicates,  in 
substance,  the  ensuing  particulais  to  William  Higgins, 
Esq.  of  the  Dublin  Society. 

Friday  morning  being  very  calm  and  serene,  and  the 
sky  being  clear,  about  nine  o'clock,  a  cloud  appeared  in 
the  east,  from  which  proceeded  eleven  distinct  reports, 
sou'.ewhat  resembling  the  discharge  of  heavy  artillery. 
These  were  immediately  followed  by  a  considerable 
noise,  not  unlike  the  beating  of  a  large  drum,  which  was 
succeeded  by  an  uproar,  resembling  the  continuous  dis- 
charge of  niusketry  in  line.  The  sky  above  the  place 
whence  the  noise  seemed  to  issue,  became  dark  and  agi- 
tated, emitting  a  hissing  noise,  and  projected  with  great 
violence,  difl'erent  masses  of  matter,  which  shaped  their 
course,  witli  great  velocity,  in  a  horizontal  direction  to- 
wards the  west-     One  of  them,  which  was  observed  to 
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descend,  fell  to  the  earlli,  and  sunk  into  it  more  llian  a 
foot  and  a  half,  on  the  lands  of  Scaghjiii  the  neighhoiir- 
hood  of  Pobuck's  Well,  in  the  county  of  Limerick. 
Being  immediately  dug  out,  it  felt  hot,  and  had  a  sul- 
phureous smell,  with  the  whole  of  its  surface  uniformly 
smooth  and  black,  the  entire  mass  weighing  17  lb.  Six 
or  seven  more,  but  smaller  and  fractured,  alighted  at  the 
same  time  with  great  force,  in  difi'ercnt  places,  between 
the  lands  of  Scagh  and  the  village  of  Adare.  Another 
very  large  mass  passed  with  great  rapidity,  and  a  con- 
siderable noise,  at  no  great  distance  from  Mr.  Maxwell, 
came  to  the  ground  on  the  lands  of  Brasky,  and  pene- 
trated through  a  very  hard  and  dry  earth,  to  the  depth 
of  two  feet.  This  last  was  not  taken  up  for  two  days, 
when  it  was  found  to  weigh  about  65  lb.  and  to  be  frac- 
tured in  many  places.  Another,  weighing  above  24  lb. 
and  very  heavy  for  its  bulk,  but  exhibiting  no  symptoms 
of  fracture,  fell  on  the  lands  of  Faha. 

"  There  was  no  flash  of  lightning  at  the  time  of,  or 
immediately  before  or  after  the  explosion;  the  day  con- 
tinued very  calm  and  serene  ;  was  rather  close  and  sultry, 
and  without  wind  or  rain.  It  is  about  three  miles  in  a 
direct  line  from  the  lands  of  Brasky,  where  the  very 
large  stone  descended  to  the  place  where  the  small  one 
fell  in  Adare,  and  all  the  others  fell  immediately  ;  but 
they  appeared  to  descend  horizontally,  and  as  if  dis- 
charged from  a  bomb,  and  scattered  in  the  air." 

February  3,  1814.  Stones  fell  in  Bachmut,  in  Russia. 
Gilb.  An.  T.  50.  Giese,  who  analysed  a  specimen,  re- 
ports, 

Silica,     ...     44 

Alumine,     .     .       3 

Magnesia,     .     .    18 

Iron,     ...       21 

Nickel,     .     .         2.50 

Manganese  .     .      1 

Sulphur,     ...    .50 

Chrome,     .     .     .    .50 
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September  5,  1814.  In  the  92d  volume  of  the  Annates 
de  C/iimie,  M.  de  Saint- Amans  relates  the  following  cir- 
cumstance of  what  he  terms,  not  improperly,  uranotites, 
near  Agen. 

A  few  minutes  before  mid-day,  the  wind  being  north- 
erly, and  the  sky  perfectly  serene,  a  violent  detonation 
was  heard  in  the  communes  of  Montpezat,  Temple,  Cas- 
telmoron,  and  Montelar,  situated  in  the  first,  second,  and 
fourth  arrondissemens  of  the  department  of  the  Lot  and 
Garonne.  This  unusual  detonation  was  immediately 
followed  by  three  or  four  others,  at  an  interval  of  half  a 
second,  successively ;  and  finally,  by  a  rolling  noise,  at 
first  resembling  a  discharge  of  musketry,  afterwards  tlie 
rumbling  of  carriages,  and,  lastly,  that  of  a  large  build- 
ing falling  down.  These  strange  noises,  which  pro- 
ceeded from  the  centre  of  the  department,  were  more  or 
less  audible  within  a  circle  of  several  leagues.  The  re- 
semblance and  volume  of  the  stones  which  were  pre- 
cipitated to  the  ground,  on  the  cessation  of  the  explo- 
sions, appear  to  have  been  considerable.  Snme  were 
sent  to  the  prefect,  who  transmitted  them  to  the  minis- 
ter of  the  interior,  others  were  distributed  among  the 
curious,  while  many  were  picked  up  by  the  peasants, 
and  venerated  as  reliques.  Two  are  mentioned  as  weigh- 
ing eighteen  pounds  each.     It   should  seem   that  they 


were  not  found  warm  at  the  moment  of  their  full;  iliut 
the  I'.eaviest  sunk  into  a  compact  soil  to  the  depth  of 
eight  or  nine  inches,  and  that  one  of  them  reljouridcd 
three  or  four  feet  from  the  ground.  It  is  added,  that 
they  fell  obliquely,  making  .m  angle  of  from  65  to  70  de- 
grees with  the  horizontal  line,  and  that  they  diverged  in 
their  fall,  afl'ecting  variou's  dircclioiis  in  the  different 
communes  in  which  they  fell.  '•  All  the  specimens  of 
these  stones  which  I  saw,"  observes  the  reporter,  "  pre- 
sent no  character  to  the  eye  which  can  make  them  be 
distinguished  from  those  which  I  have  hitherto  had  oc- 
casion to  examine,  or  which  I  have  in  my  cabinet  ;  they 
merely  seemed  to  be  more  fiiable  and  more  porous  than 
the  latter."  His  account  of  the  while  cloud,  too,  which 
accompanied  the  meteor,  corresponds  witli  those  of  such 
as  have  more  than  once  been  observed  to  attend  similar 
appearances. 

July  3,  1814.  A  great  shower  of  ashes  in  the  river 
St.  Lawrence.     Phil.  Mag. 

November  5,  1814.  "A  singular  phenomenon," 
says  a  native  philosopher  of  the  spot,  "  has  occurred  in 
the  Doab.  I  have  heard  the  facts  related  by  various 
persons,  who  all  concur  in  llie  same  account.  The  cir- 
cumstances are  as  follow  :  On  the  5th  of  November,  be- 
ing Saturday,  while  half  a  watch  of  the  day  still  re- 
mained, (;.  f.  half  i)ast  four  o'clock,  P.  M.)  there  was 
first  of  all  heard  a  dreadful  peal  of  thunder,  and  then 
stones  rained  down  in  sight  of  the  inhabitants  of  the 
country,  each  stone  being  13  or  15  scei*  in  weight. 
In  the  first  place,  wheresoever  they  fell  a  great  dust 
rose  from  the  ground  ;  and,  after  the  dust  subsided,  a 
heap  of  dust  was  formed,  and  in  that  dust  were  found 
the  stones,  a    piece  of  one   of   which    is   sent  herewith. 

"  In  the  district  of  Lapk  seven  stones  were  found; 
in  the  district  of  Bahweri,  dependant  on  Bezum  Sumroo, 
four;  in  the  district  of  dial,  belonging  to  the  pergun- 
nah  of  Shawlif,  five  ;  at  Kabout,  belonging  to  the  pei^ 
gunnah  of  Shawlif,  five.  In  all  nineteen  stones  were 
found."  P/iit.  Mag.  Biblioth.  Britan. 

About  the  end  ol  September,  1815,  the  south  Sea 
was  covered  to  a  great  extent  with  dust,  supposed  to 
have  proceeded  from  the  fall  of  a  meteor.   Phil.  Mag. 

October  3,  1815.  At  half-past  eight  o'clock,  in  the 
morning,  the  sky  being  clear  and  serene,  with  a  gentle 
easterly  wind,  there  was  heard  a  rumbling  noise  like  the 
discharge  of  musketry  and  artillery.  This  noise,  which 
apparently  proceeded  from  the  north-east,  and  from  a 
grey  cloud  of  an  indeterminate  form,  which  hung  over 
the  horizon,  had  lasted  a  few  minutes,  when  a  man  at 
work  in  a  vineyard,  at  some  distance  from  C  assigny, 
a  village  situated  about  four  leagues  to  the  south-east  of 
Langres,  and  who  had  his  eye  fixed  on  the  cloud,  hear- 
ing a  whistling  like  that  of  a  cannon  ball,  saw  an  opaque 
body  fall  at  a  few  paces  from  him,  and  which  emitted  a 
dense  smoke.  On  running  to  the  spot,  he  perceived  a 
deep  hole  in  the  ground,  with  fragments  of  a  peculiar 
sort  of  stone  scattered  around  it.  Having  picked  up 
one  of  the  pieces,  he  found  it  as  hot  as  if  it  had  been 
long  exposed  to  the  ardent  rays  of  the  sun.  In  conse- 
quence of  his  having  brought  it  into  the  village,  seve- 
ral of  the  inhabitants  went  out  and  collected  specimens. 
Next  day'  Dr.  Pistollet,  physician  at  Langres,  visited 
Chassigny,  and  having  obtained  one  of  the  fragments, 
was  struck  with  its  resemblance  to  a  meteorite  which 
had  been  sent  to  him  from  Germany.     He  was,  there- 


*  "  The  Bengal  seer  weighs  2  lb.  and  2  drams." 
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tore,  induced  to  repair  to  the  spot,  and  collected  about 
sixty  small  pieces,  some  of  whicii  were  soft  and  wet, 
and  easily  crumbled  in  the  hand  ;  but  all  seemed  to 
have  belonged  to  one  mass.  In  some  of  them  the  ex- 
ternal crust  was  of  a  deep  black,  and  in  others  of  a 
glossy  chusnut-brown.  On  the  blackest  crusts  eleva- 
tions or  swellings  were  observed,  like  the  produce  of 
ebullition  suddenly  arrested.  Internally,  these  speci- 
mens were  grey  white,  with  a  light  greenish  tint,  gra- 
nular, sufficienily  soft  to  be  snatched  with  a  knife, 
composed  of  small  brilliant  and  raised  crystalline  la- 
minae, and  of  a  multitude  of  minute  black  ferruginous 
points,  heavy,  not  magnetic,  and  interspersed  with  dis- 
tant small  round  pores. 

In  this  instance,  Vauquelin's  analysis  afforded, 

Silica 33.90 

Oxidated  iroa      ...     31 

Magnesia        ....     82 

Chrome 2 


98.90 
The  Chassigny   stones,  therefore,  are    remarkable  for 
their  cryblallnie   texture,    for    their  want  of  nickel  and 
sulphur,  and  for   their  more   than    ordinary  proportions 
of  nuii^ncsia  and  chrome. 

April  15,  1816.  Coloured  snow  again  fell  in  Italy, 
particularly  on  Tonal  and  other  mountains.  It  was  of 
a  brick  red,  and  left  an  earthy  powder  very  light  and 
impalpable,  unctuous  to  the  touch,  of  an  argillaceous 
odour,  and  sub-acid,  saline,  and  astringent  taste.  Twen- 
ty-six grains,  when  analysed,  gave  the  following  re- 
sults : 

Silcx 8 

Iron 5 

Alumine 3 

Lime 1 

Carbonic    acid 5 

Sulphur 25 

Erripyieumalicoil    ...     2 

Curbon 2 

Water        2 

Loss 2  25 


26 

1806.  A  stone  fell  at  Glastonbury,  in  Somersetshire. 
Phil.  Maff. 

M  .y  2  and  3,  1817.  There  is  reason  to  believe  that 
masses  of  stoiif  leii  into  the  Baltic,  because,  afier  the 
great  meteor  of  Gotlenburgh,  a  stream  of  fiie  was  ob- 
served from  Odtnste  to  descend  rapidly  into  the  sea,  in 
the  south-east.     Cfiladni. 

November  3,  1817  According  to  the  French  news- 
papers, a  meteor  of  considerable  size  fell,  in  the  morn- 
ing, in  the  Rue  de  Richelieu,  Paris,  de-cending  with 
so  much  force  as  to  displace  a  part  of  the  pave- 
ment, and  to  sink  to  some  depth  in  the  earth.  It 
■was  accompanied  by  a  sulphureous  smell,  and  seemed  to 
have  been  recently  in  a  st.ue  of  ignition  or  combustion. 
If  such  an  incident  really  took  place,  it  is  to  be  hoped 
that  some  more  distinct  memorial  of  the  particulars,  and 
the  exhibition  of  the  stone  itself,  will  not  be  withholden 
from  the  public. 

In  regard  to  the  alleged  fall  of  a  great  stone  at  Li- 
moges, on  February  15.  1818,  and  which  Chl.dni  pro- 
bably copied  Irom  Uu  pui  i.i  pimts,  the  report  vi"  ins 
to  have  been  pr  •nature.     See  the  new  edition  ol  A''ou- 

VoL.   Xm.    Part   I. 


■iieau   Dictionnaire   d'Histoire  JValurelle,  t.  26,  p.  270,  in 
the  margin. 

July  29,  O.  S.  18  1 8.  A  stone  of  seven  pounds  weight 
fell  at  the  village  of  Slobodka,  in  the  province  of  Smo- 
lensko,  and  penetrated  nearly  sixteen  inches  into  th« 
ground.  It  had  a  brown  crust  with  metallic  spots. 
Edin.  Journ.  of  Science,  No.  2 

Before  closing  our  chronological  register,  it  will  be 
proper  shortly  to  advert  to  the  mention  of  various  real 
or  alleged  meteoric  masses,  the  dates  of  whose  history 
can  no  longer  be  ascertained. 

That  which  was  preserved  in  the  gymnasium  of  Aby- 
dos,  as  quoted  by  Pliny. 

That  which  gc-.ve  rise  to  the  establishment  of  a  colo- 
ny at  Potidaea.     Id. 

The  black  stone,  and  another  deposited  in  the  Caaba 
of  Mecca. 

The  thunderbolt,  described  in  Antar  as  black  in  ap- 
pearance, like  a  hard  rock,  brilliant  and  sparkling,  and 
of  which  the  blacksmith  forged  the  sword  of  Antar. 

The  mass  of  cellulsr  iron,  described  by  Pallaa.  Chlad- 
ni,  Patrin,  8cc.  and  found  near  Krasnojark,  in  Siberia. 
The  tradition  of  the  Tartars  assigns  to  it  an  atmosphe- 
ric origin;  and  the  analogy  of  its  aspect,  texture,  and 
chemical  characters  with  those  of  other  chemical  bodies, 
whose  descent  from  the  air  is  no  longer  questioned, 
powerfully  tends  to  confirm  the  tradition.  Although 
the  latter  ascribes  the  formation  of  this  extraordinary 
mass  to  a  period  which  is  lost  in  the  remoteness  of  an- 
tiquity, its  existence  was  first  proclaimed,  with  the  re- 
qusite  circumstances  of  authenticity,  to  the  learned  of 
Europe  in  1750,  the  year  immediately  subsequent  to 
the  discovery  of  a  rich  vein  of  iron  ore,  near  Abakansk, 
by  the  Cossac  Medvedief.  As  M.  M.  Mettich,  inspec- 
tor of  mines,  examined  this  vein,  he  remarked  that  it 
Was  about  seventeen  inches  thick,  and  that  it  traversed 
a  grey  and  compact  hornstone,  which  apparently  com- 
p' sed  the  whole  mountain.  About  150  toises  to  the 
West  of  this  mine  he  discovered  a  mass  of  iron,  which 
he  conjectured  might  weigh  unwards  of  thirty  poods. 
Is  was  full  of  small,  yellow,  and  rough  stones,  of  the 
size  of  a  kernel  of  the  cedar  cone;  and  it  lay  on  the 
very  ridge  of  the  hill,  which  is  covered  with  firs,  with- 
out adhering  to  the  rock.  Being  much  puzzled  to  de- 
termine whether  it  had  been  formed  naturally  on  the 
spot,  or  conveyed  thither,  he  sought,  with  eager  but 
li  uitless  diligence,  for  the  slightest  trace  of  any  ancient 
iron  forge.  Dr.  Pallas  was  likewise  deci  'ediy  of  opi- 
nion, that  it  could  never  have  been  produced  in  the 
rude  furnaces  or  kilns  of  the  Siberian  miners,  which 
Were  never  known  to  yield  more  than  fifty  or  sixty 
pounds  of  metal  at  a  time;  whereas  the  present  mass, 
before  any  fragments  were  detached  from  it,  weighed 
somewhat  more  than  1680  pounds.  The  iron  is  of  a 
coarse  spongy  texture,  little  conlaniinated  by  impuri- 
ties, perfectly  flexible,  and  capable  of  being  convened 
into  small  tools  by  a  moderate  heat.  When  exposed, 
however,  to  a  high  temperature,  and  especially  when 
fused,  it  becomes  dry  and  brittle,  resolves  into  grains, 
and  refuses  to  cohere  or  extend  under  the  hammer.  In 
its  natural  state,  it  is  incrusted  with  a  sort  of  varnish, 
which  has  protected  it  from  rust;  but  when  this  coat- 
ing is  removed,  or  when  broken  in  the  state  of  bar 
iron,  the  usual  process  of  oxidation  very  readily  takes 
pl.'ce.  The  cavilit  s  in  the  mass  are  filled  with  a  tran- 
sparent,   amber-colouied    substance,    in   the    form    of 
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roundish  grains  or  drops,  presenting  one  or  more  flat 
and  glossy  surl'aces.  The  mass  has  no  regular  form, 
but  resembles  a  large,  oblong,  and  somewhat  ilatlened 
block,  externally  coated  like  the  nodules  of  some  of  the 
blackish  brown  ores  of  iron.  "Tnis  coating,"  says 
Pallas,  "is  also  very  rich  in  iron  ;  ;.nd  even  the  trans- 
parent fluor  yields  some  p  )unds  of  iron  in  the  hundred. 
Whoever  will  consider  the  mass  itself,  or  large  speci- 
mens of  it,  will  not  have  the  least  doubt  of  its  having 
been  wrought  by  nature,  since  it  has  no  one  character 
of  scoriaceous  mallets  melted  by  ariifitial  fire,  or  of 
those  commonly  found  among  volcanos.  No  volcanic 
ground,  indeed,  has  been  remarked  nearer  the  moun- 
tains of  Yenissei  than  the  exlincl  craters  of  Daouria,  si- 
tuated at  1500  miles  to  the  east. 

The  Siberian  mass  of  native  iron  was  first  transporl- 
ed  to  Krasnojark,  where  it  was  found  to  weigh  filieen 
quintals.  In  1772,  it  was  conveyed  to  St.  Petersbuigh, 
and  deposited  in  the  colleclions  of  the  Imperial  Aca- 
demy of  Sciences.  M.  P  arin,  who  examined  it  in 
177S,  describes  it  as  a  large  bomb,  somewhat  flattened, 
and  partly  covered  with  a  rough  ochraceous  crust.  So 
liard  and  compact  was  it  in  ils  natural  slate,  that  three 
or  four  forgers  employed  between  ten  and  twelve  hours 
in   detaching  from  it  a  fragment  of  two   pounds  weight. 

Of  a  similar  description  seems  to  have  been  the  frag- 
ment which  was  found  between  Eibenstock  and  Jo- 
hanngeorgensladl. — Another,  probably  from  Norway, 
preserved  in  the  Imperial  Cibinit  of  Vienna. — A  small 
mass,  of  some  pounds  weight,  kept  at  Gotha. — A  mass, 
found  under  the  pavement  of  Aken,  near  Mag  leburg. 
Loeber. — A  mass  of  iron  from  the  coast  of  Honduras. 
Annals  of  Phil. — Scattered  masses  of  black  rock,  con- 
taining native  iron,  on  the  right  bank  of  the  Senegal. 
Com/iagnon,  Forstcr,  Golbcrry. — \  mass  of  iron  at  the 
Cape  of  Good  Hope,  in  which  Stromeyer  detected  the 
presence  of  cobalt.  Von  Marum  and  Dankebnan. 

In  the  P/iilosofi/iical  Transactions  for  1816,  there  is 
an  interesting  history  and  accou.it  of  a  mass  of  native 
iron,  found  in  the  province  of  Bjhia  in  Brazil,  commu- 
nicated by  A.  F.  Mornay,  Esq.  to  Dr.  Wollaslon.  It 
is  about  seven  feet  long,  four  feet  wide,  and  two  feet  in 
thickness,  its  solid  contents  being  rudely  eslimaled  on 
the  spot  at  twenty  cubic  feet,  and  its  weight  at  14,000  lb. 
The  colour  of  the  top  and  sides  is  chesnut,  and  the 
surface  glossy,  though  not  smooth,  being  slightly  in- 
dented all  over,  as  if  hammered,  while  the  hollow  pait 
underneath  is  covered  with  a  flaky  crust,  whose  exter- 
nal surface  is  rusty.  Here  we  should  not  overlook, 
that  the  cavities,  or  indentations  on  the  surface,  are 
sometimes  also  observed  on  well  ascertained  meteorites. 
Thus  one  of  the  Siena  stones  is  described  by  I^Ir.  King, 
'•  as  having  many  rounded  cavities  on  its  surtace  ;  as  if 
the  stone  had  been  struck  with  small  balls  wliilst  it  was 
forming,  and  before  it  was  hardened,  which  left  their 
impressions.  And  some  appearances  of  the  same  kind," 
he  adds,  "  were  found  on  one  of  the  four  surfaces  of 
another  stone  in  the  possession  of  Soldani."  The  sur- 
face of  the  Yorkshire  stone,  too,  presents  similar  cavi- 
ties or  depressions.  Wherever  the  Brazilian  block  is 
struck  with  a  steel,  it  gives  out  abundance  of  sparks, 
and,  when  rubbed  with  a  quartz  pebble  in  the  dark, 
it  becomes  beautifully  luminous.  It  is  not  only  niagne- 
tic,  but  manifests  well-defined  poles.  Small  fragments 
were  detached  from  it  with  much  difficulty,  and  re- 
vealed an  internal  crystallization,  not  previously  iioiiced 
in  meteoric  iron.    From  the  observations  and  experi- 


ments of  Dr.  Wollaslon  on  the  specimens  transmitted 
to  him,  it  appears  that  the  texture  of  Ihis  iron  is  not 
only  cryslalline,  but  that  it  is  disposed  to  break  in  the 
forms  of  the  regular  octohcdron  and  tetrahedron,  or  in 
the  rhomboid,  a  combination  of  both  these  forms. 

"  Though  the  fragments,"  observes  the  Dr.  "  are 
not  in  the  least  attractive  as  magnets,  and  have  in  them- 
selves no  polarity,  they  arc  precisely  like  any  other 
pieces  of  the  best  soft  iron,  and  assume  polarity  instant- 
ly, according  to  the  position  in  which  they  are  held 
with  respect  to  the  magnetic  axis  of  the  earth.  When 
a  long  fragment  is  held  in  a  vertical  position,  its  lower 
extremity  being  then  within  20°  of  the  dip  of  the  north 
magnetic  pole,  becomes  north,  and  repels  the  north. 
pole  of  a  magnetic  needle  suspended  horizontally. 
But  this  power  is  instantly  reversed,  by  being  suddenly 
inverted  :  so  that  the  apparent  contradiction  between 
the  observed  polarity  of  the  mass,  and  the  seeming 
want  of  it  in  the  fragments,  is  thus  completely  re- 
moved. 

"  Although  Mr.  Mornay  reasonably  expected,  that 
this  iron  would  not  differ  from  the  many  others  now  on 
record  that  have  been  found  in  various  parts  of  the 
world,  and  from  his  experiments  was  led  to  infer  the 
presence  of  nickel,  it  appeared  desirable  to  ascertain 
this  point  with  more  precision  than  he  had  been  ena- 
bled to  do,  and  to  determine  also  in  what  proportion 
this  peculiar  ingredient  of  meteoric  bodies  might  be 
found  to  prevail."  Then,  after  detailing  the  steps  of 
his  process,  he  thus  concludes: 

"  From  the  presence  of  nickel  in  this  mass,  we  can- 
not but  regard  it  as  having  the  same  meteoric  origin 
with  the  various  other  specimens  that  have  been  found; 
and  although  in  the  spot  whence  it  had  been  first  re- 
moved Mr.  Mornay  discovered  a  bed  of  matter,  from 
which  it  appears,  by  analysis,  that  similar  iron  might 
be  formed  by  art,  it  seems  by  far  more  probable  that 
an  opposite  change  has  really  taken  place,  and  that  the 
whole  of  this  supposed  oie  is  the  result  of  progressive 
oxidation  during  a  series  of  years,  of  which  we  have  no 
other  evidence,  and  aflbrds  the  sole  ground  on  which  a 
conjecture  could  be  formed  of  the  very  remote  period 
at  which  this  problematic  body  has  fallen  upon  the 
earth." 

Since  the  expulsion  of  the  Spaniards  from  the  pro- 
vince of  the  great  Chaco  Gulamba,  the  country  situa- 
ted to  the  south  of  the  river  Vermejo,  and  to  the  west 
of  the  Parana,  has  been  mostly  abandoned.  A  few  In- 
dians only  inhabit  the  district  of  St.  Jago  del  Estcro,  to 
gather  the  honey  and  bees-wax  which  abound  in  the 
woods.  These  Indians  discovered,  in  the  middle  of  a 
very  extended  plain,  a  considerable  mass  of  metal, 
which  they  reported  to  be  iron.  Wlien  the  viceroy  of 
Peru  was  apprized  of  this  discovery,  he  was  struck 
with  the  singularity  of  the  phenomenon,  because  there 
are  no  hills  in  tiiat  part  of  the  country,  and  scarcely  a 
stone  of  any  description  is  to  be  found  within  a  circum- 
ference of  a  hundred  leagues.  Some  individuals,  re- 
gardless of  every  danger,  and  stimulated  by  the  pros- 
pect of  gain,  repaired  to  the  spot  to  obtain  some  por- 
tions of  the  metal,  and  actually  conveyed  specimens  of 
it  to  Lima  and  Madrid ;  but  the  only  fruit  of  their 
toils,  was  the  assurance  that  the  substance  with  which 
they  had  loaded  themselves  was  very  fine  and  malleable 
iron.  According  .to  these  adventurers,  the  vein  ex- 
tended several  leagues,  and  promise.'  an  abundant  pro- 
duce.    The  viceroy  of  Rio  de  la  Plata,  therefore,  dis- 
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patched  Don  Celis  to  examine  the  mass  with  greater 
accuracy,  and  to  fix  some  settlers  in  the  neighbourhood, 
if  he  should  judge  the  working  beneficial.  Celis  de- 
parted, accordingly,  from  Rio  Salado,  on  the  3d  of  Fe- 
bruary, 1783,  accompanied  by  the  requisite  attendants; 
and,  after  performing  a  journey  of  seventy  leagues, 
through  a  line  level  country,  he  reached  the  spot,  which, 
agreeably  to  his  observations,  is  in  27°  2S'  of  south  lati- 
tude. He  found  the  ferruginous  mass  mostly  buried 
in  pure  clay.  lis  exitrnal  surface  was  very  compact; 
bui,  on  breaking  some  pieces  from  it,  he  perceived  that 
its  substance  was  full  of  cavities,  as  if  the  whole  had  at 
one  time  undergone  fusion.  In  the  course  of  separat- 
ing 25  or  30  bits,  the  seventy  chisels  with  whicb  he 
had  been  furnished,  were  rendered  useless.  On  re- 
moving the  surrounding  earth,  he  observed  that  all  the 
surface  which  had  b(.ei)  ctiVtred  by  the  soil  was  inves- 
ted with  a  layer  of  rust,  of  about  six  inches  thick,  and 
wliich  he  ascribf-.d  to  the  humidity  of  the  ground. 
Having  rent  it  in  two  difl'crent  places  by  the  force  of 
gunpowder,  he  examined  the  deepest  chasm,  and  found 
it  precisely  of  the  same  natuie  with  that  of  the  surface, 
and  also  with  the  eaith  which  was  dug  at  a  hundred 
paces  to  the  east  and  west  of  tlie  mass.  As  he  could 
not  conceive  tlie  latter,  under  the  ciicunistanccs  in  «hich 
he  found  il,  to  be  produced  by  any  natural  process,  or 
conveyed  by  human  means,  he  presun.ed  ihat  it  must 
have  been  projected  by  some  volcanic  explosion.  Ac- 
cording to  its  cubic:il  measure,  and  allowing  a  specific 
gravity  somewhat  greater  ilian  that  of  iron,  this  enor- 
mous mass  should  weigh  about  300  quintals. 

"The  largest  specimen  of  these  substances  which 
has  ever  been  described,''  observes  Mr.  Southey,  "  has 
escaped  the  notice  of  all  the  philosophers  who  have 
written  upon  the  subject. 

"  Walkcnnaer,  in  a  note  to  Azara's  Travels,  upon 
the  mass  of  iron  ^ind  nickel  found  in  the  Chaco,  says 
tliat  two  other  such  masses  have  been  discovered;  one 
which  Pallas  has  described,  and  one  which  was  dug  up 
at  Aken,  near  Magdeburg.  Caspar  de  Villagra,  in  his 
Uisfcria  de  la  A'ueva  Mexico,  mentions  a  fourth,  evi- 
dently of  the  same  nature  as  these,  and  considerably 
larger  than  the  largest  of  them.  The  tradition  of  the 
natives  concerning  it,  supports  the  most  probable  theory 
of  its  origin.  A  demon,  in  the  form  of  an  old  woman, 
appeared  to  two  brothers,  who  were  leading  a  horde  or 
swarm  of  the  ancient  Mexicans,  in  search  of  a  new 
country;  she  told  them  to  separate,  and  threw  down 
this  block  of  iron,  which  she  carried  on  her  head,  to  be 
the  boundary  between  them. 

''  Villagra  describes  it  as  something  like  the  back  of 
a  tortoise  in  shape,  and  in  weight  about  eight  hundred 
quintals;  he  calls  it  massy  iron  ;  it  was  smooth,  without 
■jie  slightest  rust,  and  there  was  neither  mine  near  it, 
nor  vein  of  metal,  nor  any  kind  of  stone  any  way  re- 
sembling it. 

"  The  latitude  where  this  is  found  is  27  N.  The 
history  of  the  expedition  which  Villagra  accompanied, 
furnishes  some  clue  for  seeking  the  spot,  and  it  might 
probably  be  discovered  with  little  expense  of  time  or 
labour,  by  a  party  travelling  from  ^lexico  to  Mon- 
terry." 

Humboldi's  account  of  the  Mexican  sky-stone,  re- 
duces the  above  dimensions  something  more  than  a 
halt';  but  still  it  remains  greatly  larger  than  any  other 
that  has  been  yet  discovered.  '  In  the  environs  of 
Ourango,"  -says  this  philosophic   traveller,  "  is  to    be 


found  insulated  in  the  plain,  the  enormous  mass  of  mal- 
leable iron  and  nickel,  which  is  of  the  identical  compo- 
sition of  ihe  aerolithos  which  fell  in  1751,  at  Hraschina, 
near  Agram,  in  Hungary.  Specimens  were  communi- 
cated to  me  by  the  learned  director  of  the  Tribunal  df 
Mineria  dc  Mrxtco,  Don  Fausto  d'Elhuyar,  which  I  de- 
posited in  difi'ercnt  cabinets  in  Europe,  and  of  which 
M.  M.  Vauquelin  and  Klaproth  published  an  analysis. 
This  mass  ot  Durango  is  affirmed  to  weigh  upwards  of 
1900  myriagrammes,  which  is  400  more  than  the  aero- 
lithos discovered  at  Otumpa  by  M.  Rubin  dc  Cells.  M. 
Frederick  Sonnenschmidt,  a  disiinguished  mineralogist, 
who  travelled  over  more  of  Mexico  than  myself,  dis- 
covered also,  ia  1792,  in  the  interior  of  the  town  of 
Zacatecas,  a  muss  of  malleable  iron  of  the  weight  of  97 
myriagrammes,  which,  in  its  exterior  and  physical  cha- 
racter, was  found  by  him  entirely  analogous  to  the  mal- 
leable iron  described  by  the  celebrated  Pallas." 

In  the  42d  and  44lh  vols,  of  Gilbert's  Annals,  men- 
tion is  made  of  meteoric  iron  at  Elbogen,  in  Bohemia, 
which  originally  weighed  190  lbs.  A  fragment  detach- 
ed from  it,  and  fashioned  into  the  shape  of  a  coin,  has 
the  peculiar  property,  when  put  into  weak  nitric  acid, 
of  being  atticked  unequally,  and  of  then  exhibiting 
blackish  particles,  and  others,  of  a  whitish  hue,  in  re- 
lief, whose  mutual  arrangements  seem  to  depend  on 
some  law  of  crystallization.  The  Chevalier  Schreibers, 
who  first  made  this  observation,  found  that  it  also  ap- 
plied to  specimens  of  the  Krasnojark  mass;  and  he  is 
inclined  to  believe,  that  it  probably  extends  to  all  native 
iron  that  has  fallen  from  the  atmosphere. 

Native  iron  is  also  supposed  to  have  fallen  near  Le- 
narto  in  Hungary.     Gilb.  Ann.  p.  49. 

Two  masses  in  Greenland,  from  which  the  Esqui- 
maux manufacture  a  sort  of  small  knives.  Ross's  Ac- 
count of  an  Exfieditioti  to  the  Arctic  Regions.  Edin, 
Joun:.  oy  Science,  No.  1. 

A  few  other  detached  masses  of  native  iron  have 
been  quoted  by  different  writers  ;  but  as  they  contain 
no  nickel,  and  base  a  different  texture  from  the  pre- 
ceding, their  meteoric  origin  seems  to  be  extremely 
doubtful. 

From  the  foregoing  historical  review  of  our  subject, 
we  may  safely  deduce  a  few  general  observations,  or 
corollaries. 

That  meteorites  do  really  fall  from  the  upper  regions 
of  the  air  to  the  earth,  can  no  longer  be  doubted,  un- 
less we  are  determined  to  reject  the  evidence  of  hu- 
man testimony.  Tliese  bodies  have  a  peculiar  aspect, 
and  peculiar  characters,  which  belong  to  no  native 
rocks  or  stones  with  which  we  are  acquainted.  Their 
fall  is  usually  accompanied  by  a  luminous  meteor, 
which  is  seldom  visible  for  more  than  a  few  minutes, 
and  generally  disappears  with  explosions.  These  bo- 
dies appear  to  have  fallen  from  various  points  of  the 
heavens,  at  all  periods,  in  all  seasons  of  the  year,  at  all 
hours,  both  of  the  day  and  the  night,  also  in  all  coun- 
tries of  the  world,  on  mountains,  and  in  plains,  and 
without  any  particular  T'lation  to  volcanos.  The  lu- 
minous meteor  which  precedes  their  fall,  afftcts  no 
constant  or  invariable  direction.  They  are.  for  the 
most  part,  hot  when  they  fall,  and  emit  sulphureous 
vapours,  .^s  their  descent  usually  takes  place  in  calm, 
and  often  cloudless  weather,  their  origin  seen,s  to  be 
owing  to  some  very  different  cause  from  that  which 
produces  rain  or  storms. 

In    our  second    volume,    to    which    we   beg  leave 
U  2 
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to  refer,  \vc  have  unfolded  our  own  sentiments  rela- 
tive to  the  very  problematical  source  of  these  occa- 
sional visitants  of  our  planet ;  and  as  these  views  still 
appear  to  us  less  exceptionable  than  any  others  which 
have  been  submitted  to  our  notice,  we  shall  glance  at 
some  of  the  latter  with  all  suitable  brevity. 

The  opinion  of  the  Parisian  Academicians,  who,  in 
the  middle  of  the  last  century,  maintained  that  the 
stones  in  question  merely  resulted  from  a  stroke  of 
lightning  on  the  spot  in  which  they  were  found,  will 
not,  in  tlie  present  day,  bear  a  moment's  examination; 
for  we  have  seen,  tliat  thunder  and  lightning  do  not 
necessarily  accompany  the  fall  of  meteorites;  and  that 
these  last  diffir  from  all  the  solid  substances  on  the 
face  of  the  Klobe.  We  will  not  deny,  that  liijhtning 
may  tear  up  the  soil,  and  convert  it  into  a  solid  mass; 
but  we  have  no  proof  of  its  competency  to  project 
masses,  so  formed,  into  an  indefinite  height  in  the  at- 
mosphere, nor  to  generate  thousands  of  hard  stones  in 
fine  cloudless  weather. 

The  supposition  that  such  concretions  have  been 
driven  off  from  some  of  our  volcanos,  is  scarcely  less 
tenable  ;  for  the  compound  lavas  ol  burning  mountains 
are  never  found  remote  from  the  scene  of  their  forma- 
tion; and  none  of  them  present  the  aspect  and  charac- 
ters of  the  bodies  which  we  have  described.  Besides, 
most  of  the  stony  showers  on  record  are  represented  as 
occurring  when  no  remjrkable  volcanic  eruption  was 
known  to  have  taken  place.  The  ashes  of  a  violent 
eruption  have  frequently,  from  their  levity,  been  waft- 
ed to  a  considerable  distance;  but  we  are  altogether 
unacquainted  with  any  projectile  force  which  can  dart 
solid  and  heavy  masses  hundreds  of  leagues,  through 
such  a  dense  medium  as  the  atmosphere.  Mr.  King, 
indeed,  is  inclined  to  believe,  that  an  immense  cloud 
of  ashes,  pyritical  dust,  and  particles  of  iron,  forcibly 
propelled  from  Vesuvius  to  a  very  great  height,  be- 
came condensed  in  its  fall,  took  fire  from  its  motion  in 
the  air,  and  its  electrical  elements,  and  thus  gave  birth 
to  the  Siena  stones.  But  he  does  not  thus  account  for 
the  presence  of  nickel  in  their  composition,  nor  for  the 
other  obvious  discrepancies  between  volcanic  ashes  and 
meteoric  stones.  In  order  to  explain  the  direction  of 
the  cloud  which  proceeded  from  the  north,  he  has  re- 
course to  the  supposition,  that  it  was  at  first  driven,  in 
its  course,  to  the  northward  of  Siena,  and  afterwards 
urged  back  by  a  contrary  current  of  wind.  But  the 
cloud  itself,  and  its  destinies,  are  alike  gratuitous:  and 
it  is  much  more  conformable  to  what  we  know  of  pa- 
rallel cases,  to  conceive  that  the  Siena  phenomenon 
would  have  occurred  at  the  time,  and  in  the  manner  in 
which  it  did  occur,  although  Vesuvius  had  remained 
in  a  state  of  perfect  quiescence. 

In  the  boldness  of  his  speculations,  M.  Bory  de  Saint 
Vincent  takes  a  still  wider  flight,  and  sends  forth  his 
meteorites  from  immense  depths,  in  some  early  stage 
of  the  earth's  existence,  when  ignivomous  mountains, 
as  he  pompously  denominates  them,  were  endowed 
with  propelling  forces  adequate  to  the  dispersion  of 
matter  into  the  regions  of  space,  in  which  they  were 
constrained,  for  ages,  to  obey  the  compound  laws  of 
impulse  and  gravitation,  until,  in  the  progress  of  time, 
their  spiral  revolutions  terminated  on  the  surface  of 
their  native  planet.  Before,  however,  we  can  tamely 
acquiesce  in  the  terms  of  such  an  extravagant  hy- 
pothesis, we  may  be  permitted  to  call  for  the  evidence 
of  the  existence  of  those  ancient  and  wonder-working 


volcanos,  which  could  communicate  pianetaiy  motion 
to  chips  of  rock,  without  up-heaving  the  rocks  them- 
selves. 

The  sagacious  Troili,  too,  in  his  endeavours  to  ac- 
count for  a  fact  which  he  has  so  triumphantly  proved, 
labours  to  convince  his  readers  that  the  Albereto  stone 
must  have  been  torn  from  the  bowels  of  the  earth,  and 
projected  to  a  great  height  by  the  powerful  agency  of 
subterraneous  conflagration ;  and  these  conflagrations 
he  conjures  up  at  pleasure  to  suit  his  purpose.  On 
such  a  supposition,  however,  the  burs.iiig  of  stones 
from  the  surface  ol  the  earth,  and  their  ascent  into  the 
air,  should  be  as  frequendy  seen  as  iheir  fall  to  the 
ground,  and  some  of  the  profound  openings  and  fissures 
occasioned  by  their  violent  passage  through  the  strata, 
ought,  before  now,  to  have  been  observed;  for  we  i^re 
not  entitled  to  presume  that  they  were  all  effected  in 
the  recesses  of  forests,  or  closed  again  after  the  stones 
had  made  their  escape.  Again,  an  expansive  force 
commensurate  to  the  conditions  of  the  hypothesis, 
would  occasion  wide  and  ruinous  disorder,  »hich  could 
scarcely  fail  to  be  observed  in  every  inhabited  countiy. 

Of  the  many  who  contend  for  tlie  atmospheric  for- 
maiion  of  meteorites,  scarcely  any  two  agree  in  regard 
to  the  manner  in  wiiich  such  formation  is  effected.  ■ 
Muschenbroeck,  in  one  part  of  his  writings,  ascribes 
the  descent  of  stones  from  the  air  to  earthquakes  and 
volcanic  eruptions  ;  an  opinion  which  later  observations 
have  disproved.  In  other  passages,  however,  he  leans 
to  a  modification  of  the  atmospheric  hypotheses,  and 
attributes  the  origin  of  shooting  stare  to  the  accumula- 
tion of  volatile  matters  suspended  in  the  air.  Whatever 
relation  may  subsist  between  shooting  stars  and  fiery 
meteors,  the  former  seem  to  move  at  a  much  greater 
distance  from  the  earth  than  the  latter,  and  occ.ision  only 
a  transient  luminous  appearance,  in  theii  passage  through 
the  upptr  regions  of  the  atmosphere.  The  Dutch  phi- 
losopher, however,  adopts  the  common  notion  of  their 
failing  'o  the  ground,  and  seems  to  confound  their  residue 
with  tremella  nosloc. 

The  late  ingenious,  but  Hmciful  Patrin,  who  was  so- 
licitous to  extend  and  illustrate  his  favourite  doctrine  of 
a  regular  circulation  of  s!;aBeous  fluids  b<  tween  the  schis- 
tose strata  of  the  globe  and  its  surrounding  atmosphere, 
very  confidently  deduied  from  this  fancied  ciiruiation 
the  occasional  ii^nition  and  concretion  of  portions  ol  these 
fluids  in  the  highei  regions  of  the  air.  But  it  is  a  suffi- 
cient confutation  of  his  theory,  that  it  rests  on  assumed 
and  very  improbable  foundations. 

In  aid  of  the  same  cause,  M.  Salvcrte  had  recourse 
to  a  very  liberal  exhibition  of  hydrogen  gas,  kindled 
by  electricity  during  thunder  storms.  But  we  have 
shown  that  thunder  and  meteors  are  distinct  phenome- 
na ;  and  this  gentleman's  magazines  of  hydrogen  remain 
to  be  proved. 

His  countryman,  M.  Izarn,  has  dragged  his  readers 
into  a  tedious  and  somewhat  obscuie  exposition  of  his 
own  sentiments,  founded  on  the  principles  of  chemical 
combination;  but  we  aie  not  certain  that  we  perfectly 
compiehend  his  meaning;  and,  at  any  rate,  ids  infer* 
cnces  depend  on  admissions  of  gaseous  substances,  ar- 
ranged in  spherical  masses  in  the  superior  regions  of 
liie  air,  and  occasionally  detached  from  their  insulating 
medium,  and  brought  into  one  capable  of  combining 
with  them  ;  a  disposition  of  things  which  may,  or 
which  may  not  exist,  but  of  which  we  are  eu'.ircly  ig" 
norant, 
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M.  Segiun  thinks  it  not  improbable  that  the  constilu- 
tuent  principles  of  meteorites  beint?  transported  by  che- 
mical or  mechanical  means  into  the  upper  portions  of 
the  atmosphere,  where  a  vacuum,  the  cause  of  the  noise 
of  thunder,  is  produced,  there  remain  suspended  by  so- 
lution or  otherwise;  but,  although  disseminated,  being 
pressed  by  tl;e  external  strata  which  fill  the  vacuum, 
they  unite,  conglomerate,  and  form  a  mass,  the  more 
considerable  in  proportion  to  the  quantity  of  materials 
which  it  encounters  in  this  place.  Now,  granting  to 
this  philosopher  his  conjectural  premises,  we  have  again 
to  repeat,  that  the  fall  of  meteorites  is  irid^pendent  of 
thunder,  and  that  the  noise  of  the  explosion,  which  so 
much  resembles  thunder  as  to  have  bf-en  often  confounded 
with  it,  is  posterior  to  the  consolidation  of  liie  mass. 

In  the  75  h  volume  of  the  Annates  de  Chimie,  M. 
Marcel  de  Serrcs  enters  into  the  discussion  of  the  origin 
of  meteorites:  but  much  of  his  paper  is  occupied  with 
a  very  rapid  and  imperfect  ricupitulution  ol  the  in- 
stances of  their  occurrence,  :ind  iiicideiUal  notices  of 
showers  of  sand,  £cc.  His  decided  bias,  however,  is  to 
the  generation  of  these  bodies  in  the  atmosphere,  from 
the  contact  of  all  the  matters  carried  up  by  the  evapo- 
ration, and  the  formation  of  metallic  particles  during 
the  ignition.  Y  t.  his  solution  of  the  problem  is.  on  the 
whole,  far  from  luminous  ;  nor  is  he  allogetlier  insensi- 
ble to  the  difficulties  with  which  it  is  encompassed. 
The  total  absence  of  oxygen  in  the  Lissa  stone,  in  p:ir- 
tiiular,  strikes  him  very  forcibly.  It  is,  besides,  cx- 
Irimtly  difficult  to  conceive  the  machinery  by  which  an 
immense  field  of  gaseous,  or  highly  attenuated  matter 
in  the  air,  can  be  instantaneously  reduced  into  the  com- 
pass and  consistency  of  a  solid  compact  mass,  of  very 
moderate  dimensions,  and  suspended  in  the  air,  as  if  by 
enchantment,  until  it  explodes,  and  is  precipitated  to  the 
earth. 

Dr.  Reynolds'  Outline  of  the  Theory  of  Meteors  does 
not  very  materially  differ  fiom  some  of  those  lo  which 
we  have  just  alluded;  for  it  proceeds  on  the  supposi- 
tion that  mitiute  portions  of  the  earthy  and  metallic 
compounds  of  the  surface  of  the  globe,  being  exposed 
to  the  sun's  influence,  will  be  volatilized  by  the  absorp- 
tion of  heat,  and  thereby  assuming  the  state  of  elastic 
fluids,  will  ascend,  until  they  arrive  at  media  of  their 
own  density,  where,  congregating  into  immense  and 
highly  concentrated  volumes,  they  will  explode,  and  ex- 
hibit all  the  appearances  of  meteoric  stones  and  showers. 
But  the  elevation  of  particles  of  stone  and  iron,  how- 
ever much  attenuated,  lo  the  enormous  height  of  a  liun- 
<lred  miles  above  the  earth's  surface,  is  scarcely  con- 
ceivable on  any  principle  with  which  we  are  acquainted  ; 
and  their  combustion  and  explosion,  in  such  a  lofty  and 
frii^id  medium,  are  alike  unsusceptible  of  satisfactory 
explanation. 

We  know  not  that  Dr.  Murray  is  more  successful, 
when  he  insinuates,  in  one  passage,  that  these  bodies 
spring  from  the  thunder  stoim,  and  when  he  resorts,  in 
another,  to  the  solvent  agency  of  hydrogen,  and  the 
changes  produced  on  dififcrent  substances  by  the  influ- 
ence of  the  electric  fluid.  TJiat  truly  philosophic  tra- 
veller and  obseiver,  Humboldt,  who  studied  the  pre- 
sent subject  with  much  attention,  is  decidedly  of  opi- 
nion, that  meteorites  are  foreign  to  the  confines  of  oijr 
atmosphere. 

The  romantic  notion,  that  they  are  the  products  of 
lunar  volcanos,  has  derived  sonie  countenance  from  the 
speculations  of  the  celebrated  La  Place,  Poisson,  Dr. 


Hutton,  and  others,  who  ha^u  denionstraleti  the  abstract 
proposition,  that  a  heavy  body,  projected  with  a  velocity 
of  about  6000  feet  in  a  second,  may  be  driven  beyond  the 
sphere  of  the  moon's  attraction  into  that  of  the  earth. 
But  the  existence  of  any  such  volcanic  force  in  the  moon 
is  purely  hypothetical ;  nay,  the  existence  of  volcanos 
at  all  in  our  satellite,  begins  to  be  very  seriously  ques- 
tioned. Overlooking  these  considerations,  however,  as 
well  as  the  combustion  of  sub  lunar  substances  without 
the  contact  of  atmospherical  air,  the  occasional  arrival  of 
fragments  of  such  lava  on  the  surface  of  the  earth  would, 
on  a  fair  computation  of  chances,  iinply  such  a  copious 
discharge  of  volcanic  matters,  that  the  moot),  by  this  time, 
should  consist  of  hardly  any  thing  else.  Further,  if  we 
may  be  allowed  to  reason  trom  analogy,  we  should  ex- 
pect the  volcanic  productions  of  the  moon  to  exhibit 
varieties  of  aspect  and  composition,  and  not  a  definite 
and  precise  number  of  the  same  ingredients.  The  re- 
sistance which  a  body  falling  from  our  satcUite  would 
experience  in  its  transit  through  our  atmosphere,  com- 
bined with  the  two-fold  motion  of  the  earth,  may  suffi- 
ciently obviate  the  ordinary  objection  deiived  from  the 
comparatively  moderate  impulse  with  wiiicli  meteorites 
usually  impinge  on  the  earth's  surface,  but  affords  no 
solution  of  the  more  formidable  difficulty,  deduced  from 
the  want  of  coincidesicc,  in  point  of  time,  bctv.een  the 
descent  ol  these  stones  and  the  mooti's  position,  she 
bemg  as  often  in  tlicir  nadir  as  in  their  zenith. 

Dr.  Chladni,  who,  for  years,  has  devoted  much  of  his 
attention  to  the  history  of  meteoric  stones,  long  since 
intimated  his  belief,  that  they  ara  cosmical  bodies,  or 
fragments  of  planetary  matter.  As  earthy,  metallic,  and 
other  panicles,  form  the  principal  component  parts  of 
our  planet,  among  which  iron  is  the  prevailing  ingredi- 
ent, other  planetary  bodies,  he  affirms,  may  consist  of 
similar,  or,  perhaps,  of  the  same  component  parts,  though 
combined  and  modified  in  a  very  different  manner. 
There  may  also  be  dense  matters,  accumulated  in  small- 
er masses,  disp-rsed  throughout  infinite  space,  and 
which,  being  impelled  either  by  some  projecting  power 
or  attraction,  continue  to  move  until  they  approach  the 
earth,  or  some  other  body,  when,  being  overcome  by 
gravitating  torce,  they  immediately  fill  down.  By  their 
exceedint;  gteat  velocity,  and  the  violent  friction  in  the 
atmosphere,  a  strong  electricity  and  heat  must  necessa- 
rily be  excited,  by  which  means  they  aie  reduced  to  a 
flaming  and  melted  condition,  and  great  quantities  of  va- 
pour and  different  kinds  of  gases  are  tlius  disengaged, 
which  distend  the  liquid  moss,  until,  by  a  still  further 
expansion  of  these  elastic  flaids,  the  whole  at  length 
explodes. 

Our  piincipal  objection  to  this  sort  of  reasoning  is, 
that  the  leading  idea  of  portions  of  cosmical  matter  be- 
ing allowed  to  revolve  in  space,  and  to  terminate  their 
careei  on  the  surface  of  a  planetary  oib,  is  staled  in 
terms  too  vague  and  gratuitous;  but  it  assumes  some- 
what of  reason  and  consistency,  when  propounded  with 
the  particular  development  of  which  we  have  conceived 
it  to  be  susceptible. 

Although  we  ha\e  now  allotted  to  this  curious  sub- 
ject as  much  space  as  our  limits  will  permit,  we  are 
still  far  from  having  exhausted  its  details  ;  and  we  sliall, 
therefore,  conclude  by  reeomniendmg  to  the  perusal  of 
our  inquisitive  readers,  Slcpling  de  Piuvia  La/iidea ;. 
Tioiii's  E-^say.  already  cued;  Iziri  Litiiotigif  llmos- 
fihiriquc  ;  Bigot  de  Morogucsj  Memoires  Historiquts  c: 
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riiyHiqucs,  €ur  us  C/iules  dc  Ficrrcs,  2  T.  ;  Cliladni  on 
the  Siberian  mass  of  Iron,  and  his  Catalogue  of  Meteors; 
Gilben's  Physical  .Annals;  0/iuscuti  Scetti ;  Bjorn  de 
Indole  et  Oriifinc  yJerolilhorum  Distjuisitio  ;  Bot  lielation 
d'un  Voyage  fait  dans  le  De/iartment  i'Orne,  (J'c.  Bo.'.i- 
gci's  Obser-fations  on  the  .dcconnts  given  by  ancient  ylu- 
rhcrs  of  Sialics  said  to  have  Jalkn  from  the  Clouds  ; 
ViMx's  Memoirs  on  I'ire-Balls  ;  Cavallo's  Klcmcnta  of 


Katural  Philoso/ihu,  vol.  4lli.  ;  Klaprotli  on  Metearic 
Stones  ;  King's  Remarks  concerning  Stones  said  to  have 
fallen  from  the  Clouds  ;  SoUlani's  Account  of  the  Tus- 
can Meteor  ;  and  various  recent  and  scicniific  comniii- 
nications,  contained  in  the  transactions  of  learned  so- 
cieties, and  in  periodical  journals,  fortijjn  and  donieslic  ; 
to  the  most  imporlaiit  of  which  we  have  cccasiuiially 
referred  in  the  course  of  I'lc  article,  (h.  n.  a.) 
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Mkteouology  may  be  denned  that  department  of  phy- 
sical science  which  treats  of  atmos[)nerical  phenomena. 
Tills  definition  is  immediately  sugi^csted  by  the  origi- 
nal import  of  tlic  word,  as  derived  from  fiiT'.a^a,  mete- 
ors ;  anil  A070?,  a  discourse.  The  word  meteors,  iiuiecd, 
has,  in  our  language,  been  almost  exclusively  confined 
to  those  luminous  bodies,  which  are  seen  occasionally  in 
our  atmosphere,  and  whose  appearance  and  motion  have 
not  hitherto  been  reduced  to  any  definite  law.  In  Greek, 
however,  the  word  /^.erta^a,  (fiom  |K£T£«jo{,  high  or  ele- 
vated) was  indiscriminately  applied  to  all  bodies,  whe- 
ther luminous  or  opaque,  that  appeared  in,  or  were  de- 
posited from  the  atmosphere  ;  and  the  term  meteorology 
is  still  used  in  the  same,  or  even  a  more  extended  ac- 
ceptation. It  denotes  the  investigalion,  not  only  of  those 
atmospherical  phenomena  that  are  of  comparatively  rare 
occurrence,  and  may  be  more  properly  denominated 
7neteors,  but  of  the  various  changes  also,  that  are  ob- 
served to  take  i)lace  in  the  stale  of  the  atmosphere  it- 
self. But  for  this  extended  application  of  ihe  word,  the 
subject  would  be  comparatively  uninteresting,  and  could 
wiih  little  propriety  be  dignified  with  the  appellation  of 
a  science.  Bodies  that  appear  only  at  irregular  inter- 
vals, at  a  considerable  distance  fiom  the  earth,  and  per- 
haps but  for  a  few  seconds  at  a  lime,  though  unques- 
tionably deserving  of  being  noticed  and  recorded,  are 
not  likely  soon  to  be  subjected  to  any  thing  like  accu- 
rate investigation,  or  ever  to  be  interesting,  otherwise 
than  as  objects  of  curiosity  or  conjecture.  The  case, 
however,  is  very  different  with  those  atmospherical  phe- 
nomena, which,  from  their  frequency  or  vicinity  to  the 
earth,  immediately  affect  the  comfort  and  subsistence  of 
its  inhabitants.  These  must  be  at  all  times  inteicsling, 
and  in  the  progressive  advancement  of  physical  science 
they  are  becoming  every  day  more  so,  in  consequence 
of  the  invention  of  various  instruments,  by  which  their 
effects  may  be  more  accurately  estimated  ;  and  their 
causes,  it  is  to  be  hoped,  in  due  time  untblded  and  ex- 
plained. It  is  chiefly  to  these  last,  therefore,  as  consti- 
tuting the  great  principles  of  meteorological  science, 
that  wc  propose  directing  the  attention  of  our  readers 
in  the  present  article,  and  shall  purposely  avoiil  dwelling, 
at  any  great  length,  on  the  state  of  meteorology  previous 
to  the  invention  of  those  instruments,  by  which,  in  mo- 
dern times,  this  department  of  science  has  been  enrich- 
ed, or  on  such  phenomena  as  have  not  yet  been  made  the 
subject  of  any  thing  like  direct  experiment. 

From  the  nature  of  the  facts  that  form  the  subject  of 
meteorological  research,  it  might  be  inferred  that  they 
must,  in  all  ages  of  the  world,  have  attracted  the  atten- 
tion of  mankind.  The  diversified  ai)pearances  of  the 
sky,  the  changes  in  the  temperature  of  the  air,  and  the 


other  vicissitudes  in  the  slate  of  liic  weather,  can  hardlj 
tail  to  strike  even  the  most  careless  observer  ;  nor  doe>. 
it  require  any  great  intcllectujl  exertion  to  perceive 
that  these  changes  have  an  immediate  and  powerful  in- 
fluence, not  only  on  the  feelings  and  comfort  of  sentient 
beings,  but  also  on  the  vegetable  productions  of  the 
earth.  To  men  in  a  rude  state  of  society,  sucn  pheno- 
mena would  be  peculiarly  interesting.  Necessarily  led, 
from  their  employments  and  mode  of  living,  to  spend  u 
great  proportion  of  their  time  in  the  open  air,  they 
would  have  frequent  opportunities  of  observing  the  va- 
rious appearances  that  preceded  any  material  change  in 
the  stale  of  the  atmosphere,  while,  fiom  the  want  of 
those  conveniences  which  are  enjoyed  liiily  in  a  state  of 
coinparalive  civilization  and  nfinemenl,  their  comfort, 
as  well  as  their  curiosity,  would  prompt  them  to  recol- 
lect every  circumstance  that  seemed  to  predict  the  ap- 
proach of  such  changes.  We  find,  accoi'dingly,  that 
from  the  earliust  times  these  phenomena  have  excited 
a  general  interest  in  all  countries,  and  in  every  stage  of 
society  ;  nor  is  there  any  other  subject,  perhaps,  on 
which  popular  maxims  have  been  so  numerous  or  so 
universally  prevalent. 

The  first  attempt  to  collect  and  rcdure  to  any  thing 
like  a  systematic  form,  the  various  prognostications  of 
the  weather,  is  to  be  found,  we  believe,  in  the  writings 
of  Aristotle,  and  his  discii>le  Thcophraslus.  Long  be- 
fore their  time,  indeed,  the  Egyptians  and  other  eastern 
nations,  had  recorded  many  interesting  facts  regarding 
atmospherical  phenomena  ;  but  they  appear  to  have 
considered  these  only  as  a  branch  of  astronomy  or  as- 
trology. Aristolle,  in  his  book  de  Meteoris,  treats  the 
subject  as  a  separate  science,  and  in  addition  to  the 
observations  of  his  predecessors,  records  also  a  variety 
of  his  own,  bearing  evident  marks  of  all  ihat  accuracy 
and  acumen  for  which  he  was  so  eminently  distin- 
guished. In  as  far  as  observation  is  concerned,  few 
were  better  qualified  than  he  was  to  conduct  meteoro- 
logical researches,  and  we  huve  only  to  examine  his 
remarks  on  rffw,  to  perceive  how  nearly  he  approached 
on  some  subjects,  to  the  discoveries  of  more  enlightened 
times.  Unacquainted,  however,  as  he  was,  wiih  both 
the  chemical  and  mechanical  constiiution  of  the  atmos- 
phere, his  speculations  were  often  necessarily  vague, 
fanciful,  and  inconclusive;  and  notwithstanding  all  his 
ingenuity  and  industry,  meteorology,  as  a  science, 
could  hardly  be  said  at  that  period  to  have  had  an 
existence. 

The  more  profoimd  speculations  of  Aristotle,  were 
succeeded  by  the  treatise  of  his  pupil  Theophrastus,  in 
which  he  collected,  and  arranged  under  distinct  heads, 
the  commonly  received  opinions  on  the  subject  of  me- 
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tcorological  phenomena.  The  work  consisted  of  four 
general  divisions,  viz. — the  prognostications  of  rain,  of 
wind,  of  storms,  and  of  fair  weather;  and  it  may  be 
inferred  from  these  litles,  that  if  the  treatise  was  less 
scientific  than  that  of  his  master,  it  was  calculated  to 
be  more  popular.  The  darkness  which  at  that  time  hung 
over  every  department  of  physical  science,  anbrdcd 
little  prospect,  even  to  the  philosophical  inquh-er,  of  his 
being  able  successfully  lo  investigate  the  causes  ol  phe- 
nomena, so  irregular  in  their  recurrence,  and  so  various 
in  their  appearance  ;  but  every  man  would  feel  more 
or  less  interested,  in  making  himself  acquainted  with 
rules  or  maxims,  however  empirical,  which  might  en- 
able him  in  any  degree  to  predict  the  approach  of  such 
phenomena.  We  find,  accordingly,  ihat  the  writings 
of  Theophrastus  soon  became  the  standard  work  on 
meteorology,  to  which  succeeding  writers  on  the  sub- 
ject made  neither  very  numerous,  nor  very  important 
additions.  It  constituted  the  groundworK  of  the  Aio- 
c->!Lt.ucc,  or  Prognosticks  of  Aratus,  afterwards  translated, 
together  with  the  phenomena  of  the  same  author,  into 
Latin  verse  by  Cicero.  A  fragment  of  this  juvenile 
essay  of  the  Roman  orator,  is  still  to  be  found  among 
his  works,  and  affords  us  no  very  favourable  specimen, 
cither  of  the  poetical  talents  of  Cicero,  or  of  the  mete- 
orological knowledj^e  of  the  ancients. 

It  is  unnecessary  to  waste  the  time  of  our  readers,  in 
attempting  to  trace  the  progress  of  this  branch  of  phi- 
losopay,  during  the  later  period  of  the  Roman  history. 
In  the  writings  of  Virgil,  and  many  otiier  classical 
authors,  we  find  frequent  allusions  to  the  subject;  but 
while  popular  prognostications  were  no  doubt  multi- 
plying, meteorology,  as  a  science,  made  little  or  no  ad- 
vancement. A  great  many  facts,  indeed,  are  lo  be 
found  in  Pliny,  and  Lucretius  has  attempted  to  assign 
these  to  their  respective  causes  ;  but  besides  that  the 
facts  themselves  are  of  a  vague  and  general  nature,  the 
absurdities  and  superstitions  with  which  they  are  l)lend- 
cd,  render  them  a  fitter  subject  for  the  study  of  the 
moralist,  than  the  investigation  of  the  natural  philoso- 
pher. 

During  the  ages  that  succeeded  the  final  overthrow 
of  the  Roman  empire,  it  is  not  to  be  supposed  that  the 
science  of  meteorology  made  any  sensible  progress. 
These  were,  proverbially,  the  ages  of  darkness,  when  not 
only  were  the  lights  of  ancient  literature  and  science  ex- 
tinguished, but  the  march  of  the  human  intellect  seemed 
to  be  for  a  time  retrograde.  To  the  irruption  of  the 
barbarous  nations  from  the  north  has  been  ascribed  the 
ruin  of  all  that  was  most  valuable  in  the  monuments  of 
antiquity,  while  the  period  of  their  reign  is  almost  uni- 
versally regarded  as  a  blot  in  the  history  of  the  hu- 
man race,  on  which  the  historian  dwells  only  in  the 
language  of  lamentation  or  contempt.  This  is  no 
doubt:  to  a  certain  extent,  true  ;  and  the  condition  of 
Europe,  for  several  centuries  of  the  period  in  question, 
did  certainly  present  a  striking  contrast  to  the  brighter 
era  of  ihs  Roman  government,  when  conquest  was  uni- 
formly accompanii  d  with  all  the  rt-finements  of  litera- 
ture and  philosophy.  With  the  exception,  however, 
of  the  first  two  or  three  centuries,  while  Europe  was 
still  in  an  unsettled  state,  we  are  not  sure  that  what  are 
commonly  called  the  dark  ages  have  been  always  fairly 
represented,  or  that  they  arc  in  reality  worthy  of  the 
unmrasured  reprobation  with  which  they  are  generally 
treated  Were  we  more  intimatolv  acquainted  with 
them,  we  should  perhaps  find  that  not  a  little  of  the 


darkness  in  which  they  arc  supposed  to  have  been  in- 
volved, has  arisen  from  our  ignorance  of  their  true  cha- 
racter, and  that  the  origin  of  many  of  those  sciences 
which  consiitute  the  glory  of  modern  times,  may  be 
traced  to  the  very  men  whom  we  have  been  tauglu  to 
regard  as  little  better  than  barbarians.  15ut  however 
this  may  be,  we  cannot  agree  with  those  who  represent 
meteorological  science  as  having  suffered  largely  in  the 
common  ruin  which  the  destruction  of  the  Roman  em- 
pire  brought  on  the  philosophy  of  the  ancients.  Mete- 
orology, as  a  science,  had,  in  fact,  little  to  lose,  and  as 
to  the  popular  prognostications  of  atmospherical  phe- 
nomena, which  constituted  by  far  the  largest  and  most 
interesting  portion  of  the  subject,  even  among  the  Ro- 
mans, they  were  just  as  likely  to  have  been  discovered 
and  preserved  by  the  barbarian  conquerors  as  by  their 
more  civilized  predecessors.  Few,  if  any  of  these  prog- 
nostics were  the  result  of  philosophical  investigation,  or 
profound  research.  They  were  of  that  nature,  that  phi- 
losophy could  give  no  rational  explanation  of  them,  but 
as  matters  of  fact  they  were  e(|ually  level  to  the  cap.:- 
city  of  the  illiterate  and  the  learned  ;  and  in  proof  of 
this,  we  need  only  observe,  ih.vt  many  of  the  maxims 
which  are  to  be  met  with  in  classical  authors  respecting 
the  changes  of  the  weather,  arc  still  found  in  this  as 
well  as  other  countries,  and  that  too  anio.Tg  a  class  of 
men,  who  cannot  be  supposed  to  have  derived  their  in- 
formation fi'om  the  writings  of  Greece  and  Rome.  A 
general  view  of  these  commonly  received  opinions  wi!I 
comprehend  all  that  was  valuable  in  the  science,  if  it 
may  be  called  so,  previous  to  the  general  use  of  meteo- 
rological instruments,  or,  in  other  words,  up  to  about 
the  middle  of  the  last  century. 

Our  limits  will  not  permit  us  to  enter  into  a  minute 
detail  of  the  maxims  alluded  to  above,  nor  are  they  of 
so  much  importance  as  to  require  a  particular  enume- 
ration. It  may  be  useful,  however,  to  notice  some  of 
the  most  popular,  and  what  have  been  generally  con- 
sidered  the  most  certain  prognostications  of  approach- 
ing changes  in  the  state  of  the  weather,  as  serving  at 
once  to  illustrate  the  history  of  meteorology,  and  to 
show  what  are  still  the  most  important  desiderata  on 
this  branch  of  physical  science.  It  would  be  difficult, 
indeed,  if  not  impossible,  to  make  such  a  classification 
of  these  prognostics,  as  to  include  the  v.irious  and  of- 
ten fanciful  opinions,  that  have  prevailed  on  this  sub- 
ject. The  most  commonly  received,  however,  may  be 
arranged  under  the  two  following  classes  :  1st,  The  ap- 
pearance of  the  sky  ;  and,  2lI,  Phenomena  that  take 
place  at  or  near  the  surface  of  the  earth.  In  illustrating 
these,  we  shall  have  an  opportunity  of  noticing  certain 
atmospherical  phenomena  which  cannot  well  be  omit- 
ted, but  which  could  not  with  so  much  propriety  be  in- 
troduced in  any  other  part  of  this  article. 

To  the  first  cl.iss  belong  those  luminous  bodies  that 
occasionally  appear  in  the  atmosphere,  and  whicli  have 
been  denominated  meteors,  ov  failing  stars.  These  bo- 
dies appear  to  be  of  different  migniiudes,  and  even  of 
various  forms,  though  this  last  circumstance  may  per- 
haps be  the  effect  of  optical  deception.  In  general 
they  seem  to  be  globular,  continuing  visible  only  for  a 
few  seconds,  and  moving  with  great  velocity.  Their 
course  is  on  some  occasions  in  a  straight  line,  and  on 
others  curvilineal,  rendered  more  distinct  by  the  t.iil  or 
luminous  train  which  they  leave  behind  tiicm  ;  and  be- 
fore disappearing,  they  are  sometimes  separated  into  se- 
veral  smaller  bodies,  accompanied  with  an  explosion 
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resembling  thunder,  more  or  less  loud  according  to  their 
magniludt:  or  distance.  It  was  long  supposed,  and  has 
now  been  proved  by  the  most  incontrovertible  evi- 
dence, that  these  explosions  arc  Ibllowed  by  a  shower 
oi'  solid  bodies  of  a  stony  or  metallic  -ubsta.cc,sonrie  ot 
which  have  even  appeared  luminous  in  tlieir  descent 
after  the  explosion,  and  have  been  taken  up  before  they 
had  time  to  cool  :  (See  Meteorite  )  This  last  phe- 
nomenon, indeed,  is  ot  comparatively  rare  occurrence. 
Thousands  of  small  meteors,  as  various  in  magnitude 
and  brilliancy  as  the  fixed  stars,  have  been  seen  in  all 
seasons,  and  in  almost  every  variety  ot  weather,  unaccom- 
panied either  vviih  explosions,  or  the  deposition  of  solid 
bubslancfcs  ;  nor  is  it  certain  that  even  ihe  larger  and 
more  luminous  meteors,  such  as  that  of  1783, described 
by  Cavallo,  or  one  in  1811,  an  account  ol  which  was 
given  by  Piofessor  Pictet  in  the  Bibliolheque  Britan- 
nique  for  May  18  11,  are  always  followed  by  a  fall  of 
meteoric  stones.  On  the  other  hand,  these  stones  have 
sometimes  been  observed  to  fall  altera  loud  detonation, 
when  no  meteor  was  visible,  though  this  may  perhaps 
be  accounted  for,  from  its  having  been  obscured  either 
by  the  superior  light  of  the  sun,  or  tlie  iniervention  of 
clouds.  But  howtver  this  may  be,  the  appearance  of 
large  meteors,  and  the  fall  of  meteoric  stones,  or,  as 
they  have  very  improperly  been  called,  atrolitks,  are 
phenomena  that  appear  to  be  closely  connected,  aiiu  this 
is  almost  all  that  is  known  upon  the  subjeci.  We  deem 
it  quite  unnecessary,  therefore,  to  enter  into  a  minute 
account  of  the  attempts  that  have  been  made  to  classily 
these  luminous  bodies,  according  to  their  form,  colour, 
or  magnitude.  Whether  they  aie  all  ot  the  same  origin, 
but  varying  in  appearance,  in  consequence  either  of  their 
ditierent  distances,  or  of  some  peculiar  state  of  the  at- 
mosphere, or  whether  they  are  esbentially  diflerent  in 
their  nature,  arc  questions  to  which,  in  the  present  state 
of  meteorological  science,  no  answer  can  be  given.  As 
prognostics  of  the  weather,  they  have  in  general  been 
supposed  to  predict  wind,  as  appears  from  various  pas- 
'  sages  in  ancient  authors  ;  and  it  is  also  commonly  be- 
lieved, that  the  wind  which  follows  will  blow  from  the 
point  of  the  compass  towards  which  the  meteor  is  ob- 
served to  move.  One  at  least  of  the  various  hypothe- 
ses which  have  been  propostO  to  account  for  these  phe- 
nomena is  interesting,  inasmuch  as  it  appears  to  explain, 
in  certain  cases,  the  connection  between  the  motion  of 
the  meteor  and  the  direction  of  the  wind. 

The  hypothesis  to  which  we  allude,  is  that  which 
ascribes  meteors  to  certain  vapouis  arising  from  the 
earth,  and  becoming  ignited  in  the  higher  regions  of 
the  atmosphere.  The  origin  of  this  opinion  may  be 
traced  to  Aristotle  ;  but  irom  the  discoveries  in  che- 
mistry, of  which  that  author  was  in  a  great  measure 
ignorant,  it  has  assumed,  in  the  hands  of  the  niodern 
philosopher,  a  more  definite  form.  Halley,  and  after 
liim  De  Luc,  has  endeavoured,  on  this  principle,  to 
account  for  some  at  least  of  the  circumstances  attend- 
ing; the  appearance  of  luminous  meteors.  The  latter 
supposes  that  falling  stars  pioceed  from  a  phosphoric 
fluid,  ascending  from  some  spot  of  the  surface  of  the 
earth,  which  becomes  visible  only  when,  by  decompo- 
sition in  the  higher  regions,  it  takes  fire,  and  light  is 
disengaged.  If  such  a  fluid  can  be  supposed  to  rise 
in  a  continued  column,  wiihout  mixing  with  the  at- 
mosphere, or  bein;.;;  dispersed  by  wind,  there  is  no  dif- 
ficulty in  conct  iving  how  it  may  produce  the  appear- 
.^nce  of  a  falling  star.     W'hen  the  upper  extremity   of 


the  column  has  reached  such  a  height  as  to  be  in  a 
great  measure  above  the  region  of  the  clouds  and  mois- 
ture, it  may,  from  the  dryness  of  the  air,  take  fire  spon- 
taneous!),  as  phosphorus  is  known  to  do  when  expos- 
ed to  the  atmosphere  in  its  ordinary  state  ;  and  igni- 
tion having  once  commenced,  it  may  be  communicated 
backward  to  successive  portions  of  the  column,  till  it 
arrives  at  a  portion  of  the  atmosphere  sufficiently  moist 
to  extinguish  it,  oi-  at  some  point  where  the  column  it- 
self has  been  broken  and  separated.  In  these  circum- 
stances, it  is  obvious  that  the  appearance  would  be 
precisely  that  of  a  tailing  star  ;  and  Mr.  Torster  has 
injjeniously  applied  the  h)pothebis,  to  account  for  the 
apparent  relation  between  such  phenomena  and  suc- 
ceeding gales  ot  wind.  It  has  been  long  known  that 
different,  and  even  opposite  currents  of  wind,  may  ex- 
ist at  different  heights  in  the  atmosphere  at  the  same 
time  ;  and  the  author  just  referred  to  has  found,  fiom 
various  experiments  and  observaiions,  that  when  the 
wind  near  the  surface  of  the  earth  changes,  it  frequent- 
ly blows  from  the  same  point  from  which  the  current 
above  had  previously  blown.  He  oliserves,  therefore, 
that  De  Luc's  hjpothesis,  thoui^h  he  is  far  from  em- 
bracing it  as  satisfactory,  will  sufficiently  account  for 
the  relation  above  stated,  by  supposing  that  the  column 
of  phosphotic  fluid  is  bent,  previous  to  ignition,  in  the 
direction  of  the  upper  current;  so  that,  when  ignition 
commences,  the  luminous  body  moves  towards  the 
point  from  which  that  current  then  proceeds,  and  frora 
which  the  lower  current  is  afterwards  to  blow.  It  is 
a  prognostication  of  wind,  then,  only  in  so  far  as  it  in- 
dicates a  change  that  has  already  commenced  in  the 
higher  regions  of  the  atmosphere,  but  which  has  not 
yet  taken  place  near  the  surface  of  the  earth. 

The  above  hypothesis,  fanciful  as  it  may  appear,  and 
inadequate  as  it  unquestionably  is  to  account  for  all  the 
phenomena  of  meteors,  points  to  a  plausiole  explana- 
tion of  another  luminous  appearance,  the  cause  of 
which  has  not  yet  been  ascertained,  and  which,  though 
differing  in  many  respects  from  the  bodies  above  de- 
scribetl,  bears  a  sufficiently  close  resemblance  to  them, 
to  be  classed  under  the  general  head  of  meteors.  We 
allude  to  the  well  known  lis^ht  called  Ignis  Fatuus, 
Jack  with  a  latiter7i,  or  WiU  with  the  wiap,  so  named 
Iroin  the  superstitious  notions  which  have  been  attach- 
ed to  its  appearance.  It  is  generally  seen  in  dark 
nights,  over  boggy  and  marshy  ground,  sometimes  at 
rest  on  the  surface,  but  generally  in  motion  at  the 
height  of  five  or  six  feet,  skipping  from  place  to  pl.(ce, 
and  frequently  changing  both  in  magnitude  and  form. 
On  some  occasions  it  is  observed  to  be  suddenly  extin- 
guished, and  afterwards  to  reappear  at  a  distance  from 
its  former  position.  Those  who  have  endeavoure,!  to 
examine  it  more  closely,  or  who  have  been  accidentally 
led  to  approach  it,  generally  remark  that  it  moves  away 
from  them,  and  with  a  velocity  propoitional  to  that 
with  which  they  advance,  a  circumstance  which  has 
had  no  small  influence  on  the  fears  of  the  ignorant  and 
superstitious.  A  particular  account  of  the  ignis  fatuiis, 
as  seen  on  two  different  occasions,  will  be  found  in 
Cavallo's  Elements  of  Natural  Philosophy,  Vol.  III.  p. 
329. 

To  apply  the  above  hypothesis  to  the  explanation  of 
this  plienomenon,  let  us  suppose  that  some  such  phos- 
piioric  fluid  a-,  that  mentioned  by  D  Luc,  arising  from 
the  decomposition  of  animal  or  vi.n-  table  substances, 
passes  into  the  atmosphere,  and  continues  to  float  there 
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vrithout  mixiniT  with  llie  atmosphere  itself,  or  Ijcing; 
dissipated  by  the  wind.  We  can  then  conceive  that 
tliis  fluid,  havinp;  become  luminous  by  sonic  son  of  ig- 
nition, at  the  place  where  it  is  least  affected  by  the  in- 
termixture of  moisture  or  other  substances,  successive- 
ly communicates  with  other  portions  of  itself,  so  long 
as  the  column  continues  unbroken.  In  this  way  the 
luminous  body  will  move  from  place  to  place,  following 
the  direction  which  the  fluid  had  previously  taken,  and 
it  will  appear  more  or  less  brilliant,  according  to  the 
quantity  or  pniiiy  in  which  the  fluid  exists  at  any 
given  point.  The  occasional  disappearance  of  the  light 
may  be  owing  to  an  interiuption  in  the  column,  or  to 
the  quantity  of  phosphoric  matter  being  so  small  as  not 
to  be  visible  till  the  ignition  arrive  at  another  point, 
where  the  iiiflammable  matter  is  more  abundant,  and 
consequently  reappears  We  could  anticipate  many 
difficulties  and  objections  to  this  explanation,  which 
we  doubt  not  will  readily  occur  to  our  readers.  But 
though  we  aie  not  aware  of  any  which  might  not  ad- 
mit of  a  plausible  relutation,  enough  has  been  said  on  a 
subject  that  requires  numerous  and  more  accurate  ob- 
servations than  any  that  have  yet  been  made,  to  furnish 
the  basis  of  a  satisfactory  theory. 

Besides  the  meteors  already  described,  there  are  other 
luminous  appearances  occasionally  observed  in  the  at- 
mosphere, which  belong  also  to  the  first  class  of  prog- 
nostics, viz.  Nnlos,  Parhelia,  or  Mock  Suns,  Para- 
telenia,  or  MocA-  Moons,  and  the  Rainbow.  The  in- 
vestigation of  these  phenomena  properly  belongs  to  Op- 
tics, and  to  that  article  we  refer  for  an  account  of  such 
of  them  as  have  not  already  been  described  in  the  course 
of  this  work.  (See  Halo.)  We  notice  them  heie,  only 
because  they  are  supposed  to  indicate  certain  approach- 
ing changes  in  the  state  of  the  weather.  Tlie  lunii- 
Tious  circle  which  is  sometimes  seen  around  the  hea- 
venly bodies,  but  especially  the  sun  or  moon,  and 
which  has  received  the  name  of  Halo,  or  Corona,  has, 
from  a  very  early  period,  been  regarded  as  a  certain 
prognostication  of  stormy  weather,  accompanied  with 
rain  or  snow,  according  to  the  climate  or  season  of  the 
year.  It  frequently  happens,  that,  in  the  outer  edge, 
or  circumference  of  this  circle,  there  is  a  part  less  dis- 
tinctly defined  than  the  rest,  apparently  owing  to  the 
contact  of  a  denser  cloud ;  and  it  has  been  remarked 
by  shepherds  and  others,  who  have  fiequent  opportu- 
nities of  observing  this  phenomenon,  that  the  storm  ge- 
nerally comes  from  that  point  of  the  compass,  towards 
which  this  indistinct  portion  of  the  circle,  or  opening 
as  it  is  called,  was  directed.  If  there  is  any  founda- 
tion for  this  remark,  it  may  perhaps  be  accounted  for 
on  the  principle  already  stated,  regarding  the  change  of 
wind  in  the  higher  and  lower  regions  of  the  atmos- 
phere. The  current  that  is  to  bring  the  approaching 
storm  may  have  set  in  above,  before  the  halo  disap- 
pears, and  by  accumulating  the  clouds  upon  it  from 
that  quarter,  produce  the  indistinctness  alluded  to. 
This  phenomenon,  as  well  as  its  modifications  the  Par- 
helion and  Paraselene,  is  obviously  connected  with  a 
change  of  weather,  only  in  so  far  as  it  indicates  some 
peculiarity  in  the  slate  of  the  atmosphere.  The  same 
remark  applies  to  the  rainbow,  though  this  last  is  ra- 
ther a  concomitant,  than  a  prognostication  of  rain. 
It  has  been  remarked,  however,  that  a  rainbow  in  the 
morning  is  frequently  followed  by  showers,  while  one 
in  the  evening  lorebodcs  fair  weather. 

It  has  been  a  long  established,  and  generally  receiv- 
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ed  opinion,  that  the  phases  of  the  moon  have  a  cer- 
tain influence  on  the  weather,  and  these  have  accord- 
ingly furnished  various  prognoslicalions,  which  may 
also  be  referred  to  the  first  tl.iss.  It  is  quite  conceiv- 
able, on  philosophical  principles,  that  the  atmosphere 
may  be  dilTercntly  affected,  in  the  same  way  as  the 
waters  of  the  ocean  are,  by  the  different  posiiioiis  of 
the  sun  and  moon,  relatively  to  the  earth  ;  and  thut 
the  result  in  certain  cases,  may  be  a  tract  of  settled  or 
tempestuous  weather,  accordinj^  to  circumstances.  At 
the  same  time  the  subject  is  still  itivolved  in  great  ui.- 
certainty  ;  nor  does  there  appear  to  be  any  foundation 
lor  the  common  opinion,  that  if  the  new  or  full  nioon 
happens  about  midnight,  dry  weather  will  follow;  but 
if  it  takes  place  about  noon,  rain  may  be  expected. 
The  rule  docs  no  doubt  hold  in  many  instances  ;  but 
on  looking  over  our  observations  for  a  series  of  years, 
we  find  that  it  also  frequently  fails. 

But  the  most  fertile  source  of  prognostics  of  the  first 
class,  is  to  be  found  in  the  various  and  ever  changing 
appearance  of  the  clouds.  As  the  proximate  cause  of 
rain  or  snow,  they  have  in  all  ages  been  regarded  as 
affording  the  surest  and  most  direct  intimation  of  ap- 
proaching changes  ;  and  there  are  few  perhaps  who  are 
not  conscious  of  having  frequently  looked,  as  it  were 
instinctively,  to  the  appcaiaiice  of  the  clouds,  in  order 
to  form  some  opinion  or  conjecture  respecting  the  fu- 
tuie  state  of  the  weather.  At  the  same  time,  there 
are  few  suljects  perhaps  on  which  there  exists  so  great 
a  tliversity  and  vagueness  of  opinion.  Indications 
drawn  IVom  the  appearance  of  the  clouds  themselves 
are  exceedingly  indistinct,  unless  when  accompanied 
with  other  circumstances  which  render  them  more  de- 
finite, such  as  the  colour  of  the  sky  at  sunrise  or  sim- 
set,  the  settling  of  clouds  on  the  summit  of  hills,  the 
appearance  of  mist  or  fogs  at  particular  periods  of  the 
moon's  age.  Sec.  and  though  there  are  no  doubt  certain 
forms  and  modifications  of  clouds,  which  nine  perhaps 
out  of  ten  iveathtr-iaise  persons  would,  without  hesita- 
tion, pronounce  indications  of  rain  or  snow ;  yet,  if 
they  were  required  to  assign  a  specific  reason  for  their 
opinion,  scarcely  two  of  them  would  be  found  exactly 
to  agree.  This  uncertainty  arises  necessarily  from  the 
rapid  changes  which  the  clouds  undergo,  as  well  as  the 
endless  variety  of  forms  which  they  assume,  circum- 
stances which  seem  to  preclude  the  possibility  of  any 
thing  like  classification,  or  accurate  description.  An 
attempt,  however,  to  supply  this  desideratum,  was 
made  a  few  years  ago  by  Mr.  Howard,  a  philosopher 
to  whose  ingenuity  and  researches  the  science  of  me- 
teorology is  not  a  little  indebted  ;  and  though  his  sys- 
tem has  been  pronounced  fanciful,  which  is  perhaps  to 
a  certain  extent  true,  it  is  even  in  its  present  stale 
highly  deserving  the  attention  of  meteorologists,  and 
will  ill  ail  probability  sooner  or  later  become  the  stand- 
ard nomenclature  of  the  clouds.  As  this  part  of  our 
subject  is  designed  to  be  strictly  popular,  we  shall  ab- 
stain at  present  from  saying  any  thing  on  the  origin 
and  formation  of  clouds,  and  simply  slate  the  charac- 
ters by  which  they  are  distinguished  and  described  in 
the  sjstem  referred  to. 

Mr.  Howard  defines  a  cloud,  a  visible  aggregate  of 
minute  crops  of  water  suspended  in  the  atmosphere, 
and  includes  in  this  definition  every  such  aggregate, 
whatever  be  its  position  relatively  to  the  observer.  Of 
course  he  comprehends  under  the  term  cloud,  what 
are  commonly  called  mists  or/ogs,  because  at  a  greater 
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ilibtancc  or  elevation  llicy  are  found  to  assume  all  the 
appearance,  as  tliey  possess,  according  to  his  definition, 
all  the  qualities  ol  clouds.  He  tlien  proceeds  to  define 
the  various  forms  and  modifications  of  clouds,  which  he 
arranges  under  the  seven  following  classes. 

1.  Cirrus. — A  cloud  resembling  a  lock  of  hair,  or  a 
feather.  Parallel  flexuous,  or  diverging  fibres,  iinli- 
inited  in  the  direction  of  their  increase. 

2.  Cumulus. — .\  cloud  which  increases  from  above 
in  dense,  convex,  or  conical  heaps. 

3.  Stratus. — An  extended,  continuous,  level  sheet  of 
cloud,  increasing  from  beneath. 

These  three,  Mr.  Howard  denominates  simple  and 
distinct  modifications,  constituting,  as  will  immediately 
appear,  the  elements  of  every  other  variety.  The  two 
next  are  of  what  he  calls  an  intermediate  nature. 

4.  Cirro-cumulus. — A  connected  system  of  small 
roundish  clouds,  placed  in  close  order,  or  contact. 

5.  Cirro-stratus. — A  horizontal,  or  slightly  inclined 
sheet,  attenuated  at  its  circumference,  concave  down- 
ward, or  undulated.  Groups  or  patches  having  these 
characters. 

L.istly,  says  Mr.  Howard,  there  are  two  modifications, 
which  exhibit  a  compound  structure,  viz. 

6.  Cumulo-stratus. — A  cloud  in  which  the  structure 
of  the  cumulus  is  mixed  with  that  of  the  cirro-stratus, 
or  cirro-cumulus.  The  cumulus  flattened  at  top,  and 
overhanging  its  base. 

7.  Nimbus. — A  dense  cloud,  spreading  out  into  a 
crown  of  cirrus,  and  passing  beneath  into  a  shower. 

We  have  given  these  definitions  in  Mr.  Howard's  own 
language,  but  our  limits  will  afford  room  only  fora  very 
condensed  abridgment  of  his  illustrations,  and  we  refer 
our  readers  to  the  treatise  itself,  published  in  Tilloch's 
Philosojihkal  Magazine,  or  Nicholson's  Journal,  vol. 
XXX.  p.  35. 

Tlie  Cirrus,  he  observes,  is  always  the  least  dense, 
and  generally  the  most  elevated  modification  of  clouds, 
sometimes  covering  the  wliole  face  ot  the  sky  with  a 
thin  transparent  veil,  and  at  other  limes  forming  itself 
into  distinct  groups  of  parallel  threads,  or  flexuous  fi- 
bres. Its  height,  according  to  Mr.  Dalton,  is  from 
three  to  five  miles  above  the  earth's  surface.  It  is  ge- 
nerally found  to  be  an  indication  of  wind.  When 
formed  into  horizontal  sheets,  with  streamers  pointing 
upwards,  it  indicates  approaching  rain;  with  depending 
ing  fringe-like  fibres,  it  is  found  to  precede  fair  wea- 
ther. 

The  cumulus  is  generally  of  dense  structure,  appear- 
ing after  a  clear  morning,  incre-tsing  from  above,  where 
its  surface  is  convex,  and  forming,  at  its  greatest  mag. 
nitude,  a  pile  of  irregular  hemispherical  cloud.  This 
takes  place  early  in  the  afternoon,  about  the  time  of  the 
greatest  heat,  and  gradually  diminishes  towards  evening, 
when  it  disappears.  In  this  case  it  is  an  indication  of 
fine  weather. 

The  stratus  is  of  moderate  density,  and  compre- 
hends those  creeping  mists  which  rise  from  valleys  and 
lakes  in  calm  evenings.  It  frequently  disappears  in 
the  morning,  and  is  then  an  indication  of  the  finest  wea- 
ther. 

The  cirro-cumulus  appears  to  be  formed  by  the  de- 
scent of  the  cirrus,  the  oblique  denser  tufts  of  the  lat- 
ter changing  into  the  spheroidal  form,  when  the  cloud 
assumes  the  appearance  of  a  ball  of  flax  with  one  end 
left  unwound  or  flying  out.  The  cirro-cumulus  some- 
times consists  of  distinct  beds,   floating  at  different   al- 


titudes, the  clouds  appearing  srnaller  and  smaller,  till 
they  are  lost  in  the  blue  expanse.  It  is  most  frequent 
in  summer,  and,  when  permanent,  affords  one  of  the 
surest  indications  of  increasing  temperature,  and  fine 
weather. 

The  cirro  stratus  assumes  various  appearances,  from 
its  being  frequently  connected  with  other  modifica- 
tions. By  itself  it  is  always  an  attenuated  sheet,  or 
patch,  of  an  uniform  hazy  continuity  when  viewed 
over  head,  and  of  great  apparent  density  towards  the 
horizon.  In  this  state  it  gives  rise  to  the  phenomena 
of  halos,  mock  suns,  &c.  and  indicates  depression  of 
temperature,  wind,  and  rain.  When  it  alternates  with 
cirro-cumulus,  the  prognostic  is  doubtful.  It  is  fre- 
quently seen  resting  on  the  summit  of  high  hills,  and 
in  this  state  has  been  long  regarded  as  foreboding  rainy 
weather. 

The  cumulo-stratus  is  that  fleecy  cloud  which  is  some- 
times observed  to  settle  on  the  suinmit  of  a  cumulus, 
while  the  latter  is  increasing  from  beneath.  It  usually 
prevails  in  the  completely  overcast  sky,  and  apparently 
without  any  regard  to  temperature,  as  it  is  found  to 
precede  either  a  fall  of  snow  or  a  thunder-storm.  Be- 
fore the  latter,  it  is  frequently  to  be  seen  in  different 
points  of  the  horizon,  rapidly  swelling  to  a  great  mag- 
nitude. Its  indication  is  doubtful,  and  must  be  deter- 
mined by  the  prevalence  of  the  other  modifications  that 
accompany  it. 

The  nimbus  generally  appears  in  the  form  of  a  dense 
inverted  cone  of  cloud,  the  upper  part  of  which  spreads 
in  one  continuous  sheet  of  cirrus  to  a  great  distance 
from  where  the  shower  is  falling.  When  the  total  eva- 
poration of  the  cloud  that  remains  after  the  shower  takes 
place,  it  is  reckoned  a  prognostic  of  fair  weather-.  When 
the  nimbus  appears  by  itself,  it  generally  moves  with 
the  wind,  but  when  formed  in  the  midst  of  cumuli,  it 
sometimes  moves  in  a  contrary  direction.  This  is  often 
the  case  with  thunder  showers. 

We  do  not  think  it  necessai-y  to  pursue  this  subject 
any  farther.  The  above  sketch  will  be  sufficient  to  en- 
able such  of  our  readers  as  are  engaged  in  meteorolo- 
gical pursuits  to  record  the  appearance  of  the  clouds, 
according  to  Mr.  Howard's  classification;  and  those  who 
wish  for  farther  information  upon  the  subject  may  con- 
sult, besides  the  works  already  referred  to,  Forster's 
Treatise  mi  Atmosplieric  Phenomena. 

We  come  now  to  enumerate  some  of  the  prognostics 
of  the  second  class,  viz.  those  that  are  derived  from 
phenomena,  which  are  observed  on  the  surface  of  the 
earth,  or  at  least  in  the  lower  regions  of  the  atmosphere. 
These  phenomena  are  of  \arious  kinds,  such  as  the  ex- 
pansion and  contraction  of  flowers — the  motions  and 
cries  of  certain  animals — painful  s'.  nsations  in  the  hu- 
man body,  &c.  and  though  many  of  them  are  no  doubt 
fanciful,  yet  others  appear  well  entitled  to  the  attention 
of  meteorologists.  Some  of  them  indeed,  especially  such 
as  are  drawn  from  the  economy  of  plants,  admit  of  a 
philosophical  and  satisfactory  explanation,  as  every 
body  must  know  who  is  in  any  degi-ee  acquainted  with 
phisioloi;ical  botany  Thus  it  is  slated,  by  Sir  J  E. 
Sniitli,  that  "  the  Comjolvulus  arvensis.  jinagatlis  arven- 
ais,  Calendula  /iluvialis,  and  many  others,  arc  well  known 
to  siml  up  their  flowers  against  the  approach  of  rain  ; 
whence  the  A/iagallis,  (or  Pimfiernel.)  has  been  called 
the  poor  man's  wvjtiier  t;lass."  It  'us  also  been  ascer- 
tained, that  the  Parliera  hygrometra,  a  Peruvian  plant, 
uniformly  contracts   its  leaves  at  the  approach  of  rainy 


METEOROLOGY. 


163 


wealhei',  which  it  predicts  witli  the  greatest  certainty. 
See  Botany.  In  these,  and  many  other  instances  tliat 
might  be  given,  the  irritability  of  the  plant  is  obviously 
excited  by  some  change  in  the  state  of  the  atmosphere, 
which  change  is  either  the  immediate  cause,  or  conco- 
mitart  of  rain. 

It  is  probably  owing  to  some  atmospherical  influence 
of  a  similar  kind  on  the  animal  system,  that  the  pecu- 
liar cries  or  motions  of  some  beasts,  and  certain  sensa- 
tions in  he  human  body,  are  found  to  indicate  changes 
in  the  weather,  though  it  may  be  diflicult,  or  in  the 
present  state  of  science,  even  impossible  to  explain  that 
influence.  Thus,  it  has  been  long  observed,  and  very 
generally  believed,  that  rain  may  be  expected  when 
swallows  are  observed  frequently  dipping  their  wings 
in  the  water  over  which  they  are  flying — when  the  crow 
or  the  peacock  cries  louder  and  more  frequently  than 
usual — when  water-fowl  are  particularly  clamorous  and 
aclivt — when  dogs  appear  unusually  dull  and  sleepy — 
when  the  croaking  of  frogs  is  loud  and  general — or 
when  worms  are  seen  in  great  numbers  on  the  surface 
of  the  earth.  It  is  commonly  supposed  too,  that  the 
noise  of  sea  gulls  about  the  coast,  and  the  approach  of 
the  porpus  and  dolphin  to  the  shore,  are  certain  indi- 
cations of  a  storm  at  sea,  and  wind  is  generally  expect- 
ed at  land  when  pigs  are  observed  to  run  about  with 
evident  signs  of  uneasiness.  It  is  equally  well  known, 
that  persons  subject  to  rheumatism  and  other  similar 
diseases,  or  who  have  accidentally  suff"ered  injury  in 
any  of  their  limbs,  generally  feel  more  acute  pain  in 
the  part  affected  before  a  change  of  weather,  than  at 
any  other  time  ;  and  we  know  instances  in  which  these 
pains  are  most  severe,  before  or  during  a  sudden  de- 
pression of  the  barometer.  This  coincidence  points  to 
something  like  an  explanation  of  the  phenomenon; 
but  we  avoid  at  preser.t  proposing  any  thing  on  the 
subject.  Neither  do  we  think  it  necessary  to  enter  at 
greater  length  into  a  detail  of  facts  with  which  our 
readers  in  general  must  Ix;  familiar,  and  of  which  they 
will  find  an  extensive  a'»J  uniusing  collection  in  Fors- 
ter's  treatise  on  Atmosuieric  plienomena,  formerly  re- 
ferred to.  We  would  c;iiy  icmaik,  in  conclusion,  that 
these  popular  prognostica,  I'siiciful  as  many  of  them  un- 
questionably are,  and  connected  as  they  have  too  fre- 
quently been  with  the  most  absurd  and  ridiculous  su- 
perstitions, ought  nevertheless  to  find  a  place  in  every 
meteorological  register  ;  and  to  overlook  them,  is  to  re- 
ject the  means  which  nature  herself  seems  to  have 
pointed  out,  for  investigaling  her  operations  in  a  very 
interesting  class  of  phenomena.  We  are  aware,  indeed, 
that  the  modern  philosopher,  who  fancies  that  he  can 
never  depart  far  enough  from  the  beaten  track  of  vul- 
gar opinions,  may  be  disposed  to  smile  at  the  idea  of 
calling  in  the  observations  of  the  illiterate,  to  aid  him 
in  his  scientific  pursuits,  or  of  attaching  any  importance 
to  the  pretended  discoveries,  as  he  may  think  them,  of 
a  class  of  men,  who  are  always  ready  to  trace  cause  and 
eflect  between  any  two  events,  however  unconnected 
they  may  in  reality  be,  provided  they  happen  about 
the  same  time,  or  nearly  at  the  same  place.  He  out!;ht 
to  remember,  however,  that  what  has  been  stated  as 
matter  of  fact  by  thousands  in  every  age  and  country, 
as  is  the  case  with  many  of  the  prognostics  alluded  to 
above,  is  not  to  be  rejected  because  it  may  appear  to 
him  fanciful  or  absurd — that  instead  of  ciidcavouring 
to  set  it  aside  wiih  a  sneer,  liis  own  philosophy  calls 
upon  him  to  investigate  the  reality  of  the  alleged  phe- 


nomena in  the  first  instance — ind  that,  if  it  be  as  it  is 
represented,  he  is  bound  by  the  principles  of  the  same 
philosophy  to  admit  it  as  a  fact,  whether  he  can  assign 
the  cause  of  it  or  not.  He  might  be  reminded  too,  of 
what  is  perhaps  a  very  humiliating  consideration,  but 
not  on  that  account  the  less  true,  that  the  shepherd,  who 
is  totally  ignorant  of  the  constitution  and  properties  of 
the  atmosphere,  and  altogether  unacquainted  with  the 
laws  which  regulate  the  distribution  of  its  heat  and 
moisture,  can,  by  his  own  experience  and  observation, 
predict  the  changes  of  the  weather  at  a  greater  distance 
and  with  more  certainty  than  the  philosopher  is  able 
to  do,  with  the  aid  of  all  the  discoveries  of  modern  sci- 
ence. This  indeed,  is  not  the  only,  nor  as  some  may 
be  disposed  to  think,  the  most  interesting  object  of  me- 
teorological pursuits  ;  but  while  it  is  in  iisell  of  general- 
ly acknowledged  importance,  it  serves  at  the  same  time 
to  demonstrate,  that  some  at  least  ol  the  popul.ir  max- 
ims that  prevail  on  the  subject,  are  founded  on  fact,  and 
are  in  reality  the  lessons  which  are  taught  in  the  school 
of  nature  herself. 

It  is  far  from  our  intention,  by  these  remarks,  to  un- 
dervalue the  researches  of  the  experimental  philoso- 
pher, or  to  insinuate  that  the  study  of  meteorology 
should  be  confined  to  the  collection  and  arrangement 
of  such  phenomena  as  have  been  slate-d  above.  On  the 
contrary,  we  admit,  that  these  phenomena,  of  themselves, 
can  afToid  no  accurate  information,  either  as  to  the  na- 
ture or  extent  ol  atmospherical  changes.  They  may 
indicate  these  changes,  but  their  indications  are  not 
susceptible  of  being  correctly  measured  or  definitely 
expressed.  They  are  the  result  of  certain  iiifluences 
exerted  by  the  atmosphere  in  certain  circumstances  ; 
but,  like  the  expansions  and  contractions  ot  the  thermo- 
meter in  its  rude  state,  before  the  temperatures  of  melt- 
ing snow  and  boiling  water  were  ascertained  to  be 
fixed  points,  they  are  vague  and  indefinite  quantities, 
and  it  remains  ihcrcfore  for  science  to  supply  this  de- 
sideratum by  the  application  of  instruments,  which, 
while  they  detect  the  o|)eralioii  «f  the  same  causes,  may 
shew  likewise  the  anr  unt  of  that  operation.  Still, 
however,  there  is  nothing  unphilosophical  in  supposing 
that  there  may  be  many  substances,  both  in  the  ani- 
mal and  vegetable  kingdom,  more  readily  affected  by 
atmospherical  changts,  and  consequently  acting  as  me- 
teorological instruments  of  greater  delicacy  than  any 
that  philosophy  has  yet  devised,  or  art  constructed;  and 
it  can  never,  tiierefore,  be  derogatory  to  the  honour  c." 
science  to  avail  itself  of  the  aid  of  any  class  of  pheno- 
mena, even  though  they  may  have  been  long  and  fa- 
miliarly known  lo  the  vulgar  and  illiterate.  ^leteoro- 
logy  has  already  been  indebted  lo  some  of  the  most 
common  of  these  phenomena  for  the  most  valuable  in- 
struments that  it  now  possesses;  and  theie  is  nothing 
that  foibids  us  to  hope,  that  a  more  careful  investiga- 
tion of  the  above,  and  other  similar  facts,  may  not  lead 
to  the  discovery  of  more  delicate  and  important  instru- 
ments than  have  yet  been  employed. 

Though,  in  the  preceding  sketch,  we  have  purpose- 
ly confined  ourselves  to  the  popular  view  of  meteorolo- 
gy, we  are  aware  that  this  branch  of  our  subject  is  far 
irom  being  exhausted  :  but  to  have  entered  on  a  more 
lengthened  detail,  however  interesting,  would  have  ex- 
ceeded the  limits  prescribed  to  the  whole  of  this  article. 
Our  object,  therefore,  has  simply  been,  to  give  our  rea- 
ders a  specimen  of  what  meteorology  was  in  its  early 
Slate,  and  of  the  progress  which  mav  be  made  in  the 
X   2 
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invesligalion  of  the  subject,  inilci)cinlcnt  of  the  instru- 
iiiciits  by  which  the  rcseai'clics  of  inodein  times  have 
been  assisted,  and  to  which  we  apprehend  the  attention 
(;f  pliilosophers  has  been  too  exclusively  confined.  We 
pi'ocecd  now  to  consider  the  nature  of  lliesc  instruments, 
and  the  discoveries  to  which  they  have  led. 

0/  Meteorological  Inatrumeiits. 

The  atmosphere,  as  defined  in  another  part  of  our 
work,  is  that  invisible  fluid  which  surruiiiulb  the  earth 
on  all  sides,  and  which  has  been  found,  by  various  ex- 
periments, to  be  heavy,  compressible,  and  elastic.  For 
an  account  of  the  chemical  and  physical  properties  of 
this  body,  we  refer  to  our  articles  Atmosimiere,  Che- 
mi  sruY,  PxEUMATies,  &c.  our  business  at  present  be- 
in;^  ojily  to  explain  the  methods  which  have  been  em- 
ployed to  ascertain  the  nature  and  extent  of  the  changes 
wliieh  it  has  been  fovnid  to  undergo.  These  changes 
chieily  refer  to  its  tcin/uralure,  weight,  moisture,  and  elec- 
tricitij  ;  and  the  instruments  by  which  they  are  respec- 
tively measured,  are  the //jfrmomf^cr,  barometer,  hygro- 
meter, and  electrometer.  The  result  of  these  changes 
is  in  some  cases  7Ui>K/,  and  in  others,  r«iVj  or  snow,  which 
have  also  been  subjected  to  measurement  ;  the  intensity 
of  the  former  by  the  anemometer,  and  the  quantity  ot 
the  latter  by  the  filuvimeter,  or  rain-gage.  In  describ- 
ing the  nature  and  application  of  these  instruments,  we 
shall  endeavour  to  render  our  account  intelligible  to  the 
general  reader,  from  a  conviction  that  a  simple  and  po- 
pular view  of  their  principles  and  use,  is  still  a  deside- 
latum  in  works  on  meteorology.  Many,  we  know,  are 
prevented  from  taking  an  interest  in  the  subject,  from 
not  understanding  the  nature  or  the  application  of  the 
insirurnents  to  be  employed;  and  if  we  can  therefore 
in  any  degree  contribute  to  the  more  extended  use  of 
these  instruments,  and  consequently  to  the  multiplication 
of  meteorological  observations,  we  shall  consider  our 
labours  as  of  more  service  to  the  science  in  its  present 
stale,  than  the  most  ingenious  theory,  or  the  most  pro- 
found speculations. 

The  Thermometer  is  an  instrurnent  employed  for  mea- 
suring the  heat  of  bodies  in  general,  and,  among  others, 
that  of  the  atmosphere.  It  is  a  well-known  fact,  that 
all  bodies  are  expanded,  or  have  their  bulk  increased  by 
lieat,  and  are  contracted  or  have  tlieir  bulk  diminished 
hy  cold,  that  is,  when  heat  is  abstracted  from  them, 
''.'hese  variations  of  bulk  arc  conceived  to  be  propor- 
l.onal  to  the  variations  of  heat,  and  it  is  upon  this  prin- 
ciple that  the  thermometer  has  been  constructed.  It 
consists  of  a  glass  tube  AB  (Plate  CCCLXXIV.  Fig.  1.) 
of  a  very  small  bore,  having  one  extremity  A  blown  in- 
to a  bulb.  This  bulb  and  part  of  the  tube  or  stem  is 
lilled  with  a  liquid,  generally  mercury,  which  is  found, 
on  various  accounts,  to  be  of  all  others  best  fitted  for 
the  puipose.  If  the  instrument  in  this  state  be  applied 
to  a  body  warmer  than  itself,  the  mercury  will  be  seen 
to  ascend  in  the  tube;  because  the  expansion  of  the 
glass  being  much  less  than  that  of  the  mercury,  the 
bulb  is  no  longer  capable  of  containing  the  enlarged 
volume  of  the  latter,-  which  consequently  rises  into  the 
empty  part  of  the  tube.  In  like  manner,  if  the  instru- 
ment be  applied  to  a  body  colder  than  itself,  the  bulk 
of  the  mercury  in  the  bulb  being  diminished,  that  por- 
tion of  it  which  is  in  the  tube  will  descend,  to  supply 
the  diminution  of  volume ;  and  this  will  be  found 
to  take  place  even  when  the  tube  is  held  in  a  horizontal 


position,  the  cohesion  between  the  particles  of  mercury 
being  such,  as  to  admit  of  no  separation  of  one  portion 
of  the  mabs  from  another.  Hence  it  is  obvious,  that 
every  cliange  of  temperature,  that  is,  every  increase  or 
diminution  of  heat  in  the  atmosphere,  will  produce,  on 
a  thermometer  exposed  to  it, a  corresponding  expansion 
or  contraction  of  the  mercury  ;  and  it  only  remains, 
therefore,  to  find  out  some  method  of  expressing  the 
amount  of  these  variations  in  such  a  vvay,  as  that  the 
indications  of  one  thermometer  may  be  compared  with 
those  of  another.  This  is  accomplished  by  means  of  a 
graduated  scale  CD  attached  to  the  tulie,  the  divisions 
of  which  are  thus  determined.  It  has  been  found  that 
snow  or  ice  in  a  meliing  state  is  always  of  the  same 
temperature,  and  that  the  heat  of  boiling  water,  under 
the  same  pressure,  is  also  uniform.  These  fixed  points 
being  determined,  by  immersing  the  instrument  first 
in  melting  snow,  and  aitcrwards  in  boiling  water,  are 
transferred  to  the  scale,  and  the  distance  between  them 
is  divided  into  a  certain  number  of  ecjual  parts;  the  di- 
visions being  carried  downwards  below  the  meltijig,  or, 
as  it  is  improperly  called,  the  freezing  point,  as  far  as  is 
thought  necessary,  or  as  the  scale  will  admit.  Hence 
it  is  obvious,  that  two  thermometers,  having  the  freez- 
ing and  boiling  points  thus  determined,  and  the  space 
between  them  divided  into  the  same  number  of  equal 
parts  or  degrees,  must  in  similar  circumstances  uni- 
formly indicate  the  same  temperature.  The  divisions 
themselves  will  be  larger  or  smaller,  according  to  the 
relative  capacities  of  the  bulbs  and  stems,  but  this  cir- 
cumstance does  not  in  any  degree  affect  their  indica- 
tions. Neither  is  it  necessary  that  the  space  between 
the  freezing  and  boiling  points  should  be  divided  into 
one  number  of  jjarts  rather  than  another.  This  is  al- 
together arbitrary,  and  may  consist  of  50,  100,  1000, 
or  any  other  that  may  be  thought  convenient.  In  com- 
paring the  indications  of  two  thermometers,  it  is  only 
requisite  that  the  number  in  each  be  known,  though  it 
is  certainly  desirable  that  a  uniform  scale  should  be 
adopted. 

According  to  the  division  generally  used  in  this 
country,  the  space  between  the  IVeezing  and  boiling 
points  consists  of  180  degrees.  Fahrenheit,  who  first 
employed  this  scale,  and  whose  name  it  still  bears, 
imagined  that  the  greatest  cold  that  could  be  produced, 
is  that  which  results  from  a  mixture  of  snow  and  sea- 
salt,  and  he  adopted  that  temperature  as  the  com- 
mencement of  the  scale,  which  he  accordingly  marked 
zero,  or  o.  He  then  exposed  the  instrument  to  the 
heat  of  boiling  mercury,  and  having  marked  the  point 
to  which  it  rose,  he  divided  the  space  between  that 
point  and  the  lower  extremity  into  6J0  equal  parts. 
He  afterwards  found  that  the  melting  point  of  snow- 
corresponded  with  the  32d  division,  and  the  boiling 
point  of  water  with  the  212th.  Hence,  in  what  are 
called  Fahrenheit's  thermometers,  the  freezing  point  is 
32,  and  the  boiiing  point  212,  the  difference  between 
them  being  180.  The  mode  of  graduating  the  scale 
originally  adopted  by  Fahrenheit,  has  been  long  ago 
abandoned  for  that  stated  above  ;  but  the  graduation 
itself,  though  liable  to  many  objections,  is  still  retained, 
and  it  is  to  this  scale  that  all  our  references  in  this  ar- 
ticle are  made.  This  graduation  is  represented  on  the 
side  CD  of  the  scale,  in  Fig.  1. 

Among  the  various  thermometrical  scales  that  have 
at  different  times  been  proposed,  that  which  is  now 
generally  used  in   France,  and  known  by  the  name  of 
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the  centigrade,  is  perliaps  upon  the  whole  the  most  eli- 
gible. The  distance  between  the  Ireezing  and  boiling 
points  is  divided  into  100  equal  parts,  the  freezing 
point  being  marked  0,  and  the  boiling  point  100.  We 
must  refer  to  our  article  Thekmometek,  for  a  particu- 
lar account  of  the  methods  by  which  the  indications  of 
different  thermomeiers  may  be  compared  ;  but  we  may 
here  remark,  that  when  any  given  temperature  is  ex- 
pressed in  degrees  of  the  centigrade,  it  may  be  con- 
vened into  those  of  Fahrenheit,  by  the  following  simple 
rule.  Multiply  the  degrees  of  the  centigrade  by  9,  di- 
vide the  product  cy  5,  and  add  32  to  the  quotient.  Thus 
when  the  centigrade  stands  at  25,  Fahrenheit,  in  the  same 
circumstances,  will  indicate  77,  for  25  nmlliplied  by  9, 
and  divided  by  5,  gives  45,  which  added  to  32  is  77. 
The  divisions  in  every  thermometer  are  numbered  from 
zero  downwards,  in  ihe  same  way  as  from  zci  o  upwards  ; 
but  to  distinguish  them, the  formerare  written  with  the 
negative  sign  or  minus  prefixed.  Thus  — 15  means  a 
temperature  15  degrees  below  0.  The  degrees,  accord- 
ing to  this  graduation,  are  represeiited  on  the  side  EF 
of  the  scale,  in  Fig.  1. 

Thermometers  are  sometimes  constructed  of  alcohol, 
or  spirit  of  wine,  which,  though  inferior  in  many  re- 
spects to  mercury,  is  on  certain  occasions  preferable, 
and  indeed  necessary,  as  for  example,  in  ascertaining 
temperatures  below  the  point  at  which  mercury  freezes. 
In  an  alcoliol  thermometer,  the  freezing  point  may  be 
ascertained  by  plunging  it  into  melting  snow,  as  stated 
above,  but  the  other  divisions  must  be  determined  by 
comparing  it  with  a  mercurial  one,  previously  graduat- 
ed as  alcohol  passes  into  a  state  of  vapour  long  before 
it  arrives  at  the  heat  of  boiling  water.  Even  mercu- 
rial thermometers  are  frequently  graduated  in  this  way, 
the  tube  in  many  of  them  being  too  short  to  admit  of 
the  instrument  being  exposed  to  so  elevated  a  tempera- 
ture. 

In  meteorological  observations,  it  has  been  found 
very  desirable  to  have  some  method  of  ascertaining  the 
greatest  degree  of  heat  and  cold,  daring  any  given  in- 
terval, in  the  absence  of  the  observer.  Various  con- 
trivances have  accordingly  been  employed  for  accom- 
plishing this,  by  means  of  what  are  called  self-regis- 
tering thermometers.  Those  commonly  in  use  are  of  a 
very  simple  consiruction.  A  mercurial  thermometer, 
AB,  (Phue  CCCLXXIV.  Fig.  2.)  of  a  somewhat  wider 
bore  than  ordinary,  with  a  small  bit  of  steel  wire  a  over 
the  mercury,  so  as  to  slide  easily  up  and  down  in  the 
tube,  is  placed  in  a  horizontal  position.  As  the  tempera- 
lure  increases,  the  mercury  pushes  forward  the  bit  of 
itecl  or  index  ;  but  when  the  mercury  again  retires,  in 
consequence  of  a  diminution  of  temperature,  the  index 
remains  behind  at  the  highest  point  to  which  the  mer- 
cury has  risen.  A  thermometer  AB  (Fig.  3.)  of  a  similar 
bore,  but  filled  with  spirit  of  wine,  and  having  a  small 
thread  of  glass  a,  about  half  an  inch  in  length,  immersed 
in  the  fluid,  is  also  placed  in  a  horizontal  position.  As 
the  temperature  diminishes,  and  the  spirit  sinks  in  the 
tube,  it  is  found  that  the  surface  of  the  liquid  does  not 
pass  the  glass  index,  but  carries  it  along  with  it, 
though,  when  an  increase  of  temperature  again  takes 
place,  and  the  spirit  rises  in  the  tube,  the  index  is 
left  behind  at  the  lowest  point  to  which  the  liquid  had 
sunk.  T-o  prepare  the  instruments  for  a  new  observa- 
tion, they  are  both  inclined,  so  as  to  bring  the  index  in 
each  to  the  surface  of  the  liquid,  when  they  are  again 
placed  in  a  horizontal   position.     In  referring  to  these 


instruments  in  the  course  of  this  article,  we  shall  deno- 
minate the  first  a  ina^sitiium,  and  the  last  a  minimum 
thermometer.  For  a  more  particular  account  of  the 
method  of  constructing  these,  and  others  of  the  same 
kind,  see  the  article  Thermometer. 

In  ascertaining  the  temperature  of  the  atmosphere, 
by  means  of  the  thermometer,  it  is  of  great  importance 
to  attend  to  the  situation  of  the  instrument.  It  ought 
to  be  placed  so  as  to  be  in  the  shade,  not  only  at  the 
time  of  observation,  but  during  the  whole  day,  and  at 
such  a  distance  from  surrounding  objects,  as  not  to  be 
aff"ected  by  any  changes  in  their  temperature.  We 
have  repeatedly  found  that  the  reflection  of  the  sun's 
rays  from  an  opposite  wall,  though  at  the  distance  of 
50  feet,  and  where  there  was  a  free  circulation  of  air, 
has  raised  the  thermometer  several  degrees  higher  than 
the  actual  temperature  of  the  atmosphere.  We  have 
also  found,  that  of  two  thermometers,  graduated  with 
the  greatest  care,  and  separated  only  by  a  thin  bar  of 
wood,  the  one  on  the  upper  side  of  the  bar,  from  be- 
ing more  exposed  to  the  sky  than  the  other,  has  some- 
times, during  a  clear  night,  stood  several  degrees 
lower.  In  meteorological  observations,  therefore,  the 
thermometer  should  be  screened  from  the  sky,  as  well 
as  from  the  reflection  of  the  sun's  rays.  The  bulb  too 
should  be  exposed  naked  ;  and  if  it  is  accidentally 
wetted,  itouglu  to  be  wiped  dry  before  making  an  ob- 
servation, otherwise  it  will  indicate  a  lower  temperature 
than  it  ought  to  do,  from  the  influence  of  evaporation. 
In  consequence  of  not  attending  to  these  sources  of 
fallacy,  we  suspect  that  many  of  the  meteorological  ta- 
bles that  have  been  published,  cannot  be  relied  on  as 
affording  an  accurate  view  of  the  temperature  of  the 
atmosphere. 

The  Barometer,  we  have  already  stated,  is  an  instru- 
ment employed  for  measuring  the  changes  that  tiike 
place  in  the  weight  of  the  atmosphere.  The  principle 
upon  which  it  is  constructed  may  be  explained  by  a 
very  familiar  example.  If  a  tube,  open  at  both  ends, 
with  a  piston  exactly  fitted  to  it,  have  its  lower  extre- 
mity, to  which  the  piston  has  been  previously  pushed 
down,  immersed  in  water,  on  drawing  up  the  piston, 
the  water  will  follow  it,  and  continue  to  do  so  till  it 
rises  to  the  height  of  about  ."3  feet.  The  same  thing 
will  take  place  if  the  tube  be  immersed  in  mercury, 
with  this  difference,  that  the  mercury  will  ascend  only 
to  about  the  height  of  3)  inches.  The  eflfect  in  both 
cases  is  produced  by  the  weight  of  the  atmosphere. 
By  drawing  up  the  piston,  the  pressi;re  of  that  weight 
is  removed  from  the  portion  of  the  fluid  immediately 
under  it,  while  it  continues  to  be  exerted  on  the  sur- 
face of  all  the  rest-  The  liquid  is  therefore  forced  up 
into  the  tube,  till  the  column  be  of  such  a  height  as  lo 
balance  the  weight  of  the  atmosphere.  If  a  glass  tube 
of  convenient  length,  and  open  at  one  end,  be  filled 
with  mercury,  and  then  inverted  perpendicularly  into 
a  basin  of  mercury,  so  that  the  open  end  may  be 
under  the  surface,  the  mercury  will  sink  down  from 
the  upper  extremity,  and  stand  at  the  point  to  which 
it  would  have  risen,  had  a  piston  been  employed  as 
stated  above.  In  this  form  it  constitutes  a  barometer, 
and  the  changes  of  weight  which  the  atmosphere  un- 
dergoes, are  indicated  by  the  rising  and  falling  of  the 
mercurv  in  the  tube.  To  measure  these  variations,  a 
scale  may  be  placed  parallel  with  the  tube,  and  divid- 
ed into  inches  and  decimals,  beginning  at  the  surface 
of  the  mercury   in   the  basin.     It   is  obvious,  hov.ever, 
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that  if  the  scale  be  fixed  when  the  mercury  sinks  in 
the  lube,  the  surface  ot  that  in  the  basin  must  rise  in 
proportion  to  the  relative  width  of  ihe  basin  and  the 
tube,  and  consequently  stand  higher  than  the  com- 
mencement of  the  scale  ;  and  in  like  manner,  when  the 
mcicury  rises  in  the  tube,  the  suriace  ol  that  in  the 
basin  must  sink,  and  stand  lower  than  the  beginning 
ol  the  scale.  In  the  one  case, ihcrefoie,  the  mercury  in 
the  lube  will  stand  at  a  higher,  and  in  llie  other  at  a 
lower  point  ttian  it  ought  to  do.  This  inaccuracy  is 
in  part  removed,  by  making  the  basin  very  wiae  re- 
latively to  the  tube,  but  slill  more  effeclually  by  con- 
structing it  in  such  a  n;anner  that  the  suriace  of  the 
mercury  in  the  basin  may  be  raised  or  depressed  to  the 
commencement  of  the  scale.  In  general  a  portion  only 
ol  the  scale  is  divided,  viz  from  the  uveniy-seventh  to 
the  thirty-first  inch,  reckoning  trom  the  surface  ot  the 
mercury  in  the  basin,  because  these  are  found  to  be  the 
ordinary  limits  of  the  baiometrical  range.  See  Baro- 
meter. 

It  is  hardly  necessary  to  observe,  that  the  barometer, 
in  order  to  indicate  correctly  the  weight  of  the  atmo- 
sphere, should  be  placed  in  a  perpendicular  position. 
It  should  also  have  a  thermometer  attached  to  it.  to  be 
observed  at  the  same  time  with  the  barometer  itseil,  as 
the  length  ol  the  column  of  mercury  is  affected  not 
only  by  the  pressure,  but  also,  though  in  a  much  smaller 
degree,  by  the  temperature  of  the  atmosphere.  Thus, 
if  the  barometer  at  the  temperature  of  32°  stands  at  30 
inches,  it  would,  under  the  same  pressure  at  the  tem- 
perature of  62°,  stand  at  one  tenth  above  30  inches.  The 
elevation  of  the  place  where  the  barometer  is  situated, 
is  also  necessary  to  be  taken  into  the  account  When 
carried  upwards,  the  mercury  is  found  to  sink  in  the 
tube  at  the  rate  of  about  one-tenth  of  an  inch  for  every 
90  feet  of  ascent,  (see  Pneumatics)  and  consequently 
no  comparison  can  be  instituted,  between  observations 
of  the  barometer  at  diflercnt  places,  unless  the  heights 
of  these  places  be  accurately  known. 

Several  plans  have  been  proposed,  and  attempts 
made,  to  constiuct  a  self-registering  barometer,  for  re- 
cording the  greatest  elevations  and  depressions  of  the 
mercury,  in  the  absence  of  the  observer.  The  con- 
trivances are  abundantly  simple,  but  they  are  all  liable 
to  the  same  objection,  that  by  increasing  the  friction, 
they  diminish  the  delicacy  of  the  instrumerit,  thereby 
rendering  it  unfit  for  indicating  minute  changes  in  the 
pressure  of  the  atmosphere  The  simplest,  and  per- 
haps the  best  contrivance  of  this  sort  hitherto  proposed, 
is  described  in  our  article  Baromf.ter.  For  represen- 
tations of  different  forms  of  the  barometer,  see  Plates 
LIlI.andLlV. 

An  improved  portable  barometer,  or  rather  a  substi- 
tute for  that  instrument,  has  lately  been  invented  by 
Ml.  Adie  of  this  place,  which  we  shall  shortly  describe 
in  the  words  of  the  inventor  himself,  as  stated  in  the 
patent  The  principle  of  the  instrument,  which  Mr. 
Adie  has  denominated  a  Sym/iiesometer,  consists'  in 
me>isuring  the  weight  of  the  atmosphere  by  the  com- 
pression of  a  gaseous  column.  It  consists  of  a  tube  of 
glass  ABCD,  (Plate  CCCLXXIV.  Fig.  4.)  of  about  18 
inches  long,  and  0.7  of  an  inch  diameter  inside,  termi- 


nated above  by  a  bulb  D,  and  having  the  lower  extre- 
mity bent  upward,  and  expanding  into  an  oval  cistern 
A,  open  at  top.  The  bulb  D  at  the  upper  extremity 
being  filled  with  hydrogen  gas,  and  a  part  of  the  cistern 
A  and  tube  BC  with  almond  oil,  coloured  with  ancnusa 
root,  the  enclosed  gas,  by  changing  its  bulk  according 
to  the  pressure  of  the  atmospnere  on  the  oil  in  the  cis- 
tern, produces  a  corresponding  eleva'ion  or  depression 
of  the  oil  in  the  tube,  thereby  indicating  the  variations  in 
the  weight  oi  the  atmosphere.  The  scale  lor  measuring 
these  changes  is  determined  by  placing  the  instrument 
along  with  an  accurate  barometer  and  thermometer,  in 
an  apparatus  where  the  air  may  be  condenseil  or  rarified, 
so  as  lo  make  the  barometer  stand  at  27,  28,  29,  3u,  or 
any  other  given  number  ot  inches.  The  difl'erent 
heights  of  ihe  oil  in  ihe  tube  of  the  sympiesometer  cor- 
responding lo  these  points  being  marked  on  its  scale 
EF,  and  the  spaces  between  being  divided  into  an 
hundred  parts,  these  divisions  correspond  with  hun- 
dredths of  an  inch,  on  ihe  scale  of  the  mercurial  baro- 
meter. To  coriect  the  error  that  would  arise  from  the 
change  produced  in  the  gas  by  a  change  of  tempera- 
ture, the  principal  scale  EF  is  made  to  slide  upon 
another  GH,  so  graduated,  :ts  to  represent  that  change, 
and  corresponding  to  the  degrees  of  a  common  ther- 
mometer IK  attached  to  the  instrument.  In  this  state, 
the  rule  for  using  the  instrument  is  simply  to  observe 
the  temperature  by  the  ihermometer,  and  to  sei  the 
index  a  which  is  upon  the  sliding  scale,  opposite  to  the 
degree  of  temperature  upon  the  fixed  scale,  then  the 
height  of  the  oil,  as  indicated  on  the  sliding  scale,  will 
be  the  pressure  ot  the  air  required.  The  sliding  scale 
EF  is  moved  by  means  of  the  knob  L.  We  shall  have 
occasion  in  another  part  of  this  article  lo  notice  the  in- 
dications of  the  sympiesometer,  as  compared  with  those 
of  the  common  barometer.  See  the  Edviburgh  Fhilo- 
so/ihkal  Journal,  vol.  i.  p.  5  4. 

The  Hygrumctcr  is  an  instrument  of  great  import- 
ance in  meteorology,  as  indicating  changes  in  the  hu- 
midity of  the  atmosphere.  The  idea  of  this  instru- 
ment seems  to  have  been  first  suggested  by  the  expan- 
sions and  contractions,  which  animal  and  vegetable 
substances  are  observed  to  undergo,  when  exposed  lo 
difTerent  degrees  of  moisture.  We  find  accordingly 
that  a  great  proportion  of  the  hygrometers  hitherto  em- 
ployed, have  consisted  of  one  or  other  of  these  sub- 
stances, and  tliough  some  of  them  are  susceptible  of 
great  delicacy,  they  are  all  radically  defective,  inas- 
much as  the  frequent  changes  to  which  they  are  ex- 
posed must  in  lime  produce  a  partial  derangement  in 
the  texture  of  the  substances,  and  consequently  their 
indications  become  inaccurate  The  only  hygrometer 
that  we  think  deserving  the  attention  of  meteorologists, 
is  that  delicate  insiriiment  the  tliermoscope  of  Count 
Rumford,  or  the  differential  thermometer  of  Mr.  Leslie. 
This  instrument  has  already  been  described,  and  its 
supcrioriiy  lo  every  other  pointed  out.  in  the  article 
Hvgho.mktry,  to  which  we  refer.*  We  apprehend, 
however,  mat  i'  is  not  yet  so  perfect  as  to  be  incapable 
of  fjrtiK  r  inipiovement.  and  we  have  therefore  to  pro- 
pose a  modification  of  it,  which  we  conceive  is  better 
adapted  lo  the  purposes  of  meteorology.     In  the  course 


•  Our  counlr\'maii.  Dr.  James  HuUnn,  as  we  are  informed  by  Mr.  Pluyfah-,  was  the  first  person  who  applied  the  power  of  evapora''ion 
to  produce  cold',  to  the  construction  ofa  Hyi^romeier,  and  was,  therefore,  the  uiuloiibled  inventor  of  Ihe  Thermometricul  Hygrometer. 
Mr.  Leslie  substituted,  in  place  of  the  coinmnn  thermom' 'i-r,  the  T/iermosrope.  or  differenlial  Thermometer,  invented  by  Count 
[{u:nford  and  himself.     See  Playfair's  Jjfe  of  Uutton.    Ediii.  Trans.  Vol.  V.  p.  67,  note.    Ed. 
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of  our  observations,  we  had  long  felt  that  a  self-regis- 
tei'ing  hygrometer  was  still  a  desideratum  ;  and  though 
it  readily  occurred  to  us  that  the  differential  thermome- 
ter might  easily  be  constructed,  so  as  to  mark  the  great- 
est dryness  in  the  absence  of  the  observer,  there  ap- 
peared to  be  some  difficulty  in  making  it  to  register  the 
greatest  moisture.  Both  these  objects  are  completely 
accomplished  by  the  following  simple  contrivance, 
which,  as  far  as  we  know,  is  the  first  attempt  of  the 
kind  that  has  hitherto  been  made.  We  have  already 
submittcdit  to  the  public  through  the  medium  ofBlack- 
woon's  Magazine, (No.  12.)  though  we  do  not  know  that 
it  has  yet  been  adopted  in  any  meteorological  observa- 
tions. 

A  tube,  CD  (Plate  CCCLXXIV.  Fig.  5.)  such  as  is 
commonly  used  for  constructing  a  selfregisteiing  ther- 
mometer, is  bent  upwards  at  C  and  D,  and  terminates 
in  a  bulb  A.  Into  this  bulb  is  introduced  a  portion  of 
sulphuric  acid,  sufficient  to  fill  the  tube  and  a  small  part 
of  the  bulb  ;  and  along  with  the  acid  i  small  bit  of  glass 
a,  of  such  a  diameter  as  to  move  easily  in  the  tube  when 
the  instrument  is  inverted.  To  the  extremity  D  another 
bulb  B  is  attached  ;  and  the  air  contained  in  bolli  bulbs  is 
so  adjusted,  that  when  they  are  at  the  same  temperature 
the  liquid  stands  at  a  point  near  tlie  extremity  D,  and 
which  is  marked  0  on  the  attached  scale  EF.  If  the  tem- 
perature of  the  bulb  B  be  now  increased,  or,  which 
produces  the  same  elTect,  if  that  of  A  be  diminished, 
the  portion  of  air  in  the  upper  part  of  the  bulb  will  con- 
tract, while  that  contained  in  B  will  expand  in  the 
same  proportion,  and  the  liquid  will  of  course  be  forced 
from  D  towards  C,  the  diff'crence  of  temperature  being 
indicated  upon  the  scale  in  degrees,  each  of  which,  ac- 
cording to  the  graduation  adopted  by  Mr.  Leslie,  is  the 
thousandth  part  of  the  ditTerence  between  the  tempera- 
tures of  freezing  and  boiling  water.  The  divisions  of 
this  scale,  which  has  been  called  the  mitlesimal,  may  be 
thus  determined:  Let  the  bulb  A  be  suriounded  with 
melting  snow,  while  the  instrument  is  placed  in  an  at- 
mosphere of  any  higher  temperature,  say  50°  of  Fah- 
renheit, and  let  the  point  be  marked  at  winch  the  li- 
quid becomes  stationary.  The  distance  between  zero 
and  this  point,  in  the  case  supposed,  will  be  18°  of  Fah- 
renheit, or  100°  of  the  millesimal  scale,  and  that  distance 
being  divided  into  an  hundred  equal  parts,  will  give  the 
graduation  lequired.  The  divisions  may  be  extended 
beyond  100°  it  necessary,  but  in  this  climate  a  greater 
range  will  seldom  be  required. 

To  prepare  the  instrument  for  observation,  it  only 
remains  to  cover  the  bulb  A  with  silk,  and  moisten  ii, 
taking  care  that  the  two  bulbs  be  as  nearly  as  possible 
of  the  same  colour.  The  index,  or  small  bit  of  glass 
«,  is  then  to  to  be  brought  to  the  surface  of  the  liquid,  by 
depressing  the  extremity  D,  and  the  instrument  to  be 
exposed  in  a  horizontal  position.  As  the  evaporation 
from  tlie  surface  of  the  bulb  A  i^ocs  on,  the  air  witliin 
contracts,  from  the  depression  of  temperature  produced 
by  the  evaporation;  and  the  liquid  is  forced  from  D  to- 
wards C  by  the  elasticity  of  the  air  in  B,  carrying  with 
it  the  index  a.  When  the  evaporation  has  reached  its 
maximum,  the  liquid  as  well  as  the  index  becomes  sta- 
tionar)  ;  hut  sliouUi  the  process  of  evaporation  diminish, 
the  liquid  will  again  move  lowaris  D,  while  the  index 
is  left  behind,  tints  m.rking  the  maximum  oj  dryness 
in  Ihe  absence  of  the  observer. 

Tu  find  the  gixatcsi  (u-^iee  of  moisture,  another  in- 
strument is  to  be   employetl,  which  is  represented  in 


Plate  CCCLXXIV.  Fig.  6.  The  only  difference  be- 
tween this  and  tiie  former  is,  that  the  air  in  the  two 
bulbs  is  to  be  so  adjusted,  ttiat  when  they  arc  at  the 
same  temperature  the  liquid  m-jy  stand  near  the  extre- 
mity C,  the  distance  between  C  and  zero  being  a  little 
more  than  the  length  of  the  index  a,  and  the  bulb  B  is  to 
be  covered  as  A  was  in  the  former.  The  scale  is  gradua- 
ted as  before. 

When  the  instrument  is  adjusted  and  exposed,  eva- 
poration goes  on  from  the  surf4ce  of  B,  anj  the  liquid 
of  course  moves  towards  D  ;  but  when  the  evaporation 
diminishes,  the  liquid  is  again  forced  back  toward*  C 
till  it  arrives  at  the  index  a,  and  should  the  evaporating 
energy,  or  dryness  of  the  air,  still  continue  to  diminish, 
the  index  itself  is  then  carried  towards  zero  till  the  eva- 
poration be  at  its  minimum.  The  liquid  then  becomes 
stationary;  and  tliough  it  should  afterwards  mount 
higher,  in  consequence  of  an  increased  evaporation,  still 
the  index  remains  at  the  lowest  point  to  which  the  li- 
quid had  sunk,  thus  marking  the  minimum  of  dryness  in 
tlie  absence  of  the  observer.  In  both  cases,  as  in  the  ori- 
ginal foitn  of  the  hygrometer,  the  covered  bulb  is  to  bs 
kept  continually  moist  with  water,  conveyed  to  it  by 
filaments  of  floss  silk  from  an  adjoining  vessel.  AVe 
shall  afterwards  have  occasion  to  notice  the  advantages 
of  the  above  form  of  the  hygrometer. 

In  our  meteorological  observations,  we  have  been 
accustoined  for  several  years  to  employ  two  delicate 
therinoineters  instead  of  a  hygrometer,  and  find  that 
they  not  only  answer  the  same  purpose,  but  have  the 
additional  advantage  of  showing  the  absolute  as  well  as 
the  relative  temperatutes  of  the  two  bulbs.  The  ther- 
mometers are  of  such  a  r.wige  as  to  admit  reading  off" 
the  tenth  of  a  centigrade  degree,  which  corresponds 
with  a  degree  of  Leslie's  scale.  The  bulb  of  one  of 
them  is  covered  with  silk  kept  constantly  moist,  and 
the  difference  of  temperature  between  the  two,  express- 
ed in  tenths  of  a  centigrade  degree,  gives  the  heiglu  of 
the  hygrometer  hy  liie  millesimal  scale. 

Of  the  Electrometer  us  a  meteorological  instrument,  it 
is  unnecessary  to  say  much.  It  has  never  yet  been  re- 
gularly observed,  except  for  a  limited  period,  nor  is  it 
likely  to  be  so  soon.  Our  readers  will  find  a  full  ac- 
count of  the  various  electrometers  at  present  known 
under  the  article  Eleotricity,  with  the  results  of  ob- 
servations niade  by  some  of  the  most  delicate  of  these 
inbtruments.  Tlie  difficulty  of  construction,  as  well  as 
the  want  of  a  determinate  scale  by  which  to  measure 
the  intensity  of  atmospherical  electricity,  presents  an 
obstacle  to  the  general  use  of  the  electrometer,  which 
we  are  afraid  will  not  soin  be  surmounted,  though  the 
discovery  of  sucii  an  instrument  on  simple  and  accurate 
principles,  could  hardly  fail  greatly  to  extend  the  boun- 
daries of  meteorological  science.  That  science  indeed 
must  always  be  in  an  imperfect  stute,  so  long  as  we 
have  not  the  means  of  measuring  the  effects  of  the  most 
active  of  all  agents  in  the  production  of  atmospherical 
phenomena. 

The  only  other  instruments  connected  with  meteoro- 
logy wliich  we  shall  at  present  notice,  arc  the  .Anemo- 
meter. Rain-gage,  and  Atmometer.  The  anemometer,  or 
instrunietit  lor  measuring  tlie  velocity  of  the  wind,  has 
already  been  treateil  of  under  that  article,  wliere  its 
various  forms  have  been  fully  described.  Of  liiese, 
Lind's  is  perhaps  the  most  convenient,  though  Leslie's 
is  Uiiquestionably  tiic  most  philosophical.  Tne  former 
measures  the  force  of  the  wind   by  the  height  to  wiiich 
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it  raises  a  column  of  water  in  a  bent  tube,  as  indicated 
by  an  allachetl  scale.  A  table  sbcwing  the  velocity  of 
lUc  wintl,  correspondini^  to  various  hcigiits  in  the  co- 
lumn, is  p;ivcn  at  the  end  of  the  ai'ticle  Anemomeif.r, 
from  which  it  appears,  that  when  the  velocity  does  not 
cxcee<!  six  miles  an  hour,  the  elevation  of  the  water  is 
so  small  as  to  render  it  impossible  to  ascertain  the  pre- 
cise heit;ht  of  ih.;  column  wilhout  the  help  of  a  vernier, 
a  contrivance  of  which  the  nature  of  the  instrument 
hardly  admits.  We  have  found,  indeed,  from  experi- 
ence, that  it  is  quite  impracticable  with  this  instrument 
to  determine  the  velocity  of  the  wind  with  any  thing 
like  accurary.  unless  it  amounts  to  about  1  1  miles  an 
Iiour,  or  what  Lind  calls  a  frcsli  breeze. 

Leslie's  anemometer  is  founded  on  the  principle,  that 
the  cooling  power  of  a  stream  of  air  is  proportional  to 
its  velocity.  It  consists  simply  of  a  common  spirit  of 
wine  thermometer  having  a  pretty  large  Inilb  ;  and  the 
force  of  the  wind  is  deduced  by  an  easy  calculation,  (see 
Anemomeiek.)  from  the  time  which  it  takes  to  cool 
through  half  the  number  of  degrees  which  it  had  been 
])reviously  raised  by  the  heat  of  the  hand.  The  result 
thus  obtained,  we  have  found  in  a  great  many  instances 
to  coincide  almost  exactly  with  that  given  by  Lind,  ac- 
cording to  Ilutton's  calculations  ;  the  coincidence  being 
always  closest  when  the  wind  was  so  high  as  to  admit 
of  Lind's  anemometer  being  accurately  observed.  It  is 
to  be  regretted  that  the  instrument  has  hitherto  been 
so  seldom  used. 

The  Pluvimeter,  or  rain-gage,  for  ascertaining  the 
deptii  of  rain  that  falls  on  any  given  spot,  is  variously 
fitted  up ;  but  we  shall  confine  ourselves  to  the  de- 
scription of  one  which  we  have  used  for  many  years, 
and  which  appears  to  us  as  simple,  and  at  the  same 
time  as  accurate,  as  any  that  we  have  yet  seen.  It  con- 
sists of  a  copper  fuimel  AB,  (Plate  CCCLXXIV.  Fig. 
7,)  five  inches  in  diameter  at  top,  and  inserted  into  a 
tube  CD  of  the  same  metal,  thirty  inches  in  length, 
and  one  and  a  half  in  diameter,  furnished  with  a  stop 
cock  E  at  the  lower  end.  It  is  examined  every  morn- 
ing at  ten  o'clock,  and  if  any  rain  has  fallen  during  the 
preceding  24  hours,  it  is  measured  by  letting  it  off 
through  the  stop-cock  into  FG,  a  glass  tube  of  .5  of  an 
inch  in  diameter,  with  an  attached  scale  of  inches  and 
tenths.  By  this  means  the  rain  that  falls  on  a  circular 
area  of  5  inches  in  diameter  is  collected  on  an  area  of 
.5  of  an  inch,  so  that  inches  and  tenths  of  water  in  the 
tube  correspond  to  hundreths  and  thousandths  of  an  inch 
of  rain  on  the  surface  of  the  ground. 

To  prevent  waste  by  evaporation,  the  communica- 
tion between  the  funnel  and  the  capper  tube  is  made 
very  narrow.  The  upper  edge,  or  rim  of  the  funnel,  is 
also  turned  upwards  from  the  inclined  direction  of  the 
under  part,  so  as  to  stand  perpendicular,  the  better  to 
prevent  the  rain  that  falls  within  the  gage  from  being 
thrown  over  after  striking  against  the  interior.  In 
some  rain-gages,  the  rim  is  inclined  a  little  from  the 
perpendicular  inwards.  This  we  conceive  to  be  wrong, 
as  part  of  the  rain  that  falls  on  the  outside  of  the  in- 
clined rim  may  thus  be  thrown  into  the  gage,  which 
will  consequently  indicate  a  greater  quantity  than  it 
ought  to  do.  After  all,  however,  the  rain-gage  is  but 
an  imperfect  instrument.  It  gives  only  an  approxima- 
tion to  the  depth  of  rain  in  any  case,  and  of  small  quan- 
tities it  gives  no  indication  at  all,  owing  to  the  loss  by 
evaporation  before  passing  from  the  funnel  into  the 
tube.     It  is  hardly  necessary  to  remark,  that  the  upper 


edge  of  the  funnel  ought  to  be  parallel  to  the  horizon, 
r.nd  that  tl.e  ir.striinient  should  be  placed  at  a  distance 
from  any  object  'hat  miglu  screen  it  from  the  rain. 

The  jitmomelcr,  or  as  it  is  sometimes  called  the  evafio- 
romeler,  lor  measuring  the  quantity  of  water  evaporated 
in  any  given  tiinc,  is  an  instrument  which  has  not  till 
lately  been  brought  to  any  gnat  degree  of  perfection.  A 
circular  basin  of  uniform  width  fiom  top  to  bottom,  fill- 
ed with  water,  is  the  simplest  form  of  the  instrument; 
and  the  quantity  evaporated  may  be  very  accurately  as- 
certained by  means  of  a  graduated  glass  tube,  similar 
to  that  described  above  for  measuring  the  depth  of 
rain.  There  are  several  difiiculties,  however,  attending 
the  use  of  the  instrument,  which  render  it  a  very  un- 
certain indication  of  the  absolute  quantity  evaporated. 
If  it  be  exposed  freely  to  the  sim  and  wind,  the  heat 
acquired  by  the  vessel  itself  will  rapidly  promote  eva- 
poration ;  and  if  the  basin  be  kept  nearly  full,  as  it 
ought  to  be,  the  water  will  be  agitated,  and  thrown 
over  by  the  wind,  Nor  do  vve  conceive,  even  though 
this  last  accident  were  guarded  against,  that  the  result 
would  be  either  satisfactory  or  important.  If  the  ob- 
ject of  the  aimometer  be  to  ascertain  the  dissolving 
power  of  the  air,  it  may  be  accomplished  by  placing 
the  basin  in  a  sheltered  situation  as  well  as  if  it  were 
freely  exposed,  and  if  the  quantity  evaporated  from  the 
ground  be  required,  the  simplest  and  the  most  accurate 
method  is  that  adopted  by  Dalton,  as  explained  under 
the  article  Evaporation. 

An  atmomeler,  upon  a  very  simple  principle,  was 
some  years  ago  constructed  by  Mr.  Leslie.  It  consists  of 
a  ball  of  porous  earthenware  two  or  three  inches  in  di- 
ameter, into  which  is  inserted  a  glass  tube,  so  graduat- 
ed that  the  quantity  of  water  contained  between  two 
divisions  of  the  tube,  would  cover  the  outer  surface  of 
the  ball  to  the  depth  of  one  thousandth  part  of  an  inch. 
The  ball  and  tube  being  filled  with  water,  the  top  of 
the  latter  is  covered  with  a  brass  cap,  which  by  means 
of  a  screw  and  collar  of  leather  is  made  quite  air-tight, 
and  the  instrument  is  suspended  out  of  doors,  freely 
exposed  to  the  wind.  In  tiiis  state  the  humidity  exudes 
through  the  surface  of  the  ball  just  as  fast  as  it  eva- 
porates, and  the  descent  of  the  column  in  the  tube  in- 
dicates the  quantity  evaporated.  As  the  pressure  of 
the  atmosphere  is,  in  a  great  measure,  removed  by  the 
lightness  of  the  collar,  the  water  is  prevented  from  pass- 
ing through  the  ball  so  quickly  as  to  drop,  while  the 
space  which  it  leaves  empty  at  the  top  is  occupied  by 
the  very  minute  stream  of  air  which  is  imbibed  by  the 
moisture  on  the  outside,  and  may  be  seen  rising  through 
the  water  in  the  lube. 

The  instrument  is  very  simple,  but  we  have  found, 
from  numerous  trials,  that  it  is  totally  useless  for  a  con- 
tinued series  of  observations.  The  obvious  impossibi- 
lity of  using  it  in  frosty  weather  is  itself  an  insuperable 
objection  ;  but  there  is  another  which  renders  it  equal- 
ly unsatisfactory  at  all  seasons  of  the  year.  Though  a 
portion  of  air,  as  we  have  already  remarked,  is  im- 
bibed by  the  humid  surface  of  the  ball,  and  rises  into 
tlie  part  of  the  lube  from  which  the  water  has  subsided, 
it  is  in  so  small  a  quantity  as  to  exert  very  litlle  pres- 
sure on  the  surface  of  the  water.  The  consequence  is, 
that  during  a  shower,  the  rain  that  falls  on  the  surface 
of  the  ball  is  forced  into  the  interior,  so  that  the  wa- 
ter again  rises  in  the  tube  ;  and  though  the  elasticity 
of  the  air  above  must  at  length  counteract  this  process, 
it  is  still  sufficient  to   render  the  indicaiions  of  the  in- 
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strument  altogeiher  uncertain.  As  a  proof  of  this,  we 
shall  mention  one  instance  among  several  others  that 
might  be  stated.  On  an  evening  of  a  dry  summer  day 
the  water  in  the  tube  of  the  aimomeler  stood  at  100°. 
During  the  night  there  was  a  heavy  fall  of  rain,  and 
next  morning  the  surface  of  the  liquid  was  as  high  as 
15°,  This  fact,  we  appreliend,  is  decisive  as  to  the 
merits  of  the  instrument.  Mr.  Leslie  has  shewn,  in  his 
treatise  on  the  relations  of  air  to  heat  and  moisture, 
that  it  may  be  successfully  applied  to  various  important 
purposes  in  the  arts,  and  in  certain  circumstances  to 
meteorological  researches ;  but  it  is  totally  unfit  for 
measuring  the  quantity  of  evaporation  during  an  interval 
of  any  considerable  length. 

Since  writing  the  above,  we  have  received  from  the 
friend  to  whose  hygromctrical  researches  we  shall  fre- 
quently have  occasion  to  refer  in  the  course  of  this  arti- 
cle, a  description  of  an  Aimometer  which  he  has  lately 
invented,  and  svliich  is  undoubtedly  the  simplest  as  well 
as  the  most  ingenious  instrument  of  the  kind  hitlierto 
proposed.  It  consists  of  a  bent  glass  tube,  ABCDEF, 
(Plate  CCCLXX1V^  Fig.  8.)  of  sufficient  width  to  admit 
of  a  liquid  moving  easily  from  one  part  to  another,  and 
swelling  out  into  the  bulbs  BC  and  EF.  Into  this  tube  at 
A  is  introduced  a  (luantity  of  alcohol,  which,  after  being 
conveyed  into  the  bulb  or  wider  tube  EF,  is  thrown  into 
a  state  of  ebullition,  and  while  the  steam  is  issuing  from 
A,  the  tulie  is  there  hermetically  sealed,  so  that  the  air 
is  completely  expelled  from  the  space  ABCDE.  The 
bulb  BC  is  then  covered  with  moistened  siik  or  paper, 
tind  the  instrument  freely  exposed.  In  consequence  of 
the  pressure  of  I'ae  air  being  removed  from  the  surface 
of  the  alcohol  in  the  bulb  EF,  a  portion  of  that  liquid 
passes  into  vapour,  and  occupies  the  empty  part  of  the 
tube.  Were  the  whole  of  the  instrument  at  the  same 
temperaiuie,  this  process  indeed  would  quickly  be  stopt 
by  the  pressure  of  the  vapour  itself  on  the  surface  of  the 
alcohol  ;  but  as  the  bulb  BC  has  its  temperature  reduced 
by  the  external  evaporation  from  the  moistened  silk  or 
paper,  the  vapour  which  rises  from  EF  is  there  conden- 
sed, and  runs  down  in  a  liquid  state  into  the  tube  AB. 
Tnis distillation  goes  on  moie  or  less  rapidly,  according 
to  the  degree  of  cold  induced  upon  the  bulb  BC  ;  that  is, 
in  proportion  to  the  external  evaporation  ;  and,  conse- 
quently, the  quantity  of  liquid  collected  in  the  tube  AB 
is  a  measure  of  tnat  evaporation.  When  the  atmosphere 
is  completely  saturated  with  moisture,  or  when  the  eva- 
poration ceases,  the  temperature  of  AB  will  be  the  same 
as  that  of  any  other  part  of  the  tube,  and  the  distillation 
therefore,  for  the  reason  already  stated,  will  also  cease. 

The  measure  of  evaporation  thus  found  is  expressed 
in  inches,  and  decimals  of  an  inch,  by  means  of  an  at- 
tached scale  GH.' the  divisions  of  which  are  determined 
by  experiment.  Suppose,  for  example,  that  the  instru- 
ment is  exposed  in  similar  circumstances  with  an  eva- 
porating basin,  and  that  the  quantity  evaporated  from  the 
latter  in  a  given  time,  as  determined  either  by  weight  or 
measurement,  is  found  to  be  one-tenth  of  an  inch,  while 
the  alcohol  distilled  by  the  former  in  the  same  time, 
fills  the  tube  AB  to  the  depth  of  one  inch  ;  then  the 
scale  being  divided  into  inches  and  tenths,  will  indicate 
tenths  and  hundredths  of  an  inch  of  evaporation.  By  in- 
creasing the  proportion  between  the  diameters  of  EF  and 
AB,  the  quantity  of  evaporation  may  be  measured  to  any 
degree  of  minuteness  required.  In  using  the  instrument, 
the  tube  EF  is  to  be  sheltered  from  rain  by  enclos- 
ing it  in  a  case  or  cover,  to  prevent  its  temperature  being 
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reduced  below  that  of  the  atmosphere  by  subsequent 
evaporation,  and  the  bulb  BC  is  to  be  kept  constantly 
moist  by  means  of  a  small  cup  containing  water  attached 
to  the  tube  immediately  below  it,  the  silk  or  paper  being 
in  contact  with  the  water,  or  from  an  adjoining  vessel, 
as  in  the  case  of  the  hygrometer.  The  instrument  is 
placed  in  a  vertical  position,  and  is  prepared  for  a  new 
observation  by  inverting  it,  so  that  the  distilled  alcohol 
may  be  conveyed  back  to  the  tube  EF.  It  is  to  be  hoped 
that  this  beautiful  and  ingenious  contrivance  will  soon 
meet  with  that  reception  among  meteorologists,  to  which 
its  merits  so  well  entitle  it.  The  instrument  has  already 
been  constructed,  and  is  found  to  possess  the  utmost  deli- 
cacy. It  is  probable  that  it  may,  in  time,  supersede  the 
use  even  of  the  hygrometer. 

Afifilication  of  Meteorological  Inslruments. 

In  considering  the  application  of  meteorological  in- 
struments, and  the  discoveries  to  which  they  have  led, 
we  shall  follow  the  same  order  that  we  have  observed  in 
explaining  their  nature  and  principles.  The  first  object 
of  inquiry,  indeed,  and  one  which  of  all  others  has  en- 
gaged the  attention  of  philosophers,  is  the  method  of  de- 
termining the  average  or  mean  temperature  of  the  at- 
mosphere at  any  given  place.  The  solution  of  this  pro- 
blem is  sufficiently  interesting  in  itself,  but  it  has  become 
still  more  so  from  the  other  important  questions  which 
it  involves.  It  is  intimately  connected  with  the  deter- 
mination of  the  law  that  regulates  the  distribution  of  heat 
over  different  climates,  and  it  is  only  by  accurately  as- 
certaining the  mean  temperature  of  a  place  at  different 
and  distant  periods,  that  we  can  ever  hope  to  solve  the 
question  which  has  been  so  much  agitated  of  late,  whe- 
ther the  temperature  of  this  country,  or  of  the  globe  in 
general,  is  increasing,  stationary,  or  diminishing.  W'e 
shall,  therefore,  consider  the  subject  at  as  great  length 
as  our  limits  will  permit. 

The  most  accurate  method  of  ascertaining  the  mean 
temperature  of  any  place,  is  to  note  the  thermometer  at 
the  end  of  every  indefinitely  short  interval,  add  all  the 
temperatures  together,  and  divide  the  amount  by  the 
number  of  observations.  The  quotient  will  give  the  ave- 
rage or  mean  temperature  for  the  day,  month,  year,  ov 
any  other  period  during  which  the  observations  were 
continued,  and  the  shorter  the  intervals,  the  more  accu- 
rate will  be  the  result.  This  method,  however,  being 
for  obvious  reasons  impracticable,  various  expedients 
have  been  proposed  for  approximating  to  the  mean  by  a 
less  laborious  induction  of  facts.  Indeed,  the  necessity 
of  limiting  the  number  of  observations  to  two  or  three  in 
the  course  of  twenty-four  hours,  has  been  almost  univer- 
sally admitted  ;  for  however  desirable  it  might  be  to  have 
them  taken  more  frequently,  few  arc  found  to  possess 
either  leisure  or  patience  for  doing  so.  This  remark 
must  be  understood  as  applying  only  to  the  thermome- 
ters that  have  hitherto  been  employed,  for  it  is  possible 
that  a  method  may  yet  be  discovered  of  finding  the  true 
mean  temparature  of  any  given  interval,  with  the 
greatest  precision.  Such  a  method  indeed  has  actually 
been  proposed  by  Dr  Brewster,  by  means  of  an  instru- 
ment which  he  dcnomii.ates  an  atmospherical  clock, 
and  of  which  a  short  acci'Unt  will  be  found  under  that 
article.  It  was  again  noticed  under  the  article  Barome- 
ter, to  which,  as  well  as  to  the  hygrometer,  the  prin- 
ciple is  equally  applirablc.  From  the  fricti.in  t^iai  must 
necessarily  take  place  in  such  an  insiruinent,  the  ex- 
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tremes  might  not  perhaps  be  recorded  with  the  same 
accuracy  as  by  a  delicate  seH-registeriii!^  tlurmi)iiu-ter  ; 
but  tlicre  seems  lo  be  no  reason  lo  doubt,  ih.vt  it  would 
■  give  the  average  of  all  the  chanf^es  of  ten)pcrature,  pres- 
sure ar.d  moisture,  with  the  greatest  accuracy.  As  the 
Atmospherical  Clock,  however,  has  not  yet  been  g^ne- 
lally  used,  we  must  still  iiK]uire  how  the  problem  in 
qutsliou  may  be  most  accurately  solved  by  ihc  instru- 
ments described  in  the  preceding  part  of  this  article. 
The  only  (jucstion  therefore  at  present  is,  at  what  hours 
of  the  day  and  night  ought  the  observations  of  the  ther- 
mometer to  be  made,  so  as  to  give  the  nearest  possible 
approximation  to  the  mean  temperature  of  the  whole 
twenty-four  hours. 

For  a  considerable  time  after  the  thermometer  came 
into  gcncril  use,  little  attention  seems  to  have  been  paid 
to  the  hours  of  observation,  nor  are  they  very  rigidly 
adhered  to,  even  by  meteorologists  of  the  present  day. 
It  is  no  uncommon  thing  to  see  in  registers  the  state  of 
the  thermometer,  morning  and  evening,  without  speci- 
fying at  what  hour  of  either  the  observation  was  made  ; 
or  when  the  time  is  mentioned,  to  find  it  an  hour  earlier 
or  later  one  day  than  another.  Such  registers  may  serve 
to  gratify  the  curiosity  of  the  individuals  who  keep 
them,  but  it  is  obvious  they  can  add  little  to  our  stock 
of  meteoiological  knowledge.  Their  results  may  acci- 
dentally approach  to  the  mean  temperatures  of  the  places 
where  they  are  respectively  observed,  but  we  have  no  cer- 
tainty of  their  doing  so,  and  in  as  far  as  they  have  hither- 
to been  employed  as  data  on  which  to  found  any  theory 
whatever,  they  are  worse  than  useless. 

But  the  same  objections  are  in  pari  applicable,  we 
suspect,  to  not  a  few  even  of  those  registers  in  which 
the  observations  have  been  uniformly  made  at  certain 
hours  of  the  day.  In  some  we  find  the  hours  of  obser- 
vation six  in  the  morning  and  noon,  in  others  eight  in 
the  morning  and  two  in  the  afternoon,  in  others  nine  in 
the  morning  and  three  in  the  afternoon,  according  to  the 
convenience  or  particular  opinions  of  the  observers.  In 
short,  we  seldom  find  two  registers  kept  at  the  same 
hours,  nor  are  the  number  of  observations  always  the 
same.  By  some,  one  is  considered  as  sufficient,  provided 
it  be  made  at  the  hour  when,  according  to  their  theory, 
the  temperature  of  the  day  is  about  its  mean,  while  others 
observe  two,  three,  or  even  four  limes,  during  the  twenty- 
four  hours.  Now,  without  pretending  lo  decide  on  the 
merits  of  the  various  hours  of  observation,  or  to  deter- 
mine which  of  them  are  most  likely  to  give  the  nearest 
approximation  to  the  true  mean  temperature,  it  must  be 
obvious  to  every  body,  who  is  in  the  least  degree  ac- 
quainted with  the  fluctuations  that  are  perpetually  taking 
place  in  the  temperature  of  the  atmosphere,  that  such 
registers  can  admit  of  no  comparison  with  one  another. 
They  may  afford  a  tolerably  accurate  view  of  the  rela- 
tive characters  of  different  years,  at  the  respective  places 
of  observation  ;  but  unlesSkit  can  be  shown  that  their  re- 
sults approach  all  equally  near  to  ihe  Hue  mean,  they 
furnish  no  assistance  that  can  be  relied  on,  towards  the 
solution  of  the  important  meteorological  question,  AVhat 
is  the  difference  between  the  mean  temperatures  of  two 
places  on  the  surface  of  the  globe  ? 

It  might  naturally  have  been  expected,  that  after  the 
invention  of  the  self-registering  thermometer,  these  dif- 
ferences in  meteorological  registers  would  have  disap- 
peared, and  that  whatever  opinions  individuals  might 
entertain,  as  to  the  besl  hours  for  observing  the  actual 
Stale  of  the  thermometer,  they  would  at  least  record  the 


maximum  and  minimum  temperatures  of  every  Iwent/' 
four  hours.  This,  indeed,  has  in  many  cases  been  done, 
and  has  already  contiibuted  not  a  little  to  give  a  precisiou 
and  accuracy  to  the  subject  which  it  did  not  before  pos- 
sess. Still,  however,  the  use  of  these  instruments  has 
been  more  limited,  and  the  results  of  their  indicutions 
less  attended  to,  than  could  have  been  wished.  There 
seems  to  be  a  propensity  too,  amoi>g  certain  philoso- 
phers, to  undervalue  these  results,  arising  perhaps  fiom 
the  difficulty  which  they  find  in  reconciling  them  with 
certain  preconceived  notions  and  favouiite  iheoiies  of 
ihcii  own.  It  may  be  worth  while  therefore  to  inquire, 
upon  what  principle  the  mean  of  any  two  observations 
can  be  considered  as  a  nearer  approximation  to  the  true 
mean  of  the  twenty-four  hours,  than  that  of  the  maximum 
and  minimum  of  the  same  period. 

We  cannot  indeed  pretend  to  dcmonstiate,  that  thn 
mean  temperature  of  any  two  or  three  given  hours  does 
not  coincide  with  or  approach  very  near  to  the  true  mean 
of  the  whole  day  and  night  ;  but  it  must  be  obvious,  wk 
tliink,  that  their  agreement  can  be  known  only  when  thu 
latter  has  been  otherwise  and  accurately  determined. 
Suppose,  for  example,  that  the  mean  temperature  at  any 
two  hours,  as  eight  in  the  morning  and  two  in  the  after- 
noon, has  been  found  by  regular  observations  continued 
for  a  series  of  years  lo  be  50°,  what  grounds  have  we  lo 
conclude  that  50  is  the  true  mean  temperature  of  that 
place,  unless  it  was  previously  known  lo  be  so,  or  with- 
out assuming  as  found,  the  very  point  which  the  obser- 
vations themselves  are  intended  to  discover  ?  It  is  not 
enough  that  we  can  assign  plausible  reasons  of  a  theo- 
retical nature,  for  supposing  that  it  must  be  cither  ex- 
actly or  nearly  the  true  mean.  The  whole  is  a  maltci: 
of  expeiiment;  and  though  we  may  have  determined 
with  the  utmost  piecision  what  is  the  mean  temperature 
of  any  given  hour  or  hours,  it  still  remains  lo  be  proved 
whether  that  agrees  or  disagrees  with  the  true  mean 
temperature  of  the  day.  We  are  disposed,  therefore,  to 
place  very  little  faith  in  many  of  the  opinions  that  are  ad- 
vanced, and  the  sweeping  conclusions  that  are  drawn,  on 
this  interesting  subject.  We  have  been  lately  told,  for 
example,  on  the  authoiity  of  Humboldt,  that  the  mean, 
or  half  the  sum  of  the  rnaximum  and  minimum  observed 
during  the  day  and  night,  or  through  the  summer  and 
winter,  does  not  represent  the  true  mean  temperature — 
and  that  between  the  parallels  of  45°  and  48°,  tiie  ther- 
momelcr  at  sunset  indicates  nearly  the  medium  tempe- 
rature of  the  day.  Now,  in  all  this,  it  is  obviously  taken 
for  granted,  that  the  true  mean  temperature  had  been 
accurately  ascertained  by  means  independent  both  of  the 
maximum  and  minimum,  and  of  the  temperature  at  sun- 
set;  and  the  question,  therefore,  still  recurs,  how  was  it 
determined  ? 

As  we  have  not  had  an  opportunity  of  examining  the 
original  paper,  in  which  this  opinion  is  said  lo  be  advan- 
ced, we  cannot  give  the  solution  of  the  question  in  Hum- 
boldt's own  words;  but  if  the  abridgment  of  it  given  in 
Thomson's  Annals  can  be  depended  on,  il  appears  that 
the  principle  on  which  that  opinion  rests  is  merely  a  gra- 
tuitous assumption.  The  words  of  the  abridgcr  are 
these  :  "  By  comparing  a  great  number  of  observations 
made  between  46'  and  48°,  N.  latitude,  we  find  that  ad 
the  hour  of  sunset  the  temperature  is  very  nearly  the 
mean  of  that  at  sunrise  and  tivo  hours  afternoon."  The 
amount,  therefore,  of  Humboldt's  discovery  is  simply 
this:  That  the  temperature  at  sunset  agrees  more 
nearly  with  the  mean  of  sunrise  and  two  hours  afie? 
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noon,  than  it  does  with  the  mean  of  the  maximum  and 
minimum  obssrved  during  the  day  and  night ;  but  it  does 
j)ot  necessarily  follow  that  it  agrees  with  the  true  mean 
temperature  of  the  day.  It  seems  doubtful  indeed  whe- 
ther Humboldt  ever  intended  to  draw  any  such  conclu- 
sion. In  the  paper  already  alluded  to,  the  reason  as- 
signed for  making  observations  at  sunrise  and  two  hours 
jifter  noon  is,  that  the  temperatures  at  these  hours  are 
considered  as  in'licating  the  maximum  and  minimum. 
It  is  also  slitedjlhat  if,  besides  the  maximum  and  mini- 
mum, a  middle  observation  be  taken,  it  should  be  at  least 
lour  or  five  luurs  from  either  of  the  others;  but  that, 
iipon  the  whole,  the  (wo  observations  of  the  extreme  tern- 
fieratures  tvill  ffive  us  more  correct  results.  It  is  to  the 
daily  extremes,  therefore,  that  Humliohlt  ultimately  ap- 
peals, as  the  standaid  by  which  to  judge  how  near  the 
temperature  of  any  other  hour  approaches  to  the  true 
mean,  and  if  lie  has  recommended  any  fixed  period  for 
making  a  single  observation,  it  is  rather  with  a  view,  we 
suspect,  of  abridging  the  labour,  than  of  affording  a  more 
correct  result.  Such  an  abridgment  is  certainly  desirable, 
but  we  are  disposed  to  doubt  whether  it  is  at  present 
attainable  in  the  case  of  meteorological  observations. 
The  science  is  still  in  a  condition  that  requires  a  copious 
induction  of  facts;  and  there  is  reason,  therefore,  to  ap- 
prehend, that  in  proporiion  as  wc  diminibh  the  num- 
ber of  observations,  we  sacrifice  accuracy  to  simplicity, 
and  substitute  theory  for  experiment. 

Our  readers  will  perceive,  from  these  remarks,  that 
we  are  inclined  to  consider  the  mean  of  the  daily  ex- 
tremes, as  approaching  nearer  than  that  of  any  other 
observations,  to  the  true  mean  temperature  of  any 
given  place;  and  the  grounds  of  this  opinion  appear  to 
«s  exceedingly  simple  and  obvious.  Were  the  actual 
temperature  observed  at  very  short  intervals,  say  every 
'half  hour  during  the  day  and  night,  through  the  whole 
year,  the  mean  of  all  the  observations  would  undoubt- 
edly give  a  very  near  approximation  to  the  true  annual 
mean;  but  it  would  obviously  be  still  nearer,  if,  instead 
of  these,  the  extremes  of  every  hour  were  marked,  and 
half  their  sum  taken  as  the  mean  of  the  hour.  The 
former  method,  indeed,  would  be  equally  accurate,  did 
the  temperature  of  the  atmosphere  suffer  no  interrup- 
tion in  its  progress  from  one  extreme  to  the  other;  but, 
liable  as  it  is  to  frequent  fluctuations,  the  most  proba- 
ble method  of  approximating  to  a  correct  estimate  of 
these  is,  to  note  the  extremes  at  short  intervals.  The 
«ame  reasoning  will  apply,  in  some  degree,  to  intervals 
of  a  greater  length,  though  it  may  naturally  be  suppos- 
ed, that,  in  proportion  as  these  are  extended,  the  result 
will  be  less  accurate.  We  have  found,  however,  from 
actual  observation,  that  the  difference  between  the 
means  of  the  extreme  temperatures,  taken  at  shorter 
and  longer  intervals,  is  much  less  than  at  first  sight  we 
"ihould  have  been  led  to  expect,  as  will  appear  by  the 
following  results,  deduced  from  our  observations  for 
1817  and  1818. 

1817.  1818. 

Mean  of  the  2  annual  extremes     .      .       45.5  48.5 

Mean  of  the  12  monthly  extremes  .       .    43.4  47.5 

Mean  of  the  36  extremes  for  each  10  days  45.4  47.4 

Mean  of  ijhe  365  daily  extremes     .      .      46.1  47.2 

These  results,  we  think,  furnish  satisfactory  evidence 
that  the  mean  temperature  derived  from  observing  the 
daily  extremes,  cannot  be  far  from  coinciding  with  the 
jrue  mean  of  the  whole  year;   but  even  granting  that 


it  were  otherwise,  there  arc  still  ■arguments  enough  to 
demonstrate  that  these  extremes  ought  to  be  recorded, 
in  preference  to  any  oilier  observations.  In  determin- 
ing the  law  which  regulates  the  distribution  of  heat 
over  the  globe,  we  must  be  guided  entirely  by  experi- 
ment. Calculations  of  the  quantity  of  heat  which  is 
communicated  to  the  earth  in  a  given  tinie,  by  the  di- 
rect action  of  the  sun's  rays,  or  of  the  effects  produced 
by  the  constant  interchange  of  warmer  and  colder  por- 
tions of  the  atmosphere,  between  one  region  and  ano- 
ther, may  be  sufficiently  amusing;  but  we  shall  look 
in  vain  to  such  calculations  for  the  discovery  of  a  law, 
which,  as  we  have  every  reason  to  believe,  is  affected 
by  so  many  disturbing  causes,  and  modified  by  such  a 
vaiiety  of  circumstances.  The  combined  effects  of  all 
these  can  be  discovered  only  by  collecting  the  results 
of  observations  in  various  situations,  and  under  differ- 
ent latitudes.  Nor  is  it  enough  that  these  observations 
have  been  carefully  and  regularly  made.  Before  they 
can  be  employed  as  the  foundation  of  any  theory,  it 
must  be  ascertained  that  they  were  made  under  similar 
circumstances.  To  compare  the  mean  temperatures  of 
two  different  places,  which  have  been  deduced  from 
observations  made  at  different  hours,  is  to  compare 
quantities  that  do  not  admit  of  comparison,  and  which, 
for  any  thing  we  know,  may  bear  very  different  rela- 
tions to  the  true  means  of  these  places.  Now,  the 
great  advantage  of  recording,  in  all  cases,  the  maxi- 
mum and  minimum  of  the  day  and  night,  would  be, 
that  every  meteorological  register  would  speak  the 
same  language,  and  put  us  in  possession  of  the  same 
physical  fact.  Even  if  they  did  not  give  us  the  true 
mean  temperatures  of  the  respective  places  where  they 
are  kept,  (though,  as  we  have  already  seen,  their  re- 
sults would  approximate  to  these  quantities,)  still  the 
term  mean  temperature,  which  at  present  is  used  by 
every  observer  to  denote  the  annual  average  of  his  ob- 
servations, at  whatever  hours  they  may  have  beei\ 
made,  would  have  a  definite  and  distinct  meaning,  ex- 
pressing, in  all  cases,  the  middle  jioint  of  the  thermo- 
metrical  range  during  certain  periods.  Till  some  such 
uniformity  be  established  among  meteorologists,  the 
multiplication  of  registers  will  serve  but  little  to  ex- 
tend the  boundaries  of  this  branch  of  science. 

For  the  reasons  now  stated,  wc  arc  not  disposed  to 
place  so  mucii  confidence  as  many  have  done  in  the 
theorem  given  by  Mayer,  for  determining  the  mean 
temperature  of  any  given  latitude  at  the  level  of  the 
sea.  We  do  not  indei'd  quarrel  with  it  because  it  is 
avowedly  empirical,  for  it  is  only  from  experiment 
that  any  satisfactory  rule  on  the  subject  can  be  deduc- 
ed; but  we  entfjrtain  very  considerable  doubts  as  to 
the  accuracy  of  the  observations  on  which  it  is  founded. 
We  have  already  seen-  that,  from  the  diversity  of  opi- 
nion that  still  exists  respecting  the  best  time  for  ob- 
serving the  temperature  of  the  atmosphere,  many  of 
our  meteorological  registers  are  comparatively  of  little 
use  ;  and  we  have  no  reason  to  suppose,  that,  previous 
to  the  middle  of  the  last  century,  they  were  kept  on  a 
more  accurate  principle  The  theorem,  however,  is 
valuable,  as  affording,  by  a  very  simple  process,  a  ge- 
neral view  of  the  diminution  of  temperature  from  the 
Equator  towards  the  Pole;  and  though,  in  its  present 
form  imperfect,  as  we  shall  afterwards  show,  it  may, 
by  future  corrections,  become  in  time  more  accurate, 
as  well  as  more  extensively  applicable. 

The  formula,  as  stated  by  Mr.  Playfair  in  his  Out- 
Y2 
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lines  of  Natural  Philosophy,  is  as  follows.     Let  L  be 
the  latitude  of  the  place  whose  temperature  t  is  requir- 
cd,  M  the  mean  temperature  of  the  i)arallel  of  45°,  and 
M  +  E  the  mean  tempciaiure  of  the  Equator,  then 
«=M  +  E  COS.  2  L. 

According  to  the  observations  collected  by  Mayer, 
M— 58°,  M  +  E=85°,  and  conscqucnily  Ezi-27°.      Uy 
substituting  these  numbers,  the  formula  becomes 
«IZ384-27xcos.  2  L 

When  the  latitu  !e  exceeds  45°,  2  L  is  greater  than 
90°,  so  that  COS.  2  L  becomes  negative,  or  t  is  less  than 
58°  The  formula  may  be  thus  expressed  at  length. 
Multiply  the  cosine  of  twice  the  given  latitude  by  27, 
and  add  the  product  to  58;  the  sum  will  be  the  mean 
temperature  of  that  latitude  at  the  level  of  the  sea. 
By  this  formula  we  have  calculated  the  following  ta- 
bic, showing  the  mean  temperature  for  every  parallel 
of  latitude  from  the  Equatoi  to  the  Pole,  expressed  in 
degrees  of  Fahrenheit's  tlii-rmometer.  The  table,  strict- 
ly speaking,  belongs  to  the  subject  of  climate,  which 
will  be  considered  at  greater  length  under  the  article 
Physical  Geografihy ;  but  as  it  is  also  intimately  con- 
nected with  the  method  of  ascertaining  the  mean  tem- 
perature, and  as  we  shall  have  occasion  hereafter  to  re- 
fer to  it,  in  the  course  of  this  article,  we  have  thought 
proper  to  introduce  it  here. 


Lat. 


1 

2 

S 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
33 
24 
25 
26 
27 
28 
29 

30 


Mean  temp 
at  the  level 
of  the  sea. 


85.0 

84.9 

84  8 

84.7 

84. 6 

84.4 

84  2 

840 

837 

83  4 

83.0 

82.7 

82  3 

81.8 

81  4 

80.9 

80  4 

79.8 

79.3 

78  7 

78  1 

77.4 

76.8 

76  1 

75.4 

74.6 

73.9 

73.1 

72.3 

71.5 


Lat. 


31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 


Mean  temp 
at  the  level 
of  the  sea. 


70.7 

69.8 

69  0 

68.1 

67.2 

66.3 

65.4 

64.5 

63  6 

62  7 

61.8 

60  8 

59.9 

58  9 

58.0 

57.1 

56  1 

55.2 

54.2 

53.3 

52.4 

51.5 

50  6 

49.7 

48.8 

47.9 

47.0 

462 

45.3 

44.5 


Lat. 


61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 


Mean  temp 
at  the  level 
of  tlie  sea. 

43  7 
42.9 
42.1 
41.3 
40  6 
39.9 
39.2 
38.5 
37.9 
37.3 
36  7 
36  2 
35  6 
35  1 
34.6 
34  2 
33.7 

Jo   O 

33.0 
32.6 
32  3 
32.0 
31.8 
31.6 
31.4 
3i.3 
31.2 
311 
31.0 
31.0 


He  assumes  the  mean  temperature  of  the  equator  w 
be  29°  centigrade,  or  84°  2  Fahrenheit,  and  the  mean 
of  the  pole  comes  out  32°.  In  all  latitudes  between 
the  equator  and  the  parallel  of  45°,  the  mean  tctnpera- 
lures  in  Mr.  Leslie's  Table  are  rather  less  than  those 
in  the  above,  and  for  higher  latitudes  somewhat  greater. 
It  appears,  however,  that  the  modification  of  the  for- 
mula which  he  has  employed,  does  not  agree  so  well 
with  the  latest  observations,  as  the  original  expression 
of  Mayer,  except  in  one  case,  where  Mr.  Leslie  him- 
self has  applied  it;  nor  do  we  find  any  satisfactory 
evidence  in  support  of  his  opinion,  that  the  law,  as  he 
has  modified  it,  connects  most  harmoniously  the  various 
results  of  observations  made  at  distant  points  on  the 
surface  ol  the  globe.  So  far  from  this  being  the  rase 
generally,  we  can  find  notf.iiig  like  harmony  between 
the  results  of  the  Table  and  actual  observaiioii'i,  even 
in  tliat  portion  of  the  globe  to  which  philosophers,  pre- 
vious to  Mr.  Leslie's  extension  of  the  law,  considered 
the  formula  as  applicable,  viz.  between  the  parallels  of 
Stockholm  and  the  Cape  of  Good  Hope,  and  from  the 
meridian  of  Stockholm  westward  to  the  coast  of  Ame- 
rica. In  proof  of  this,  we  shall  extract  from  the  mete- 
orological observations  collected  by  Humboldt  for  the 
purpose  of  determining  the  isothermal  lines,  or  lines 
of  equal  temperature  on  the  globe,  the  mean  temprra- 
tures  of  a  few  places  at  the  level  of  the  sea,  and  com- 
pare them  with  the  standard  temperature  as  given  by 
Mayer  and  Leslie,  confining  ourselves  to  such  as  were 
determined  with  the  greatest  precision,  and  from  the 
greatest  number  of  observations. 


remperat. 

Temperat. 

Temperat. 

Place. 

Latitude. 

accord,  to 

according 

accofdin^ 

Humboldt. 

to  .Mayer. 

to  Leslie. 

Ulea         .      . 

65.° 

3' 

33.°0 

40.°  6 

41.°3 

Umea      .     . 

63. 

50 

33.  2 

41.  6 

42.  3 

Pfftersburgh 

59. 

56 

38.  8 

44.  5 

45.  0 

Upsal      .     . 

59. 

51 

42    0 

44.  8 

4-..  3 

Stockholm 

59. 

20 

42    2 

45.   1 

45.  6 

Copenhagen 

55 

41 

45.  6 

48    2 

48.  6 

Kendal    .     . 

54 

17 

45.  2 

49.  4 

49.  7 

Prague    . 

50. 

5 

49.  4 

53.  3 

53.  6 

Edinburgh 

55. 

57 

47.  8 

47.  9 

48.  3 

London   .     . 

51. 

31 

50.  4 

52.  0 

52.  3 

Rome      .     • 

41. 

53 

60.  4 

60.  9 

60.  9 

Mr.  Leslie,  in  his  Elements  of  Geometry,  has  express- 
ed the  above  formula  somewhat  differently,  and  the 
Bcaults  whicft  he  has  deduced  from  it  are  also  differejit. 


The  only  instances  in  the  above  Table,  where  there 
is  any  thing  like  a  coincidence  between  the  result  of 
observation  and  Mr.  Leslie's  formula,  are  those  of  Edin- 
burgh and  Rome,  where  the  difference  is  exactly  half 
a  degree;  but  it  would  surely  be  a  very  unwarranted 
stretch  in  the  adaptation  of  facts  to  theory,  to  set  up 
two  or  three  instances  of  agreement  atrainst  so  many 
and  such  glaring  discrepances  as  the  Table  exhibits. 
The  mean  temperature  of  Edinburgh  is  said  to  be 
deduced  from  sijo  years  observations  by  Mr.  Playfair. 
We  suspect  there  is  an  error  in  this  statement,  as  47.8 
is  the  mean  oi  three  years  observations,  viz  1797,  1798, 
and  1799,  as  given  by  Mr.  Play  fair  in  the  PItilosofihical 
Transactions.  But  however  this  may  be,  we  are  still 
disposed  to  regard  the  coincidence  in  this  case,  rather 
as  accidental,  than  as  aflfbrdins  any  satisfactory  evi- 
dence of  the  accuracy  of  the  formula.    The  obserya- 
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lions  were  made  by  Mr.  Piayfair  three  times  a  day,  viz. 
at  eight  in  the  morning,  one  or  two  in  the  afternoon, 
and  ten  at  night.  Now,  though  it  is  impossible,  from 
the  well-known  character  of  that  eminent  philosopher, 
to  doubt  the  accuracy  of  Mr.  Playfair's  observations, 
still  it  is  an  assumption  which  is  yet  to  be  proved,  that 
the  mean  teniperuturr  of  these  hours  is  the  true  mean 
temperature  of  the  day  ,  and  evtn  if  this  were  proved, 
the  error  of  half  a  degree  is  much  too  great  to  admit 
the  application  which  has  been  made  of  the  formula. 
Accordmg  to  our  own  observations,  the  mean  tempera- 
ture comes  out  considerably  lower  than  that  given  by 
the  rule,  so  that  the  difference  seems  in  all  cases  to  be 
on  the  s.ime  side  at  least  in  latiiu  les  above  41.  At 
Kiiit.iuns  Castle,  the  seat  of  the  Riglu  Hon  Lord  Gray, 
latitude  56°  24',  the  mean  of  the  daily  extremes,  for  six 
years,  from  1 8  1  3  to  1818  inclusive,  is  46''. 3  ;  and  making 
allowance  for  the  elev.ition  of  the  place,  (130  feel) 
46  °7.  By  Mayer's  formula,  it  ought  to  be  47  7,  and 
by  Leslie's  48.  i.  The  mean  temperature  of  another 
place,  under  the  same  latitude,  but  more  elevated  and 
less  sheltered,  deduced  from  the  daily  extremes  for  five 
years,  from  1814  to  1818,  is  45°. 7,  and  making  allow- 
ance for  the  elevation  46°. 2,  which  differs  still  more 
than  the  former  from  the  result  of  the  tormula. 

Another  method,  and  perhaps  the  most  correct  of  any, 
of  determining  the  mean  temperature  of  any  given  la- 
titude, is  by  observing  copious  and  well  shaded  springs. 
There  can  be  little  doubl  tliat  the  mean  temperature  of 
the  ground  must,  upon  the  whole,  coincide  very  nearly 
with  that  of  the  atmosphere,  from  the  well  known  ten- 
dency of  heat  to  diffuse  itself,  so  as  to  establish  an  equi- 
librium in  temperature  between  two  contiguous  bodies. 
Every  fluctuation  of  heat  and  cold  at  the  surface  will  be 
communicated  to  the  interior,  more  or  less  quickly  ac- 
cording to  circumstances,  till  the  whole  mass  acquires 
the  same  temperature,  while  those  fluctuations  must  ob- 
viously become  less  sensible  in  proportion  to  the  depth 
below  the  surface.  We  are  thus  led  to  expect,  that  be- 
yond a  certain  depth  the  temperature  becomes  stationary 
at  or  very  near  the  mean  temperature  of  the  latitude; 
and  the  advantage  of  observing  the  temperature  of  a  co- 
pious spring  is,  lliat  at  all  times  it  will  give  an  approxi- 
mation to  this  quantity.  At  the  same  time,  however,  we 
cannot  admit  that  this  important  element  in  meteorology 
can  be  determined  even  by  the  help  of  tlie  most  copious 
spring,  with  all  the  facility  that  has  of  late  been  suppos- 
ed. A  single  observation  at  any  season  of  the  year  has 
been  represented  as  sufficient,  not  only  to  lix  the  true 
mean  temperature,  but,  by  a  comparison  with  the  stand- 
ard temperature  at  the  level  of  the  sea,  given  by  the 
formula  stated  above,  to  determine  with  precision  the 
elevation  of  the  place  ;  an  opinion  which,  besides  leading 
to  erroneous  conclusions  in  particular  cases,  appears 
calculated  to  retard  the  general  progress  of  meteorolu- 
gic;il  science.  Even  the  advocates  for  this  summary 
method  of  determining  mean  temperalures,  have  pro- 
duced only  one  ir.stance  of  a  spring  in  which  there  is 
scarcely  any  sensible  increase  or  diminution  of  heat 
throughout  the  year,  viz.  the  fountain  of  Vaucluse, 
whose  temperature,  it  is  said,  does  not  vary  one  tenth  of 
a  degree,  though,  by  souie  strange  mistake,  the  variation 
is  elsewhere  stated,  on  the  same  authority,  to  be  upwards 
of  two  degrees.  This  lasi  quantiiy.  we  believe,  will  be 
found  in  general  to  be  the  range  even  of  the  steadiest 
springs,  and  no  confidence  therefore  can  be  placed  in 
Any  conclusion  that  may  be  drawn  from  a  single  observa- 


tion. IJefore  we  can  depend  on  such  an  observation, 
as  determining  the  mean  temperati;rc,  we  must  have 
previously  ascertained,  cither  that  the  spring  does  not 
sensibly  change  from  one  season  to  anotlicr,  or  that,  at 
the  time  of  observation,  it  was  at  its  mean  annual  tempe- 
rature. The  remark  applies  stiii  more  forcibly  to  the 
measurement  of  altitudes.  It  is  well  knov.'n,  and  indeed 
may  be  inferred,  from  the  very  nature  of  springs,  that 
the  higher  and  more  extensive  the  collecting  suiface  of 
a  spring,  or  the  lower  the  point  at  which  it  issues,  the 
more  steady  will  be  its  temperatuie.  In  proportion, 
therefore,  as  the  spring  is  elevated,  the  more  liable  will 
it  be  to  variations,  and  the  greater  the  necessity  of  mul- 
tiplying observations  to  determine  its  mean  temperature. 
Nor  is  this  the  only  circumstance  that  afiects  the  accu- 
racy of  the  result  thus  olHained.  The  temperature  of 
the  atmosphere,  in  this  climate,  is  f  und  to  diminish  in 
pioportion  to  the  height  iibove  the  level  of  the  sea,  at 
the  rate  of  one  degree  of  Fahrenlicit  for  every  90  yards 
of  ascent;  so  that  an  error  of  a  single  degree  in  taking 
the  temperatuie  of  the  s|)ring,  will  produce  a  difference 
ol  270  feet  in  the  altitude  of  the  place.  Mr.  Leslie  has 
indeed  given  one  instance,  in  which  the  elevation  of  two 
points  on  the  same  hill,  determined  in  this  way,  agrees 
almost  exactly  with  the  altitude  found  by  levelling  ;  but 
it  must  be  obvious,  that  a  single  coincidence  of  this  kind, 
which  might  be  purely  accidental,  is  not  sufficient  to 
remove  the  objections  now  stated.  The  Crawley  and 
Black  springs,  on  the  ridge  of  the  Pentland  Hills,  were 
examined,  and  their  temperature  found  to  be  46^.2  and 
45°.  These  qusniiiies  being  subtracted  from  48°. 3,  the 
standard  temperature  of  tlie  latitude  at  the  level  of  ihe 
sea,  accorcHng  to  Mr  Leslie's  formula,  and  the  differ- 
ences multiplied  by  270,  the  products  arc  567  and  891, 
for  the  respective  heights  of  the  springs.  The  real 
heights  found  Ijy  levelling  were  5  54  and  882.  This  co- 
incidence is  no  doubt  very  remarkable  ;  and  there  is  one 
point  in  which  it  is  perfectly  satisfactory.  The  differ- 
ence of  temperature  between  the  two  springs  is  l°.2, 
which,  multiplied  by  C70,  gives  324  feet  for  the  eleva- 
tion of  the  one  above  the  other,  being  only  6  feet  more 
liian  the  real  difference,  as  found  by  levelling.  So  far  it 
illustrates  tiie  law  by  which  a  diminution  of  tempera- 
ture takes  place  according  to  elevation ;  and  had  the 
temperature  of  the  springs  been  compared  with  that  of 
another  equally  permanent,  at  the  level  of  the  sea,  we 
have  no  doubt  that  th.e  r.bsolute,  as  well  as  tiie  relative 
altitudes,  would  have  come  out  very  near  the  truth. 
We  hare  already  seen,  however,  that  the  standard  tem- 
peratures, as  found  by  Mr.  Leslie's  formula,  are  far  too 
vague  and  uncertain  to  be  employed  in  a  calculation, 
where  a  single  degree  aljove  or  below  the  tiuth  pro- 
duces an  error  of  such  magnilude  in  the  result  ;  and 
until  these  be  veriricd  by  a  move  extensive  induction  of 
facts,  the  above  coincidence  must  be  regarded  as  purely 
accidental. 

In  April  1813,  we  instituted  a  scries  of  observations 
on  the  temperatuie  of  water  raised  by  a:i  excellent 
pump,  from  the  depth  of  25  feet,  and  continued  them  till 
September  1S16.  The  results  of  ihe  whole  show, that, 
even  at  this  de[)th,  the  fluctuations  of  temperature  are 
very  considerable;  but  we  shall  confine  ourselves  to  the 
observations  of  the  two  entire  years,  1814  and  1815,  that 
we  may  have  an  opportunity  of  comparing  them  with  the 
means  of  the  daily  extremes  in  the  open  air.  For  a  few 
moi.ths  of  1814,  ihe  maximum  and  minimum  were  not 
obsetTcd;  but  the  blank  has  been  filled  up  from  other  ob- 
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scrvations,  which  have  been  found,  for  a  series  of  years, 
to  bear  a  certain  rchttion  to  the  mean  of  the  extremes. 
The  tcnipeiaturc  of  the  water  was  taken  three  times  a 
month,  at  ecjual  intervals  of  10  days;  and  the  following 
taljle  exhibits  the  inean  of  the  three  observations. 


Temp,  of 

.>fean  of 

Temi).  of 

Mean  of 

M'uter. 

E\tr. 

Water. 

Kxlr. 

ISU. 

1814 

1815. 

1815. 

January, 

44.3 

23  1 

43  4 

31  9 

Fcbruaiy, 

43.3 

35.0 

42  7 

39.6 

March, 

42.2 

37.0 

42.5 

40  1 

April, 

42.7 

48.0 

43  I 

44  6 

May, 

44.1 

48  0 

44  5 

52  4 

June, 

45.0 

54  6 

45.4 

56  7 

July, 

457 

61.1 

46  1 

58.4 

AuiJUit, 

46  5 

58  5 

46.8 

57.8 

September, 

47.2 

53  7 

47.4 

53  4 

October, 

478 

46.1 

48.1 

47.2 

November, 

47  5 

39.1 

48.4 

35  1 

December, 

45.3 

36.1 

46.2 

31  8 

Mean, 

45.2 

45.2 

45.4 

45  8 

It  appears  from  the  above  table,  that  the  temperature 
of  the  ground,  at  the  depth  of  25  feet,  arrives  at  its  mi- 
nimum about  the  month  of  March,  and  at  its  maximum 
in  October  or  November,  according  to  circumstances 
afterwards  to  be  noticed.  The  diflPercnce  of  the  hiijhest 
and  lowest  monthly  average  in  1814  is  5°. 6,  and  in  1815, 
5°. 9  ;  but  if  we  compare  the  single  observations  of  these 
months,  we  shall  find  that  the  range  is  considerably 
greater.  In  1814  it  amounted  to  6°,  and  in  1815,  to  6°  4. 
On  the  20lh  of  March,  1816,  it  stood  at  40". 4,  and  on  the 
20th  of  August  in  the  same  year,  at  48°. 4,  being  a  va- 
riation of  8°. 

These  facts  aic  calculated  to  throw  considerable  light 
on  the  gradual  diffusion  of  heat  through  the  interior  of 
the  ground.  From  experiments  lately  inade  with  ther- 
mometers placed  at  various  depths,  from  one  to  eight 
feet,  it  is  found  that,  during  the  summer  season,  a  cur- 
rent of  heat  is  passing  regularly,  but  slowly  from  the 
surface  downwards,  as  long  as  the  mean  temperature  of 
the  atmosphere  is  higher  than  that  of  the  interior;  and 
that  in  winter  the  current  flows  upwards  towards  the 
surface,  to  supply  the  deficiency  produced  by  the  ex- 
ternal cold.  In  this  way  an  equililirium  is  gradually 
established  in  the  temperature  of  the  earth  at  moderate 
depths,  and  is  found  to  take  place  twice  a-year,  viz.  about 
May  and  October. 

From  all  that  we  know  of  the  nature  and  diffusion  of 
lieat,  it  is  impossible  to  doubt  the  existence  of  such  a 
current  as  is  here  staled  ;  or  its  tendency  in  all  cases  to 
move  from  the  warmer  towards  the  colder  region.  In 
estimating  its  progress,  however,  a  very  important  ele- 
ment seems  in  general  to  have  been  overlooked,  we  mean 
the  influence  of  rain,  in  conveying  heat  or  cold  to  the 
interior  strata  of  the  earth.  The  current  alluded  to 
might,  perhaps,  be  thought  sufficient  to  account  for  the 
fluctuations  of  temperature  a  few  feet  below  the  sur- 
face, but  seems  altogether  inadequate  to  explain  the 
changes  which  we  have  seen  take  place  at  the  depth  of 
25  feet.  A  thermometer  8  feet  deep  does  not  arrive  at 
its  highest  and  lowest  temperatures  till  two  months  after 
the  extremes  of  the  year  ;  yet  vire  find  water  at  the  depth 


of  25  feet  reaching  its  extremes  in  less  than  three 
months.  This  fact,  we  think,  can  only  be  explained,  by 
referring  to  the  commonly  received  opinion  respecting 
the  origin  of  springs  ;  which  ascribes  them  to  water 
deposited  from  the  atmosphere  on  the  higher  grounds, 
and  passing  through  the  earth  as  a  filler,  till,  being  ar- 
rested by  an  impermeable  stratum,  it  flows  along  the 
surface  of  that  stratum,  and  bursts  out  in  springs,  or  is 
intercepted  by  pits  dug  for  the  purpose.  The  rain  and 
melted  snow  of  winter,  being  cooled  down  on  their  first 
entering  the  ground  far  below  the  mean  temperature  of 
the  interior  of  the  globe,  successively  abstract,  from  the 
strata  through  which  they  pass,  a  portion  of  caloric  ; 
and  though  the  cjuaniity  of  water  is  not  such  as  to  cool 
the  whole  mass  more  than  a  few  degrees  below  the  mean 
temperjiure,  yet  it  is  obvious  that  the  diminution  must 
continue  till  the  surface  again  approaches  the  tempera- 
ture of  the  interior.  This  equilibrium  will  take  place 
lowaids  the  middle  or  end  of  March,  as  the  surface  of 
the  eailh  is  then  generally  within  a  few  degrees  of  the 
mean  annual  tcniperalure.  It  is  found,  accordingly, 
that  the  temperature  of  the  interior,  as  indicated  by  the 
pump  water,  is  actually  a  minimum  about  the  middle 
of  March.  From  that  period,  it  gradually  increases, 
and  appears  to  reach  its  mean  about  the  middle  of 
June.  The  rain  and  dews,  however,  of  the  succeed- 
ing months,  being  still  at  a  coinparalively  high  tem- 
perature, communicate  additional  heat  to  the  strata  be- 
neath, and  must  continue  to  do  so,  till  the  surface  of 
the  ground  again  tlescend  towards  the  temperature  to 
which  the  interior  has  risen.  This  point,  for  the  rea- 
sons already  stated,  will  be  a  few  d'.grees  above  the 
mean,  and  of  course  the  equilibrium  ought  to  take  place 
about  the  beginning  of  October,  as  tlie  temperature  of 
the  atmosphere  is  then  geneially  within  a  few  degrees 
of  the  mean  annual  temperature.  It  is  obvious,  how- 
ever, that  the  ground,  to  the  depth  of  several  feet,  may, 
from  the  accumulation  of  the  sun's  rays,  be  preserved 
at  a  higher  temperature  than  the  mean,  even  after  that 
of  the  atmosphere  has  sunk  considerably  lower.  This 
will  happen  to  a  certain  extent  perhaps  every  year;  but 
especially  in  warm  and  dry  seasons.  Making  an  allow- 
ance, therefore,  for  this  circumstance,  the  equilil)rium 
between  the  suiface  and  the  interior,  may  be  expected 
10  take  place  about  the  end  of  October,  which  agrees 
exactly  with  observation,  the  pump-water  being  then  a 
maximum.  From  this  period  the  temperature  de- 
creases, and  reaches  its  medium  again  towards  the  end 
of  December. 

But  this  view  of  the  subject  is  still  farther  illustrated 
by  several  circumstances  of  a  more  parlicular  nature. 
During  the  whole  of  the  month  of  August,  (18  15  )  when 
very  little  rain  fell,  the  temperature  of  the  water  was 
stationary  at  46°. 8.  In  the  course  of  S(-pteiribcr,  and 
the  first  15  days  of  October,  when  the  quantity  of  rain 
considerably  exceeded  the  evaporation,  the  tem;)eraiure 
rose  to  47°. 8,  being  1*  in  about  fifty  days;  and  between 
the  15th  and  25th  of  October,  during  which  time  there 
fell  upwards  of  two  inches  of  rain,  with  little  evapora- 
tion, it  rose  to  48°. 8,  being  1°  in  about  one-fifth  of  the 
preceding  interval,      (i^ec  Annals  of  P/iil  Miy,    1816.) 

During  the  month  of  July  1816,  though  vt-ry  wet,  the 
temperature  ranged  only  between  45^"  and  45°. 7,  the  in- 
terior having  then  arrived  at  its  mean  annual  tempera- 
ture; but,  in  the  course  of  13  days  in  August,  when  a 
great  deal  of  rain  fell,  the  water  rose  from  46°  to  48°. 4. 
It  is  easy  to  see  from  these  facts,  that  the  interior  of  the 
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taiih  may  reach  iis  extreme  temperatui-c  sooner  or  later 
one  year  than  another,  accorriing  to  the  quantity  of  rain, 
nnd  the  periods  at  which  it  falls  ;  and  it  is  ctiually  ob- 
vious, that  every  register  of  thermometers  below  the 
surface,  ought  be  accompanieJ  with  a  corresponding 
register  of  the  rain  sjage. 

But  the  most  important  fact  established  by  tiie  above 
observations,  is  the  remarkable  coincidence  between  the 
average  temperature  of  the  earth  at  the  depth  of  25  leet, 
and  the  mean  of  the  daily  extremes.  Without  resting  on 
the  result  of  1814,  when  the  observations  of  the  maxi- 
mum and  minimum  were  for  a  time  interrupted,  that 
of  1815  is  most  satisfactory.  Our  observations  on  the 
pump  water,  did  not  extend  to  the  conclusion  of  the 
year  1816,  but  taking  the  averages  of  the  12  months, 
from  July  1815  to  June  1816,  during  which  lime  our 
register  was  carried  on  with  the  most  scrupulous  atten- 
tion to  accuracy,  the  coincidence  is  equally  striking. 
The  results  are  as  follows  : 


Years. 

Mean  temp 
of  water. 

Nfeantenip 
of  atmosph. 

niffer- 
ence. 

January  to    December,? 
1     irxlusive,  1815.      ■       J 
ijuly  18  15,  to  June  1816,/ 
1     inclusive,       ...      5 

45.4 
44.9 

45.3 
444 

0  4  — 
0.5  -f 

In  the  one  case,  the  average  of  the  water  is  four-tenths 
of  a  degree  lower,  and  in  the  other  it  is  five-tenths  of  a 
degree  higher,  than  that  of  the  atmosphere,  which 
gives  a  mean  difference  of  only  half  a  tenth  of  a  degree. 
But  it  appears  that  the  temperature  of  the  ground 
at  any  depth,  if  taken  regularly  at  equal  intervals,  will 
give  a  result,  differing  very  little  from  the  mean  of  the 
daily  extremes  in  the  open  air.  Since  the  beginning 
of  1818,  we  have  observed  the  temperature  of  water 
issuing  from  a  pipe,  after  passing  through  a  distance  of 
about  300  yards,  at  the  average  depth  of  3  feet  below 
the  surface,  and  find  that  its  mean  annual  temperature 
coincides  very  nearly  with  that  of  the  daily  maximum 
and  minimum.  The  water,  before  being  collected  in 
the  first  or  highest  cistern,  is  brought  in  different  di- 
rections, and  from  a  considerable  distance,  in  covered 
ditches,  cut  for  the  purpose  of  draining  a  large  field. 
After  issuing  from  the  cistern,  it  is  conveyed  by  an 
earthen  pipe  upwards  of  200  yards  before  it  flows  from 
the  stop  cock,  where  the  temperature  is  taken,  and  at 
every  observation,  which  is  made  about  the  5th,  15th, 
and  25th  of  each  month,  it  is  allowed  to  run  five  mi- 
nutes, during  which  time  the  thermometer  is  found  to 
become  stationary.  This  mode  of  estimating  the  ave- 
rage heat  of  the  interior  appears  to  us  to  be  more  ac- 
curate, than  sinking  a  thermometer  to  the  same  depth 
in  any  given  spot,  where  the  fluctuations  of  temperature 
must  be  more  or  less  rapid  and  irregular,  according  to 
the  nature  of  the  soil.  The  following  are  the  results 
of  our  observations. 


In  both  cases,  the  mean  temperature  of  the  water  is 
higher  than  that  of  the  open  air,  but  the  average  differ- 
ence is  only  ihrec-tcnihs  of  a  degree. 

From  these  and  the  preceding  facts,  we  think  our- 
selves justified  in  maintaining,  that  the  average  of  the 
daily  extremes,  found  by  a  self-registering  thermome- 
ter, may  be  more  cerminly  depended  on,  as  giving  a 
near  approximation  to  the  true  mean  temperature,  than 
observations  made  at  any  particular  hours,  and  that  in 
establishing  this  fact  we  are  doing  essential  service  to 
the  science  of  meteorology.  The  great  desideratum  in 
thermometrical  observations,  is  uniformity  in  the  me- 
thod of  determining  the  mean  temperature,  and  until 
such  uniformity  be  introduced,  this  department  of  the 
science  will  still  continue,  what  it  has  hitherto  been, 
in  a  state  of  infancy.  Wc  admit,  however,  at  tlie  same 
time,  thai  it  is  a  very  iiiteresting  inquiry,  at  wliat  hour 
of  the  day  the  temperature  approaches  nearest  to  the 
true  annual  mean,  and  wc  shall  now  slate  the  results 
of  certain  observations  on  this  point,  assuming  the  ave- 
rage of  the  daily  extremes  as  the  standard. 

If  the  register  kept  by  the  Royal  Society  of  London 
can  be  depended  on,  il  would  appear  that  the  mean  of 
8  in  the  morning,  and  2  in  the  afternoon,  does  not  dif- 
fer much  from  the  mean  of  the  maximum  and  mini- 
mum. Unfortunately,  however,  the  observations  arc 
not  always  made  at  the  same  hours,  nor  has  the  self- 
registering  thermometer,  wliich  was  accidentally  de- 
s'.royed  in  November  1810,  been  since  replaced.  Dur- 
ing the  16  years  preceding  that,  viz.  from  1791  to 
1809  inclusive,  the  annual  mean  temperature  at  8  in 
the  morning,  and  2  in  the  afternoon,  was  uniformly  a 
little  higher  than  the  mean  of  the  daily  extremes,  but 
the  average  difference  for  tlie  whole  period,  amounted 
only  to  half  a  degree.  Could  confidence  be  placed  in 
the  accuracy  of  the  observations,  the  result  is  a  very 
important  one  ;  but  strangely  at  variance  with  the  opi- 
nion of  a  celebrated  philosopher,  stated  in  the  Philoso- 
phical Transactions  of  Edinburgh,  that  the  mean  tem- 
perature at  8  in  the  morning,  may  be  supposed  to  be 
nearly  the  true  annual  mean. 

From  our  own  observations  we  have  found,  that  the 
average  of  10  o'clock,  morning  and  evening,  coincides 
very  nearly  with  that  of  the  daily  extremes.  Owing 
to  accidental  circumstances,  we  cannot  give  a  compa- 
rative statement  of  the  two  for  the  whole  of  every 
year,  since  the  commencement  of  our  meteorological 
register,  but  the  following  appear  to  be  sufficient  for 
establishing  the  fact.  Taking  the  means  as  far  as 
tenths,  or  one  decimal  place,  the  difference  between  the 
average  of  10  morning  and  evening,  and  that  of  the 
daily  maximum  and  minimum,  is  — 


Years. 

Meantemp. 
of  water 

.Nteantemp. 
of  atmosph 

Uiffor- 
cnce. 

January  to    December,? 

inclusive,  1818,     .       $ 
July  181810  June  1819,7 

inclusive,      .     .     .      j 

4r.4 
48.1 

47.2 
47.7 

0.2 
0.4 

For 


2  months  of  1812,  -  -  0.0 

11  months  of  1313,  -  -  0.." 

7  months  of  1814,  -  -  0.7 

12  months  of  1815,  -  -  0.0 

8  months  of  1816,  -  -  0.3 
12  months  of  1817,  -  -  0.6 
12  months  of  1818,  -  -  CI 

7  months  of  1819,  (to  this  date,)  0.5 


71 


0.3 


being  little  more  than  three-tenths  of  a  degree,  on  an 
average  of  71  months.  In  the  general  averages,  the 
mean  of  the  extremes,  when  there  is  any  difference,  is 
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found  to  be  always  above  liie  mean  of  10  and  10;  but 
it  is  noi  uniformly  so,  in  the  monthly  average,  except- 
ing 1817  and  18  19,  when  the  excess  was  always  on  the 
same  side.  It  might  be  inferred  from  this,  that  where 
self-registering  thermometers  are  wanting,  the  mean 
temperature  may  be  lound  with  tolerable  accuracy,  by 
noting  the  tlicrmometer  daily  at  10  morning  and  even- 
ing. According  to  the  observations  made  at  Kuifaun's 
Castle,  the  mean  of  the  daily  extremes,  on  an  average 
of  6  years,  is  1°.3  higher  than  the  mean  of  8  in  the 
morning  singly,  and  1°.7  higher  than  the  mean  of  8  in 
the  morning  and  10  at  night  together. 

In  a  paper  inserted  in  the  Transactions  of  the  Royal 
Society  of  Edinburgh  for  1800,  Mr.  Play  fair  pro- 
posed, instead  of  striking  the  average  temperature  once 
a  month,  as  is  usually  done,  to  divide  the  wliole  year 
into  decads,  or  portions  of  10  days,  and  to  find  the 
mean  of  each.  Twenty-one  of  these  decads,  viz  from 
the  20ih  of  March  to  the  20th  of  October,  he  calls  the 
vegetating  season,  and  supposes  that  it  is  on  the  mean 
temperature  of  that  season,  that  the  quantity  of  the 
crop  in  a  great  measure  depends.  He  assumes  40°  as 
the  lowest  temperature  at  which  corn  will  vegetate, 
and  considers  56°  as  the  mean  temperature  of  a  good 
vegetating  season,  so  that  the  range  between  the  mere 
germination  of  vegetables,  and  the  fullest  maturity  to 
which  they  can  attain  in  this  climate,  is  16  degrees. 
Mr  Playfair  gives  the  following  as  the  result  of  his  own 
observations  for  three  years. 


Years. 

Me.-in  temp, 
of  the  year. 

Mean  temp, 
of  veget.  seas. 

1797 
1798 
1799 

48.04 
49.28 
46.18 

53.32 
56.17 
51.27 

Whether  the  quantity  of  tlie  crop,  he  adds,  "  may 
be  expected  to  be  proportional  to  the  excess  of  the  mean 
temperature  of  the  vegetating  season  above  40,  so  that 
the  crop  of  1799  would  be  to  the  crop  of  1798  as  2  to 
3,  or  in  a  greater  or  less  ratio,  may  deserve  to  be  more 
accurately  considered.  There  is  reason  however  to 
think  that  the  variations  of  the  crop,  at  least  corn,  will 
be  greater  than  in  proportion  to  the  variations  of  tem- 
perature ;  for  if  the  mean  heat  of  the  vegetating  season 
were  to  fall  as  much  below  that  of  1799,  as  the  mean 
cf  1799  did  below  that  of  1798,  it  would  be  reduced 
to  46,  a  temperature  so  low  as  would  certainly  prevent 
the  ripening  of  corn  altogether.  By  doubling  the  de- 
ficiency of  the  heat  therefore,  we  do  a  great  deal  more 
than  double  the  deficiency  of  the  crop,  so  that  the  lat- 
ter varies  in  a  higher  ratio  than  the  former.  The  limit 
at  which  corn  will  not  ripen,  is  probably  higher  than 
46,  and  may  perhaps  be  stated  at  48." 

In  illustration  of  Mr.  Playfair's  theory,  we  shall  state 
the  mean  temperatures  of  the  seasons  from  1815  to 
1818.  with  the  corresponding  prices  of  meal,  according 
to  the  fairs  of  the  county  where  the  observations  were 
made.  These  prices  cannot  be  supposed  to  be  exactly 
in  the  inverse  ratio  of  the  quantities  of  grain,  but  still 
they  will  afford  a  general  idea  of  the  relative  qualities 
of  the  crops. 


Years. 

Mean  temp 
of  the  year. 

Mean  lemp 
ot  vcjj.seas. 

K.\ces3 
above  40° 

Price  <iC  meal 
per  boll. 

1815 

1816 
1817 
1818 

45.8 

44.4 
46.1 
47.2 

52.9 
49.9 
50.5 
52  4 

12.9 

9.9 

10.5 

12.4 

^0      14     0 
1         6      4 
I        6      0 
1        3     6 

Many  of  our  readers  will  probably  recollect,  that  a 
considerable  proportion  of  the  corn  crop  in  this  coun- 
try, in  1816,  did  not  arrive  at  full  maturity,  and  that  its 
inferiority  to  that  of  the  preceding  year  was  much 
greater  than  the  difference  in  the  temperatures  of  the 
vegetating  seasons.  In  both  these  respects,  thtretore, 
Mr.  Playfair's  conjectures  are  fully  verified,  and  we 
have  no  doubt  that  a  more  extensive  collection  of  ob- 
servations on  the  principle  which  he  has  recommended, 
taking  care  to  extend  or  shorten  the  length  ol  the  ve- 
getating season  according  to  the  latitude,  would  throw 
much  light  on  the  interesting  subject  of  climate  ;  but 
we  iTiust  le.  ve  this  to  be  more  fully  discussed  under  the 
article  Physical  Geografihy. 

As  we  have  already  found  that  observations  of  the 
thermometer  at  10  morning  and  evening,  give  nearly 
the  true  mean  temperature,  there  is  reason  to  conclude 
that  they  are  as  likely  as  any  other  hours  to  give  the 
mean  height  of  the  barometer  and  hygrometer,  when 
these  instruments  are  not  constructed  so  as  to  register 
the  extreme  points  to  which  they  may  rise  or  fail  in 
the  absence  of  the  observer.  Self-registering  barome- 
ters are  easily  constructed,  and  have  sometimes  been 
used,  but  as  from  the  increased  friction  they  are  not 
susceptible  of  great  accuracy,  we  do  not  know  that 
more  satisfactory  results  are  to  be  expected  from  em- 
ploying them.  It  is  difficult,  indeed,  to  find  two  baro- 
meters of  one  kind,  even  by  the  best  makers  and  on  the 
most  approved  principles,  that  will  exactly  coincide, 
nor  is  it  easy  in  any  case  to  avoid  errors  in  adjusting 
the  instrument  for  observation.  From  this  circum- 
stance, as  well  as  from  the  irregularity  formerly  com- 
plained of  in  the  times  of  observing,  barometrical  re- 
gisters are  perhaps  still  more  imperfect  than  those 
of  the  thermometer.  Before  any  comparison  can  be 
instituted  between  two  such  registers,  it  must  be  pre- 
viously ascertained  that  the  mercury  employed  in 
both  barometers  is  of  the  same  specific  gravity,  that 
the  mode  of  adjustment,  or  contrivance  for  bringing 
the  surface  of  the  mercury  in  the  basin  to  the  com- 
mencement of  the  scale,  is  the  same  in  each,  and 
that  the  observations  are  made  precisely  at  the  same 
hours.  These  points  being  determined,  it  is  still  far- 
ther necessary  to  make  allowance  for  difference  of  tem- 
perature and  elevation,  by  both  of  which,  especially  the 
latter,  ihe  length  of  the  mercurial  column  is  consider- 
ably affected.  Such  of  our  readers  as  are  conversant 
with  the  use  of  the  barometer,  must  be  aware  of  the 
difficulty  of  avoiding  all  these  sources  of  fallacy,  in  re- 
gistering the  indications  of  that  instrument.  We  have 
found  from  repeated  experiments,  which  have  been  con- 
firmed by  those  of  an  eminent  artist,  that  in  bringing 
the  surface  of  the  mercury  in  the  basin  to  the  point 
from  which  the  scale  commences,  the  adjustment  should 
always  be  made  in  the  same  direction,  and  that  it  should 
not  be  elevated  in  one  observation,  and  depressed  in 
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another.  In  our  observations,  whatever  may  be  the 
state  of  the  instrument,  wc  unilbrmly  bring  the  mer- 
cury below  the  true  point,  so  that  tlie  final  adjustment 
is  always  made  by  elevating  the  mercury  in  the  cistern. 

In  order  to  exclude  irregularities  arising  from  dif- 
ference of  temperature,  every  barometrical  observation 
might  be  reduced  to  what  it  would  be,  were  the  tem- 
perature of  the  mercurial  column  at  32°.  This  might 
be  done  very  simply,  and  in  most  cases  with  sufficient 
accuracy,  by  allowing  3-thousandths  of  an  inch  for 
every  degree  that  the  temperature  differs  from  32°, 
and  either  subtracting  that  quantity  from,  or  adding  it 
to  the  observed  height,  according  as  the  temperature 
is  above  or  below  32°.  The  rule,  strictly  speaking,  ap- 
plies only  when  the  observed  height  is  29.5,  but  in 
the  ordinary  range  of  the  barometer,  the  error  is  not 
very  considerable. 

A  similar  correction  might  be  made,  and  with  great 
facility,  for  the  difference  of  elevation  between  the  po- 
sitions of  different  barometers.  It  has  already  been  re- 
marked, that  at  moderate  heights,  the  mercurial  co- 
lumn sinks  one-tenth  of  an  inch  for  every  90  feet  of 
perpendicular  ascent.  Every  barometrical  observation, 
therefore,  may  be  reduced  to  what  it  would  be  at  the 
level  of  the  sea,  by  allowing  1 -thousandth  of  an  inch 
for  every  foot  of  elevation,  and  adding  that  quantity  to 
the  observed  height.  Like  the  former,  this  correction 
is  only  an  approximation  to  the  truth,  but  on  a  subject 
where  there  are  so  many  other  sources  of  fallacy,  extreme 
accuracy  in  one  point  is,  in  the  language  of  an  eminent 
writer,  an  utter  waste  of  the  powers  of  calculation.  We 
shall  now  illustrate  the  application  of  these  corrections 
by  an  example. 

Suppose  the  barometer  is  observed  to  stand  at  29.565, 
the  attached  thermometer  being  at  the  same  time  55°, 
or  23°  above  32°,  and  the  height  of  tlie  place  of  obser- 
vation 150  feet  above  the  level  of  the  sea,  required  the 
altitude  of  the  mercurial  column,  corrected  as  above. 

Observed  height 29.565 

Deduct  for  temperature,  .003x23    -         -  .069 

Altitude  if  the  mercury  were  at  32°  -       29.496 

Add  for  elevation  of  the  place,  .001x150  .150 

Altitude  at  the  level  of  the  sea         -         -      29.646 

Though  these  corrections  are  simple  and  of  easy  ap- 
plication, it  is  not  likely  that  they  vviU  be  generally 
adopted,  nor,  if  they  were,  could  we  expect  to  find  a 
very  close  coincidence  between  the  results  of  different 
barometrical  observations.  The  various  degrees  of  de- 
licacy in  the  instruments  themselves,  as  well  as  of  ac- 
curacy in  observing  lliem,  are  sufficient  to  prevent  a 
constant  harmony  between  two  barometers,  even  when 
|)laced  in  the  same  ciicumstances ;  and  we  have  often 
found  tliat  in  the  case  of  very  slight  fluctuations,  one 
has  been  elevated,  while  another  appeared  to  be  de- 
pressed. At  the  same  time,  the  observations  that  have 
already  been  made,  have  established  some  interesting 
facts  legarding  the  simultaneous  fluctuations  in  the 
weight  of  the  atmosphere  at  different,  and  even  very 
distant  places. 

In  a  paper  drawn  up  by  Professor  Piclet  of  Geneva, 
and  published  in  the  second  volume  of  Thomson's  An- 
nals, we  have  a  comparative  view  of  the  state  of  the  ba- 
rometer at  London,  Paiis,  and  Geneva,  from  22d  Sept. 
1806  to  22d  Sept.   1807.     The  elevations  and  depres- 
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sions  of  the  mercurial  column  are  represented  by  curve 
lines,  with  the  day  of  the  month  marked  above  or  be- 
low the    extreme    iluctualions,   so    as    to  show  at  one 
glance  l)otli  the  lime  and  the  extent  of  these   fluctua- 
tions. Were  Ihcclianges  in  the  weight  of  the  atmosphere 
simultaneous  and  c(iual  at  the  different  places  where  the 
barometer    was    observed,    and     were  the  observations 
made  at    the  same  instant,  and  with  tlie  same  degree  of 
accuracy,  it  is  obvious  that  the  curve  lines  should  be 
always  parallel   to   one  another.     But  though,  in    point 
of  fact,  this  is  found  not  to  be  the  case,  the  deviations 
from  parallelism  arc  not  greater  than  might  be  expect- 
ed from  the  sources  of  difference  and  inaccuracy  already 
noticed.     The  extreme  elevations  and  depressions  ap- 
pear to  take  place  generally  on  the  same  day,  and  near- 
ly  to  the  same  extent;  and  it  may   be  inferred,  there- 
fore, that  changes  in  the  weight  of  the  atmosphere,  at 
London   and    Geneva,  are   almost  simultaneous.     Pictet 
indeed   has  stated,    that  the  fluctuation,   when    there  is 
any   difference  in    point  of  time,  commonly  takes  place 
at  London  sooner    than    at  Geneva ;    and  he  therefore 
lays  it  down  as  a  general  principle,  that  the  disturbance 
of  atmospherical  e(|uilibrium  travels  from  the  north  to- 
wards the   south.     This    principle,    however,    has    not 
been   verified    by   other   and   later    observations.     In    a 
paper  by  Lord  Gray,  inserted  in  the  2d  volume  of  the 
Memoirs  of  the  Wernerian  Society,  a  comparative  view 
is  given  of  the  state  of  the  barometer  at  Gordon  Castle, 
latitude   57°   38',    Kinfauns  Castle    56°   24',  Greenwich 
51°    29',   and   Plymouth    50°  26'  for    1814,  and   at    the 
first,  second,  and    fourth  of  the   above    places  for  1815, 
on   the  same  plan  as  that  adopted   by  Professor  Pictet. 
From  this  view,  it  appears  that  the  fluctuations  as  be- 
fore   are    nearly   simultaneous ;   but  when  there  is  any 
difference  in   point  of  time,  the  change  commences  in 
the   south  just  as  frequently  as  in  the  north.     We  sus- 
pect, indeed,  that  tills  apparent  difference  is  in  a  great 
measure  owing  to  inaccuracy  in    observation.       AVhen 
the  barometer  continues  either  to  rise  or  fall  for  a  con- 
siderable time,  its  motion  becomes  slower  as  it  approach- 
es its  extreme  elevation  or  depression  ;  so  that  between 
the  evening   of  one  day,   and    the  morning  of  the  next, 
it  may  have   risen  or  fallen   only  a  few   thousandths   of 
an  inch.     Unless,  therefore,  both  observers  are  equally 
accurate,  one  barometer  may  have  appeared  to  rise  and 
the  other  to  fall,  and  consequently  the  extreme  eleva- 
tion or    depression    to    have    taken    place  on  different 
days. 

The  same  uncertainty,  arising  from  the  same  causes, 
attaches  to  many  other  observations  that  have  been 
made,  and  conclusions  that  have  been  drawn,  respect- 
ing the  changes  'hat  take  place  in  the  pressure  of  the 
atmosphere.  We  allude  particularly  to  certain  perio- 
dical fluctuations,  which,  it  is  alleged,  have  been  de- 
tected in  the  barometrical  column,  at  different  times  of 
the  day,  and  in  difi'ercnt  positions  of  the  moon.  We  do 
not  question  the  existence  of  certain  causes  operating 
on  the  atmosphere,  and  producing  at  regular  intervals 
a  change  in  its  density  ;  but  we  apprehend  that  amidst 
so  many  other  disturbing  causes,  and  where  observa- 
tions are  so  liable  to  error,  we  can  know  very  little  with 
certainty  either  of  their  nature  or  extent.  Mr.  Howard 
has  stated,  that  on  an  average  of  ten  years,  he  finds  the 
barometer  is  depressed  one-tenth  of  an  inch,  while  the 
moon  is  passing  from  the  quarters  to  the  full  and  new; 
and  elevated  in  the  same  proportion  during  the  return 
to  the  quarter.     There  can  be   no  doubt  that  the  com- 
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bined  attraclion  ol  tlic  sun  and  moon  must  operate  more 
powerfully  llian  that  of  ciilicr  of  them  sinyly,  in  dimi- 
nishing the  gravity  of  the  atmosphere  ;  but  whether  the 
([uaiitiiy  of  this  clistiirbiiig  force  is  such  as  can  be  esti- 
mated apait  from  otiicrs,  is  still  we  think  very  doubt- 
ful. A  daily  periodical  llucluation  of  the  barometer 
has  also  been  ohservcd  to  take  place  within  or  near  the 
tropics;  but  it  docs  not  appear  to  depend  in  any  de- 
gree on  the  state  of  the  n\oon.  From  a  meteorological 
table  kept  at  Seringapatam  for  1816,  and  which  wc  have 
now  before  us,  wc  find  that  the  barometer  almost  uni- 
formly stands  higher  there  in  the  forenoon  than  in  the 
afternoon,  at  all  seasons,  and  at  every  period  of  the 
moon's  age.  From  the  reguhiriiy  of  this  change,  there 
is  no  doubt  that  it  depends  on  some  fixed  cause  ;  but 
it  seems  very  difficult  to  account  for  il,  and  the  more  so 
as  the  temperature  is  generally  highest  while  the  baro- 
meter is  lowest.  The  multiplication  of  accurate  regis- 
ters in  the  tropical  climates,  where  the  range  of  the 
mercury  does  not  exceed  half  an  inch,  may  perhaps  in 
time  afl'ord  the  means  of  solving  this,  as  well  as  other 
interesting  questions  on  the  subject  of  atmospherical 
pressure. 

In  our  climate,  the  fluctuationsof  the  barometer  seem 
to  depen(l,ina  great  measure,  on  the  direction  and  force 
of  the  wind.  In  serene  and  settled  weather,  the  mercu- 
ry generally  stands  about  30  inches  at  the  level  of  the 
sea,  and  before  or  during  storms  it  finks  below  29.  The 
range  is  commonly  stated  at  3  inches,  viz.  from  28  to 
3\  inches;  but  it  appears  doubtful  whether  an  accu- 
rate barometer  on  the  sea  shore  will  ever  reach  either 
of  these  extremes.  According  to  the  most  accurate  ob- 
servations, the  average  height  seems  to  be  29.830,  and 
the  range  2.5  inches.  When  the  wind  blows  from  the 
north-east  or  cast,  the  mercury  generally  stands  above 
the  mean  height,  and  below  it  when  the  wind  is  from 
the  south-west.  To  this,  however,  as  well  as  every 
other  general  maxim  on  the  subject  of  the  barometer, 
there  are  numerous  exceptions.  The  greatest  elevation 
of  the  mercury  that  we  have  observed  during  the  last 
six  years  was  on  the  30th  November,  1816,  and  it  took 
place  with  a  west  wind.  On  the  morning  of  that  day, 
a  barometer,  185  feet  above  the  level  of  the  sea,  stood 
at  30.640,  and  in  the  evening  at  30  602,  corresponding 
respectively  to  30  825,  and  30.787  on  the  sea  shore. 
Sudden  or  violent  gales  of  wind  are  generally  preceded 
or  accompanied  by  a  depression  of  the  mercury,  which 
continues  to  fall  as  long  as  the  gale  increases,  after 
which  it  usually  rises  with  as  great  rapidity  as  it  fell. 
The  greatest  depression  of  the  barometer  that  has  been 
observed  in  this  country  lor  many  years,  took  place  on 
the  5'.h  of  March  1818,  with  a  souih-west  wind.  The 
■ivcather,  for  a  considerable  time  before,  had  been  stormy 
and  unsettled,  with  hurricanes  of  snow  and  rain  fi'oni 
ihe  west.  On  the  evening  of  the  4th  the  wind  shifted 
to  the  east,  the  barometer  at  the  same  time  sinking  ra- 
pidly. During  the  night  the  wind  got  round  again  to 
the  south-west,  and  at  eight  on  the  niorning  of  the  5;h 
the  barometer  stood  at  27.970,  corresponding  to  28.155 
at  the  level  of  the  sea.  On  the  same  night  ihe  tide  rose 
unusually  high  in  the  river  Tay,  though  it  was  only 
the  first  of  the  spring  tides,  beiiig  two  days  prior  to  the 
iicw  moon  ;  and  at  the  time  that  these  jjlicnomcna  w'erc 
ol)Scrved  in  latitude  56°  24',  a  violent  hurricane  was  ex- 
perienced at  London,  and  vaiinus  other  places  in  the 
^outh  of  England.  It  frequently  hai)pcns,  indeed,  that 
the  barometer   sinks   during  a  gale  of  wii.d   at   a  dis- 
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tance,  while  the  atmosphere  at  the  place  of  oLservalion 
is  calm  and  settled.  We  recollect  having  on  one  oc- 
casion, during  close  loggy  weather,  observed  an  unu- 
sual depression  of  the  barometer,  unaccompanied  with 
wind,  but  afterwards  found  that  it  was  contemporaneous 
with  a  violent  and  disastrous  storm  on  the  coast  of 
Norway. 

Many  other  facts  might  be  stated,  to  show  that  the 
fluctuations  of  the  barometer  are  almost  always  propor- 
tional to  the  strength  and  varidbleness  of  the  wind.  In 
the  tropical  climates,  where  the  latter  is  gentle  and 
steady,  the  range  of  the  mercury  is  limited  to  a  few 
tenths  of  an  inch,  but  increases  rapidly  from  the  tropic 
towards  the  pole,  where  the  winds  are  more  violent  and 
irregular.  In  like  manner,  the  elevations  and  depres- 
sions of  the  mercury  in  the  middle  and  higher  latitude?, 
are  greater  and  more  frequent  in  winter  than  in  sum- 
mer. Wc  have  found,  on  an  average  of  thice  years, 
that  for  the  six  months  beginning  with  April  and  ending 
with  September,  the  mean  monthly  range  of  the  baro- 
meter, or  the  mean  spare  between  the  highest  and  low- 
est observation  during  the  month,  is  to  that  of  the  other 
six  months  in  the  proportion  of  5  to  8.  The  same  pro- 
portion will  also  be  found  to  hold  between  the  two  sea- 
sons in  the  mean  daily  range.  In  our  icgistcr  for  1818, 
we  noted  in  separate  columns  the  differences  between 
every  two  consecutive  observations,  which  were  made 
at  ten  morning  and  evening,  and  extended  to  a  third  co- 
lumn the  sum  of  the  two  daily  differences,  as  the  range 
for  the  preceding  24  hours.  The  following  is  the  re- 
sult : 

Mean  range  for  24  hours,  from  April  to  Sept.] 
inclusive,  .....  ' 

Mean  do.  for  the  other  six  months,  -         -       .273 

being  nearly  in  the  proportion  of  5  to  8. 

It  appears  from  the  reports  of  Captain  Christian,  who 
carried  out  one  of  Adie's  sympiesometers  to  the  East 
Indies  in  1816;  of  Captain  Ross  and  Lieutenant  Robert- 
son, who  employed  one  on  board  the  Isabella  discovery 
ship;  and  of  Mr.  Stevenson,  engineer  to  the  Scots  light 
house  board,  that  this  instrument  is  still  more  easily  af- 
fected than  the  mercurial  barometer  by  approaching 
gales  of  wind.  From  a  register  kept  by  Lord  Gray  of 
the  contemporaneous  indications  of  the  sympicsometcr 
and  barometer,  as  well  as  from  observations  which  we 
have  had  an  ojiportunity  of  making  with  the  same  in- 
strument, the  former  seems  to  be  at  least  as  delicate  as 
the  latter  ;  but  il  is  not  quite  apparent  that  the  difTcrcnces 
between  the  two  instruments  always  indicate  a  greater 
degree  of  delicacy  in  the  sympiesometer.  We  have  now 
beioie  us  a  register  of  that  instrument  for  one  month, 
with  the  corresponding  indications  of  a  very  accurate 
barometer  taken  twice  a-day,  the  lange  of  the  mercury 
during  tl;e  period  being  fiom  29.190  to  30.380,  and  the 
temperature  from  54°  to  64".  Throughout  the  whole 
of  tiiese  observations,  the  sympicsometcr  stood  highe* 
than  the  barometer,  which  might  perhaps  be  account- 
ed for  from  some  inaccuracy  in  the  construction  of  the 
inslrumenl  ;  but  it  is  not  so  easy  to  explain  the  fact,  that 
this  difi'ercncc  has  been  gradually  on  the  increase.  At 
the  commencement  of  our  observations,  it  remained  for 
some  days  nearly  stationary  at  .030,  but  during  the  last 
eight  days  it  l-.as  varied  from  .060  to  .075.  In  the 
course  of  Lord  Gray's  observations  a  siuiilar  increase 
took  place,  which  was  afterwards  however  succeeded 
by  a  diminution.  It  would  be  premature,  therefore,  to 
decide  on  the  merits  of  the  instrument  from  such  a  li- 
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miicd  number  of  observations,  tliough  they  naturally 
lead  to  the  suspicion  that  a  certain  degree  of  absorption 
has  taken  place  between  the  oil  and  the  gas.  But  how- 
ever this  may  be,  there  can  be  no  doubt  that  the  syni- 
piesometer  is,  on  some  occasions,  affected  by  charit;es 
in  the  weight  of  the  atmosphere,  which  are  too  minute 
to  maUe  any  sensible  alteration  in  the  mercurial  column, 
owing  we  conceive  to  the  greater  friction  of  tiic  latter 
on  the  internal  surface  of  the  tube. 

From  these,  and  many  other  facts  that  niii^ht  be  pro- 
duced, there  can  be  no  doubt  of  the  relation  between 
the  fluctuations  of  the  barometer  and  the  s'.Me  of  the 
weather,  particularly  with  regard  to  wind.  It  docs 
not  follow,  however,  that  the  latter  can  in  strict  pro- 
piiety  be  assigned  as  the  cause  of  the  former.  To  say 
that  such  a  relation  exists,  is  merely  the  statement  of 
two  contemporaneous  events,  and  still  leaves  the  tiue 
cause  altogether  unexplained.  \\'ind  itself  is  the  effect 
of  some  disturbance  in  the  equilibrium  of  tlie  atmo- 
sphere, by  which  the  barometer  must  necessarily  be 
affected,  and  it  therefore  remains  to  inquire  by  what 
means  that  disturbance  is  produced.  We  shall  resume 
this  subject,  when  we  come  to  examine  the  phenomena 
of  wind  and  rain  ;  but  before  doing  so,  it  will  be  ne- 
cessary to  consider  the  results  of  hygromctrical  obser- 
vaiions. 

We  have  already  had  occasion  to  notice  the  imperfec- 
tion of  all  the  various  hygrometers  that  were  employed, 
previous  to  the  invention  of  the  thcrnioscope  or  differen- 
tial thermometer  ;  and  we  have  still  to  lament  that  this 
delicate  instrument  has  hitherto  been  so  little  used  by 
meteorologists.  It  is  also  matter  of  regret,  that  in  the 
few  cases  where  it  has  been  used,  care  has  not  always 
been  taken  to  give  either  the  precise  time  of  the  ob- 
servation, or  the  corresponding  temperature.  The 
consequence  is,  that  we  know  very  liltie  regarding  the 
mean  height  of  the  instrument  under  any  latitude,  and 
still  less  of  the  true  relative  or  absolute  humidity  of 
the  atmosphere,  even  when  its  indications  have  been 
noted.  To  ascertain  the  true  mean  height,  the  self- 
registering  hygrometer  described  above  is  perhaps  in- 
dispensably necessary  ;  but  if  the  instrument  in  its 
simplest  form  has  hitherto  been  so  seldom  employed, 
it  is  hardly  to  be  expected  that  a  more  complex  one  will 
soon  be  brought  into  general  use.  In  tlie  mean  tiine, 
however,  there  is  a  method  by  which  this  desideratum 
may,  in  part  at  least,  be  supplied.  It  has  already  been 
shewn,  that  the  mean  temperature  at  ten  morning  and 
evening  does  not  differ  from  the  mean  temperature  of 
the  whole  day,  and  since  the  relative  humidity  of  the 
atmosphere  depends  not  a  little  on  temperature,  it  may 
be  inferred  that  the  mean  of  the  hygrometer  at  these 
hours,  will  be  an  approximation  to  the  mean  of  the 
day.  It  is  upon  this  principle  that  we  have  hitherto 
registered  the  hygrometer,  and  we  shall  now  state  the 
mean  height  of  the  instrument,  as  well  as  of  the  ther- 
mometer, for  each  month  of  the  last  two  years. 


Months. 

1»] 

'•                1 

isia.            \ 

Mean  of  10m.  &;  10  e. 

Mean  of  IJ 

m.  &  10  t 

Ther. 

Hygr. 

Ther. 

Hygr. 

January, 

38.5 

7.4 

36  6 

67 

February, 

40.1 

9.7 

35.1 

7.0 

March, 

38.5 

122 

37.1 

10  6 

Aiiril, 

44  6 

216 

40.3 

16  0 

May, 

45.8 

19.1 

1     49.8 

136 

June, 

54  4 

17.3 

58.5 

26. 5 

July, 

55  8 

16.8 

59.7 

19.3 

August, 

54  1 

14.9 

56  4 

21.5 

September, 

53.2 

14.1 

529 

15.9 

October, 

41.4 

105 

51.4 

10.0 

November, 

45.0 

7.1 

46.9 

7.7 

December, 

34  1 

5.6 

38.6 

6.7 

Means. 

45.4 

130 

46.9 

13  4 

From    the    above,    and    other  observations    made  iu 
1814,  1815,   and  1816,  it  appears  that  the  mean  height 
of  Leslie's  hygrometer,  situated    135  feet   above  the  le- 
vel of  the  sea,    20   miles  from  the  coast,  and  under  the 
latitude   56°  24',  is  about   13  2.      This  fact,    however, 
conveys  no  definite  idea  respecting  the  actual  humidity 
cf  the  atmosphere,    nor   can    the   indications  of  the  in- 
strument,   taken   by   themselves,    furnish   us  with    any 
correct  infurma'ion  on  this  subjt;ct.     It  has  been  shewn, 
imder  the   article   IIygro.metry,  that  these   indications 
are  of  no  use,  unless   the   state  of  the   thermometer  at 
the   time   of  observation  be    also  known,  because  it  is 
found  from  actual  experiment,  that  though  the  absolute 
quantity  of  moisture  m    the  atmosphere   should  remain 
unchanged,  the  hygrometer  will    rise  with  an   increase, 
and  fall  with  a  diminution  of  temperature.     When  the 
hygrometer   stands  at  zero,  or  when   the   wet   and   dry 
thermometers  indicate  the  same  temperature,  it  may  be 
inferred,  whatever    the  temperature  be,  that  the  atmo- 
sphere   is    completely    saturated    with     moisture;    but 
should  the  teinperature   increase,   the    hygrometer  will 
also  rise,  and  continue  to  do  so   indefinitely,  with  every 
new    accession   of  heat,  though  the  actual    quantity    of 
moisture  remains  undiminished.     In  the  article  referred 
to,  a  formula  is  given,  by  which   the   indications  of  the 
hygrometer,  which  are  of  themselves   vague  and  with- 
out any  distinct   meaning,   may   be  converted   into  pre- 
cise and  definite    expressions.      The    most    important 
facts  which  may  be  deduced  from   that  formula,   are  the 
three  following. 

\st,  The  point  of  deposiiion.  It  is  known  from  the 
law  which  regulates  the  solution  of  water  in  the  atmos- 
phere, that  a  portion  of  air  holding  any  given  quantity 
of  moisture  in  a  state  of  vapour,  will,  if  cooled  down, 
arrive  at  a  temperature  where  it  will  become  saturated, 
or  incapable  of  dissolving  more  moisture  than  it  former- 
ly contained,  and  consequently,  if  its  temperature  be  far- 
Z  2 
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ther  ditninished,  it  will  begin  to  deposit  a  portion  of  that 
nioisiuic  in  tlic  form  of  dew  or  rain.  The  temperature 
at  which  it  begins  to  do  so  is  called  the  Point  ol  Dcpobi- 
tion. 

2rf,  The  acuial  quantity  of  mcisturc  in  a  given  por- 
tion of  the  atmosplu  re.  This  quaniily  is  expressed  by 
the  formula  in  decimals  of  a  grain  in  one  cubic  inch  ; 
but  as  the  IVaclion  is  sn-.all,  "e  have  expressed  it  in 
our  icirister,  by  decimals  ol  a  grain  in  100  cubic  inches. 

5d,  Tlie  relative  humidity  of  tlie  atmosphere.  It 
was  observed  above,  t.'iat  in  the  hygrometer,  zero  is  a 
fixrd  point  denoting  complete  saturation,  but  that  the 
scale  extends  upwards  indefinitely,  or  in  other  words, 
there  is  no  point  in  the  scale  which  at  all  temperatures 
denotes  absolute  dryntss.  By  the  formula  alluded  to, 
this  defect  is  coiiipl.  uly  remedied.  Alisolute  moisture 
being  denoted  by  100,  and  absolute  drjness  by  0,  it 
may  be  determined  wliat  intei mediate  degree  ot  moia- 
tuie  is  indicated  by  any  given  state  of  the  hygrometer. 
Ttiis  is  in  fact  cciiivcrting  an  indefinite  into  a  definite 
scale,  and  by  employing  100  to  denote  extreme  mois- 
ture, all  other  quantities  are  expressed  in  hundredths 
of  what  would  produce  complete  saturation.  These  three 
particulars  may  be  illustrated  by  the  following  example. 

Suppose  that,  at  any  given  hour  the  hygrometer 
indicates  20,  according  to  the  millesimal  scale,  and  the 
thermometer  in  the  same  circumstances  SO  ;  required 
the  point  of  deposition,  the  actual  quantity  of  moisture 
in  100  cubic  inches  of  air,  and  the  relative  humidity. 

By  applying  the  formula,  it  will  lie  found  that  ihc 
point  of  deposition  is  40°. 3  Fahrenheit,  the  actual  quan- 
tity of  moisture  in  100  cubic  inches  of  air  0.178  of  a 
grain,  and  the  relative  humidity  73  ;  that  is,  the  atmos- 
phere, in  these  circumstances,  contains  73  hundredths 
of  the  whole  moisture  which  it  is  capable  of  holding  in 
solution  at  the  temperature  of  50,  and  which  amounts  to 
.178  of  a  grain  in  100  cubic  inches;  and  if  the  tempera- 
ture were  reduced  to  40°. 3,  the  hygrometer  would  sink 
at  the  same  time  to  0°,  after  which  the  moisture  «ould 
begin  to  be  deposited. 

Let  us  suppose,  now,  that  the  hygrometer,  as  before, 
indicates  20,  but  that  the  temperature  is  60.  In  this 
case  the  point  of  deposition  will  be  found  to  be  53°. I, 
the  actual  quantity  of  moisture  in  100  cubic  inches  0  269, 
and  the  relative  humidity  80.  Such  are  the  different 
degrees  of  moisture  which  may  actually  exist  in  the  at- 
mosphere, while  the  hygrometer  stands  at  the  same  point. 

We  arc  aware  that  the  labour  and  difficulty  of  calcu- 
lating the  result  of  each  single  observation  may  be 
urged,  and  indeed  will  probably  operate,  against  the 
general  use  of  th.e  formula.  This  objection,  however, 
it  is  to  be  hoped,  will  soon  be  in  a  great  measure  re- 
moved, by  the  labours  of  the  same  individual  to  whom 
the  scientific  world  is  indebted  for  the  original  and  pro- 
found speculations  of  the  article  alluded  to.  Mr.  An- 
derson proposes  to  construct  a  table,  in  which,  from 
the  indications  of  the  hygrometer,  in  any  given  state 
of  the  thermometer  and  barometer,  the  three  facts  stat- 
ed above  may  be  found  by  inspection.  In  this  table, 
we  believe,  the  indications  of  the  hygrometer  are  to  be 
expressed  in  degrees  of  Fahrenheit  instead  of  the  mil- 
lesimal scale,  and  the  calculations  are  to  be  adapted  to 
different  heights  of  the  barometer.  In  a  table  which 
we  have  constructed  from  the  same  formula,  we  have 
retained  the  millesimal  division  of  the  hygrometer,  and 
adapted  the  whole  calculation  to  one  state  of  the  baro- 
meter, viz,   29.640,   which  we  found  to  be   the    mean 


height  at  the  place  of  observation.  The  results  are 
perhaps  as  near  the  truth  as  the  nature  of  the  subject 
requires  ;  and  at  all  events  the  errors  arising  from  the 
fluctuations  ol  the  barometer  cannot  materially  atfect  the 
annual  mean.  They  are  so  inconsiderable,  indeed,  a", 
scarcely  to  affect  the  accuracy  even  of  a  single  observa- 
tion, as  is  evident  from  the  following  eximple. 

Suppose  ^hat  on  two  different  occasions  the  hygro- 
meter indicatecJ  30'  and  the  theiTnoineter  50°,  but  that 
the  barometer  in  tne  one  case  stood  at  30  mehes,  and 
in  the  other  at  29.  By  the  formula,  the  quantity  of 
moisture  in  100  cubic  inches  of  the  atmosphere  ex- 
pressed in  decimals  of  a  grain,  is  146,  when  the  baro- 
meter is  at  30,  and  .144  when  it  is  a;  29,  being  a  dif- 
ference of  Oily  002,  corresponding  to  a  fluctuation  of 
one  inch.  A  table,  thereluic,  calculated  lor  tnc  mean 
height  of  the  barometei,  will  be  sufficiently  accurate  for 
all  meteorological  purposes. 

It  was  inferred,  !■  o  >i  the  principles  investigated  in 
the  article  Hygrometry,  that  the  mean  quantity  ol 
moisture  in  the  at  ..^ispnere  on  any  given  day,  will  cor- 
respond nearly  with  wliat  would  produce  complete  sa- 
tuiationat  the  minimum  teniperalure  of  that  day;  and 
this  conclusion  was  verified  by  a  reference  to  met>,oro- 
Ingical  observations  for  1815.  From  accidental  cir- 
cumstances, it  cannot  be  expected  that  this  coincidence 
should  take  place  every  day,  but  it  was  found  to  hold 
very  nearly  in  tiie  means  ol  the  whole  year,  and  is  far- 
ther confirmed  by  the  following  observations  for  1818. 
The  last  three  colunms  contain  the  mean  results  of  10 
morning  and  evening. 


Mean  -Ml 

Meanl'oint 

(irs  of 

Months. 

niiiiuni 

ol  Uepo- 

.Moist  in 

Kclilive 

Tempera- 

sition. 

lOU  cub. 

Iliiniidit\ . 

ture. 

inches. 

J  inuay, 

32.1 

32.0 

.135 

860 

I'ebru.iiy, 

30.8 

29.9 

.125 

84.0 

March, 

31.8 

29  5 

.124 

77.3 

April, 

340 

28.9 

.121 

f.8  4 

May, 

43.9 

43  9 

.200 

82.6 

June, 

50.2 

48.9 

.235 

73  7 

July, 

52.1 

530 

268 

8  1  0 

August, 

49.1 

480 

.228 

76  2 

September, 

46.5 

45.9 

.213 

80.0 

October, 

46  9 

47.1 

.222 

87.1 

November, 

42.9 

43.0 

.194 

88.2 

December, 

338 

343 

.145 

b6  3 

M>    ns. 

41.2 

40.4 

.184 

80.9 

The  difference  between  the  point  of  deposition 
and  the  minimum  temperature,  in  the  above  table, 
scarcely  ever  amounts  to  a  degree,  except  in  the 
months  of  March  and  A|)ril.  In  the  latter  it  amounts 
to  5°  ;  but  this  exception  from  the  general  rule  may  be 
easily  accounted  for,  from  particular  circumstances. 
During  that  month  the  winri  blew  almost  constantly 
from  the  north-east,  so  that  a  continual  influx  took 
place  of  dry  cold  air  from  the  northern  regions.  This 
air,  having  its  temperature  increased  by  approaching  a 
warmer  climate,  acquired  also  a  greater  capacity  for  dis- 
solving moisture,  and  thus  augmented  the  dryness  of 
the  atmosphere  beyond  what  is  natural  to  this  climate; 
while,  by  the  continuance  of  thi  wind  from  the  same 
quarter,  a  new  wave;  as  it  were,  flowed  in  before  the  pre- 
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ceiling  one  roul  1  receive  any  sensible  aui^nicnlation  of 
humidity.  A  siiiiiiar  depiesiion  of  the  poinl  of  deposi- 
tion below  the  niininium  temptraiure,  and  ariaint^  Irom 
the  same  cause,  took  place  in  April  1817.  During  the 
present  year  (^1819)  the  i^reaiesl  depression,  aino-jniing 
lo  3°.3,  happened  in  the  month  of  May,  cliitfiy  with 
east  winds.  In  general  tlic  difl'erence  does  not  ainouni 
to  a  degree. 

\Vc  have  not  thought  it  necessary  to  detail  at  length 
our  observations  with  the  hygrometer  for  the  four  years 
precedin.<  1818.  In  general  the  applicaiion  of  Mr. 
Anderson's  toimuiu  to  lliese  o'jbervdlions,  gives  results 
eorrcsponiling  nearly  wilh  those  stated  in  the  above 
table.  It  would  appear,  tiierefuie,  that  at  the  place 
Avhcre  the  above  exptrimcnls  were  made,  the  atmos- 
plicre,  in  its  mt  an  stale,  ai  10  morning  and  evening, 
coiitains  about  18  grains  Troy  in  trn  thousand  cubic 
inches,  l)eing  eighty  hunoredlhs,  or  four-fifths  of  what 
would  produce  complete  saiuranon.  A  series  of  simi- 
lar observations  unuer  oilier  latitudes,  and  at  different 
elevations,  is  still,  however,  a  desideratum  in  meteoro- 
logy ;  and  till  this  be  supplied,  il  would  be  prematuie 
to  pronounce  wilh  confiotnce  on  any  thing  that  has 
yet  been  advanced,  respecting  the  law  of  aqueous  so- 
lution in  the  ainiospheie.  At  the  same  time,  it  is  ijot 
too  much,  we  think,  to  hope  that  Mr.  Anderson's  re- 
search! s  on  this  interesting  bianch  of  science  will, 
when  belter  known,  lead  to  the  discovery  of  some  im- 
portanl  facts  on  the  formation  of  clouds,  the  production 
of  rain,  and  other  atmospherical  phenomena. 

The  most  satisfactory,  and,  at  present,  generally  re- 
ceived theory,  on  the  last  nienlioned  subjects,  (the  for- 
mr.tion  of  clouds  and  the  production  of  rain)  is  that 
l)roposed  by  Dr.  James  Hutlon,  and  first  published  in  the 
Philosofihical  Transactions  of  Edinburgh  in  1784.  In 
thi.-  theory  the  uiiihor  supposes,  what  has  since  been 
sa'.isfaciorily  proved,  that  the  dissolving  power  of  air, 
or  its  capacity  for  holding  water  in  a  st^te  of  vapour, 
increases  in  a  greater  ratio  than  its  temperature.  From 
the  experiments  of  Saussure,  and  oihers  who  have  suc- 
ceidc-d  him  in  hygrometiical  researches,  it  appears  that 
wliile  the  temperature  rises  in  arithmetical  progression, 
tl'.e  dissolving  power  of  the  air  increases  nearly  in  geo- 
intliical  progression.  This  particular  relation,  however, 
is  not  necessary  to  the  truth  ol  tlie  tb.eoiy  in  question, 
which  requires  only  that  the  humidity  which  the  air  is 
able  to  contain  increase  in  a  greater  ratio  than  the  tem- 
perature. This  being  admitted,  it  follows,  that  when 
two  portions  of  air,  of  different  temperatures,  and  both 
containing  as  much  humidity  as  they  are  capable  of  dis- 
solving at  these  teroperatures,  arc  mixt  d  together,  the 
joint  quantities  ot  moisture  in  the  two  portions  will  be 
greater  than  the  air,  after  intermixture,  is  able  to  dis- 
solve; and  consequently  a  portion  of  ilie  humidity  must 
be  condensed  or  precipitated.  This  will  appear  evident 
from  the  following  geometrical  representation. 

Let  the  points  A,  B,  C,  D,  (Plate  CCCLXXIV.  Fig. 
9.)  in  the  line  AD,  present  different  temper  tu'es,  md 
the  perpendiculars  Aa,  BA,  Cr,  Dd,  the  quantities  of  hu- 
midity which  the  air  at  these  temperatures  can  hold  in 
solution.  From  b  and  c  draw  tiie  lines  b  e  f  and  c  g  par- 
allel to  AL),  then  C  e  and  D/  will  bt  each  equal  to  B  A, 
andy^  to  f  c  ;  alsoec  and  _g- rf  will  represent  the  in- 
creased dissolving  power  of  the  air  correspoii'iing  to  the 
increased  temperatures  BC  and  CD  But  acco.  ding  to 
the  theory,  the  former  increases  in  a  greate'  r.t^o  than 
the  latter ;  and  consequently,  if  CD  be  equal  to  BC,  g  d 


will  be  greater  than  e  c-  Suppose,  now,  thai  equal  por- 
tions of  air,  at  the  temperatures  B  and  D,  and  both 
saturated  with  noisture,  are  mixed  together;  then  the 
temperature  ot  the  mixture  will  be  the  mean  betueen  B 
and  D,  in  this  case  C,  and  the  portion  at  B,  by  having  its 
ten  pcraturt  raised  to  C,  will  be  able  to  dissolve  ec 
more  moisture  than  it  did  before,  while  the  portion  at 
D,  b\  having  its  temperature  reduced  to  C,  will  dissolve 
g-t/less  than  it  did  at  its  original  temperature.  But  it 
was  shewn  that  ^  c/  is  greater  than  e  c  ;  therelore  the 
quantity  of  moisture  which  the  two  portions  ol  air  held 
in  aoluiion  in  a  separate  state,  is  greater  than  what  they 
are  capable  of  dissolving  after  they  are  mixed,  and  con- 
sequently a  portion  ot  their  humidity  must  be  deposited 
by  the  mixture.  This  portion  is  obviously  equal  to  the 
diffeience  between  e  c  and  g  d,  or  =g  d — e  c. 

From  the  relation  which  the  perpendiculars  bear  to 
one  another,  it  is  evident  that  the  line  passing  through 
their  extremities  must  be  a  curve, convex  towards  AD, 
and  assuming  what,  fiom  experiment,  seems  to  be  nearly 
the  fact,  that  the  dissolving  power  increases  in  a  geo- 
metrical, while  the  temperature  increases  in  an  arith- 
metical progression,  it  will  be  a  logarithmic  curve.  The 
knowled>;e  of  this  fact  enables  us  to  assign,  in  certain 
cases,  a  precise  value  to  the  quantity  deposited,  or  gd 
— e  c.     For,  from  the  nature  of  the  figure,  we  have 

g  rflzD  d—C  c 
e  c-=.C  f— B  b 

and  subtracting  these  equationsjj'rf— f  c^D  d — 2  C  c^. 
B  6=D  d-f-B  b — 2  C  c.  But  C  c  being  a  mean  propor- 
tional between  B  b  and  Dd,  Cf  =  \/B6xD</;  there- 
fore ^d—<>  c  =  D  rf -f  B  6—2  vTn~x"ird;  In  general, 
let  M,  m,  represent  the  quantuies  of  moisture  which 
t«  o  portions  of  air,  ..t  different  temperatures,  can  hold 
in  soluiion,  when  completely  saturated,  and  let  these 
portions  be  mixed  together  in  equal  quantities,  so  that 
the  iemp,.rature  of  the  mixture  may  be  the  mean  of  the 
two  temperatures,  then  the  quantity  deposited  will  be 
equal  to 

M  +  m— 2V'Mm7 

This  quantity,  or  gd — ec,  may  also  be  represented 
geometrically  Thus,  join  b  d,  produce  Cc  till  it  meet 
b  dm  h,  and  draw  h  i  parallel  to  c  ^  or  AD.  Then  the 
triangles  b  c  h,  It  i  d,  are  obviously  similar  and  equal,  and 
eh=id.  Also  gi^ch,  and  consequently  ^^  d=e/i-)-A  c 
^e  c-\-2  c  h.  Therefore  the  quantity  dei)Osited,  or  g  d 
—ec  =  2ch. 

Bui  a  deposition  of  moisture  may  take  place,  even 
though  the  portions  of  air  are  not  both  saturated  be- 
fore intermixture.  The  quantity  deposited  will  be  less 
indeed  in  proportion  to  the  distance  of  the  air  from  the 
point  of  saturation  ;  but  still  a  deposition  will  take 
place  so  long  as  the  moisture  contained  in  both  portions 
at  the  temperatures  B  and  D,  is  greater  than  2  C  c. 
This  conclusion  may  also  be  deduced  from  the  table  in 
the  article  Hygrometry,  §  39  Thus  let  30°  and  50" 
be  the  temperatures  of  the  two  portions,  and  let  each  be 
1°  from  the  point  of  saturation;  'hen  the  actual  quan- 
tities of  moisture  contained  in  both  will  be  -002389-}- 
•901235='003624  grs.  or  ■0;i!912  grs.  in  one  cubic  inch. 
But  a  cut)ic  inch  at  4)"  (ihe  mean  temperature  of  the 
mixture,)  can  dissoUe  only  -001782  grs.;  and  conse- 
quently -00  ij  grs.  will  be  deposited  by  each  cubic  inch. 
See  ^  9i  of  the  same  article. 

It  appears,  trom  the  table  now  referred  to,  that  when 
the  temperature  increases  in  arithmetical  progression, 
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llie  dissolving  power  increases  somewhat  faster  than  in 
a  geometrical  progression.  Thus  a  cubic  inch  of  air  at 
30°,  when  saiur.acd,  liolds  in  soluium  -01)127708  gr. 
and  at  50'',  -00246714  gr.  If  the  solving  power,  tlierc- 
iore,  increased  in  geonKiricai  progression,  a  cubic  inch 
at  40°,  when  saiuruted,  ought  to  dissolve  only  -001775 
gr. ;  but,  by  the  tabic,  it  is  found  to  dissolve  •001782 
gr.  being  -000007  gr.  gn;aier.  'riiis  small  ditlerence, 
however,  does  not  ai  all  allcct  the  illustration  ol  the  ge- 
neral principle  given  above. 

When  diftcrcnt  portions  of  tlie  atmosphere  are  intcr- 
mi^4ed,  so  as  to  produce  a  deposition  ol  moisture,  the 
consequence  will  be,  the  formation  of  a  cloud.  This 
cloud,  from  its  increased  specihc  gravity,  will  have  a 
tendency  to  sink  downwards;  and,  were  the  lower  stra- 
ta of  the  ainiospliere  of  the  same  temperature  with  tlie 
cloud,  and  saturated  with  moisture,  it  would  continue 
to  descend  till  it  reached  the  surface  of  the  earth  in  the 
form  of  rain,  or  what  is  commonly  called  mist.  In  ge- 
neral, however,  the  cloud  in  its  descent  passes  through 
a  warmer  region,  where  the  condensed  moisture  again 
passes  into  vapour,  and  consequently  ascends  till  it 
reacli  a  temperature  sufficiently  low  to  recondensc  it, 
when  it  will  begin  again  to  sink.  This  oscillation  will 
continue  till  the  cloud  settles  at  the  point  where  the 
temperature  and  humidity  are  such,  as  that  the  con- 
densed moisture  begins  to  be  dissipated,  and  which  is 
found,  on  an  average,  to  be  between  two  and  three  miles 
above  the  surface  of  the  earth. 

When  the  condensation  of  moisture  is  rapid  and  co- 
pious, there  appears  to  be  no  reason  to  doubt,  that  rain 
will  be  immediately  produced.  Some  philosophers,  in- 
deed, have  maintained  that  such  a  condensation,  how- 
ever rapid,  never  can  produce  any  thing  but  a  cloud, 
and  that  the  production  of  rain  is  the  consequence  of 
certain  electrical  processes  that  afterwards  take  place 
among  the  minute  particles  of  which  the  cloud  is  com- 
posed. That  electricity  is  a  frequent  and  a  powerful 
agent  in  the  formation  of  rain,  is  e.xtiemely  probable, 
but  that  it  is  in  all  cases  essential  to  that  phenomenon, 
appears  to  us  to  be  a  gratuitous  assumption,  which, 
however  ingeniously  supported,  is  still  destitute  of  sa- 
tisfactory proof.  The  well  known  fact,  that  the  rain 
which  accompanies  a  thunder  storm,  is  more  copious 
than  in  any  other  circumstances,  is  evidence  sufficient 
that  it  is  frequently  modified  or  increased  by  the  in- 
fluence of  electricity  ;  but  this  is  all  that  is  certainly 
known  upon  the  subject,  and  we  deem  it  unnecessary, 
therefore,  to  enter  on  any  particular  examination  of  the 
hypothesis,  that  the  particles  of  moisture  in  a  cloud  are 
held  at  a  distance  from  each  other  by  certain  electrical 
atmospheres;  and  that  it  is  only  by  the  removal  of 
these  that  the  particles  unite,  and  form  drops  of 
rain. 

It  is  evident  that  the  mixture  of  difi'erent  portions  of 
the  atmosphere,  to  which,  in  the  preceding  remarks,  we 
have  ascribed  the  production  of  rain,  must  be  greatly 
promoted  by  opposite  currents  of  wind.  These  cur- 
rents are  themselves  produced,  chiefly  by  the  unequal 
distribution  of  heat,  which  disturbs  the  equilibrium  of 
the  atmosphere.  When  a  column  of  air  is  heated  above 
the  temperature  of  an  adjacent  column,  it  has  a  ten- 
dency to  rise,  in  consequence  of  its  diminished  specific 
gravity,  while  the  colder  air  flows  in  to  supply  its  place. 
Upon  this  principle,  it  might  be  expected,  what  is 
found  actually  to  take  place,  that  the  colder  air,  from 
the  poles,  is  continually  displacing    the    warmer   and 


lighter  air  of  the  equatorial  regions,  thus  producing  a 
constant  current  near  the  surface  of  the  earth  from  the 
pole  towards  the  equator.  To  supply  the  place  of  the 
air  thus  carried  away  from  the  poles,  an  opposite  cur- 
rent must  flow  in  the  higher  regions  of  the  atmosphere, 
from  the  equator  towards  the  pole,  where  the  air  has 
its  temperature  reduced,  at  the  same  time  that  the  air, 
by  which  it  was  displaced,  has  its  temperature  elevated, 
so  that  the  circulation  is  constantly  kept  up.  This  ten- 
dency to  an  interchange  of  air  between  the  warmer  and 
colder  regions  of  the  globe,  combined  with  the  diurnal 
revolution  of  the  earth,  produces  that  constant  current 
in  the  neighbourhood  of  the  equator,  which  is  called 
the  trade  wind,  and  which  will  be  considered  at  greater 
length  under  the  article  Physical  Geoguaphy. 

The  wisdom  and  beneficence  which  this  constitution 
of  things  displays,  appear  in  the  provision  which  is 
hereby  made  tor  moderating  the  extremes  of  heat  and 
cold  in  difierent  climates,  as  well  as  producing  the  rain 
that  is  necessary  for  the  purposes  of  vegetation.  Were 
the  surface  of  the  globe  uniformly  smooth,  and  every 
where  equally  susceptible  of  the  impressions  of  heat 
and  cold,  the  circulation  in  the  atmosphere  would  pro- 
bably suffer  no  interruption,  nor  be  liable  to  any  irregu- 
larities. The  variations  of  the  barometer  would,  in  that 
case,  be  very  small,  as  they  are  found  to  be  in  the  e([ua- 
torial  regions,  where  the  circulation  of  the  atmospheri- 
cal currents  is  most  steady  ;  and  rain  would,  in  all  pro- 
bability, fall  only  at  certain  periods,  and  after  long 
intervals.  As  tiie  globe,  however,  is  actually  consti- 
tuted, the  inequalities  of  its  surface,  the  diflerent  capa- 
cities which  different  parts  of  that  surface  have  for  ab- 
sorbing or  communicating  heat,  and  other  disturbing 
causes,  produce  frequent  and  considerable  irregularities 
in  the  direction  and  force  of  the  great  atmospherical 
current,  and  thus  give  rise  to  tlie  variety  of  winds 
which  is  found  to  take  place  above  the  30°  parallel  of 
latitude.  As  the  upper  current,  or  that  which  flows 
from  the  equator,  is  all  directed  nearly  to  one  point, 
viz.  the  pole,  its  velocity  must  be  increased  as  it  ap- 
proaches that  point,  and  consequently  the  elfects  of  the 
disturbing  causes  must  be  greater  in  the  higher  lati- 
tudes than  nearer  the  equator;  an  inference  which  is 
fully  confirmed  by  observation.  The  range  of  the  ba- 
rometer, which  may  be  considered  as  expressing  the 
amount  of  the  disturbing  force,  is  found  to  increase 
with  the  distance  from  the  equator;  but  that  the  quan- 
tities of  air  transported  by  the  two  currents  arc,  upon 
the  whole,  equal,  is  obvious  from  the  remarkable  fact, 
that  the  mean  height  of  the  barometrical  column,  mak- 
ing allowance  for  difference  of  temperature  and  eleva- 
tion, is  nearly  the  same  in  all  latitudes,  where  it  has  yet 
been  observed.  It  may  be  supposed,  therefore,  that 
the  plane  which  separates  the  two  currents  will  be 
nearly  at  that  elevation  above  tlie  level  of  the  sea, 
where  the  barometer  would  stand  at  half  its  mean 
height,  and  that  here  clouds  are  most  likely  to  be  form- 
ed, from  the  contact  of  two  portions  of  air  of  different 
temperatures.  This  also  is  confirmed  by  observation  ; 
the  height  at  which  the  barometer  would  stand  at  15 
inches  being  about  3.4  miles,  or  nearly  the  average 
heiRht  of  the  clouds. 

The  influeiice  of  different  currents  of  air  in  produc- 
ing rain,  is  demonstrated  by  a  great  variety  ot  pheno- 
mena. In  this  climate,  dry  weather  generally  prevails, 
either  when  the  atmosphere  is  in  a  settled  state,  or 
when  the    wind   blows  steadily  from   the   same  point. 
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On  tlie  oiher  hand,  a  change  of  wind  is  almost  always 
accompanied  with  rain  ;  and  if  these  changes  lie  fie- 
tjutnt  and  rapid,  heavy  sliowers  are  the  consequence. 
In  the  tropical  climates,  ihe  rainy  seasons  may  gene- 
rally be  predicted  with  the  greatest  precision,  as  they 
are  found  uniformly  to  set  in  with  the  sun's  approach 
to  the  zenith,  when  the  winds  become  variable,  or  with 
the  chanj^e  of  the  monsoon, at  which  time  the  heaviest 
rains  fall.  In  extensive  inland  plains,  where  there  is 
nothing  lo  promote  the  mixture  of  different  currents  of 
air,  and  wliere  evaporation  does  not  furnish  moisture 
enough  to  bring  the  atmosphere  to  the  point  of  satura- 
tion, it  seldom  rains  ;  while  in  mountainous  countries, 
especially  in  the  neighbourhood  of  the  sea,  it  rains  fre- 
fjuently. 

Where  there  are  so  many  irregularities  to  be  taken 
into  the  account,  it  seems  impossible  to  calculate  with 
any  thing  like  precision,  the  quantity  of  rain  that  may 
be  expected  to  fall  at  any  given  place  in  the  course  of 
a  year.  That  quantity,  indeed,  must  obviously  bear 
some  relation  to  the  moisture  wliich,  at  the  average 
temperature  of  the  year,  can  be  held  in  solution  in  the 
atmosphere,  compared  with  the  yearly  evaporation  ; 
and,  upon  this  principle,  an  approximation  to  the  depth 
of  rain  for  every  hltli  parallel  ol  latitude,  has  been  given 
under  the  article  Hygkometky.  The  results  in  that 
table,  however,  must  be  considered  as  excluding  the 
irregularities  arising  from  local  circumstances,  and  can- 
not, therefore,  be  expected  to  give  a  very  near  ap- 
proximation for  particular  places  ;  but  it  may  be  inte- 
resting lo  inquire,  how  far  it  coincides  with  actual  ob- 
servation in  our  own  climate. 

From  a  very  extensive  collection  of  facts,  Mr.  Dallon 
found  that  the  average  annual  quantity  of  rain,  for  30 
places  in  England  and  Wales,  amounts  to  35.2  inches, 
the  greatest  being  67.5  inches,  at  Keswick  in  Cumber- 
land ;  and  the  least  19.5  at  Upminster  in  Essex.  This 
average)  however,  is,  on  various  accounts,  greatly 
above  the  truth.  Of  the  30  places  where  the  observa- 
tions were  made,  2  are  in  Cumberland,  3  in  Westmorc- 
)and,  and  5  in  Lancashire;  the  counties  where,  of  all 
others,  the  quantity  of  rain  might  be  expected,  and  is 
actually  found  to  be  the  greatest.  Mr.  Dalion  indeed 
has  made  an  allowance  for  the  excess  arising  from  this 
circumstance,  by  taking  a  mean  of  the  difi'erent  places 
in  the  same  county,  and  then  an  average  for  all  the 
counties,  wliich  reduces  the  general  mean  from  35.2  lo 
31.3  inches;  but  we  are  inclined  to  think  that  even 
this  is  too  high  an  average  for  the  whole  of  England 
ar.d  Wales.  Of  the  20  counties  where  the  places  re- 
ferred to  by  Mr.  Dalton  are  situated,  13  are  maritime  ; 
yet  notwithstanding  this  great  proportion  of  counties 
where  the  atmosphere  is  most  likely  to  be  humid,  there 
are  16  of  the  whole  30  places,  where  the  quantity  of 
rain  is  below  30  inches.  Had  the  observations  been 
made  at  equal  distances  over  the  whole  country,  it  is 
probable  that  the  general  mean  would  be  considerably 
below  this  last  quantity.  Taking  the  mean  latitude  of 
England  and  Wales  at  52 i°,  the  average  yearly  rain  by 
the  table  alluded  to  above,  should  be  23.5  inches. 

We  have  found  from  our  own  observations,  that  the 
annual  quantity  of  rain,  in  latitude  56^'',  and  in  a  situ- 
ation not  likely  to  be  much  affected  by  local  circum- 
stances, is,  on  an  average  of  6  years,  commencing  wiih 
1813,23  7  inches;  and  leaving  out  the  years  1817  and 
1818,  when  the  quantity  of  rain  was  unusually  great, 
the  average  is  2 1.5.     15y  the  table  it  should  be  21.     At 


another  place,  under  the  same  latitude,  but  in  the  im- 
mediate vicinity  of  a  hill  6  or  7  hundred  feet  in  iieight, 
the  average  depth  of  rain  lor  the  same  six  years,  is 
about  25.5  inches. 

A  question  has  sometimes  been  agitated  respecting 
the  comparative  quantities  of  rain,  that  fall  at  the  sum- 
mit and  base  of  a  hill.  It  appears  from  experiment, 
that  a  rain  gage,  placed  near  tne  surface  of  the  earth, 
collects  a  greater  C[uantity  of  rain  than  one  elevated 
above  it,  and  the  diftc-cnce  has  been  generally  ascribed 
lo  the  influence  of  the  wind.  It  has  also  been  sup- 
posed, that  independent  of  this  cause,  the  quantity 
must  be  greater  below  than  above,  owing  to  the  gradual 
accumulation,  and  consequent  enlargement  of  the  drops 
in  their  descent  through  the  atmosphere.  Now  there 
are  only  two  cases  in  which  it  appears  that  this  can 
take  place;  either  when  the  atmosphere  throughout  is 
saturated  with  moisture,  or  when  the  temperature  of 
the  rain  is  so  low,  as  to  reduce  the  air  with  which  it 
comes  in  contact  in  its  descent,  to  the  point  of  deposi- 
tion. There  is  reason  to  doubt,  however,  whether 
these  cases  occur  generally  or  even  frequently.  We 
have  often  observed  the  hygrometer  during  a  heavy 
and  even  long  continued  rain,  indicate  from  5  to  10 
degrees  of  dryness,  so  that  instead  of  increasing,  there 
is  reason  to  believe  that  the  drops  sometimes  diminish 
on  their  approach  to  the  earth.  But  whatever  may  be 
the  cause  of  the  difference  between  the  indications  of 
two  rain  gages  placed  at  different  altitudes  above  the 
same  plane,  there  can  be  little  doubt,  that  the  quantity 
of  rain  which  falls  on  the  summit  of  a  hill,  is  greater 
than  what  falls  at  the  base,  and  that  the  difference 
is  easily  accounted  for  from  the  well-known  fact,  that 
the  nimbus  or  rain-cloud,  as  well  as  fogs  and  mists,  is 
often  attracted  by  mountains,  and  is  seen  to  rest  upon 
them,  while  there  is  little  or  no  rain  below.  This,  of 
course,  supposes,  that  the  hill  is  of  considerable  height 
and  magnitude,  and  that  the  observation  in  this  case 
holds  true  is  fully  established  by  the  following  facts. 

In  the  neighbourhood  of  Kinf-un's  Castle,  a  rain- 
gage  is  placed  on  the  summit  of  a  hill,  600  feet  above 
the  level  of  the  se.i,  and  another  in  the  garden  at  the 
base  of  the  hill,  about  20  feet  above  the  sea.  The  fol- 
lowing are  the  annual  results  of  the  two  for  five  years: 


Years. 

Hill  Gage. 

Garden  Gage. 

In.    Dec. 

In.    Dec. 

1814 

33    .84 

20    .05 

1815 

45     .70 

24    .20 

1816 

52    .43 

24    .95 

1817 

44    .40 

31     .01 

1318 

51     .10 

28    .07 

Means. 

41     .49 

25    .66 

No  part  ol  the  above  difference  can  l)e  ascribed  lo 
any  thing  in  the  situation  of  the  garden  gage  but  its 
being  lower  down.  It  is  fully  exposed  lo  the  rain;  and, 
as  the  best  proof  of  this,  it  is  only  necessary  lo  remark, 
that  its  average  amount  for  six  years  is  about  two 
inches  greater  than  that  of  another,  situated  in  an  open 
country,  at  the  distance  of  about  a  mile. 

When  clouds  are  formed  at  an  elevation,  where  the 
temperature  is  below  32°,  the  particles  of  moisture  be- 
come congealed,  and  fall  down  in  the  foim  of  snow  or 
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hail.  If  the  temperature  of  the  lower  regions  of  the 
atmosphere  be  much  above  32°,  it  will  sometimes  hap- 
pen that  ihc  snow  is  again  dissolved  before  it  reaches 
the  earth  ;  but  hail,  from  its  greater  solidity,  as  well  as 
more  rapid  descent,  frequently  arrives  at  the  ground  in 
its  congealed  state  even  during  the  summer  months. 
There  can  be  no  doubt  thai  the  moisture,  of  whicli  hail 
consists,  had  been  collected  into  large  drops  ot  rain 
previous  to  its  being  congealed ;  and  Mr.  Leslie  has 
proposed  an  explanation  of  the  manner  in  which  the 
congelation  takes  place.  "  If  we  examine,"  says  he, 
"  the  structure  of  a  hail-stone,  we  shall  perceive  a 
snowy  kernel  incased  by  a  harder  crust.  It  has  very 
nearly  the  appearance  of  a  drop  of  water  suddenly 
frozen,  the  particles  of  air  being  driven  from  the  sur- 
face towards  the  centre,  where  they  form  a  spongy 
texture.  This  circumstance  suggests  the  probable  ori- 
gin of  hail,  which  is  perliaps  occasioned  by  rain  falling 
through  a  dry  and  very  cold  stratum  of  air."  He  then 
proceeds  to  point  out  a  method  of  putting  this  theory 
to  the  test  of  experiment ;  but,  in  fact,  it  has  been  al- 
ready confirmed,  by  the  process  of  freezing  water  un- 
der the  receiver  of  an  air-pump. 

From  all  that  has  tieen  stated  on  the  formation  of 
clouds,  and  the  production  of  rain,  we  are  naturally  led 
to  remark,  that  however  important  may  be  the  facts 
which  meteorological  researches  are  in  time  likely  to 
disclose,  there  is  but  little  probability  of  our  ever  being 
able  to  predict,  with  any  thing  like  certainty  in  every 
case,  the  approach  of  the  most  common  and  familiar  of 
all  atmospherical  phenomena.  By  the  extended  use  of 
the  hygrometer,  we  may  discover  a  great  deal  more 
than  we  yet  know  of  the  state  of  the  atmosphere  near 
the  surface  of  the  earth  ;  but  we  cannot  from  this  infer 
any  thing  with  certainty  regarding  the  processes  that 
are  going  on  in  the  region  of  the  clouds,  or  anticipate 
the  nature  and  extent  of  future  changes  in  the  weather. 
We  have  repeatedly  remarked,  in  the  course  of  our  ob- 
servations, a  heavy  and  long  continued  fall  of  rain, 
commencing  a  tew  hours  after  the  hygrometer  had  in- 
dicated an  unusual  degree  of  dryness  in  the  lower  at- 
mosphere ;  and,  on  the  contrary,  the  air  passing  from  a 
state  of  almost  complete  saturation  to  great  dryness 
without  any  rain  at  all.  The  barometer  is  the  only  in- 
strument by  which  distant  changes  in  the  atmosphere 
can  be  detected;  but  as  its  fluctuations  merely  give  us 
notice  of  variations  in  the  weight  of  that  fluid,  they  do 
not  necessarily  indicate  the  approach  of  rain.  In  fact, 
the  only  information  that  this  instrument  gives  us,  is 
the  amount  of  the  disturbance  that  has  taken  place  in 
the  equilibrium  of  the  atmosphere.  When  the  mercu- 
rial column,  therefore,  sinks  below  its  mean  height,  all 
that  we  can  directly  infer  is,  that  some  change  has  hap- 
pened, or  will  soon  happen,  in  the  force  or  direction  of 
the  wind;  but  as  this  is  likely  to  bring  different  or  op- 
posite currents  into  contact,  it  may  naturally  be  expect- 
ed that  rain  will  be  the  consequence.  It  is  in  this  way 
only  that  the  fall  of  the  barometer  is  an  indication  of 
rain.~  It  may  be  observed,  too,  that  the  intermixture 
of  different  portions  of  the  atmosplicre,  in  such  circum- 
stances as  to  produce  rain,  sometimes  takes  place,  not 
at  the  first  disturbance,  but  at  the  subsequent  restora- 
tion of  the  equilibrium;  and  we  find  accordingly,  that, 
on  some  occasions,  the  barometer,  after  being  depressed 
below  its  mean  height,  has  begun  again  to  rise  before 
the  rain  commences.  To  illustrate  these  remarks,  we 
shall  extract  from  our   register  the   greatest   falls   of 


rain  that  have  taken  place  since  1815,  with  the  corres- 
ponding state  of  the  barometer,  and  the  relative  hu- 
midity of  the  atmosphere,  at  10  morning  and  evening, 
confining  ourselves  to  those  cases  in  which  the  quantity 
of  rain  amounted  to  an  inch  in  48  hours. 


Kelative 

Year. 

l);>t 

J. 

Uain. 

Barometer. 

Humid. 

WifKl. 

10  ni. 

10  c. 

10  m.  10  e. 

1815, 

Oct. 

19, 

— 

29.220 

29.025 

86 

100 

W.  Sc  s. 

20, 

1.338 

28.825 

29.030 

100 

97 

E.  var. 

1816, 

July 

7, 

1.030 

2J.670 

29.660 

93 

97 

E. 

Aug. 

U. 

— 

29  690 

29.500 

88 

1.  0 

E. 

15, 

1.893 

29.470 

29.525 

100 

97 

E. 

1317, 

May 

26. 

— 

29.380 

29.465 

61 

92 

E. 

27. 

1.361 

29.520 

29.670 

88 

89 

N.  E. 

June 

9, 

— 

29.580 

29.560 

67 

92 

S.  W. 

10, 

1.119 

29.64C 

29.820 

71 

92 

W. 

13, 

1.340 

29.380 

29.200 

68 

96 

S.  and  E. 

Aug. 

25, 

1.120 

29.350 

28.980 

92 

loo 

E. 

1818, 

April 

26, 

— 

29  5  1  0 

29.555 

65 

81 

N.  E. 

27, 

1.070 

29.380 

29.432 

98 

98 

E. 

May 

6, 

— 

29.310 

29.290 

98 

97 

NT.  E. 

7, 

1.169 

29.282 

29.372 

93 

95 

N,  E. 

July 

26, 

— 

29.678 

29.715 

82 

96 

W. 

27, 

1.082 

29.820 

29.985 

90 

93 

W. 

1819, 

April 

13, 

— 

29.340 

29.250 

80 

88 

E. 

14, 

1.070 

29.240 

29.265 

92 

86 

W. 

15, 

— 

29.245 

29.240 

94 

97 

E. 

16, 

1.075 

29.222 

28.935 

97 

100 

E. 

20, 

1.062 

29.550 

29.525 

81 

97 

E. 

June 

20, 

— 

30.105 

29.970 

42 

8o 

W. 

21, 

— 

29.792 

29.840 

75 

82 

E. 

22, 

1.120 

29.850 

29.895 

9! 

84 

E. 

The  mean  height  of  the  barometer,  from  the  begin- 
ning of  1815  to  the  middle  of  1819,  was  29.650,  and 
the  mean  relative  humidity,  at  10  morning  and  evening, 
about  80.  The  average  of  the  barometer  in  the  above 
table  is  29.475,  and  the  relative  humidity  88.5.  The 
table,  however,  presents  many  anomalies  from  any 
general  inference  that  might  be  drawn  from  these  facts. 
Thus,  on  the  7th  of  July,  1816,  the  barometer  was  al- 
most stationary  at  a  point  rather  above  than  below  the 
mean  height,  not  only  on  that  but  also  on  the  preceding 
day,  though  the  quantity  of  rain  amounted  lo  an  inch  in 
24  hours.  It  may  be  alleged,  indeed,  that  the  wind  on 
that  occasion  blew  from  the  east;  and  as  an  east  wind, 
in  this  country,  generally  raises  the  barometer  two  or 
three  tenths  above  its  mean  height,  the  altitude  of  the 
mercury  on  that  day  was  as  far  below  what  it  ought  to 
have  been,  as  the  average  of  the  preceding  table  is 
below  the  average  of  the  whole  period.  There  are 
cases,  however,  where  this  explanation  does  not  apply. 
On  the  9th  and  lOth  of  June,  1817,  and  the  26th  and 
27th  of  July,  1818,  upwards  of  an  inch  of  rain  fell; 
while  the  barometer,  with  a  west  wind,  stood  in  the  one 
case  very  little  below,  and  in  the  other  considerably 
above,  the  mean  height.  It  the  former  case,  indeed, 
the  mercury  had  sunk  on  the  8th  to  29.4,  but  in  the 
latter  it  was  almost  stationary  for  several  days. 

But  the  most  remarkable  fact  in  the  above  table  is, 
the  unusual  degree  of  dryness  that  sometimes  existed 
in  the  lower  atmospiiere  immediately  before  a  consider- 
able fall  of  rain.  Thus,  on  the  26th  of  May,  1817,  the 
relative  humidity  was    19,  and,  on   the   20th  of  June, 
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18 i9,  it  was  38  degrees  below  the  ordinary  annunl 
mean,  though  a  few  liouis  afterwards  rain  commenced, 
and  in  both  cases  exceeded  an  inch.  It  would  thus  ap- 
pear, that  the  formation  of  rain  sonnetimes  takes  place 
at  a  great  height  above  the  surface  of  the  earth,  and  is 
altogether  independent  of  the  quantity  of  moisture  that 
exists  m  tlie  lower  strata  of  the  atmosphere. 

But  though  it  m-y  be  difficult  to  assign  any  satisfac- 
tory reason  for  the  particular  tacts  now  stated, it  seems 
to  be  sufficiently  clear,  that  in  general  the  quantity  of 
rain  thai  falls  at  any  given  place  in  the  course  of  a 
j'ear  bears  a  certain  relation  to  the  moisture  wnich  can 
be  held  in  solution  by  the  atmosphere,  at  the  average 
temperature  of  that  place;  and  that  the  depth  of  rain, 
therefore,  must  depend  m  some  degree  on  the  quantity 
of  evaporation.  The  relation  between  these  quantities, 
as  deduced  trom  the  law  of  aqueous  solution  in  the  at- 
mosphere, may  be  seen  from  the  table  formerly  alluded 
to  in  seciion  99  ot  the  article  Hygrometry,  containing 
the  quantiiy  of  rain  for  every  5°  parallel  of  latitude, 
compared  with  another  table  in  section  51  of  the  same 
article,  shewing  the  daily  and  yearly  evaporation  for 
the  same  parallels.  We  have  already  seen  that  the 
former  of  these  tables  gives  an  approximation  to  the 
depth  of  rain  as  found  by  actual  observation;  and 
though  it  is  difficult,  perhaps  impossible,  to  measure 
with  accuracy  the  quantity  of  evaporation  from  the  sur- 
face of  tiie  ground,  the  most  satisfactory  experiments 
on  the  subject  give  results  coincidmg  very  nearly  with 
the  quantities  given  in  the  table  of  evaporation. 

From  observations  made  by  Dr.  Dobson  at  Liverpool, 
for  four  years,  commencing  with  1772,  it  would  appear 
that  the  annual  evaporation  from  the  surface  of  the 
water  in  that  latitude,  amounts  to  36  78  inches.  There 
can  be  little  doubt,  that  where  the  water  in  the  evapo- 
rating ba5in  is  ireely  exposed  to  the  influence  of  the 
sun  and  wind,  or  even  of  the  latter  alone,  the  quantity 
evaporated  in  the  course  of  a  year  may  amount  to  36 
or  j7  inches.  This,  however,  is  obviously  a  much 
greater  quanti'y  than  could  be  dissolved  by  a  column 
of  the  atmosphere,  whose  base  is  equal  to  the  exposed 
surface,  because  in  the  case  of  even  a  moderate  wind, 
the  original  rate  of  evaporation  is  kept  up  by  a  constant 
succession  of  new  columns,  whose  b.ises  are  every  in- 
stant coming  in  contact  with  the  surface  of  the  water. 
It  must  be  greater  also  than  what  is  actually  evapo  at- 
ed  fiom  the  earth;  for  though  the  latter  is  exposed  to 
the  influence  of  both  the  sun  and  wind,  the  surface  in 
a  short  time  becomes  dry,  and  the  moisture  is  not 
drawn  up  from  below  so  quickly  as  to  yield  a  supply 
equal  to  that  afforded  from  the  surface  of  water.  There 
is  reason,  however,  to  believe,  that  the  actual  evapo- 
ration from  the  ground,  in  ordinary  cases,  approaches 
nearer,  than  that  from  an  exposed  evaporating  vessel,  to 
the  true  quantity  of  evaporation  at  any  ^iven  place  ; 
meaning  by  this,  the  quantiiy  which  the  atmosphere  at 
that  place  would  dissolve,  were  the  whole  surface  of 
the  globe  covered  with  water  The  ground  indeed 
after  a  time  ceases  to  supply  moisture  as  quickly  as 
the  air  is  capable  of  dissolving  it;  but  were  the  surface 
continually  »et,  the  dissolving  power  of  the  air,  and 
consequently  the  rate  of  evaporation,  would  diminish, 
and  perhaps  as  rapidly  as  the  supply  of  moisture  from 
the  earth  is  found  to  do  in  the  present  stale  of  things. 
But  the  readiest,  and  perhaps,  after  all.  the  most  accu- 
rate estiiTi'te  of  evaporuion,  is  found  by  placing  the 
common  evnporating  basin,  or  atmometer,  in  a  situation 
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out  of  the  reach  of  the  sun's  direct  influeuce,  and  shel- 
tered as  much  as  possible  from  the  wind.  The  results 
obtained  in  this  way,  appear  from  the  following  facts 
to  coincide  nearly  with  those  of  experiments  made  to 
ascertain  the  actual  evaporation  from  the  earth. 

By  a  vessel  situated  as  above  described,  we  found  the 
annual  evaporation  in  latitude  56|°,  for  the  last  two 
years,  to  be  as  follows  : 

1817  .     .     .     .     20.991  inches 

1818  .     .     .     .     20.056 

being  a  mean  of  20.523.  The  amount  from  Septembe: 
1818  to  August  1819  inclusive,  is  20,765.  The  annual 
evaporation,  therefore,  may  be  stated  at  20.6  inches. 

From  the  experiments  instituted  by  Mr.  Dalton  in 
1796,  and  which  have  been  detailed  under  the  article 
Evaporation,  it  was  found  that  the  quantity  evaporated 
from  the  ground,  on  an  average  of  three  years,  amounts 
to  25.158  inches.  There  is  reason  to  believe,  however, 
from  certain  circumstances  in  the  mode  of  conducting 
the  experiments,  that  this  quantity  is  rather  above  than 
below  the  truth  ;  but  even  admitting  that  there  was  no 
source  of  fallacy  in  the  observations,  the  result,  making 
allowance  for  difference  of  latitude,  which  may  be  about 
3°,  coincides  very  nearly  with  those  given  above.  Both 
results  approximate  to  the  quantities  deduced  by  Mr. 
Anderson  from  the  law  of  aqueous  solution.  By  the 
table  of  evaporation  formerly  alluded  to,  the  quantity 
corresponding  to  latitude  561"  is  22.35,  and  for  latitude 
53°  24.54,  being  1.75  greater  in  the  one  case,  and  .62 
l;ss  in  the  other  than  what  is  found  by  actual  observa- 
tion. 

It  may  perhaps  appear  at  first  sight,  that  the  near  ap- 
proximation to  equality  between  the  quantity  of  rain  and 
that  of  evaporation,  which  some  of  the  preceding  re- 
marks seem  to  imply,  is  inconsistent  with  the  univer- 
sally received  opinion  respecting  the  origin  of  springs. 
If  the  evaporation  be  as  great,  or  the  depth  of  lain  as 
small  as  has  been  stated,  it  may  be  alleged  that  there  is 
not  a  sufficient  supply  of  water  to  keep  permanent 
springs  and  rivers  continually  flowing.  It  is  to  be  re- 
membered, however,  that  the  quantity  of  rain  that  falls 
on  mountains,  and  elevated  tracts  of  country,  greatly  ex- 
ceeds what  is  deposited  in  plains,  or  what  would  fall  if 
there  were  no  mountains  ;  and  that  it  is  chiefly  from  the 
Litter  that  sprini^s  and  rivers  derive  their  supply.  Mr. 
Dilton  has  calculated,  that  the  quantity  of  water  annual- 
ly discharged  into  the  sea  by  all  the  rivers  in  England 
and  Wales,  amounts  only  to  about  thirteen  inches  of 
rain  over  the  whole  surface  ;  and  when  it  is  considered 
that  the  water  deposited  on  mountains  very  quickly  ar- 
rives at  rocks,  which,  from  their  stratified  position,  con- 
vey it  with  little  waste  to  the  point  where  it  is  to  issue 
in  a  spring,  there  seems  to  be  little  difficulty  in  conceiv- 
ing, that  the  superabundant  moisture  which  falls  there 
is  fully  adequate  to  the  supply.  There  is,  no  doubt,  in 
all  such  calculations  js  those  of  Mr.  D  dton,  a  vagueness 
and  want  of  precision  ;  but  his  estimate  of  the  quantity 
of  water  annually  discharged  by  all  'he  rivers  in  Eng- 
land, is  just  as  likely  to  be  above  as  below  the  truth. 

Another  phenomenon,  intimately  connected  with  the 
subject  now  under  consideration,  and  which  has  of  late 
occupied  no  small  share  of  the  attention  of  philosophers, 
is  the  formation  of  dew.  From  a  very  early  period,  it 
has  been  observed  that  dew  is  always  most  copious 
dui  iiig  clear  and  calm  nights  ;  and  an  idea  seems  also  to 
have  Ions  prevailed,  that  it  is  accompanied  with  a  re- 
duction of  temperature.  The  late  Dr.  Wells,  however, 
A  a 
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was  unquestionably  ihe  first  person  who  proposed  a  dis- 
tinct and  satisfactory  theory  upon  the  subject.  That 
tjenlleman  has  shown,  by  a  great  variety  of  well-con- 
(Inctcd  and  accurate  experiments,  tliat  dew  is  never 
formed  upon  any  substance  till  the  temperature  of  tliat 
substance  has  been  reduced  below  the  temperature  of 
the  surrounding  atmosphere ;  and  has  consequently 
proved,  that  the  cold  which  accompanies  dew,  precedes 
instead  of  following  the  production  of  that  fluid.  This 
indeed  might  have  been  inferred  from  the  well-known 
fact,  that  vapour,  in  passing  from  the  aeriform  to  the 
fluid  state,  gives  out  instead  of  absorbing  caloric  ;  and 
the  formation  of  dew,  therefore,  so  far  from  increasing, 
must  diminish  the  cold  of  contiguous  bodies.  But  Dr. 
\Vells  has  also  proved,  in  a  manner  equally  satisfactory, 
that  the  surface  of  the  ground,  as  well  as  other  bodies, 
has  its  temperature  reduced  below  that  of  the  atmosphere, 
by  being  freely  exposed  to  the  clear  sky,  and  that  what- 
ever screens  it  from  this  exposure,  prevents  the  reduc- 
tion of  temperature.  Thus  he  found,  that  on  clear  and 
calm  nights,  a  thermometer,  in  contact  with  the  grass, 
frequently  stood  from  7°  to  12",  and  on  one  occasion  15" 
lower  than  another  situated  four  feet  above  the  surface; 
and  of  two  thermometers  whicli  were  both  in  contact 
with  the  grass,  one  being  freely  exposed,  and  the  other 
sheltered  by  a  screen  of  pasteboard,  the  former  some- 
times indicated  a  temperature  10°  below  the  latter. 
In  cloudy  weather,  and  particularly  when  there  was  wind, 
he  seldom  observed  much  difference  between  the  tem- 
perature of  the  grass  and  that  of  the  air  ;  but,  in  such 
weather,  a  clear  interval  seldom  failed  to  produce  a 
great  reduction  of  temperature  on  the  surface  of  the 
ground,  while  a  passing  cloud  over  a  clear  sky  generally 
raised  the  thermometer  on  the  grass  several  degrees. 
Dr.  Wells  observed  farther,  that  when  bodies,  which  had 
been  equally  exposed  to  the  air,  were  examined  at  the 
same  time,  those  which  had  suffered  the  greatest  reduc- 
tion of  temperature  had  also  collected  the  greatest  quan- 
tity of  dew ;  and  that  substances  which  had  been  exposed 
to  the  sky  were  uniformly  more  dewed  than  those  which 
had  been  screened.  In  proof  of  this,  we  shall  give  the 
result  of  one  experiment,  among  many  that  might  be 
.  produced,  and  which  appears  to  be  perfectly  satis- 
factory. 

"  I  bent  a  sheet  of  pasteboard,"  says  Dr.  Wells,  Essay 
on  Deio,p.  15,  1st  edition,  "  into  the  shape  of  a  house 
roof,  making  the  angle  of  flexure  90  degrees,  and  leav- 
ing both  ends  open.  This  was  placed  one  evening  with 
its  ridge  uppermost  upon  the  same  grass  plat,  in  the  di- 
rection of  the  wind,  as  well  as  tliis  could  be  ascertained. 
I  then  laid  ten  grains  of  wool  on  the  middle  of  that  part 
of  the  grass  which  was  sheltered  by  the  roof,  and  the 
same  quantity  on  another  part  of  the  grass  plat  fully  ex- 
posed to  the  sky.  In  the  morning,  the  sheltered  wool 
was  found  to  have  increased  in  weight  only  two  grains, 
but  that  which  had  been  exposed  to  the  sky  sixteen 
grains. 

From  these  experiments,  repeated  in  a  great  variety 
of  ways.  Dr.  Wells  deduced  the  following  theory  of  the 
production  of  dew.  X)n  the  commonly  received  and 
■well-established  fact,  that  bodies  have  a  tendency  to 
throw  off  caloric  by  radiation  to  other  bodies,  whose  tem- 
perature is  lower,  he  supposes  that  the  earth  is  continu- 
ally radiating  its  heat  to  Ihe  high  and  colder  regions  of 
the  atmosphere;  that, in  the  day  time,  the  effects  of  this 
radiation  are  not  sensible,  being  more  than  counterbalan- 
ced by  the  greater  influx  of  heat  from  the  direct  influ- 


ence of  the  sun;  but  that  during  the  night,  when  the 
counteracting  cause  is  removed,  these  eflects  become 
sensible,  and  produce  the  reduction  of  temperature  above 
stated,  unless  where  clouds  interpose,  which  operate  as 
a  screen  in  arresting  the  rays  of  heat.  Dr.  Wells  seems 
to  think,  that  the  interposition  of  clouds  operate  not 
only  as  a  screen  in  preventing  radiation  from  the  earth, 
but  by  actually  radiating  heat  back  to  the  ground,  and 
thus  restoring  a  portion  of  what  had  been  formerly  ab- 
stracted. This,  we  apprehend,  may  possibly  take  place 
when  the  clouds  are  low  and  dense,  to  which  indeed  Dr. 
AVells's  remark  chiefly  applies  ;  but,  in  general,  their 
elevation  is  such,  that  their  temperatrue  must  be  lower 
than  even  the  reduced  temperature  of  the  ground.  But 
however  this  may  be,  the  cold  produced  by  radiation  to 
a  clear  sky  is  sufficient  to  account  for  all  the  phenomena 
of  dew.  We  have  already  seen,  that  the  mean  point  of 
deposition  in  the  atmosphere  is  about  6°  below  its  mean 
minimum  temperature,  and  that  below  this  point  it  is  no 
longer  capable  of  holding  its  moisture  in  a  state  of  so- 
lution. When  the  ground,  therefore,  is  cooled  down 
from  7°  to  12"  below  the  atmosphere,  the  portion  of  the 
latter  in  contact  with  the  surface  will  in  general  be  re- 
duced below  the  point  of  deposition,  and  must  conse- 
quently part  with  a  portion  of  its  humidity,  the  quantity 
deposited  being  proportional  to  the  reduction  of  tempera- 
ture, and  the  previous  state  of  the  air  with  regard  to 
moisture.  It  appears  accordingly  from  Dr.  Wells's  ex- 
periments, what  might  be  inferred  from  the  theory,  that 
though  of  two  similar  substances  examined  at  the  same 
time,  the  coldest  was  always  the  most  dewed,  it  did  not 
uniformly  happen,  that  on  different  nights,  or  even  at 
different  times  of  the  same  night,  the  quantity  of  dew 
was  proportional  to  the  reduction  of  temperature  alone. 
"  Thus  during  two  nights,"  says  Dr.  Wells,  p.  43,  "  on 
which  grass  was  12°  or  14°  colder  than  the  air,  there 
was  little  dew  ;  while  on  the  night  which  afforded  the 
most  copious  dew  ever  observed  by  me,  the  cold  posses- 
sed by  the  grass  beyond  that  of  the  air  v.as  for  the  most 
part  only  3°  or  4°."  It  is  deeply  to  be  regretted,  that 
in  none  of  his  experiments  did  Dr.  Wells  employ  Leslie's 
hygrometer,  the  state  of  which,  at  the  time  of  his  obser- 
vations, could  not  have  failed  to  give  them  a  precision 
which  they  can  never  otherwise  possess. 

The  opinion  which  has  sometimes  been  entertained, 
that  dew  is  entirely  produced  by  vapour  emitted  from 
the  earth  and  vegetable  substances,  has  been  satisfac- 
torily refuted  by  Dr.  Wells,  at  least  in  so  far  as  he  has 
demonstrated,  that  a  great  proportion  of  it  is  deposited 
from  the  atmosphere,  lie  has  also  examined,  at  consi- 
derable length,  some  of  the  objections  that  may  be  urged 
against  his  theory,  and  has  thus  been  led  to  discuss  va- 
rious collateral  subjects  of  considerable  interest.  But 
for  these  we  must  refer  to  the  treatise  itself.  We  would 
only  observe,  that  the  principle  which  he  has  assumed 
as  the  foundation  of  his  theory,  affords  a  satisfactory  ex- 
planation of  all  the  phenomena  accompanying  the  pro- 
duction of  dew,  and  that  none  of  the  apparent  anomalies 
hitherto  observed  are  sufficient  of  themselves  to  set  that 
principle  aside.  It  is  in  the  adoption  of  this  principle, 
indeed,  that  the  chief  merit  of  Dr.  Wells  consists,  as 
many  of  the  facts  which  he  states  had  been  previously 
made  known  by  the  experiments  of  Mr.  Six  of  Canter- 
bury, and  Dr.  Wilson  of  Glasgow. 

When  the  JCssay  on  Dew  first  made  its  appearance, 
it  excited  considerable  interest  in  the  scientific  world, 
and  for  some  time  the  accuracy  of  the  theory  there  ad,' 
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vanced  seemed  to  be  generally  admiUei],  Of  laie,  how- 
ever, a  very  formidable  attack  has  been  made  on  tlie 
fundamental  principle  of  that  theory,  and  from  a  quarter 
which  renders  it  particularly  deserving  of  notice.  Mr. 
Leslie,  after  having  assigned  to  Dr.  Wells  "  the  merit 
of  being  the  first  who  distinctly  attributed  the  formation 
of  dew  to  the  previous  cold  induced  on  the  ground  from 
the  aspect  of  the  sky,"  and  admitted  that  "  this  cooling 
of  substances  from  exposure  is  at  least  one  great  source 
of  dew,"  proceeds  to  express  his  regret,  "  that  the  ex- 
plication of  this  primary  phenomenon  should  have  been 
Siought  for  from  the  very  loose,  cumbrous,  and  vision- 
ary hypothesis,  concerning  what  is  gratuitously  called 
radiant  heat ;"  an  hypothesis  which  he  considers  as  "  re- 
pugnant to  all  the  principles  of  sound  philosophy,"  and 
as  "  obtaining  favour  only  from  the  blind  admiration 
which  the  multitude  are  prone  to  entertain  for  whatever 
lulls  the  reasoning  faculty,  and  appears  cloudy  and  mys- 
terious." The  principle  which  Mr.  Leslie  proposes  to 
subsiitute  for  radiant  heat,  in  explaining  the  phenomena 
observed  by  Dr.  Wells,  is  that  of  cold  pulsations  from 
the  higher  regions;  but  to  do  justice  to  the  hypothesis, 
it  will  be  necessary  to  state  it  in  the  author's  own  words. 
After  explaining  the  difTusion  of  heat  through  the  atmos- 
phere, in  a  manner  similar  to  the  propagation  of  sound, 
he  thus  proceeds  :  "  But  the  same  pulsatory  system  will 
enable  the  atmosphere  to  transmit  likewise  the  impres- 
sions of  cold.  The  shell  of  air  adjacent  to  a  frigid  sur- 
face becoming  suddenly  chilled,  suffers  a  corresponding 
contraction,  which  must  excite  a  concatenated  train  of 
pulsations.  This  contraction  is  followed  by  an  imme- 
diate expansion,  which  withdraws  a  portion  of  heat  from 
the  next  succeeding  shell,  itself  now  in  the  act  of  con- 
tracting; and  the  tide  of  apparent  cold,  or  rather  of  de- 
ficient heat,  shoots  forwards  with  dilVusive  sweep." 

Now  it  must  appear  obvious,  we  think,  that  upon  this 
principle  the   frigorific  pulses  which   Mr.  Leslie  sup- 
poses are  showered  down  from  the  higher  regions,  never 
can  communicate  to  the  earth  a  greater  degree  of  cold 
than   they  had  previously  communicated  to  the  atmo- 
sphere.    AVhen  the  last  pulsation  reaches  the  surface  of 
the  ground,  it  will  deposit  its  load  of  cold,  if  we  may  use 
such  an  expression,  or  abstract  from  the  earth  a  quan- 
tity ol  caloric  proportional  to  its  reduction  of  tempera- 
lure  below  that  of  the  earth;    but  if  the  latter  be  the 
colder  of  the  two,  instead  of  abstracting,  the  shell  of  air 
will  deposit  heat,  and  tend  to  bring  the  ground  to  the 
same  temperature  with  itself.     The   moment  that  the 
lowest  film,  or  indefinitely  small  wave  of  air,  comes  in 
contact  with  a  colder  surface,  it  is  precisely  in  the  same 
circumstances  with  the  highest  one  where  the  pulsation 
commenced  ;  and  should  the  temperature  of  the  ground, 
therelore,  be  reduced  by  any  means   below  that  of  the 
atmosphere,  a  concatenated  train  of  pulsations   ought, 
upon  Mr.  Leslie's  principles,  to  commence  at  the  sur- 
face of  the  earth,  and  proceed  upwards  till  they  arrive 
at  a  still  colder  region.  Nor  will  it  at  all  remove  this  ob- 
jection, to  say,  that  the  pulsations  from  above  more  than 
counteract   tiiose   from   below,   in   consequence   of   the 
former  being  at  a  lower  temperature  than  the  latter.  Ad- 
mitting that  the  descending  wave  is  the   colder  of  the 
two,  and  not  only  arrests  the  progress  of  the  other  up- 
wards, but  actually  propels  it  back   again  towards  the 
earth,  it  still  remains  to  be  explained,  how  the  surface  of 
the  ground  comes  to  have  its  temperature  reduced   be- 
low that  of  the  body  by  which  it  it  is  cooled,  as  was  found 
io  be  the  case  bv  Dr.  Wells  and  other  observers.     Ac- 


cording to  Mr.  Leslie's  theory,  the  atmosphere  is  not 
merely  the  medium  by  which  the  cold  pulsations  are 
conveyed,  without  having  its  own  temperature  affected 
by  them.  These  pulsations  are,  in  fact,  the  contractions 
which  take  place  in  the  atmosjjliere  itself,  in  consequence 
of  the  successive  abstraction  of  caloric  from  each  inde- 
finitely thin  film  or  stratum,  so  that  the  degree  of  cold 
which  ultimately  readies  the  surface  of  the  ground,  can 
be  nothing  more  than  that  to  which  ihe  intermediate 
strata  of  the  atmosphere  had  been  previously  reduced. 
If  it  be  said,  that  these  cold  pulsations  reach  the  earth 
without  expending  their  cooling  energy  on  the  atmos- 
phere, then  we  are  at  a  loss  to  see  any  tning  else  in  this 
than  the  "  vulgar  and  unphilosophical"  principle  of  ra- 
diation, or  in  what  respects  Mr.  Leslie's  theory  differs 
from  that  of  Dr.  Wells,  except  that  the  latter  ascrioes 
the  cold  induced  on  the  ground  to  the  radiation  of  heat 
upwards,  while  the  former  explains  it  by  the  radiation  of 
cold  downwards.  In  wiiatever  light  Mr.  Leslie's  theory 
be  viewed,  it  seems  to  be  liable  to  much  stronger  objec- 
tions than  the  one  on  which  he  has  passed  so  severe  a 
censure,  and  to  which  of  the  two  the  epithets  of  "  cloudy 
and  mysterious"  may  be  justly  applied,  it  is  not  very  dif- 
ficult we  think  to  decide. 

But  it  may  perhaps  be  alleged,  that  the  reality  of 
frigorific  pulses  from  a  clear  sky  is  established  by  the 
indications  of  an  instrument  lately  constructed  by  Mr. 
Leslie,  and  to  which  he  has  given  the  name  of  JLthrio- 
scope.  This  instrument  is  nothing  more  than  the  dif- 
ferential thermometer,  placed  in  the  hollow  of  an  ob- 
long spheroidal  cup  of  brass  or  silver,  having  the  sen- 
tient ball  in  the  axis,  and  the  other,  which  is  covered 
with  silver  leaf,  lodged  in  the  cavity,  and  nearly  in 
contact  with  the  side  of  the  cup.  When  the  instru- 
ment in  this  Slate  is  freely  exposed  to  the  sky,  the  ball 
in  the  focus  of  the  cup  suffers  a  diminution  of  tempera- 
ture, the  enclosed  air  is  contracted,  and  the  liquid  rises 
in  the  tube  towards  the  ball,  indicating  a  difference  of 
temperature  between  the  two  balls,  which  in  some  cases 
amounts  to  50  millesimal  degrees.  This  effect  is  as- 
cribed by  Mr.  Leslie  to  "  an  impression  of  cold  shot 
downwards  from  the  higher  regions  ;  but  the  pheno- 
menon is  just  as  easily  accounted  for  on  the  principle 
adopted  by  Dr.  Wells.  The  radiation  of  heat  to  the 
sky,  from  the  sentient  ball  of  the  iEthrioscope,  is  aug- 
mented by  that  ball  being  placed  in  the  focus  of  a 
metallic  cup,  which  is  itself  radiating  heat  towards  the 
same  quarter,  exactly  as  in  the  case  of  a  heated  body 
placed  in  the  focus  of  a  metallic  reflector.  Were  the 
ball  of  the  jEihrioscope  exposed  by  itself,  it  would 
radiate  heat  only  from  the  side  directed  towards  the 
sky  ;  but  by  being  placed  in  the  focus  of  the  cup,  ra- 
diation goes  on  from  every  point  of  its  surface.  This 
instrument  therefore  furnishes  no  additional  support  to 
Mr.  Leslie's  theory,  nor  does  it  at  all  militate  at;ainst 
the  commonly  received  opinion  regarding  the  radiation 
of  caloric.     See  our  article  Cold. 

Various  circumstances  besides  those  already  men- 
tioned, occurred  to  Dr.  Wells  in  the  course  of  his  ex- 
periments, which  tend  to  confirm  his  theory  of  the 
production  of  dew.  Thus  he  found  that  substancesj 
as  metals  for  example,  wtich  readily  receive  heat  by 
conduction,  but  which  radiate  slowly,  were,  ceteris,  pa- 
ribus, less  dewed  than  bodies  possessing  different  qua- 
lities. He  found  also  that  grass,  on  a  clear  and  still 
night,  was  uniformly  colder  than  a  gravel  walk,  evi- 
dently owing  to  the  different  quantities  of  heat  which 
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ihey  received  by  coaduciluu  Irorii  ini;  interior  of  the 
ground ;  and  that  on  the  same  prijiciplc  tilanicnioiis 
and  downy  substances  become  colder  tlian  all  others. 
The  influence  of  wind  in  preventing  a  reduction  of 
temperature  on  the  surface  of  the  c.irih,even  wiicn  the 
sky  is  clear,  he  ascriijes  not  to  its  diminishing  the 
quantity  of  radiation,  but  to  its  bringing  successive 
portions  of  warmer  air  in  contact  with  the  ground,  so 
that  no  dew  can  be  formed  till  the  whole  of  the  air 
thus  agitated  is  cooled  down  to  the  point  of  deposition. 
The  same  cause  will  account  for  less  dew  being  depo- 
sited on  mountains  than  on  plains. 

Some  philosophers  have  ascribed  the  cold  observed 
on  the  surface  of  the  ground  to  evaporation,  and  there 
can  be  no  doubt  that,  in  certain  circumstances,  a  con- 
siderable reduction  of  temperature  may  in  this  way  be 
produced.  VVe  have  frequently  observed  congelation 
going  on  in  moist  places  during  a  brisk  wind,  while  the 
temperature  of  the  atmosphere  at  the  height  of  a  few 
feet  was  as  high  as  40°,  and  have  more  than  once  seen 
an  icicle  forming  at  the  bulb  of  a  moistened  thermo- 
meter, while  a  contiguous  dry  one  indicated  a  tempe- 
rature of  38°  or  39°.  It  is  impossible,  however,  upon 
this  principle,  to  account  for  many  of  the  phenomena 
observed  by  Dr.  Wells.  If  the  cold  were  produced 
by  evaporation  alone,  the  difference  between  the  tem- 
perature of  the  ground  and  that  of  the  atmosphere 
near  it,  would  diminish  as  the  air  became  moist,  and 
would  disappear  altogether  when  the  latter  was  com- 
pletely saturated.  But  the  cold  observed  by  Dr.  Wells 
continued  long  after  a  deposition  of  moisture  had 
taken  place,  and  when  not  only  evaporation  must  have 
ceased,  but  caloric  must  have  been  disengaged  or  be- 
come sensible,  by  the  vapour  passing  into  a  liquid 
state.     Besides,  evaporation  could  have  nothing  to  do 


with  the  reductioi;  of  temperature  observed  on  sub- 
stances exposed  in  a  state  of  dryness,  and  not  in  con- 
tact with  the  earth. 

When  the  temperature  of  the  ground,  alter  the  de- 
position of  moisture  has  taken  pUce,  is  at  or  below  32", 
the  dew  is  congealed,  and  becomes /joar_/ro.«f.  Accord- 
ing to  the  experiments  detailed  above,  this  may  happen 
when  the  temperature  of  the  atmosphere,  a  few  feet 
above  the  surface,  is  considerably  above  40°.  We  have 
often  observed  a  copious  ho.ir  frost  after  a  clear  and 
calm  night,  though  the  minimum  temperature,  as  in- 
dicated by  a  self-regi^te^ing  thermometer,  had  not 
been  lower  than  4  1°  or  42°.  The  theory  advanced  by 
Dr.  Wells  satisfactorily  explains  this  curious  pheno- 
menon, as  well  as  the  practical  utility  of  the  method 
frequently  adopted  by  gardeners  for  preserving  tender 
plants,  by  laying  or  suspending  over  them  any  cover- 
ing, however  thin,  that  serves  to  screen  them  fronn 
exposure  to  a  clear  sky. 

We  cannot  conclude  this  article  without  expressing 
our  regret,  that  the  application  of  the  principles  de- 
veloped by  the  researches  of  Leslie,  A'lderson,  and 
Wells,  has  hitherto  so  seldom  found  a  place  in  meteo- 
rological journals.  To  the  laborious  experiments  and 
profound  investigations  of  these  eminent  individuals 
the  science  has  been  deeply  indebted  ;  but  it  still  re- 
mains for  meteorologists  to  bring  these  discoveries  to 
the  test  of  daily  observation,  in  order  to  confirm  or 
correct  the  principles  on  which  they  are  founded.  In 
illustration  of  this  remirk,  as  well  as  of  some  other 
observations  that  have  been  made  in  the  course  of  this 
article,  we  submit  the  following  plan  of  a  meteorolo- 
gical journal,  which,  though  as  extensive  as  any  we 
have  yet  seen,  still  admits  of  some  important  additions 
and  improvements. 


Plan  of  a  Meteorological  Journal. 
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In  examining  meteorological  tables,  the  difficulty  of 
perceiving  at  once  the  extent  of  the  fluctuations  that 
take  place  in  the  temperature  and  pressure  of  the  at- 
mosphere is  a  frequent  and  just  subject  of  complaint  ; 
and  to  remove  this  difficulty,  a  very  simple  expedient 
has  been  proposed,  and  is  now  frequently  adopted. 
This  method  is  represented  in  Plate  CCCLXXIV.  Fig. 
10,  where  the  horizontal  lines  denote  the  degrees  of 
the  thermometer,  and  the  spaces  between  the  vertical 
lines  represent  the  days  of  the  month  The  extreme 
elevations  and  depressions  of  the  instrument,  or  the 
points  at  which  it  stands  at  the  hours  of  observation  for 
every  day,  are  marked  on  the  diagram,  and  the  line 
joining  these  points  exhibits  at  one  view  the  fluctua- 
tions of  temperature.  A  similar  diagram  is  employed 
to  represent  the  elevations  a^d  depressions  of  tbe  baro- 


meter. The  necessity  of  this  method  however  is,  in 
some  measure  at  least,  superseded  by  entering  in  a  se- 
parate column,  as  in  the  above  plan,  the  daily  r.inge  of 
both  instruments.  That  of  the  thermometer  is  found  by 
subtracting  the  maximum  from  the  minimum,  and  an 
ap/iroximalion  to  that  of  the  barometer,  by  taking  the 
difference  between  the  observations  at  10  morning  and 
evening  of  the  same  day,  which  is  entered  in  the  7th 
or  8th  column,  according  as  the  mercury  has  risen  or 
fallen,  and  also  the  difference  between  the  observations 
at  10  on  the  evening  of  the  one  day  and  10  on  the 
morning  of  the  following  day,  which  is  entered  in  the 
9th  or  loth  column.  The  sum  of  these  two  differen- 
ces is  then  carried  to  the  last  column,  as  the  amount 
of  the  barometrical  range  for  tiie  whole  twenty-foxir 
hours.  • 
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The  particulars  in  the  above  plan,  which,  as  far  as 
we  know,  are  not  to  be  found  in  any  other  table  yet 
made  public,  are  the  resulis  of  Anderson's  formula, 
as  a. ready  explained,  viz.  the  point  of  deposition,  or 
the  temperature  at  which  the  atmosphere  would  begin 
to  deposit  moisture  ;  the  actual  qu.intity  of  moisture 
contained  in  100  cubic  inches  of  air,  expressed  in  de- 
cimals of  a  grain  ;  and  the  relative  humidity,  or  quan- 
tity of  moisture  expressed  in  hundredths  ot  whit  would 
produce  complete  saturation.  In  addition  to  these, 
however,  it  would  be  desirable,  we  think,  to  ascertain 
the  following  facts. 

Is?,  The  lowest  point  to  which  the  temperature  of 
the  ground  sinkb  during  the  night,  and  which  might 
be  found  by  exposing  a  minimum  thermometer  on  the 
grass,  and  recording  the  result  in  the  morning  ;  and 

Idly,  The  greatest  depression  of  the  hygrometer, 
both  at  the  surface  of  the  ground  and  a  few  feet  above 
it,  which  mignt  be  ascertained  by  the  self-registering 
hygrometer  formerly  explained.  Were  these  instru- 
ments generally  employed,  every  meteorological  jour- 
nal would  exhibit  a  series  of  experiments,  which  could 
hardly  fail  both  to  give  greater  precision  to  the  dis- 
coveries that  have  already  been  made,  and  to  extend 


the  boundaries  of  a  science  in  which,  from  the  want 
of  accurate  and  uniform  registers,  there  are  still  so 
many  desiderata.  See  Arist.  De  Meteor.  Arat.  Dios. 
De  Luc.  Ideen  sur  la  Meteorrjlo'^ie.  Forster  On  Atmo- 
ipheric  Phenomena.  Philosofihical  TransacCions,  Lond, 
and  Edin  Leslie  On  Heal  and  Moisture.  Playfair's 
Outlines  of  N'alural  Philosofihy.  D:illon's  Meteorology.- 
Welis  On  Drrj.  And  our  articles  Atmospherical 
Clociv,  Bakometek,  Cold,  Kvai'oration,  Hygrome- 
TRY,  Physical  Geography,  Pneumatics,  Thermo- 
meter. Sec.     Appendix. 

Wliile  the  preceding  article  was  preparing  for  the 
press,  we  were  cairying  on  a  series  of  observations  with 
the  sympiciometer,  suspended  in  the  same  apartment 
with  a  very  delicate  mountain  barometer.  It  may  per- 
haps be  gratifying  to  some  of  our  readers  to  see  the  re- 
sult of  thesi?,  at  the  same  time  that  they  will  shew  on 
what  grounds  wc  forrnerly  ventured  to  conjecture,  that 
there  might  be  something  like  absorption  between  the 
gas  and  the  oil.  Our  observations  commenced  on  the 
4th  of  .September,  and  were  made  generally  twice  s- 
iay,  with  the  most  scrupulous  attention  to  accuracy. 
We  shall  confine  ourselves,  however,  to  the  observa- 
tion at  10  in  the  morning. 


Comfiarison  of  the  Symfiie  so  meter  with   the  Mountain  Barometer. 
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It  appears,  from  the  above  table,  that  the  difference 
between  ilie  barometer  and  sympiesometer,  which  is  al- 
ways on  the  same  side,  generally  increases  as  the  tcm- 
j)eraturc  and  pressure  are  diminished,  though  there  are 
hIso  instances  in  which  this  docs  not  hold.  This  fact 
sulVicienlly  explains  what  was  observed  by  Loid  Ciray, 
and  formeily  noticed,  that  the  difference  between  the 
two  insiruments,  after  progressively  increasing  for  a 
time,  began  gradually  to  diminish  ;  but  it  does  not  ap- 
pear so  easy  to  explain  the  fact  itself.  It  could  easily 
be  shewn,  indeed,  from  the  law  which  regulates  the 
elasticity  and  expansion  of  permanently  elastic  fluids, 
that  however  accurately  the  extreme  points  of  ihe  scale 
iTiay  be  determined,  if  the  intermediate  space  be  divid- 
ed into  equal  jiarts,  the  indications  of  the  instrument 
cannot  exactly  coincide  with  those  of  the  barometer  un- 
der all  pressures,  and  at  all  temperatures;  but  whether 
the  error  arising  from  this  cause  be  sufficient  to  account 
for  the  differences  in  the  above  table,  we  shall  not  at 
present  inquire.  We  would  only  remark,  that  though, 
in  its  present  slate,  the  sympiesometer  cannot  perhaps 
be  relied  on  as  an  accurate  measure  of  the  weight  of  the 
atmosphere,  its  utility  as  a  marine  barometer  is  unques- 
tionable. The  instrument  of  this  kind  most  valuable  to 
the  navigator,  is  that  which  is  least  affected  by  the  ship's 
motion,  and  at  the  same  time  most  sensible  in  indicating 
changes  in  the  pressure  of  the  atmosphere,  without  any 
regard  to  its  absolute  weight.  With  respect  to  the  for- 
mer, the  superiority  of  the  sympiesometer  is  too  ob- 
vious to  require  being  pointed  out ;  and,  with  regard  to 
delicacy,  our  own  observations  would  lead  us  to  infer 
that  it  is  also  superior  to  the  mercurial  barometer. 

METHODISTS.  A  college  of  physicians  who  are 
said  to  have  arisen  at  Rome  in  the  days  of  Nero,  and 
to  have  lasted  300  years,  were  called  Methodislae,  from 
the  regimen  under  which  they  put  their  patients.  In  the 
church  of  Rome,  a  species  of  polemical  divines  are 
called  Methodists.  In  England  the  term  Methodist, 
and  Methodisiical,  is  applied  by  way  of  sarcasm  to  the 
stricter  professors  of  religion,  although  they  may  be  re- 
"ular  members  of  the  church  of  England,  and  never 
enter  the  doors  of  any  conventicle.  This  use  of  the 
term  is  scarcely  known  in  Scotland. 

METHODISTS,  as  the  distinctive  appellation   of  a 
religious  community,  is  now   universally   understood  as 
designating  the  followers  of  the  famous  Mr.  John  Wes- 
ley.    We   indeed    hear   and  read  of  Calvinistic  and  Ar- 
minian  Methodists,  the  former  being  the  followers  of  the 
Rev.  George  Whitefield,  and  the  latter,  of  Wesley:  but 
for  many  years  the  general  term  Methodist,  as  marking 
a  sect  of  religionists,  applies   to  those   only   who  adopt 
the  doctrine  and  discipline  introduced   by  Mr.   Wesley 
;ind  his  coadjutors.     The  Calvinistic  Methodists  or  Con- 
gregationalisis  bear  a  near  resemblance  to  the  Puritans 
of  a    former   age,  being,  generally  speaking,  deeper  di- 
vines, and  more   systematically   correct  in  their  doctri- 
nal opinions;  for  though  they  have  no  formula  or  creed, 
professedly,  yet   the    books   approved  among  them,  and 
the  account  which  members   on  admission  give  of  their 
faith,  plainly  mark  them  as  Calvinists  at  least  of  the  Sub- 
lapsarian  kind.     But  this  article  regards  the  Methodists 
as  a  distinct  body,  closely    affiliated  and   known   to  each 
other  in    every   quarter  of  the    globe.      In   November, 
1729,  Mr.  John  Wesley  being  then  a  Fellow  of  Lincoln 
College,  Oxford.  Mr.  Charles  Wesley  his  brother,  Mr. 
Morgan,  Commoner   of  Christ  Church,  and   Mr.  Kirk- 
man  of  Merton   College,   set   apart  some  evenings  for 


reading  the  original  Scriptures  and  prayer.  Some  time 
after  they  were  joined  by  Mr.  Ingham  of  Queen's  Col- 
lege, Mr.  Uioughton  of  Exeter,  and  Mr.  James  Hervey  ; 
and  in  1735,  by  the  celebrated  Mr.  George  White- 
field.  Tiiey  soon  began  to  leave  occasionally  the  more 
private  fellowship  meeting,  to  visit  the  prisoners  in  the 
castle,  and  the  sick  poor  in  the  town.  They  also  insti- 
tuted a  fund  for  the  relief  of  the  poor,  to  support  which 
they  abridged  all  superfluities,  and  even  many  of  the 
comforts  of  life.  Their  private  meetings  became  more 
and  more  of  a  religious  character.  They  observed  the 
fasts  of  the  ancient  Church  every  Wednesday  and  Fri- 
day, and  communicated  once  a-week.  "  We  were  now," 
says  Mr.  Wesley,  "  fifteen  in  number,  all  of  one  heart 
and  of  one  mind."  Their  strict  deportment  soon  at- 
tracted the  attention  of  the  college  censors  and  stu- 
dents, who  branded  them  with  many  opprobrious  epi- 
thets, such  as  Sacramentarians,  the  Godly  Club,  and 
afterwards  J\Iet/iodists.  The  sneers  of  the  young  men 
they  seem  to  have  regarded  little  ;  but  when  some  of 
the  seniors  of  the  University  were  offended,  Mr.  John 
Wesley  wrote  to  his  father,  the  venerable  Rector  of 
Epworth,  and  toother  gentlemen  of  learning  and  piety, 
for  advice.  The  following  sentences  from  his  father's 
answer  will  shew  his  spirit.  "  And  now  as  to  your  de- 
signs and  employments,  what  can  I  say  less  of  them 
than  valclc  firobo  ;  and  that  I  have  the  highest  reason 
to  bless  God,  that  he  has  given  me  two  sons  together 
at  Oxford,  to  whom  he  has  given  grace  and  courage  to 
turn  the  war  against  the  world  and  the  devil,  which 
is  the  best  way  to  conquer  them  ;  they  have  but  one 
more  enemy  to  combat  with,  the  Jiesh.  I  think  I  must 
adopt  Mr.  Morgan  to  be  my  son  with  you,  and  your 
brother  Charles  ;  and  when  I  have  such  a  ternion  to 
prosecute  that  war  wherein  I  am  now  '  Miles  EmerUus, 
I  shall  not  be  ashamed  when  they  speak  with  their 
enemies  in  the  gate.'  When  I  was  an  under  graduate 
I  visited  those  in  the  Castle  there;  and  reflect  on  it 
with  pleasure  to  this  day.  Walk  as  prudently  as  you 
can,  but  not  fearfully,  and  my  heart  and  prayers  are 
with  you."  Whatever  effect  obloquy  might  have  upon 
some  of  the  menabers  of  this  select  class,  Mr.  John  Wes- 
ley, as  well  as  his  brother,  and  several  others,  remained 
unshaken.  He  puzzled  his  opponents  with  questions 
concerning  the  reasonableness  of  his  conduct.  He  did 
more  ;  he  confounded  them  by  an  uniform  regularity 
of  life,  and  an  astonishing  proficiency  in  his  studies. 
Mr.  Morgan,  one  of  the  most  active  members,  was  soon 
after  this  removed  by  death  ;  occasioned,  according  to 
the  representation  of  enemies,  by  fasting  and  excessive 
austerities  ;  a  very  uncommon  cause  of  dying  at  Ox- 
ford, or  any  where  else.  His  character  was  drawn  by 
Mr.  Samuel  Wesley,  junr.  in  a  poetic  tribute  to  his  me- 
mory, under  this  text,  from  the  book  of  wisdom,  "  We 
fools  accounted  his  life  madness."  In  the  spring  of  1735, 
Mr.  John  Wesley  was  called  to  attend  his  dying  father, 
who  desired  bim  to  present  to  Queen  Caroline,  a  book 
he  had  just  finished.  Soon  after  his  return  to  Oxford, 
he  went  to  London  on  this  account,  where  he  was  strong- 
ly solicited  by  Dr.  Burton,  one  of  the  trustees  for  the 
new  colony  at  Georgia,  to  go  there  to  preach  to  the 
Indians.  At  first  he  peremptorily  refused.  He  parti- 
cularly mentioned  the  grief  it  would  occasion  to  his 
widowed  mother.  The  case  being  referred  to  her,  she 
is  said  to  have  made  this  reply  :  "  Had  I  twenty  sons, 
I  should  rejoice  that  they  were  all  so  employed,  though 
I  should  never  see  them  more."     His   way  appeared 


METHODISTS. 


191 


now  plain ;  and  he  made  arrangements  for  this  en- 
terprize.  On  Tuesday,  October  14,  1735,  he  set  off 
from  London  for  Gravesend,  accompanied  by  Mr. 
Ingham,  Mr.  DclamoUe,  and  his  brother  Charles,  to 
embark  for  Georgia.  There  were  six-and-twenty  Ger- 
mans on  board,  members  of  the  Moravian  church,  with 
whose  Christian  deportment  IVIr.  Wesley  was  much 
struck,  and  immediately  set  himself  to  learn  the  Ger- 
man language,  in  order  to  converse  with  them.  The 
Moravian  Bishop,  and  two  others  of  his  society,  began 
to  learn  English.  He  now  began  to  preach  extempore, 
which  he  afterwards  made  his  constant  practice  during 
his  life,  and  yet  he  wrote  much. 

The  piety  and  devotion  which  Mr.  Wesley  and  his 
companions  manifested  during  the  voyage  was  highly 
commendable,  and  indicated  a  becoming  impression  of 
the  importance  of  their  undertaking ;  but,  owing  to 
some  disagreeable  circumstances,  Mr.  John  Wesley 
returned  to  England  without  having  made  much  pro- 
gress in  the  proposed  object,  and  was  succeeded  by  his 
valued  friend  Mr.  George  Whitefield,  who  arrived  at 
Savannah  on  the  7th  May  1738,  and  was  received  by 
Mr.  Delamolte,  and  many  of  Mr.  Wesley's  hearers. 
It  may  be  proper  to  notice  the  success  which  attended 
Mr.  Whitefield's  labours  in  this  quarter  of  the  globe. 
He  laboured  with  great  zeal,  and  was  honoured  to  be 
useful.  He  returned  to  England  in  the  close  of  the 
same  year  to  receive  priest's  orders.  On  his  return  to 
America  in  1739,  he  landed  at  Philadelphia,  and  im- 
mediately began  his  spiritual  labours,  which  he  con- 
tinued as  he  passed  through  the  colonies  of  Virginia, 
Maryland,  and  North  and  South  Carolina,  being  attend- 
ed by  considerable  audiences.  Upon  his  arrival  at  Sa- 
vannah, he  found  the  colony  almost  deserted,  which 
moved  him  to  carry  into  effect  his  scheme  of  building 
an  orphan-house,  which  he  had  the  happiness  to  see 
completed  through  his  exertions,  and  the  liberal  dona- 
tions of  his  friends.  Upon  his  third  visit  to  the  wes- 
tern continent,  he  took  a  voyage  to  the  Bermudrs  Islands, 
where  his  ministry  was  successfully  attended,  and  some 
contributions  made  for  his  orphan-house  at  Savannah. 
Upon  his  sixth  voyage  to  Georgia,  he  received  the  thanks 
of  the  governor  and  principal  people,  for  the  advantage 
which  the  colony  had  derived  from  his  benevolent  ex- 
ertions, a  circumstance  which  tends  greatly  to  vindicate 
the  character  of  this  singular  man,  from  the  very  unjust 
reproach  of  avarice  which  was  frequently  thrown  upon 
him.  In  1769,  he  made  his  7th  and  last  voyage  to  Ame- 
rica ;  but,  although  his  labours  were  so  extensive,  he 
formed  no  separate  congregations.  In  the  intervals  of 
his  visits  to  America,  he  frequently  made  tours  to  Scot- 
land and  Ireland,  where  he  attracted  numerous  assem- 
blies, and  always  made  a  powerful  impression  by  his 
eloquence  ;  but  having  differed  in  doctrinal  sentiment 
from  Mr.  Wesley,  and  never  having  formed  the  idea  of 
a  separate  association  of  itinerants  and  of  members,  he 
can  scarcely  be  considered  as  the  head  of  any  party. 
Mr.  Wesley  is  the  father  of  the  Methodists,  of  whose 
rise,  progress,  doctrine,  and  discipline,  we  shall  now 
give  a  very  brief  account. 

Upon  Mr.  Wesley's  return  to  England,  he  was  invit- 
ed to  preach  in  several  churches,  but  the  concourse  of 
people  who  followed  him  was  so  great,  that  the  churches 
in  general  were  shut  against  him.  His  converts  now 
began  to  form  themselves  into  a  little  society,  as  he  and 


his  companions  had  formerly  done  at  Oxford.  They 
then  agreed  that  they  would  meet  together  once  a 
week,  "  to  confess  their  faults  one  to  another,  and  pray 
one  for  another  ;  that  the  persons  so  meeting  should  be 
divided  into  several  bands,  or  little  companies,  none 
of  them  of  fewer  than  yine,  or  more  than  ten  persons; 
that  every  one  in  order  should  speak  as  freely,  plainly, 
and  concisely  as  he  could,  the  real  stale  of  his  heart, 
with  his  several  temptations  and  deliverances  since 
their  last  meeting; — that  all  the  bands  should  have  a 
conference  at  eight  every  Wendesday  evening,  begun 
and  ended  with  singing  and  prayer; — that  any  who 
desired  to  be  admitted  into  this  society  should  be  asked, 
What  arc  your  reasons  for  desiring  this  ?  Will  you  be 
entirely  open,  using  no  kind  of  reserve  ?  Have  you  any 
objection  to  any  of  our  orders  ?  That  after  two  month's 
trial,  they  should  be  admitted  into  the  society  ; — that 
every  fourth  Saturday  should  be  observed  as  a  day  of 
general  intercession  ; — that  on  the  Sunday  se'ennight 
following,  there  should  be  a  general  love  feast  from 
seven  till  ten  in  the  evening  ; — that  no  member  should 
be  allowed  to  act  in  any  thing  contrary  to  any  order  of 
the  society  ;  and  that  if  any  persons,  after  being  thrice 
admonished,  should  not  conform  thereto,  they  should  no 
longer  be  esteemed  as  members.  Here  we  have  the 
platform  of  the  system  of  Methodism.  It  was  still  Mr. 
AV'esIey's  desire  and  design  to  preach  in  the  established 
church,  and  it  is  remarkable  that  he  always  considered 
himself  a  member  of  it.  His  plan  seems  to  have  been 
to  promote  a  reformation  in  the  church,  instead  of 
separating  from  it.  The  rules  he  observed  himself  and 
recommended  to  his  followers  seem  to  have  been  design- 
ed as  supplementary  to  the  accustomed  ceremonial.  He 
is,  without  seeming  to  have  intended  it,  the  founder  of 
the  most  numerous  and  remarkable  religious  sect  of 
which  we  have  any  account  in  ancient  or  modern  times. 

It  must  he  acknowledged,  however,  that  the  doc- 
trine Mr.  Wesley  taught  is  not  strictly  according  to  the 
thirty-nine  articles. 

The  Methodists  are  professed  Arminians.  They 
deny  the  doctrines  of  election,  and  the  certainty  of  the 
saints'  perseverance. 

In  regard  to  original  sin,  and  the  extent  of  human 
inability,  it  is  not  so  easy  to  say  what  are  their  precise 
opinions.  They  seem  to  hold,  that  the  effect  of  the 
mediation  of  Christ  in  regard  to  all  men  is,  that  they 
may,  by  the  use  of  the  means  put  in  their  power, 
secure  their  salvation.  They  certainly  go  very  far  in 
asserting  the  attainableness  of  perfection  in  this  life. 
They  ground  their  doctrine  on  this  subject  upon  such 
texts  as  these:  "  Be  perfect."  "Herein  is  our  love 
made  perfect,  that  we  may  have  boldness  in  the  day  of 
judgment,  because  as  he  is,  so  are  we  in  this  world."* 
It  is  proper  farther  to  notice,  that  while  they  deny, 
as  above  mentioned,  the  doctrine  of  election  as  taught 
by  the  Calvinists,  they  hold  that  certain  persons  and 
churches  have  been  elected,  and  that  great  events  are 
fore-ordained.  It  is  affirmed  by  respectable  authority, 
that  when  Mr.  Wesley  preached  in  Scotland,  he  was 
more  cautious  in  expressing  his  sentiments  on  this 
subject,  knowing  the  Calvinistic  creed  of  the  Scot- 
tish people.  Whatever  may  be  in  this,  it  is  certain 
that  his  modern  followers  have  not  always  been  so 
accommodating.  Of  late  years  many  of  their  most 
eminent    preachers    have   brought   forward    their  opi- 


*  It  is  a  question  put  by  their  class  leaders,  "Have  you  power  over  all  sin '" 
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tiions  on  these  points  with  much  zeal,  and  even  in  a 
contvovcrsinl  loriTi.  Ccitain  it  is,  liowever,  that  tlie 
Metliodists  never  h.ivc  made  much  pi'ogres'j  in  North 
Britain,  owint;  to  the  hold  which  the  doctrine  of  the 
Westminster  Conlcssion  has  upon  the  minds  ol'  the 
Scotch  people,  and,  it  is  but  fcir  to  add,  oivinij  to  the 
residence  of  the  clergy,  and  the  decorous  character  of 
the  people  in  general,  which  may  be  supposed  to  make 
them  less  accessible  to  the  impressions  of  terror,  one 
of  the  chief  of  the  means  by  which  the  Methodists  aim 
at  operating  upon  the  minds  of  men.  It  may  also  be 
added,  that  the  minute  inspection  which  the  laws  of  Me- 
thodism authorize,  as  to  the  very  feelings  and  private 
exercises  of  each  individual,  does  not  accord  with  the 
taciturn,  prudent,  and  independent  genius  of  our  people  ; 
and  perhaps  the  levy  of  one  shilling  quarterly,  for  the  re- 
newal of  tickets  to  constitute  lull  membership,  may  ope- 
rate in  part  as  an  obstruction.  Of  late,  it  became  a  mat- 
ter of  conference  whether  Scotland  should  be  relinquish- 
ed, as  bearing  heavy  on  the  funds  of  the  society,  or  whe- 
ther greater  exertions  should  be  made.  The  latter  al- 
ternative was  adop'ed  ;  and  by  employing  some  of  their 
most  eloquent  pieachers,  by  erecting  better  places  of 
worship  in  more  prominent  situations,  and  their  usual 
attention  to  the  cultivation  of  vocal  music,  they  may 
perhaps  gain  their  object,  unless  similar  means  are  em- 
ployee! by  the  Presbyterians,  and  more  accommodation 
provided  in  our  large  towns  for  the  increasing  popula- 
tion. When  we  look  to  England  and  Wales,  and  the 
New-World,  we  see  the  triumphs  of  ihe  Methodists. 
Their  numbers  are  very  great,  and  every  year  increasing. 
By  the  account  of  the  76' h  annual  conference,  held  at 
Bristol  in  July  1819,  it  appears  that  no  fewer  than  6905 
have  been  added  to  their  society  during  the  past  year  ; 
that  in  Great  Britain  they  have  318  stations,  each  em- 
ploying at  the  least  two  preachers,  and  in  chief  towns 
three  or  four;  in  France,  they  have  four  missionary  sta- 
tions; in  Gibraltar,  one  ;  in  liiussels,  one  ;  in  Ceylon  and 
continental  India,  upwards  of  twenty  missionaries;  in 
Africa  six,  and  more  requi  stcd  ;  in  the  West  Indies,  up- 
wards of  forty  ;  in  the  British  provincess  of  North  Ame- 
rica, (where  the  Church  of  Scotland  has  done  so  little,) 
the  Methodists  have  forty-live  preachers. 

For  thtir  zealous  exertions  in  the  conversion  of  the 
negroes  in  the  West  Indies,  in  which  Dr.  Coke,  lately 
deceased,  laboured  so  indefatigably,  the  Methodists  de- 
serve well  of  the  Christain  world.  Indeed,  had  it  not 
been  for  them,  our  countrymen  in  these  islands  would 
have  had  scarcely  any  opportunities  of  Christian  in- 
struction and  public  worship.  As  yet  they  are  the  chief 
labourers  in  British  America. 

There  have  been,  from  time  to  time,  partial  separa- 
tions from  the  methodists,  concerning  the  administra- 
tion of  the  sacraments,  service  in  church  hours,  &c. 
but  the  most  formidable  divisions  have  been  those  re- 
lative to  the  nature  and  exercise  of  religious  liberty, 
and  to  the  forms  of  church  government.  Disputes  on 
these  subjects  have  produced  the  Methodist  A'Viti  Itine- 
rancy^ and  the  Society  of  Revival  Methodists.  At  the 
head  of  the  former  was  Mr  Alexander  Kilham,  who 
published  a  book,  entitled  the  Progress  of  Liberty  among 
the  Peofile  catted  Methodists  in  wnich  he  exposed 
the  alleged  defects  of  the  ''Old  Plan,"  and  proposed 
a  form  of  church  governmeut  on  a  broad  and  liberal 
basis.  He  argued,  that  the  whole  power  of  church 
government  was  engrossed  by  the  preachers,  and  that 
the  people  were  not  represented  in  the  meetings  of  con- 


ference, in  other  words,  their  General  Assembly,  We 
cannot  pronounce  on  the  merits  ot  the  question.  When 
the  conference  assembled,  Mr.  Kilham  was  unanimously 
expelled  the  connection.  The  minutes  of  the  trial  were 
published,  and  every  preacher  signed  his  name  to  a 
paper,  testifying  his  approbation  of  the  sentence.  A 
declaration  of  allegiance  to  the  conference  (held  at 
Leeds,  July  51,  1797,)  was  drawn  up,  which  was  sign- 
ed by  alt  the  preachers  present,  excepiini;  Messrs.  Thom 
and  EversGeld;  a  third,  Mr.  Cummin,  signified  his  dis- 
sent by  letter,  "They  (^ays  Mi.  Myles,  in  his  i/i.s- 
tory  of  the  Methodists^  joined  Alexander  Kilham,  and 
made  a  schism,  under  the  name  of  the  JVew  Itinerancy." 
The  division  thus  originating  amounted  to  about  five 
thousand.  In  the  year  1806  they  had  nineteen  cir- 
cuits, thirty  travelling  or  circuit  preachers,  and  about 
sixty  local  preachers.  They  purchased  a  large  and  ele- 
gant meeting  house,  calletl  Gibraltar  Cli.ip<  1,  in  Church 
Street,  where  there  is  an  extensive  burial  ground.  The 
Revival  Methodists  form  a  numerous  body  of  the  Wes- 
leyan  Christians.  They  are  not,  however,  all  ol  them 
formally  separated  from  the  old  connection,  though 
tliey  have,  in  many  towns,  separate  places  for  reli^;ious 
worship.  In  Manchester,  Liverpool,  Leeds,  Stockport, 
Preston,  and  Macclesfield,  they  are  nunieious.  In  the 
latter  place  they  have  lately  built  a  neat  chapel,  having 
been  long  separated  from  the  old  connection.  Tliey 
have  published  their  rules  in  a  small  pamphlet,  entitled 
"  General  Rules  of  a  Society  of  Christian  Revivalists 
at  Macclesjield,  u  .tli  a  preface,  containing  a  declaration 
ol  tloctiiiies."  They  are  distinguished  chiefly,  by  their 
claiming  as  a  Cmistain  privilege  a  right  to  indulge 
their  feelings  as  to  prayer  and  praise  at  all  times,  and 
on  all  occasions, — for  example,  while  the  minister  is  en- 
gaged ill  preaching.  No  idea  can  be  formed  of  their 
number,  as  they  are  difl'used,  more  or  less,  among  the 
general  body  of  methodists. 

We  are  unwilling  to  pronounce  upon  the  compara- 
tive value  of  Methodism,  and  the  evils  which  have 
more  or  less  accompanied  it.  The  enemies  of  the 
Methodists  say,  they  have  contributed  to  fill  the  asy- 
lums of  lunacy ;  whereas  it  is  beyond  question,  that 
they  have  in  a  thousand  instances  been  tlie  means  of 
reclaiming  the  most  vicious  and  depraved  cliaracters. 
They  have  been  regarded  as  the  most  formidable 
enemies  of  the  establishment  ;  but  they  have  done 
much  good  among  many  who  might  never  have  sought 
more  connection  with  the  church,  than  to  prucure  b.ip- 
tism,  marriage,  and  burial.  It  is  certain  they  are, 
generally  speaking,  good  members  of  society,  and 
very  peaceable  subjects  They  are  in  general  tem- 
perate, both  in  food  and  dress.  They  avoid  all  places 
of  public  amusement.  They  are  very  kind  and  sym- 
pathizing to  their  poor  and  distressed  members.  They 
make  a  business  of  religion  more  than  the  generality  of 
Christain  prolessors.  Impartiality  requires  that  we 
just  hint  at  the  defects  and  errors  prevalent  among 
them.  If  we  judge  from  the  Monthly  Magazine,  edit- 
ed by  one  of  their  most  respectable  members,  it  is  un- 
deniable that  too  many  of  their  members  are  guided 
in  their  determinations  by  feelings  and  impressions: 
that  they  are  too  apt  to  magnify  common  events  as 
bordering  on  the  miraculous:  that  their  fixing  always 
the  day,  and  even  the  moment  of  conversion,  endan- 
gers presumption  on  the  one  hand,  or  distracting  fears 
on  the  other  ;  that  their  regular  detail  of  eacii  indivi- 
dual's experiences  and  inward  conflicts,  seem^  neither 
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rallonal  nor  sciip'airal,  and  leads  lo  many  errors;  and 
that  the  pracuce  of  lay  preaching  is  apt  to  expose  the 
>vork  of  the  Evangelist  to  contempt.  Moreover,  their 
system  ol' itinerancy,  and  circulation  of  preachers,  which 
is  one  of  the  most  striking  features  of  llieir  wliole  plan, 
seems  not  to  accord  with  the  Scriptural  descriptions  of 
the  relation  between  pastor  and  flock,  and  encourages 
a  superficial  religion,  instead  of  Christain  edification. 
But  what  Mr.  Wesley  said  of  himself,  may  be  regard- 
ed as  applicable  to  most  of  the  preachers  of  his  con- 
nexion— "I  know,  were  I  myself  to  prcacli  one  whole 
year  in  one  place,  I  should  preach  both  myself  and 
most  of  my  congregation  asleep." — "  We  have  found, 
by  long  and  constant  experience,  tiiat  a  fiequent  change 
of  teachers  is  best."  Upon  the  whole,  Methodism 
seems  belter  calculated  to  rouse  the  careless,  than  to 
build  up  believers  : — to  stimulate  the  zeal  of  the  Ciiris- 
lian  world,  than  lo  form  or  regulate  churches: — to  ex- 
cite men  to  seek  spiritual  food,  rather  than  regularly 
to  administer  it.  Let  Methodists  learn  from  the  pious 
members  of  the  establishments,  more  regard  to  order, 
and  to  sober  mindedness  ;  but  let  all  the  churches  learn 
fiom  them,  more  fervour  in  devotion,  more  blameless- 
ness  of  conduct,  more  brotherly  affection,  and  a  con- 
versation which  becomes  the  Gospel.  Wesley's  life 
by  Coke  and  Moore.  Myies'  History  of  the  Methodists. 
Christian  Observer,  vol  viii.  Arminian  Magazine. 
Quarterly  Kcx-ieiv.  Wesley  and  Coke's  Journals.  Flet- 
cher of  Maoeltj's  works,  entitled  Checks  to  Antinrj- 
inianis7n,  isfc. 

iNlEURl  HE,  the  name  of  one  of  the  departments 
in  the  noith-east  region  of  France,  and  one  of  the 
richest  in  the  kingdom.  It  is  bounded  on  the  north 
by  the  department  of  the  Moselle,  on  the  west  by  the 
J\''etherlands,  on  the  south  by  that  of  the  Vosges,  and 


on  the  cast  by  that  of  the  Lov.'er  Rhine.  It  is  water- 
ed by  the  Mcurlhe,  (from  which  it  derives  its  name,) 
which  runs  into  the  Moselle  below  Frouard,  and  also 
by  the  Scillc,  the  Sane,  and  the  Vezouze,  which  flows 
into  the  Meurthe  at  Luneville.  Its  jirincipal  productions 
are,  corn,  wines,  tobacco,  hemp,  madder,  saflVon,  wood  of 
construction,  iron  mines,  and  salt  springs.  In  the  ar- 
rondissement  of  Luneville  there  are  several  glass-works, 
particularly  those  of  St.  Quirin.  Phalsbourg,  in  the 
orrondissemenl  of  Sarrebourg,  is  celebrated  for  its  li- 
queurs. ChateauSalins  derives  its  name  from  the  salt- 
springs  which  prevail  there.  Dieuzc,  in  the  s^me 
canton,  has  likewise  salt-springs.  In  the  middle  of  a 
marsli  in  the  neighbourhood  of  Nanci,  an  obelisk  marks 
the  place  where  Charles  the  IJold  perished.  In  the 
neighbourhood  of  Toul,  earthen  ware  is  manufactured. 
The  following  are  the  principal  towns,  with  their  popu- 
lation. 


Nanci  (the  capital) 

Luneville 

Toul 

Cliaieau-Salins 

Sarrebourg 


29,740 
9,797 
6,949 
2,110 
1,454 


Luneville,  situated  between  the  Vezouze  and  the 
Meurthe,  is  celebrated  for  the  treaty  signed' at  it  in 
1801,  between  France  and  Austria.  It  has  an  acade- 
my and  a  good  library. 

The  department  contains  6430  square  kilometres,  or 
325  square  leagues.  The  forests  amount  to  about  227 
sectores,  or  445  thousand  acres,  of  which  nearly  100 
thousand  belong  to  the  government,  65  thousand  to  the 
communes,  and  the  remainder  to  individuals.  The 
contributions  in  the  year  1801  amounted  to  2,681,581 
francs.     Population  342,107. 
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Mexico,  (town  of,)  the  capital  city  of  New  Spiin, 
is  situated  in  19°,  25',  45"  of  north  latitude,  and  99°, 
5',  15"  of  west  longitude,  7470  feet  above  the  level  of 
the  sea.  Its  name  imports,  in  the  Aztec  language,  the 
Iiabitation  of  the  god  of  war ;  but,  before  the  year 
1530,  it  was  more  commonly  called  Tcnochtiilan, 
■which  Cortez  corrupted  into  Temix'itan.  Its  situa- 
tion on  an  isthmus,  washed  by  the  South  Sea  and  the 
Atlantic  Ocean,  is  peculiarly  favourable  for  commer- 
cial communications ;  but  the  state  of  the  coast,  and 
the  want  of  ports  on  the  A'lantic,  oppose  great  obsta- 
cles to  its  prosperity.  It  stands  in  the  midst  of  a  fine 
valley,  about  70  leagues  in  circumference,  and  was 
formerly  surrounded  by  a  salt-water  lake,  and  inter- 
sected by  navigable  canals.  It  was  accessible  by 
means  of  three  dikes,  or  causeways,  about  20  feet  in 
breadth,  which  were  carried  through  the  lake,  for  the 
space  of  more  than  a  league,  in  different  directions. 
But  the  water  of  the  lake,  which  seems  to  have  be- 
gun to  decrease  long  before  the  arrival  of  the  Spa- 
niards, is  above  two  miles  distant  from  the  city  in  its 
present  state.  Tlie  city  was  almost  completely  de- 
stroyed at  its  conquest  by  Corttz,  by  whom  it  was  re- 
built on  the  same  spot,  so  that  the  present  streets  have 
for  the  most  part  the  same  direction  as  the  old  ones. 
Vol.  XIIL     P.\rt    I. 


running  nearly  from  north  to  south,  and  from  easi  lo 
west,  forming  a  great  square,  of  which  each  side  is 
nearly  9021  feet  in  extent.  In  its  ancient  state,  sur- 
rounded with  vTater,  and  founded  on  islands  covered 
with  verdure,  the  capital  of  Mexico  must  have  resem- 
bled some  of  the  cities  of  China  or  of  Holland.  Ii  is 
still  one  of  the  finest  cities  ever  built  by  Europeans, 
and  is  surpassed  by  few  towns,  even  on  the  olil  conti- 
nent, for  the  uniform  level  of  the  ground  on  which  it 
stands,  the  regularity  and  breadth  of  the  streets,  and 
the  extent  of  the  public  places.  The  houses,  built  of 
hewn  stone,  (which  is  a  porous  amygdaloid,  or  a  por- 
phyry of  vitreous  feld-spath,)  have  a  great  appearance 
of  solidity  and  magnificence.  They  are  not  loaded 
with  ornaments,  and  have  none  of  those  wooden  bal- 
conies and  galleries  which  so  much  disfigure  the  Euro- 
pean bouses  in  both  the  Indies.  The  balustrades  and 
gates  are  all  of  Biscay-iron,  ornamented  with  bronze  ; 
and,  instead  of  roofs,  there  aie  terraces  resembling 
those  of  Italy  and  other  southern  countries.  The  ar- 
chitecture in  general  is  of  a  very  pure  style  ;  and  there 
are  several  edifices  of  a  very  beautiful  structure.  Those 
which  usually  attract  the  attention  of  a  stranger,  are 
the  cathedral,  a  small  part  of  which  is  in  the  Gothic 
style,  and  the  principal  edifice,  which  is  of  recent  date 
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and  fine  propoiiioi),  h.is   two   lowers,  oi  iiimciiU;!  witli 
pilasters  and   statues  ;  the  treasury,  adjoinin,^  to  the  pa- 
lace of  llie   viceroys;  lUe  convents,  parlictilaily  that  of 
St.  Fiancis;  \\\c  /los/iiial,    wiiich    maintains    1400    chil- 
dren and  old  people  ;  the    acorilada,   a  fine  edilice  pro- 
vided with  bp;\cious   and   well    aired-pribons,  capahlc    of 
containing   more   than  1200    individuals;    the   sc/uol  of 
mines,  a    beautiful    new    building,    which   conlains  fine 
collections  in  physics,  mechanics,  and   inincialoi^y ;    tlie 
botanical  garden,  small,  but  rich  in   the  more   rare  and 
interesiin;^  vegetable  iiro'lucions  ;  the  university  fiublic 
library;   Iht  academy  o/ Jine  arts  ;   the  er/uestriu?i  statue 
of  Cliarlcs  1\'.   in  the  Plaza  Mayor;   and  thi'  ne/ntlc/iral 
■monument  to  Corlez,  in  a  clia[>jl  of  the  Hospital  de   los 
Naturales.    The  town  has  been  nuicli  embellished  since 
the  year  1769.     Two  great  palaces  or  hotels   have  been 
recently  constructed  by   Mexican  artis'.s  from  the   aca- 
demy of  the   arts  in   fine  raplial,  one  of  which,  in  the 
interior  of    the   court,    exhibits    a    very  beautiful    oval 
peristyle  of  coupled  columns.     But  it  is  the  extent  and 
iiniform    regularity  of    the  city,  and    the    breatlth    and 
straijjhtness  of  the  streets,    more  than  the  grandeur  or 
number   of    its   monuments,  which  excite    admiration  ; 
while  the  excellence  of  the  police  preserves  every  thing 
in  proper  order   and  repaii'.     Most  of  the  streets    have 
very    liroad    jiavements,    and  are  both   clean    and  well 
lighted.     The  supply  of  water  is  well  regulated  ;   and, 
as  that    which  is  fonnd    by    digging   is  of  a    brackish 
(juality,  spring  water  is  conveyed  from  a  considerable 
distance  by  means  of  two    aqueducts   of    modern   con- 
struction,  which   are    well    worthy   of   notice.     One    of 
them,  leading   from    the   insulated  hill  uf  Chapoltepsc, 
is  carried  upon  arches  for  the  space  of  10,826  feet,  and 
the  other  from  the  Cordillera,  which  separates  the  val- 
ley of  Mexico  from  that  of  Lerma  and  Toluca,  is  about 
33,464  lt;et  in  length,  but,  or  account  of  the   declivity 
of  the  ground,  is  conducted   over   arches   for   no    more 
than  a  third  jiart  of  the  space.     The   ancient  dikes,   or 
causeways,  still  exist  ;     and   others    have    been    formed 
across   the  marshy    grounds,  which   at    once   serve   the 
purposes  of  roads  for  carriages,  and  of  mounds   to  re- 
sist the  overflowings  of  the    lake.     There  are  few    re- 
mains of  Mexican  anliquilies  to  be   found    in   the   capi- 
tal.    The    ancient   tenijiles,    or    teocallis,    which    were 
truncated  pyiamids,   with  a  broad   base,    and   frequently 
150   feet   in    height,  covered   with  wooden  cupolas   and 
altars,  were   so    much    used  during  the  siege  as  places 
of  defence,   that   m'lsl  of  them    were    destroyed    in    its 
proj^ress,  and  the   rest    afterwards  thrown  down,   partly 
as  being   heathen   monuments  displeasing  to  Popish  bi- 
gotry,  and  p.utly  as  furnishing  strong-holds  to   tin-    In- 
dian insurgents.     The  few  rem  lining  relics   of  Mexi- 
can  art    are    the    dikes  and    atjueducts  ;     the    stone    of 
the  sacrifice  ;   the   great    calendar   monument;    the    co- 
lossal  statue  of  the    goddess    renyaoMiii|ui,   wliich    lies 
covered  with  a  few   inches  of  euth  in  one  of   the  gal- 
leries  of  the    university  ;     the     Aztec    manuscripts,  or 
hieioglypliital  pictures,  painted  on  agaue    paper,   slag- 
ski  ft.   and    colon    cloth,  which    are    preserved    rather 
carelessly    in   one  of  the  archives  of  the  viceroy's   pt- 
lace ;  the    founilations   of  the  palace  of    the    kings   of 
All  iilhuacan  at  T  ztuco;     the    colossal   relievo,  traced 
on  the    porphyrilical   rock  called  Petiol    de    los  Banos  ; 
■with  several  other  objects,  which    are  considered  as  re- 
sembling the  works  of  the  ancient  Mongol  race. 

The  population  of  M -xico,  according  to  the  most  re- 
cent and  certain  data,  amounts  to  not  less  than  135,000, 


or   140,000,    including    the    military,    who    are    seidoin 
fewer  than  5000  or  6000.      According  to  M.  Hti.iiboldt, 
ihe  whole  may   be  classed  under  the  following  iieads — 
White  Europeans  ...  2  5')0 

W'Wite  Creoles         ....  65.  uO 

IndiRCnous,  (copper  coloured)  .  33  OUO 

Mestizoes,    mixture    of    Whiles  and  > 

Iridians         ....  ^        ' 

Mulaitoes lOuoo 


1,000 


136. juO 
There  are  23  male  convents,  containing  abjut  1200 
individuals,  of  whom  580  are  priests  and  choiisu  is ; 
and  15  female  convents,  containing  21(')0  individuals, 
of  whom  nearly  900  are  professed  religieiises.  Tue 
market  of  Mexico  is  abiind.Miily  supi)lied  with  provi- 
sions, particularly  v.'iih  roots  and  fruils  of  eveiy  de- 
scription ;  which  may  be  seen  every  morning  at  stm- 
risc  brought  down  Ihe  canals  in  boats  by  the  Indiins, 
along  with  a  great  quantity  of  flowers.  The  gre  iter 
part  of  these  roots  are  cultivated  on  llie  chinampas,  or 
floating  gardens,  in  the  adjoining  lakes.  These  gar- 
dens are  known  to  have  been  in  use  as  f,ir  back  as  the 
end  of  the  I4lh  century,  and  are  su|)posed  to  have 
been  suggested  by  the  natural  occurrence  of  small 
portions  of  earth  covered  with  herbs,  and  bound  toge- 
ther by  their  roots,  detached  from  the  b.inks,  and  float- 
ing on  the  surface  of  the  water,  or  sometimes  uniting 
togeliier  so  as  lo  form  small  islands.  They  were  afier- 
ward  artificially  construcied,  by  making  rafls  of  reeds, 
rushes,  roots,  and  brushwood,  covering  these  with  black 
mould,  nalurallv  impregnated  with  muriate  of  soda, 
but  gradually  jjurified  from  the  salt,  and  rendered  fer- 
tile by  washing  it  with  the  water  of  the  lake.  Some 
of  ihese  gardens  ate  moveable,  and  driven  about  bv 
the  winds  ;  but  others  are  ancliored,  or  attached  to  the 
shore,  atid  are  lowed,  or  pushed  with  poles  fiom  one 
spot  to  another.  Frequently  a  cottage  is  built  upon 
them  for  the  residence  of  an  Indian,  who  acts  as  keeper 
01'  guard  for  a  whole  group.  They  are  usually  328  feet 
in  lenglh,  by  16  or  19  in  breadth,  rising  about  3  feet 
above  the  surrounding  water  ;  but  many  of  them  have 
now  become  fixed,  lying  along  the  canal,  and  separated 
from  each  other  by  narrow  ditches.  The  edges  of  these 
squares,  loi'ned  in  this  manner,  are  generally  orna- 
mented with  flowers,  and  sometimes  with  a  hedge  of 
rose-bushes.  Oa  a  soil  thus  constantly  refreshed  with 
water,  the  vegetation  is  extremely  vigorous  ;  and  a 
great  variety  of  vegetables,  particularly  beans,  peas, 
pimento,  po'  uoes,  artichokes,  and  cauliflowers  are  rais- 
ed upon  iliem. 

Tlie  town  of  Mexico  is  scarcely  less  endangered  by 
inuiKlations  than  that  of  Lima  by  eartiiquakos  ;  and  in 
everv  2i)  years,  at  least,  has  been  greatly  injured  by  the 
overfl'jwing  waters  of  the  neighbouring  lakes.  All  these 
lakes,  exi  ept  that  of  Tezcuco,  are  on  a  higher  level  than 
the  city  ;  and  even  the  bed  of  this  nearest  lake  is  j)rogres- 
sively  rising  by  the  accumulation  of  mud,  while  the  pav- 
ed streets  of  M  xico  remain  a  fixed  plane.  These  inun- 
dations occasioned  less  inconvenience  in  the  old  citv, 
when  the  inhabitants  were  accustomed  to  live  much  in 
their  canoes,  and  when  the  houses  were  so  construcied, 
that  boats  could  pass  through  the  lower  story.  But 
the  losses  experienced  in  the  modern  city  were  much 
greater,  and  more  alarming  to  the  inhabitants,  who  have 
been  obligerl  to  abandon  the  old  Indian  system  of  dikes 
or  mounds,  which  were  found   insufficient  to  repel   the 
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floods,  and  have  adopted  the  plan  of  canals  cf  evacua- 
tion to  carry  off  the  superabundant  waters.  At  one  pe- 
rio(i,  in  consequence  cl  lliese  works  beini;;  interrupted, 
Mexico  remained  ir.unclatcd  for  five  \ears,  from  1629 
to  1634.  The  greatest  wretchedness  prevailed  among 
the  lower  orders  ;  all  comir.erce  was  at  a  stand  ;  and  it 
was  only  by  frequent  earthquakes  openinij  the  s;round 
of  the  valley  that  the  waters  were  removed.  At  length, 
after  various  schemes  and  delays,  an  immense  outlet 
throusjii  the  mountains  to  the  noilh-tast  was  completed 
in  1789,  called  the  Detague  dc  Hue-huetoca,  which  is 
one  of  the  most  gixanlic  hydraulic  opeiations  ever  exe- 
cuted by  nisn,  and  which,  if  filled  with  water  to  the 
depth  of  32  feet,  would  allow  the  largest  ships  of  war  to 
pass.  The  canal  is  more  than  four  leagues  and  a  half  in 
length  ;  and  a  fourth  part  of  the-  whole  is  cut  through 
the  hills  of  Nocliistongo.  For  tliti  space  of  11.482  feet, 
the  depth  of  the  cut  is  from  98  to  131  feet;  ar.d  at  the 
highest  part  of  the  ridge,  for  tiie  space  of  2624  feet,  the 
peipendicular  depth  is  not  less  than  from  147  to  196 
feel,  while  the  orendlli  at  the  top  is  from  278  to  360 
feet.  But,  in  spite  of  all  the  means  which  h^avc  been 
used  to  secure  the  capital  against  inuiKiation  Irom  the 
north  and  nuith-west,  it  is  still  exposed  to  gieat  risks 
liom  the  adjoining  lake  of  Tezcuco,  lor  the  draining 
of  which  a  canal  is  begun  to  be  executed,  which  will 
extend  above  104,660  feel,  and  cost  ^125. 000.  These 
operations  have  proved  fatal  to  multitudes  ol  Indians, 
who  are  compelled  to  labour  in  liie  ixibiic  works  to  ilie 
neglect  of  their  own  domestic  affairs  ;  and  who,  besides 
perishing  in  great  numbers  from  disease  and  casualties, 
are  reduced  to  a  general  slate  of  poverty. 

Tiie  environs  of  Mexico  present  a  rich  and  varied  ap- 
pearance, when  viewed  in  the  mornif.g  from  the  lowers 
of  the  cathedral,  or  the  hill  of  Chapoltepec.  The  eye, 
(says  M.  Humboldt,)  sweeps  over  a  vast  plain  of  care- 
fully cultivated  fields,  which  extend  to  the  very  feet  of 
the  colossal  mountains  covered  with  perpetual  snow. 
The  city  appears  as  if  waslied  by  the  waters  of  the 
lake  Tezcuco,  whose  basin,  surrounded  with  villages 
and  hamlets,  brings  to  mind  the  most  beautiful  lakes  of 
the  mountains  of  Swisserland.  Lirge  aveimes  of  elms 
and  poplars  lead  in  every  direction  to  the  capital ;  and 
two  aqueducts,  constructed  over  arches  of  very  great 
elevation,  cross  the  plain,  and  exhibit  an  appearance 
equally  agreeable  and  interesting.  The  magnificent  con- 
vent of  Ncustra  Sonora  de  Guadalupe  appears  joined  to 
the  mountains  of  Tapeyaeac,  among  ravines,  which 
shelter  a  few  dates  and  young  yucca  trees.  Towards 
the  south,  the  whole  track  between  San  Angel  Tacabaya, 
and  San  Augusta  de  las  Cuevas,  appears  an  immense 
garden  of  orange,  peach,  apple,  cherry,  and  other  Eu- 
ropean fiuii-trces.  This  beautiful  cultivation  forms  a 
singular  contrast  with  the  wild  appearance  of  the  naked 
mountains,  which  inclose  the  valley,  among  which  the 
famous  volcanos  of  Puebia  Popocatepetl,  and  Izlaccici- 
huatl  are  the  most  distinguished.  The  first  of  these 
forms  an  enormous  cone,  of  which  the  crater,  continual- 
ly inflamed  and  throwing  up  smoke  and  ashes,  opens  in 
the  midst  of  eternal  snows."  See  Roherlsoi  's  History 
of  America,  and  Humboldt's  Essay  un  A'tw  S/iain.  (y) 

MEXICO,  or  New  Sp.vin,  is  one  of  the  nine  great 
goveinmcnis  into  which  the  Spanish  possessions  in 
America  are  divided  ;  and  is  by  far  the  most  important 
of  them  all,  both  on  account  of  its  territorial  wealth  and 
i'.s  favourable  position  for  commercial  communications. 
Its  Indian  name,  Mexico,  signifies,  in  the   Aztec  lan- 


guage,  the  habitation  of  the  god  of  war ;  and  the  de- 
signation of  New  Spain,  first  applied  in  1518  to  the  pro- 
vince of  Yucatan,  and  afterwards  to  ihe  whole  empire 
of  Montezuma,  now  includes   all  the  extent  of  country 
over  which  the  viceroy  of  Mexico  exercises  his   autlio- 
rity.  lying  between  the  IGth  and  38ih  degrees  of  north 
latitude  :    but   the    kingdom    or    captain-generalship  of 
Guatimala,  is  considered   a  distinct  government,  and  is 
generally  txcludtd  bom  the  pioper  territories  of  Mexi- 
co. In  this  more  limited  view,  then,  the  kingdom  of  New 
S|Kiiii  extends  fiom  the  16th  to  the  38lh  degree  of  north 
latitude,   about   610    leagues   in   length,  and   364   at  its 
greatest  breadth.     One   half  '  f  its   whole  surface  is  si- 
tuated liPder    the  burning  sky    of  the   tropics,  and  the 
other  ui.dcr  the  tcirptraic  zone  :  but,  fiom  the  singular 
elevation  ef  the  ground  above  the  level  of  the  sea,  near- 
ly tluce-fil'.hs  of  the  country  under  the  torrid  zone  enjoy 
a  temperate  instead  of  a  sultry  climate.     The  whole  in- 
terior of  the  viceroyahyof  Mexico  forms  one  immense 
plain,  elivatcd  frr.m    6560    to  8200  feet  above  the  level 
of  the    neighbouring   seas,   extending  from   the  18th  to 
the  40th  degree  of  n'.rth  latitude.      The   descent  from 
this  central  table   bnd  towards  Acapulco,  on    the  west 
coast,  is  a  regular  progress  from  a  cold  to  a  hot  climate, 
by  a  read  which  may  be  made  fit  for   carriages:   while, 
on  the  east  coast  to   Vera  Cruz,  the  descent  is  short  and 
rapid,  passable  only  by  mules,  but  likely  to  be  soon  ren- 
dtred  accessible  for  carriages,  by  the  construction  of  a 
supetb    causeway,    which    was   begun   about   the    com- 
mencement of  the  present  centuiy.      From    Mexico  to 
New  Biscay,  tl.e  plain  preserves  an  equal  elevation,  and 
lies  under  a  climate  rather  cold  than  temperate  ;  and  it 
is  only  the  coasts  of  this   vast  kingdom  which  possess  a 
warm  climate,  adapted  for  the  productions  of  the  West 
Ii.dies.     The  mean  temperature  of  these  plains,  which 
are   situated   withii>   the  tropics,  and  not  more  than  984 
feet  above  the  level  of  the  sea,  and  which  are  called  by 
the  natives  Terras  Calientes,  is  about  77°  of  Fahrenheit. 
On  the   eastern  coast,  the  great    heats   are  occasionally 
interrupted  by  strata    of  cold  air  brought  by  the  winds 
from  Hudson's  Bay,  from  October  to  March,  and   which 
frequently  cool  the   atmosphere  to   such  a  degiee,  that 
the   thermometer  of  Fahrenheit  stands   at   60°    at  Vera 
Cruz  ;  but,  on  the  western  coast,  in  the  town  and  neigh- 
bourhood of  Acapulco,   the   climate   is  the  hottest  and 
most  unhealthy  in  the  world.      On  the  declivity   of  the 
Cordillera,  at  the  elevation  of  3930  to  4920  feet,  there 
prevails   perpetually  a  soft  spring  temperature,  seldont 
varying  more  than  seven  or  nine  degrees,  and  where  the 
extremes  of  heat  and  cold  are  equally  unknown.       This 
region   is    called  the  Tierras  Templadas,  in  which   the 
mean     temperature    of    the    whole    year   is   fiom     68° 
to   70°   of    Fahrenheit  ;  but   ihe    clouds,   which    ascend 
above  the  lower  plains,  usually  settle  on  th.is  height,  and 
occasion    frequent  thick  fogs.     The  third    zone,  called 
Terras  Frias,  c(imi>rehends  the  plains  which  arc  elevated 
more  than  7200  feet,  and  of  which  the   mean   tempera- 
ture is  under  62°.       In  the  plains   which  are  still   more 
elevated,  even  to  the    height  of  8200   feet,  the  climate, 
even  within  the  tropics,  is  rude  and  chiil,  the  heat  dur- 
iig  a  great  i)ari  of  the   day  never   rising   to  more  than 
51°  or  55°.     The  winters  here  are  not  indeed  extremely 
boisterous;  but  the  sun,  even  in  summer,  has  not  suffi- 
cient power  in  the  rarefied  atmosphere  to  accelerate  ve- 
getation  and    bring  fruits  to  maturity.     In  general,  the 
equinoctial   regions  of  New  Spain  resemble  the  tempe- 
rate zones  in  soil  and  climate,  and  vegetation  ;  but,  in  the 
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cenlial  table  land,  the  temperature  is  extieniely  cold  in 
\vintcr.  The  region  of  peipcuial  snow  in  the  lytli  and 
20lh  degrees  of  laliludc,  commences  at  about  15,000 
I'ect  of  elevation  ;  and,  in  the  month  of  January,  descends 
to  about  12,000;  but  there  are  occasional  falls  of  inow 
between  the  parallels  of  18  and  22  at  the  hei^;ht  of  9S'tO 
feet,  and  even  the  towns  of  Mexico  and  Valladolid, 
which  are  more  than  200  and  300  feet  lower.  From  the 
22"  to  the  30°  of  north  latitude,  the  rains  fall  only  in  the 
months  of  June,  July,  Auj^ust,  and  September;  but, 
even  then,  are  not  fretiucnt  in  the  interior  of  the  country. 
The  declivities  of  the  Cordillera  are  exposed  to  humid 
winds  and  frequent  fogs  ;  and  the  sea  coasts  receive  im- 
mense quantities  of  rain  from  the  month  of  June  to  Sep- 
tembcr.  With  the  exception  of  a  few  sea  ports  and 
deep  vallics,  where  intermittent  fevers  prevail,  the  cli- 
mate of  New  Spain  may  be  accounted  remarkably  sa- 
lubrious. 

On  each  coast,  the  low  grounds  are  intersected  by 
very  inconsiderable  bills  :  but,  in  the  central  plain,  be- 
tween the  town  of  Mexico  and  the  city  of  Cordova, 
there  are  groiipes  of  lofty  mountains,  equal  in  height  to 
any  in  the  new  continent,  particularly  those  of  Popoca- 
tepetl, i.  e.  the  smoke  mountain,  Iztaccihuatl,  i.  e.  the 
white  woman,  Citlaltepetl,  i.  e.  star  mountain  or  the  Pic 
d'Ouzaba,  and  NauhcampateptI,  i.  c  square  mountain, 
or  the  Cofre  de  Perote,  which  are  respectively  17,715, 
15  700,  17,371,  and  13,4 14  feet  above  the  level  of  the  sea. 
To  the  north  of  latitude  19°  the  Cordillera  takes  the 
name  of  Sierra  Madre,  and  runs  to  the  north-west.  Be- 
yond the  city  of  Guanaxuato,  in  latitude  21°,  it  becomes 
of  an  extraoidinary  breadth,  and  divides  into  three 
branches.  Of  these  the  most  eastern  runs  in  the  direc- 
tion of  Charcas,  and  loses  itself  in  the  new  kingdom  of 
Leon.  The  western  branch,  occupying  part  of  the  in- 
tendancy  of  Guadalaxara,  sinks  rapidly  after  psssing 
Eolanos,  and  stretches  to  the  banks  of  the  Rio  Gila,  but 
acquires  again  a  considerable  height  under  the  30th  paral- 
lel, near  the  Gulf  of  California,  when  it  forms  the  moun- 
tains de  la  Pimeria  Alta,  celebrated  for  the  gold  washed 
down  from  their  sides.  The  third  branch,  wliich  may  be 
considered  as  the  central  chain  of  the  Mexican  Andes, 
occupies  the  whole  extent  of  the  intcndancy  of  Z.icale- 
cas,  and  may  be  traced  to  the  Sierra  de  los  Mimbres, 
west  of  the  Rio  Grande  del  Norte,  thence  traversing 
New  Mexico,  and  joining  the  Crane  mountains  and 
Sierra  Verde.  This  central  branch  is  the  crest  wiiich 
divides  the  waters  between  the  Pacific  and  Atlantic 
oceans  ;  and  it  was  a  continuation  of  this  branch  which 
Fidlcr  and  Mackenzie  examined  under  the  50°  and  55° 
of  north  latitude. 

There  are  five  burning  volcanos  in  Mexico,  namely, 
Ouzaba,  Popocatepetl,  Tubtla,  Jorullo,  and  Colinia  ; 
but  earthquakes  and  eruptions  are  not  frequent.  The 
former  are  chiefly  experienced  on  tlie  coast  of  the  Pa- 
cific, and  in  the  environs  of  the  capital,  but  never  pro- 
duce such  desolating  eflccts  as  in  the  provinces  of  Gua- 
timala,  Cumana,  Quito,  and  Lima. 

In  New  Spain  there  is  a  great  want  of  water,  and  of 
navigable  rivers.  The  great  river  of  the  north  (Rio 
Bravo  del  Norte)  and  the  Rio  Colorado,  are  the  only 
rivers  distinguslied  by  the  length  of  their  course,  and 
their  volume  of  water.  The  first  of  these  runs  through 
a  course  of  512  leagues  from  its  source  in  the  moun- 
tains of  Sierra  Verde,  east  from  the  lake  of  Tim|)ano- 
gos,  to  its  mouth  in  the  province  of  New  Santander  in  the 
Gulf  of  Mexico ;  ancl  the  latter  flows  350  leagues  from 


its  orijin  in  a  hilly  tract,  about  13  leagues  west  from 
that  of  the  del  Norte,  till  it  falls  into  thn  Gulf  of  Cali- 
fornia. This  last  mentioned  river  is  forniod  by  the  union 
of  the  Zaugananes  and  the  Nabajoa  ;  and  itself  forms  a 
junction  with  the  Giia  about  the  32d  parallel  of  north 
latitude.  In  tiic  southern  part  of  Mexico,  the  narrow 
form  of  the  continent  prevents  the  collection  of  a  great 
mass  of  water,  and  the  rapid  declivity  of  the  Cordiller.i 
abounds  in  torrents  rather  than  rivers.  Those  which 
are  most  adapted  for  navigation  are,  the  Giiasacualco 
and  the  Alvarado  to  the  south-east  of  Vera  Cruz  ;  the 
iNloLtczuma,  which  carries  the  waters  of  lake  Tenocli- 
tillan  to  the  Pvnuco  ;  tlic  Zacatula,  at  a  small  sea-port 
of  the  P.icific  Ocean  on  the  frontiers  dividing  the  inien- 
dancics  of  Mexico  and  Valladolid  ;  and  the  great  river  of 
Santiago,  formed  by  the  junction  of  the  Lerma  and  Laxas, 
antl  falling  into  the  South  Sea  at  the  port  of  San  Bias. 

The  lakes,  with  which  Mexico  abounds,  are  consi- 
dered as  merely  the  remains  of  immense  basiiis  ot  wa- 
ter, which  appear  to  have  foiinerly  existed  on  the  high 
plains  of  the  Cordillera,  and  are  said  to  be  annually  di- 
minishing. The  most  remarkable  are  the  great  lake  of 
Chapala  in  New  Gallicia,  nearly  160  leagues  sciuarc  ; 
llie  lakes  in  the  valley  of  Mexico,  which  cover  a  lourth 
part  of  the  distiict  ;  the  lake  of  Patzcuaro  in  the  intcn- 
dancy of  Valladolid,  which  is  accounted  one  of  the  most 
picturesque  situations  in  the  world  ;  the  lakes  of  Mex- 
titlan  and  Parras  in  New  Biscay  ;  and  the.  great  lake  of 
Nicaragua,  about  200  miles  in  circumference,  in  the 
kingdom  of  Guatimala. 

The  mineral  productions  of  this  country  form  one  of 
the  principal  sources  of  its  wealth,  and  are  found  in  t\ 
great  variety  of  rocks  and  forms  throughout  the  range 
of  the  Cordilleras;  but  the  districts  of  Guanaxuatc, 
Zacatecas,  and  Catorce  are  the  most  abundant,  and  sup- 
ply more  than  one  half  of  the  whole  amount  of  precious 
metals  exported  from  the  country.  The  former  alone 
yields  one-fourth  of  the  silver  of  Mexico,  and  one-sixth 
of  the  produce  of  all  America.  The  richest  mines  of 
New  Spain,  arranged  according  to  the  quantity  of  metal 
which  they  yield,  arc 

Guanaxuato,  in  the  intendancy  of  the  same  name. 
Catorce,  in  the  intendancy  of  San  Louis  Potosi. 
Zacatecas,  in  the  intendancy  of  the  same  name. 
Real  del  Monte,  in  the  intendancy  of  Mexico. 
Bolanos,  in  the  intendancy  of  Guadalaxara. 
Guarisamcy,  in  the  intendancy  of  Uurango. 
Sombreretc,  in  the  intendancy  of  Zacatecas. 
Tasco,  in  the  intendanry  of  Mexico. 
Balopilas,  in  the  intendancy  of  Durango. 
Ziniapan,  in  the  intendancy  of  Mexico. 
Fremillo,  in  the  intendancy  of  Zacatecas. 
Ramos,  i.i  the  intendancy  of  San  Louis  Potosi ;   and 
Panal,  in  the  intendancy  of  Durango. 

The  Mexican  mines  are  considered  as  forming  eight 
groupes,  Sec.  and  are  almost  all  placed  either  on  tiie  ridge 
or  the  western  slope  of  the  Cordillera  of  Anahuac  ;  and 
it  is  a  remarkable  circumstance,  that  the  tract  which 
yields  the  greatest  quantity  of  silvei-,  between  21  and 
24J  degrees  of  latitude,  corresponds,  in  distance  from 
tlie  equator,  with  the  district  of  greatest  metallic  wealth 
in  Peru.  Tiie  mean  ajinual  produce  of  the  whole  is 
2,500,000  marcs  of  silver,  about  ten  times  more  than 
what  IS  furnished  by  all  the  mines  of  Europe  ;  and  700 
marcs  of  gold,  about  an  equal  quantity  to  what  the  Euro- 
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pean  mines  afford.  Yet  the  ore  is  by  no  means  remarkably 
rich;  and  the  mean  produca  of  the  whole  vein  of  Gu- 
ani*xualo  is  four  ounces  of  silver  per  quintal  of  minerals. 
The  niininp;  operations  also  are  carried  on  at  great  ex- 
pense, and  not  always  in  (he  most  economical  manner, 
in  the  mine  of  Valenciana,  one  of  the  ricliest  in  Guan- 
axualo,  tlicre  is  an  administrator  with  a  salary  of  2500/. 
sterling;  an  overseer  under  him,  with  several  undcr- 
overseers,  and  nine  master  miners,  with  1800  workmen 
labouring  in  the  interior  of  the  mine.  Tlie  expense  of 
the  powder  alone  hus  often  amounted  to  16,668/.,  and  of 
the  steel  for  implements  to  6250/.  A  new  draught  pir, 
87  feet  in  circumference,  and  which  was  to  reach  to  the 
enormous  perpendicular  depth  of  1685  feet,  was  ad- 
vanced, (when  seen  by  M.  Humboldt,  in  1803,)  to  the 
depth  of  603  feet,  and  was  estimated  to  cost  a  million  of 
piastres,  and  to  require  the  labour  of  twelve  years  before 
it  could  be  completed.  The  American  miners  have 
learned  little  from  those  of  Europe  since  the  16:.h  cen- 
tury, except  the  blowing  with  powder;  and,  though  tlie 
court  of  Madrid  has  frequently  attempted  to  introduce 
into  the  colonies  the  use  of  the  more  recent  improve- 
ments in  mechanical  and  chemical  science,  yet,  as  the 
mines  are  considered  as  the  properly  of  individuals,  the 
government  has  no  influence  in  directing  the  operations. 
In  the  beginning  of  the  18th  century,  the  quantity  of 
gold  and  silver  coined  at  Mexico,  (which  generally 
coincides  with  the  quantity  produced  by  the  mines)  was 
only  from  five  to  six  millions  annually  ;  but  the  amount 
has  been  constantly  on  the  increase  for  the  space  of  113 
years,  excepting  the  period  from  1760  to  1767,  so  as  to 
have  been  tripled  in  50,  and  sextupled  in  100  years. 
This  enormous  increase  observable  in  late  years,  is 
aitributed  by  M.  Humboldt  to  a  number  of  concurring 
causes,  particularly  to  "  the  increase  of  population  on 
the  table  land  of  Mexico,  the  progress  of  knowledge 
and  national  industry,  the  freedoin  of  trade  conceded  to 
America  in  1778,  the  facility  of  procuring  at  a  cheaper 
rate  the  iron  and  steel  necessary  for  the  mines,  the  fall 
in  the  price  of  mercury,  the  discovery  of  the  mines  of 
Catorce  and  Valentiana,  and  the  establishment  of  the 
Tribunal  de  Mineria."  This  progress  of  the  mining 
operations  is  exhibited  by  the  following  Table  of  the 
gold  and  silver  given  into  the  mint  of  Mexico  in  periods 
of  tell  years. 


IV-nods. 

\  alue  in  piastres. 

From      1690      to 

1699 

43,871,335 

1700 

1709 

51,731,034 

1710 

1719 

65,747,i.>27 

1720 

1729 

84,153,223 

1730 

1739 

90,329,730 

'                    1740 

1749 

11  1,855,0-10 

1750 

1759 

125,750,094 

1760 

1769 

112,828,860 

1770 

1779 

165,181,729 

1780 

1789 

93,504,554 

1790 

1799 

231,080,214 

Total  from  1  690     to 

1799 

1,276.232  840 

and,  from  the  quantity  of  instruments  of  that  metal 
found  among  the  ancient  Mexicans,  must  be  plentiful 
in  the  country.  About  1565  quintals  of  plate  copper, 
and  13;947  lbs.  of  wrought  copper,  amounting  altoge- 
ther to  the  value  of  42,13i  piastres,  were  exported  from 
Mexico  in  1802.  Tin  is  iound  in  veins,  but  is  extract- 
ed chiLfly  from  the  earth  of  alluvial  lands  brought  down 
the  ravines  ;  and  about  58^  ([uintals  were  exported  ia 
1803,  to  the  value  of  1,483  piastres.  /;o>/,  though  little 
used  by  the  ancient  Mexicans,  is  more  abundant  than  is 
generally  believed,  and  particularly  in  ihc  /irr,vi!icia3i)i- 
ternas  ;  but  is  wrought  with  any  degree  of  spirit  only 
when  a  mat  itime  war  has  interrupted  the  importation  of 
steel  and  iron  from  Europe.  Lead  is  very  abundant  in 
various  parts  of  New  Spain,  butthe  mines  are  not  wrought 
to  any  extent;  and  only  330  quintals  were  exported  in 
1802,  besides  what  is  required  in  the  country.  Alcrcury 
might  be  procured  in  considerable  quantities  from  the 
numerous  veins  of  Cinnebar  which  are  found  in  Mexi- 
co;  and,  instead  of  being  received,  may  one  day  be  sup- 
plied by  America;  but  at  present  16,000  quintals  are 
annually  imported  for  the  mining  operations  of  New 
Spain.  Zinc,  antimony,  and  arsenic  are  found  in  se- 
veral places,  but  cobalt  has  not  been  discovered  among 
the  minerals  of  the  country  ;  and  inani^ancse  is  less 
abundant  than  in  the  corresponding  latitudes  of  the  old 
continent. 

Coal  also  is  very  rare,  and  is  most  abundant  to  the 
west  of  Sierra  Verde  near  the  lake  of  Tinipanogos. 
Rock  salt  is  iound  in  the  same  place  ;  and  soda  is  merely 
disseminated  in  the  argillaceous  lands,  which  cover  the 
ridge  of  the  Cordilleras.  The  most  abundant  salt  mine 
in  Mexico  is  the  lake  of  Penon  Blanco,  in  the  intendan- 
cy  of  San  Luis  Potosi,lhe  bottom  of  which  is  a  bed  of 
argil,  yielding  12  or  13  per  cent,  of  muriate  of  soda; 
but.  as  the  Indians,  who  iorm  the  great  part  of  the  po- 
pulation, continue  to  season  their  food  with  pimento 
instead  of  salt,  the  consumption  of  these  articles  in 
Mexico  is  chiefly  confined  to  the  amalgamation  of  silver 
minerals,  for  which  purpose  from  20  to  30  fanegos  are 
annually  imported  from  Europe. 

All  the  metallic  wealth  of  New  Spain,  as  well  as  in 
the  other  colonies,  is  in  the  hands  of  individuals  ;  and 
the  government  is  not  even  proprietor  of  the  great 
levels.  Individuals  receive  from  the  king  a  grant  of  a 
certain  number  of  measures  in  the  direction  of  a  vein 
or  bed  ;  and  are  bound  in  return  to  pay  very  moderate 
duties  on  the  minerals  extracted  from  the  mines, 
amounting  in  general  to  about  13  per  cent.  The  num- 
ber of  persons  employed  in  these  subterraneous  opera- 
tions, throughout  the   whole  of  New   Spain,    does  not 


exceed  30,000,  which    is   only  about 
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of  tlie  whole 


The  other  metals  in  New  Spain  have  been  greatly 
neglected,  but  are  sufficiently  worthy  of  attention; 
copfier  is  found  in  a  native  state,  ind  under  the  form 
of  vitreous  and  oxidulated  copper  in    several    mines  ; 


population.  The  labour  of  a  miner  is  entirely  free  ; 
and  no  Indian  or  Mestiioe  can  be  compelled  to  engage 
in  the  working  of  mines,  or  to  continue  in  one  place 
when  he  is  thus  employed.  No  miners  are  better  paid 
than  those  of  Mexico  ;  and  no  where  do  they  enjoy  in 
greater  security  the  fruit  of  their  labours.  Nor  is  their 
occupation  observed  to  be  more  destructive  of  health 
than  that  of  the  other  classes,  although  their  exertions 
are  great,  and  the  temperature  in  which  they  exist  very 
high.  In  several  of  the  mines  the  heat  is  eleven  de- 
grees of  F.ihrenheit  above  the  mean  temperatures  of 
Jamaica  and  Pondicherry  ;  and  t!ic  labourers,  who  carry 
the  minerals  on  thtir  backs,  arc  exposed  to  a  change  of 
temperature;  in  ascending  and  descending,  of  more  than 
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40  degrees.  Yet,  in  ihcse  circumstances,  they  will  re- 
main lor  six  hours  under  a  load  of  225  or  35U  pounds, 
ascending  eight  or  ten  times  successively  stairs  of  1«00 
steps.  But  this  labour  is  accounted  unhealtliy,  if  they 
enter  the  mines  above  three  days  in  the  week.  Tliosc 
\vho  blow  the  rock  with  powder,  are  lound  to  suffer 
most  in  their  health  ;  and  hence  they  seldom  continue 
more  than  five  or  six  years  at  this  employment.  They 
are  well  paid  in  every  department  of  the  work  ;  and  ge- 
nerally gain  from  20  to  24  shillings  per  week,  while  la- 
bourers in  the  open  air  can  earn  only  from  six  shillings 
and  three-pence  to  seven  shillings  and  sixpence  in  the 
same  space  of  time.  They  are,  nevertheless,  much  ad- 
dicted lo  pilfering  ;  and,  though  almost  naked,  contrive 
a  number  of  plans  to  secrete  the  richer  minerals, 'con- 
cealing them  in  their  hair,  their  mouths,  under  their 
arm-pits,  and  sometimes  even  inserting  them  by  means 
of  cylinders  ol  clay  into  their  anus.  They  are  of  conse- 
quence regularly  searched  upon  leaving  the  pit;  and  a 
register  kept  of  the  minerals  detected  about  their  per- 
sons, which,  in  one  valuable  mine,  has  been  known  to 
amount  nearly  to  30un/.  per  annum. 

In  this  mountainous  and  extensive  country,  whose 
geometrical  position  and  geological  configuration  con- 
tribute in  producing  the  greatest  diversity  of  climate, 
the  variety  of  indigenous  productions  is  immense  ;  and 
scarcely  a  plant  exists  in  the  rest  of  the  globe,  which  is 
not  capable  of  being  cultivated  in  some  part  of  New 
Spain.  Much  has  been  done  by  distinguished  botanists, 
employed  by  the  government,  to  examine  the  vegetable 
riches  of  the  country ;  but  still  many  tracts  remain  to 
be  explored,  and  new  plants  are  daily  discovered  even 
in  the  central  table-land,  and  in  the  very  vicinity  of  the 
capital.  The  mines  are  by  no  means  the  principal 
sources  of  Mexican  wealth  ;  neither  have  they  proved 
in  general  such  obstructions,  as  has  been  imagined,  to 
the  progress  of  agriculture,  which  has  been  gradually 
ameliorating  since  the  end  of  ihe  17th  century.  On 
the  contrary,  they  have  contributed  powerfully,  in 
many  cases,  to  promote  the  cultivation  of  the  soil.  The 
subsistence  required  for  the  labourers  and  cattle  em- 
ployed in  mining  operations,  has  occasioned  the  esta- 
blishment of  farms  in  their  neighbourhood,  and  brought 
under  culture  every  spot  of  earth  in  the  adjoining  de- 
clivities and  ravines.  Nor  do  the  natives  easily  forsake 
these  settlements  after  the  subterraneous  operations 
have  ceased,  but  continue  rather  to  prefer  these  retired 
situations,  and  preserve  a  strong  attachment  to  the  resi- 
dence of  their  forefathers. 

The  vegetable  productions,  which  constitute  the 
chief  support  of  the  Mexican  people,  form  the  great  ob- 
ject of  their  agriculture.  Among  these  the  banana  is 
one  of  the  most  important,  corresponding  in  utility  with 
the  grain  of  Europe,  and  the  rice  of  Asia  ;  and  scarce- 
ly any  other  plant  is  capable  of  producing  so  great  a 
mass  of  nutritive  substance  on  the  same  space  of  ground. 
The  fruit  is  ready  for  being  gathered  in  the  tenth  or 
eleventh  month  after  the  suckers  arc  planted  ;  and  the 
plantation  is  perpetuated  by  fresh  sliools,  without  any 
other  trouble  than  merely  cutting  the  stalks  on  which 
the  fruit  is  ripe,  and  digging  slightly  around  the  roots 
once  or  twice  a-year.  A  spot  of  1076  square  feet,  con- 
taining from  30  to  40  plants,  yields  about  4414  pounds 
avoirdupoise  of  nutritive  food,  while  the  sime  space  in 
wheat  is  calculated  to  yield  only  30  lbs.  and  in  pota- 
toes not  more  than  yo  lbs.;  so  that  the  produce  of  ba- 
nanas is  to  the  former  as  133  to  1,  and  to  the  latter  as 


44  to  1.  In  fertile  regions,  a  legal  arpent,  (about 
54,998  square  feet.)  planted  with  the  large  banana,  will 
maintain  50  individuals;  while  the  same  extent  sown 
with  wheat  would  furnish  subsistence  only  to  two  per- 
sons. The  fruit  is  prepared  in  a  variety  of  ways  ;  be- 
ing dressed  like  the  potatoe,  or  dried  and  pounded  into 
flour,  01-  pieserved  like  figs,  by  exposure  to  the  sun, 
when  it  acquires  the  aspect  and  odour  of  smoked  ham. 
In  ihe  same  region  with  the  banana  is  cultivated  the 
juca,  which  >ields  the  flour  of  manioc,  the  bread  of 
which  is  known  under  the  name  ot  cassave.  This  bread 
is  very  nutritive,  perhaps  on  account  of  the  sugar 
which  it  contains  ;  but,  Irom  a  deficiency  of  gluten,  it  is 
very  brittle,  and  inconvenient  to  be  carried.  The  fe- 
cula  of  manioc,  however,  when  grated,  dried,  and 
smoked,  is  unalterable,  and  is  neither  attacked  by  in- 
sects nor  worms.  Even  the  juice  of  the  bitter  root, 
which,  in  its  natural  state,  is  an  active  poison,  may  be 
converted,  by  boiling  and  skimming,  into  a  nutritive 
brownish  soup.  The  cultivation  of  the  manioc  requires 
more  care  than  that  of  ihe  banana,  resembling  rather 
that  of  the  potatoe,nnd  yieUhng  its  crop  about  seven  or 
eight  inonihs  after  t'oe  plantation  of  the  slips.  Maize, 
an  indigenous  American  gr  lin,  occupies  the  same  re- 
gion with  the  two  last  mentioned,  and  is  ol  still  greater 
importance  than  either.  Excepting  a  species  of  rye  and 
of  barley,  maize  is  supposed  lo  have  been  the  only  kind 
of  grain  known  to  the  Americans  before  the  arrival  of 
the  Spaniards,  and  is  capable  of  being  cultivated  over  a 
much  greater  extent  ol  latitude  than  the  cerealia  of  the 
old  continent.  Its  fecundity  in  Mexico  is  above  any 
thing  that  Europeans  can  imagine.  When  favoured  by 
heat  and  humidity,  the  plant  acquires  a  height  of  from 
6-1  to  9-J-  feet,  and  yields  at  an  average  in  the  equinoxial 
region  of  New  Spain.  150  grains  for  one.  In  fertile  lands, 
one  fanega  of  maize  produces  from  300  to  400,  and,  in 
the  beauiilul  plains  between  San  Juan  del  Rio  and  Que- 
relaro,  sometimes  even  800  ;  but,  under  the  temperate 
zone,  it  produces  in  general  only  from  70  to  ao  for  1, 
though,  sometimes,  from  180  to  200. 

The  maize  is  the  principal  food  of  the  Mexicans,  and 
ils  price  mociifies  that  of  all  other  provisions.  There  is 
no  grain  more  unequal  in  ils  produce,  according  to  the 
changes  of  moisture  or  of  temperature,  varying  in  the 
same  field  in  different  years  from  40  to  300  for  1  ;  and 
when  the  harvest  is  poor,  either  from  want  of  rain  or 
from  premature  frost,  the  greatestdisLress  is  experienced. 
Its  mean  price  is  5  livrcs  in  the  interior  ;  but  as  there 
are  no  magazines  in  the  country,  to  make  ihe  super- 
abundance of  one  year  supply  the  deficiency  of  another, 
it  has  been  known  to  fall  as  low  as  2 A  livres.  and  to 
rise  as  high  as  25  The  natives,  in  these  cases,  feed  on 
unripe  fruit,  berries,  and  roots,  which  occasion  many 
diseases  and  great  mortality  among  the  children.  Some 
kinds  of  maize  ripen  in  six  weeks  or  two  months  ;  so 
that  in  warm  and  moist  districts,  two  or  three  crops  are 
raised  in  the  year.  This  giain  is  eaten  boiled  or  roast- 
ed, and  its  meal  employed  in  gruels,  or  made  into 
bread.  By  partly  malting  and  infusing  the  grain  of 
maize,  the  Indians  prepare  a  great  variety  of  spiritous, 
acid,  and  sugary  drinks,  generally  known  by  the  name 
of  c/»cXu,  some  of  which  resemble  beer  and  others  ci- 
der. The  juice  pressed  from  the  stalk,  which  contains 
a  considerable  quantity  of  saccharine  matter  in  the  tro- 
pica! region,  yields  a  rough  sugar,  or  may  be  ferment- 
ed into  a  spiritous  liquor,  called  pulque  de  mahis, 
which  is  an  important  object  of  commerce  in  the  valley 
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of  Toluca.  This  grain  will  keep,  in  the  temperate  cli- 
maies,  for  three  years  ;  and,  where  the  mean  tempera- 
ture is  below  57°  of  Fahrenheit,  for  five  or  six,  provided 
the  erop  is  nji  cut  too  early.  The  whole  ot  New  Spain 
is  calculated  to  prorluce  at  an  average  17  millions  of  fa- 
negas  of  rnaiz;,  or  1765.^  millions  of  lbs  avoirdupoise  ; 
and,  in  j^ood  years  there  is  more  reaped  than  the  coun- 
try can  consume  ;  but,  as  it  almost  never  succeeds  in 
the  warmer  and  in  the  colder  rci^ions,  much  of  the  in- 
terior commerce  consists  in  the  conveyance  of  this 
grain,  great  quanti'ies  of  which  also  are  sent  to  the 
Spauish  islands  in  the  West  ladies. 

Tlie  cerealia  of  Europe,  viz.  wheat,  spelt,  barley,  oats, 
and  rye,  are  no  where  cultivated  in  tie  equiiioxijl  p.irt 
of  Mexico,  unless  in  elevations  of  2600  or  2900  feet ; 
and  on  the  declivity  of  the  Cordilleras,  between  Vera 
C]  uz  and  Acapulco,  these  grains  are  not  sown  under  an 
elevation  ot  3900  or  4200  feet ;  but  ii  appears  that 
wheal  will  ripen  in  much  smaller  elevations,  even  of 
1600  or  1900,  under  latitude  10°.  Tuese  grains,  in 
most  parts  of  New  Spain,  suffer  chiefly  from  the  defi- 
ciency of  rain,  and  much  use  is  made  of  irrigation  in 
their  culture.  The  nvlieat  is  watered  when  the  young 
plants  begin  to  spring  up  in  January,  and  attain  in  the 
beginning  of  March,  when  the  ear  is  becoming  visible  ; 
sometUTies  the  whole  field  is  inundated  before  sowing. 
In  the  more  fertile  parts  of  the  table  land,  such  as  be- 
tween Quereiaro  and  the  town  of  Leon,  the  wheat  re- 
turns 40,  and  even  50  or  60  for  1  ;  and  the  mean  pro- 
duce over  Mexico  is  from  25  to  30  for  1.  The  whole 
produce  of  wheat  in  New  Spain  is  estimated  at 
331,000,000  lbs.  avoirdupoise,  and  its  mean  price  is 
from  17s.to21s  per  carga.  which  weighs  33  1  lbs. avoir- 
dupoise ;  but  the  high  price  of  carriage  frequently 
raises  it  to  37s.  or  43s.  The  Mexican  wheat  is  of  the 
best  quality,  large,  white,  and  nutritive;  but  is  with 
difficulty  preserved  more  than  two  or  three  years.  Rye 
and  barley  are  cultivated  in  the  highest  regions  ;  and 
the  latter  yields  abundant  crops  in  places  where  the 
thermometer  is  seldom  above  57°  of  Fahrenheit.  Oats 
are  little  cultivated,  and  seldom  seen  in  the  country. 
The  fiotatoe  appears  to  have  been  introduced  into  Mexi- 
co along  with  tne  European  grains,  and  to  have  been 
brought  from  Peru  or  New  Grenada.  It  is  cultivated 
in  the  hii^hest  and  coldest  regions  of  the  Cordilleras, 
and  grows  in  some  phiccs  to  the  size  of  nearly  one  foot 
in  diameter,  while  the  quality  is  excellent.  It  is  pre- 
served by  the  natives  for  whole  years  by  exposing  it  to 
the  frost,  and  drying  it  in  the  sun.  Otner  nutritive 
roots  are,  the  oca,  which  grows  only  in  the  cold  and 
temperate  regions  ;  the  iguame,  a  root  which,  in  a  fer- 
tile soil  and  warm  climate,  grows  to  so  enormous  a  size 
as  to  weijjh  not  li  ss  than  55  or  6u  lbs.;  and  the  batale, 
which  also  requires  a  warm  country.  Among  the  use- 
ful plants  of  Mexico  may  also  be  mentioned  the  caco- 
miit;  a  species  of  tigiidia,  the  root  of  which  yields  a  nu- 
triiive  flour;  the  love-a/ifi/r-  ;  the  earth  fiistachio  ;  and 
the  different  kinds  ot  fiimento,  the  fruit  of  which  is  as 
indispensable  to  the  natives  as  salt  to  the  whites. 

Tie  M  xicans  possess  all  thi  fruit  trees  <ini\  garden 
stuffs  of  Europe;  but  it  is  not  easy  to  ascertain  which 
of  these  existed  among  them  before  the  arrival  of  the 
Spaniards.  It  is  certain  that  they  were  always  ac- 
quainted with  unions,  'lariiols,  gourds,  and  several  va- 
rieties of  cicer  ;  and  Cortez  expressly  mentions  onions, 
leeks,  garlic,  cresses,  boi  rage,  sorrel,  and  artichokes; 
but  no  species  of  cabbage  or  turnip  appears  to  have 


been  cultivated  among  them.  The  central  table  land 
proikices  in  the  greatest  abundance,  cherries,  prunes, 
peaches,  apricots,  tigs,  grapes,  melons,  apples  and  pears. 
The  ecclesiastics,  and  particularly  the  missionaries, 
contribute  greatly  to  spread  the  European  fruits  and 
vegetables  from  one  end  of  the  American  continent  to 
the  ot!ier.  Even  the  orange  and  citron  trees  are  now 
cultivated  throughout  all  New  Spain,  nay  on  the  cen- 
tral table  land,  and  there  can  be  little  doubt  that  the 
olive  and  mulberry,  with  hemp  and  flax,  would  equally 
flourish  in  New  Spain,  were  not  their  cultivation  dis- 
couraged by  the  jealousy  of  the  mother  country.  He- 
sides  extracting  liquors  from  tlie  maize,  manioc,  bana- 
na, and  the  pulp  of  different  kinds  of  mimosa,  the 
Mexicans  cultivate  a  species  of  agaue,  called  maguey 
de  pulque,  for  the  express  purpose  of  preparing  a  spi- 
ritous  liquor  from  its  juice,  which  is  carefully  collected 
by  cuttiii;.^  the  central  leaves  at  the  period  of  efflores- 
cence, and  of  which  one  plant,  about  five  feet  in  height, 
will  yield,  in  the  course  of  five  months,  a  quantity 
equal  to  67  130  cubic  inches.  Even  in  an  ordinary 
soil,  150  buttles  may  be  procured  from  one  maguey 
in  the  season,  and  the  value  of  each  day's  juice  is  es- 
timated ai  10  or  12  sols.  The  plant  multiplies  with 
great  facility,  and  resists  the  cold  of  the  higher  re- 
gions ;  and  its  cultivation  is  found  to  be  a  sur<;  mode  of 
gain.  The  juice  has  a  very  agreeable  sour  taste,  and 
so  very  easily  fer.'nents,  that  in  three  or  four  days  a 
viscous  beverage  resembling  cider  is  procured.  It 
has  a  fetid  odour  like  putrid  meat ;  but,  after  custom 
has  surmounted  this  obstacle  to  its  use,  it  is  generally 
preferred  by  Euro|)eans  to  every  other  liquor,  and  is 
accounted  stomachic,  strengthening,  and  nutritive. — 
There  are  plantations  in  the  north  of  Toluca,  where 
the  best  is  produced,  which  annually  bring  in  more 
than  1600/.  sterling  ;  and  this  cultivation  is  so  profitable 
to  the  revenue,  that,  in  1793,  the  duties  which  it  paid 
in  the  three  cities  of  M'.xuo.  Puebia,  and  Toluca, 
amounted  to  the  sum  of  178,88vJ/  sterling.  A  very 
intoxicating  brandy  is  procured  (rom  a  different  species 
of  the  same  plant,  which  is  prohibited  by  the  govern- 
ment as  prejudicial  to  the  Spanish  brandy  trade,  but 
which  is  manufactured  in  an  illicit  manner  to  a  great 
extent.  The  leaves  of  this  agaue  are  also  manufactured 
into  thread  and  paper  ;  and  its  prickles  were  formerly 
employed  as  pins  oi  nails  by  the  Indians;  so  that,  next 
to  the  maize  or  potatoe,  it  may  be  considered  as  the 
most  uselul  production  in  the  mountainous  districts 
of  equinoxial  America.  The  vine  is  little  cultivaied, 
in  consequence  of  j^overnmenl  restrictions;  but  mit;ht 
be  raised  with  threat  success  in  all  the  mountainous  and 
temperate  regions. 

The  cultivation  of  those  productions  which  supply  ■ 
the  raw  maleridls  of  commerce  and  manufactures  has 
recently  increased  in  Mexico  to  a  considerable  extent. 
The  prufii  of  raising,'  colton  is  more  than  double  that 
of  grain,  and  that  of  sugar  more  than  four  limes;  but 
it  is  only  in  the  warmer  districts  that  these  crops  cm 
be  cultivated.  In  these  districts  there  are  alre.idy 
plantations  cultivated  by  free  Indi-ms,  which  yield  an- 
nually about  a  million  and  a  half  pounds  of  sut^ar ; 
and  in  process  of  time  the  continent  of  America  is 
likely  to  supplant  the  West  India  Islands  in  the  culti- 
vation of  su>;.>r,  coffee,  and  cotton. 

Cotton  was  one  of  the  ancient  objects  of  cultivation 
in  Mixi  o.  and  some  of  the  fi.iesi  qu  liity  is  raised  od 
the   western    coast;    but   as   the   inhabitants  of  these 
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places  arc  still  unaciiuainlcd  wiili  the  use  of  machines 
lor  separaiini;  the  cotton  from  the  seed,  the  price  of 
carrins^c  is  a  great  obstacle  to  tiiis  branch  of  Mexican 
ngriculuirc.  Flax  and  licmli  may  be  advantageously 
ciiUivatcd,  wherever  tlie  climate  docs  not  admit  the 
growth  of  cotton  ;  but  their  ciilliirc  has  hitherto  been 
iliscouraged.  Coffee  is  little  used  in  Mexico  ;  and  is 
only  beginning  to  be  ciiUivated  in  the  country.  The 
cocoa  tree  was  generally  ciillivatcd  before  the  arrival 
of  the  Spaniards,  by  whom  it  was  conveyed  to  the 
Canaries  or  Philippiues,  but  is  now  almost  totally  nt- 
j'lccted.  Its  seeds  were  formerly  used  as  money,  and 
in  some  places  are  still  applied  to  that  purpose  by  the 
common  people,  at  the  rate  of  six  grains  for  one  sol. 
Vanilla,  though  bearing  a  high  price  in  Europe,  is 
little  cultivated  in  Mexico,  except  in  the  intendancies 
of  V^era  Cruz  and  Oaxaca.  It  thrives  wherever  there 
is  heat,  shade,  and  moisture,  and  is  planted  so  as  to 
climb  along  the  trunks  of  trees.  It  principally  abounds 
on  the  eastern  slope  of  the  Cordillera  of  Anahuac,  be- 
tween the  19°  or  20°  of  latitude,  and  in  the  same  lati- 
tude is  procured  the  sarsafiariUa  and  jala/i  (or  purga 
de  Xalapa,)  of  which  last  between  two  and  three 
thousand  quintals  are  annually  exported  from  Vera 
Cruz.  Tobacco,  anciently  used  by  the  Mexicans  both 
in  smoking  and  snuff,  might  become  an  important 
branch  of  agriculture,  if  the  trade  were  fiee;  but  it  is 
entirely  prohibited,  except  in  a  few  licensed  spots,  or 
rather  is  grown  only  by  the  government.  Indigo  is 
very  little  cultivated  in  Mexico;  and  the  plantations 
along  the  western  coast  do  not  raise  what  is  sufficient 
for  the  few  manufactures  of  home  cotton  cloth.  The 
article  is  annually  imported  from  Guatimala,  where  it  is 
raised  in  considerable  quantities. 

The  domestic,  animals  of  Mexico  were  very  few  be- 
fore the  conquest.  The  Mexicans  were  not  acquaint- 
ed with  the  Llama,  which  was  confined  to  the  southern 
hemisphere  ;  and  they  made  no  use  of  the  wild  sheep 
of  California,  or  the  goats  on  the  mountains  of  Monte- 
rey, or  the  wild  oxen  in  the  vicinity  of  Rio  del  Norte. 
Dogs  were  used  in  some  of  the  northern  tracts  in  the 
carriage  of  tents,  as  in  Siberia;  and  the  Hesh  of  a  mute 
species  of  these  animals,  named  the  Techichi,  was  em- 
ployed as  food.  A  numerous  class  of  the  inhabitants 
named  Flamama,  were  compelled  to  labour  as  beasts  of 
burden,  and  to  pass  their  lives  on  the  highway  under 
loads  from  66  to  88  lbs.  weight.  But,  since  the  middle 
of  the  16th  century,  all  the  most  useful  animals  of  the 
old  Continent,  oxen,  horses,  sheep,  and  hogs,  have  mul- 
tiplied surprisingly  in  all  parts  of  New  Spjin,  and  espe- 
cially in  the  vast  plains  of  the  Piovincias  Internas:  nor 
have  they  at  all  degenerated  in  the  New  Ciiniinent,  ac- 
cording to  the  fanciful  hypothesis  and  rash  assertions  of 
Buffon.  Numerous  herds  of  horned  cattle  feed  in  the 
finest  pastures  along  the  eastern  coast,  particularly  at 
the  mouths  of  the  rivers  Alvarado,  Guasacualco,  and  Pa- 
inico.  The  natives  make  littli;  use  of  milk,  butter,  or 
cheese,  and  it  is  only  among  the  mixed  casts  that  the 
latter  is  in  request.  The  horses  of  the  northern  pro- 
vinces, and  particularly  of  New  Mexico,  are  not  less  cele- 
brated than  those  of  Chili.  These  animals  wander  wild 
in  the  savannahs  of  the  Provincias  Internas,  and  numbers 
are  exported  to  Natchez  and  New  Orleans.  ISIany 
Mexican  families  are  said  to  possess  from  thirty  to  forty 
thousand  head  of  horses  and  oxen.  Mules  are  still 
rnore  numerous.  More  than  5000  are  employed  as  an 
object  of  luxury,    or  in  the  carriages  of  the    city    of 


Mexico;  and  the  commerce  of  Vera  Cruz  alone  occu- 
pies annually  about  70,000  of  these  animals,  multi- 
tudes of  which  perish  on  the  highways  from  the  ex- 
cessive fatigues  ot  their  journeys.  The  rearing  of 
sheeji  lias  been  strangely  neglected,  although  they  might 
easily  be  made  to  change  their  climate  wiih  the  sea- 
sons, without  at  all  interfering  with  the  agriculture  ot 
the  country.  It  is  remarkable  that  neither  the  com- 
mon hoif,  nor  the  poultry,  which  are  found  in  all  the 
islands  of  the  South  Sea,  were  known  to  the  ancient 
Mexicans.  Tiie  former  have  been  introduced  both 
from  Europe  and  the  Philippines,  and  have  multiplied 
amazingly  on  the  central  table  land.  Before  the  ai  ri- 
val of  tlie  Spaniarils,  some  of  the  more  civilized  tribes 
reared  a  few  turkeys,  pheasants,  ducks,  and  moor  hens, 
about  their  houses;  but  now  the  difl'erent  varieties  of 
hens,  particularly  those  of  Mosambujue,  of  which  the 
flush  is  black,  have  become  common  wherever  colo- 
nies have  settled.  The  goose  is  the  only  species  of 
European  poultiy  which  is  no  where  to  be  found  iii 
Spanish  America. 

The  rearing  of  silknoorms  was  introduced  by  Corte/. 
soon  alter  the  taking  of  Mexico ;  and  considerable 
f|uantities  of  silk  were  pruducc<l  in  diflcrent  provinces. 
But  the  iiijuilicious  restrictions  imposed  by  the  go- 
vernment on  the  native  manufactuies,  and  the  interest 
which  the  Philippine  company  had  in  the  sale  of  Asia- 
tic silks  to  the  Mexicans,  have  almost  annihilated  this 
branch  of  colonial  industry.  There  are  several  indi- 
genous caterpillars  in  New  Spain,  from  wliich  an  infe- 
rior silk,  called  J\Iisteca,  is  procured,  which  was  an  ob- 
ject of  commerce  even  in  the  time  of  Montezuma,  and 
of  which  handkerchiefs  are  siill  manufactured  in  the 
intentlancy  of  Oaxaca.  Bees  are  an  object  of  atten- 
tion in  New  Spain,  chiifly  for  the  sake  of  their  wax, 
of  which  so  great  a  quantity  is  consumed  in  the  Catho- 
lic worship.  One  species,  peculiar  to  the  New  Con- 
tinent, has  no  sting,  or  at  least  so  feeble  a  weapon  as 
to  produce  no  sensible  injury  ;  and  from  this  circum- 
stance they  are  knuwn  in  the  Spanish  colonies  by  the 
name  of  Angelitos,  little  angels.  The  Cochineal  insect 
has  been  reared  in  New  Spain  from  the  most  remote 
period  ;  but,  in  consequence  of  the  vexations  to  which 
the  natives  were  expobcd  in  the  beginning  of  the  con- 
quest, this  branch  of  Indian  industry  became  almost 
entirely  neglected,  except  in  the  intcndancy  of  Oaxaca. 
In  the  rainy  seasons,  the  Indians  make  their  cochineal 
insects  travel  to  drier  regions,  by  carrying  them  in 
baskets  covered  with  palm-leaves. 

The  principal  fisheries  on  the  coasts  of  New  Spain, 
are  the  whale  and  pearl  fisheries.  The  western  coast 
of  Mexico,  especially  tliat  part  of  the  great  ocean  si- 
tuated between  the  gulf  of  Bayonna,  the  three  Mary 
Islands,  and  Cape  St.  Lucas,  abounds  in  s/icnnaceti 
ii'hales,  or  cachalots.  Till  1788,  the  whale  fislicis  fre- 
quented the  coast  of  Chili  and  Peru  ;  and  seldom  above 
a  dozen  of  these  vessels  doubled  Cape  Horn  annually. 
But,  since  the  voyage  of  Colnet  to  the  Gallipagos  made 
known  the  abundance  of  cachalots  in  the  great  ocean 
to  the  north  of  the  equator,  more  than  60  vessels  have 
been  seen  there  under  the  English  flag  alone.  One  of 
the  large  cachalots  will  yield  125  barrels  of  spermaceti, 
eight  of  which  forming  a  tun,  used  to  sell  in  London 
from  80/.  to  100/.  sterling;  yet  the  Spanish  Mexicans 
make  no  attempt  to  share  in  this  profitable  jnirsuit. 
One  cause  of  this  neglect  may  be,  that  tapers  of  bees- 
wax only  are  permitted  to  be  used  in  the  churches,  and 
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spermaceti  therefore  is  not  in  much  request  in  New 
Spain;  but  it  is  also  certain,  that  the  sloth  of  the  co- 
lonists prevents  them  from  engaging  in  so  laborious  an 
employment.  Pearls  are  procured  in  greatest  abun- 
dance between  the  islands  of  Cubagua  and  Coche,  and 
the  coast  of  Cumana,  at  the  mouth  of  the  Rio  de  la 
Hacha,  in  the  gulf  of  Panama,  and  on  the  eastern  coast 
of  California. 

The    ancient    Mexicans    were  acquainted    with   the 
process  of    weaving  cotton ;  and,    soon  after    the  con- 
quest, the  manufacture  of  cloth  from  the  wool  of  Eu- 
ropean sheep  was    introduced   into   the   country.     But 
the  Spanish  government,   though  never   actually  prohi- 
biting the   establishment  of  manufactures  in   their   co- 
lonies, have  always  discouraged  those  which  were  sup- 
posed to  interfere  with   the   demands  for   the  same  arti- 
cles from    the   mother   country.       Notwithstanding    all 
obstacles,    however,   many    settlers   from    Spain    have 
carried  to  the  new   continent  the   industry  of  their   na- 
tive provinceb.     The  manufacture  ol   coarse   stuffs  can 
easily  be  cariied   on  at   a  low  rate,  where  the  raw  ma- 
terials are  found  in   abundance;  and  the   proliibition   of 
commerce    with   neutrals,    during    the     late    hostilities 
throughout   Europe,    favoured  greatly    the    making    of 
calicoes,  Jine  cloths,  and  olher   articles  of  luxury.     The 
oldest   cloth  manufactures  are   those  ol  Tezcuco,  esta- 
blished in  1592,  which,   by  degrees,  passed  entirely  in- 
to the  hands  of  the  Indians  and  Mestizoes  of  Queretaro 
and   Puebla.      In   these    establishments   there  is    great 
impel  fection   in  many   of  the   technical  processes,  par- 
ticularly in  that  of  dyeing.     The  workmen   are  treated 
in  a  great  measure  like  slaves,  being  shut  up   all  the 
■week  as  in  a  prison,  and    flogged   unmercifully   for  the 
■smallest  trespass.     Though  free,  they  are  subjected  to 
this    constraint,   by  being    kept  continually   in  debt   to 
their  employers,  who  take   care   to  furnish  them  with 
opportunities   of  spending   their  gains  in  drunkenness, 
and  thus  acquire  a  right  to  confine  them  at  work,  as 
the  necessary  step  for  procuring   payment.     Little  silk 
is   now  manufactured  in    New    Spain,    and    only  a  few 
stufl's   of  cotton,   mixed  with  silk.      Neither  are  there 
any  manufuclories   of  flax,   or  hemp,   or   paper.      The 
manufacture  of  tobacco,  which  is  a  royal    right,  is  very 
considerable  ;  and    in  one  great  manufactory   of  segars 
at  Queretaro,  3000  people   are   employed.     The  manu- 
facture of  hard  soafi  is  a   considerable    article  of  com- 
merce at   Puebla,    Mexico,    and   Guadalaxara,   and    is 
greatly  facilitated  by   the  quantities   of  soda    found    in 
most  parts  of  the  table  land  of   New  Spain.     The  town 
of   Puebla  was  formerly  much  celebrated  for  its  manu- 
factoiies  of  delf-tvarc  and  hats  ;  but    the  former  article 
has  been  much  neglected  of  late   years,   in  consequence 
of  the  lew  price  of  the   stone-ware  imported  from    Eu- 
rope.    The  manufacture   of  Jionuder    is  a  royal  mono- 
poly ;  but   immense  quantities,  (nearly  three-fourths  of 
the  whole  that  is  consumed  in  the  country.)    are   made 
and  sold  in  a  contraband  maimer.      One  of  the    most 
extensive  of  the  Mexican  manufactures  is  that  of  plate  ; 
and,  in  the  smallest    towns   there   are    gold    and  silver- 
smiths  in  whose  shops  workmen  of  all  casts  are  employ- 
ed.    The  academy  of  fine  arts  in  the  capital  has  diffused 
a  taste  for  beaulihil  antique  forms;  and  services  of  plate 
to  the  value  of  200,000   francs   have   been  manufactur- 
ed in  that  cily,  which   might   rival  in    point  of  elegunce 
and  workmanship,  the  finest   in   Europe.     The  coining 
of  money  in  the  mint  of  Mexico  is   little  else  than    a 
manufaciuring   establishment.       It    was    established    in 
Vol.  XIII.    Part  I. 


1533,  and  was  first  carried  on  by  contract  with  indi- 
viduals; but,  since  1733,  is  entirely  placed  under  the 
officers  of  government.  Between  350  and  400  work- 
men are  employed  in  this  business  ;  and  so  great  is  the 
number  of  machines,  that,  without  any  extraordinary- 
exertion,  they  are  able  to  coin  annually  thirty  millions 
of  piastres.  It  is  computed  by  M.  Humboldt,  that  all 
the  silver  produced  in  all  the  mines  of  Europe  toge- 
ther every  year,  would  not  suffice  to  employ  this  ex- 
tensive work  above  fifteen  days  ;  and  that  from  this 
mint,  since  its  establishment,  has  issued  coin  to  the 
value  of  408  000,000/.  sterling.  The  produce  of  the 
manufacturing  industry  of  New  Spain  is  computed 
by  the  same  author  at  7  or  8  millions  of  piastres, 
(1,470.000/.,  or  1,680,000/.  sterling,)  per  annum. 

The  interior  and  coasting  trade  of  Mexico  is  greatly 
impeded  by  the  want  of  navigable  rivers  and  artificial 
canals.  The  Rio  de  Santiago,  which  traverses  the  most 
populous  part  of  the  country,  through  a  course  of  170 
leagues,  might  be  rendered  navigable  at  a  moderate 
expense  ;  and  canals  might  be  opened  through  the  val- 
ley of  Mexico;  but  the  great  lines  of  communication 
between  the  capital  and  the  principal  sea  pons  can 
never  be  improved  by  natural  or  artificial  navigations. 
The  town  of  Mexico  forms  the  central  point  of  the  in- 
terior commerce ;  and  the  whole  surrounding  table 
land  may  be  travelled  by  wheel- carriages  in  all  direc- 
tions ;  but,  from  the  bad  state  of  the  roads,  beasts  of 
burden  are  preferred.  The  communication  with  the 
coasts  is  still  more  difficult ;  but  means  are  said  to  be 
recently  employed  for  facilitating  the  conveyance  of 
goods  both  from  Acapulco  and  Vera  Cruz.  The  ob- 
jects of  this  interior  commerce  arc  the  exchange  of 
goods  between  the  different  provinces,  particularly  be- 
tween Mexico  and  the  /irovincias  intemas  ;  several  pro- 
ductions from  South  America,  conveyed  through  the 
country  for  exportation  ;  and  the  articles  whicli  are 
exported  or  imported  at  the  two  great  ports  of  Acapul- 
co and  Vera  Cruz.  As  the  inland  provinces  enjoy,  in 
a  great  measure,  the  same  climate,  and  consequently 
possess  the  same  productions,  it  is  chiefly  the  con- 
sumption of  commodities  by  the  mines  which  creates 
the  interior  commerce  ;  but,  as  the  crops  of  maize  are 
seldom  equally  productive  over  so  vast  an  extent  of 
country,  the  conveyance  of  this  necessary  article  from 
one  place  to  another  constitutes  a  considerable  traffic. 
Thousands  of  mules,  from  Chihuahua  and  Durango, 
arrive  every  week  at  Mexico  with  bars  of  silver,  hides, 
tallow,  flour,  and  some  wine,  and  lake  back,  in  return, 
woollen  cloth  of  native  manufacture,  iron,  steel,  mer- 
cury, and  goods  from  Europe  and  the  Philippines. 
In  time  of  war,  when  the  navigation  round  Cape  Horn 
becomes  more  hazardous,  much  of  the  cocoa  of  Guaya- 
quil, the  copper  of  Guasco,  and  the  indigo  of  Guati- 
mala,  pass  through  the  isthmus  of  Mexico  to  be  ship- 
ped at  Vera  Cruz. 

The  foreign  commerce  of  Mexico  is  naturally  divid- 
ed into  that  of  the  South  Sea,  and  that  of  the  Atlantic 
Ocean.  The  latter  experiences  great  disadvantages 
from  the  want  of  commodious  sea-ports;  and  almost 
all  its  operations  have  for  centuries  been  concentrated 
at  Veia  Cruif,  which  is  rather  a  bad  anchorage  than  an 
actual  harbour.  The  eastern  coast,  besides  its  sand 
bai  kb,  at  all  limes  is  subject  to  violent  hurricanes  dur- 
ing the  winter  half  of  the  year,  and  to  the  formidable 
yellow  fever  during  the  summer  season.  On  the  west- 
ern coast  are  two  magnificent  ports,  San  Bias  and  Aca- 
Cc 
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pulco,  the  last  of  which  is  counted  one  of  the  most 
adniiiable  basins  in  the  world.  But  tremendous  hur- 
ricanes blow  on  this  coast  during  the  months  of  July 
and  Aiiijust  ;  and,  even  in  September  and  October,  the 
two  fine  harbours  now  mentioned  arc  difTicult  of  access. 
The  piincipal  articles  of  exportation  at  Vera  Cruz,  (ex- 
clusive of  cocoa  from  Guyaquil,  and  indigo  from  Gua- 
timala,)  at  an  average  of  several  years,  are — 

Gold  and  silver  in   ingots,  coin  and    > 
wrought  plate,  to  the  value  of  5 

Cochineal  .... 

S\jgar  ...... 

Flour  ...... 

Mexican  indigo  .... 

Salted  provisions,  and  other  eatables 

Tanned  hides       ..... 

Sarsaparilla  ..... 

Vanilla         ...... 

Jalap  ...... 

Soap  ...... 

(2anipeachy  wood         .... 

Pimento  of  Tabasco     .... 
The  articles  of  importation  are — 

Linen,  cotton,  woollen  cloth  and     > 
silks,  to  the  value  of  .  ) 

Paper  

Brandy         ...... 

Cocoa  ...... 

Mercury      ...... 

Iron  ...... 

Steel  

Wine  ...... 

Wax  

The  average  value  of  the  whole  ex- > 
portalion  .  .  .3 

Ditto,  importation         .... 


£3,570,000 

504,000 

273,000 

63,000 

43,680 

20,000 

16,800 

18,900 

12,600 

12,600 

10,500 

8,400 

6,900 


£2,310,000 

210,000 
210,000 
210,000 
136,500 
126,000 

42,000 
147,000 

63,000 

4,620,000 
3,150,000 


Commercial  circulation  .  £7,770,000 

The  commerce  of  the  western  coast  is  confined  to 
the  Manilla  galleon;  the  coasting  trade  with  Guatimala 
and  San  Bias;  and  a  few  vessels  annually  dispatched 
to  Guyaquil  and  Lima.  The  oldest  and  most  import- 
ant branch  of  the  trade  of  Acapulco,  is  the  exchange 
of  the  precious  metals  of  Mexico  for  the  merchandize 
of  China  and  the  East  Indies.  A  single  galleon,  from 
twelve  to  fifteen  hundred  tons,  sails  from  Manilla 
about  the  end  of  July  with  the  south-west  monsoon, 
bringing  a  cargo  of  muslins,  printed  calicoes,  coarse 
cotton  shirts,  raw  silks,  and  China  silk  stockings, 
jewelleries  from  Canton  or  Manilla,  spices,  and  aro- 
matics ;  and  generally  accomplishing  the  voyage  in 
three  or  four  months.  The  value  of  the  cargo  is  li- 
mitled  by  law  to  half  a  million  of  piastres,  (105.000/. 
sterling)  but  generally  amounts  to  three  or  four  times 
that  Slim.  Of  this  lucrative  merchandize  the  merchants 
of  I.,ima  have  the  greatest,  and  the  ecclesiastical  corpo- 
rations the  next  highest  share  ;  and  it  is  generally  pur- 
chased with  so  much  avidity,  chiefly  by  a  few  great 
houses  in  the  capital,  that  sometimes  the  whole  sales 
are  completed  before  the  arrival  of  the  galleon  has 
been  known  at  Vera  Cruz.  The  return  cargo  consists 
of  bars  of  iron,  a  little  cochineal,  cocoa,  wine,  oil,  Spanish 
wool,  and  principally  of  the  precious  metals,  to  the  value 
of  a  million  of  piastres.  A  number  of  passengers, 
particularly  monks  sent  from  Spain  and  Mexico  to  the 
Philippines,  generally  go  with  the  galleon  to  Manilla, 
which  sails  in  February  or  March,  and  by  means  of  the 


trade  winds  accomplishes  its  long  voyage  in  50  or  60 
days.  A  vessel  is  also  dispatched  annually  from  Manilla 
to  Lima,  one  of  the  longest  and  most  difficult  of  all  voy- 
ages, as  the  ship  must  first  discover  the  Mexican  coast, 
and  then  steer  southwards.  The  trade  of  Acapulco  with 
the  ports  of  Guayaquil  and  Lima  is  far  from  being  active; 
and  consists  chiefly  in  the  importation  of  copper,  oil, 
Chili  wine,  a  small  quantity  of  sugar  and  quinquina 
(bark)  from  Peru,  and  cocoa  from  Guayaquil,  sending 
thither  in  return  a  few  woollens,  a  little  cochineal,  and 
contraband  goods  from  the  East  Indies.  The  length  and 
difficulty  of  the  navigation  from  Acapulco  to  Lima,  are 
the  great  obstacles  to  this  trade  between  Mexico  and 
Peru.  The  passage  is  peculiarly  difficult  from  north  to 
south;  and  often  more  time  is  required  to  sail  the  210 
marine  leagues  from  Guayaquil  to  Callao,  than  to  pass 
from  Acapulco  to  Manilla  through  a  course  of  2,800 
leagues.  The  chief  hazards  and  delays  arise  from  dead 
calms,  violent  liurricanes,  and  strong  currents  among 
the  Gallipago  islands.  Notwithstanding  the  excellence 
of  the  ports  on  the  west  coast  of  Mexico,  the  coasting- 
trade  is  extremely  languid  ;  and  neither  the  sperma- 
ceti whale  fishery,  nor  the  beaver  fur-trade  from  Noot- 
ka,  has  been  able  to  arouse  the  Spanish  energies.  The 
customs  are  not  uniform  in  the  different  ports  of  the 
Spanish  colonics,  and  are  distinguished  into  royal  and 
municipal  duties.  Free  effects,  i.  e.  the  produce  of 
Spanish  agriculture  and  manufactures,  pay,  on  landing, 
9|  per  cent.  ;  tontributable  eff'ecis,  i.  e.  the  foreign  pro- 
duce manufactured  in  Spain,  pay  121  per  cent.  ;  foreign 
effects  pay  7  per  cent,  having  previously  paid  15  per 
cent,  upon  entering,  and  7  upon  leaving  the  ports  of  the 
mother-country. 

The  contraband  trade  of  New  Spain  is  very  exten- 
sive, and  is  carried  on  principally  by  the  ports  of  Cam- 
peachy  and  Vera  Cruz.  In  time  of  war,  wlien  the  com- 
munication with  Spain  is  interrupted,  and  the  govern- 
ment obliged  to  admit  occasional  commerce  with  neu- 
trals, this  trade  is  pursued  with  great  facility,  and  often 
amounts  to  one-third  of  the  whole  regular  commerce  in 
time  of  peace. 

Previous  to  the  year  1778,  the  whole  commerce  of 
Spanish  America  was  monopolized  by  the  cities  of  Ca- 
diz and  Seville  ;  but,  at  this  period,  fourteen  other  ports 
were  opened  to  the  productions  of  the  colonies  ;  and 
this  arrangement  has  been  attended  by  a  regular  in- 
crease of  the  public  revenue.  The  state  of  commerce 
in  New  Spain  has  again  been  greatly  changed  since  the 
year  1794;  and  the  foreign  goods  required  in  that 
country  are  those  of  the  greatest  value,  tlie  finest  cloths, 
muslins,  silks,  wines,  and  other  liquors.  The  produce 
of  its  own  mines  has  also  considerably  increased  dur- 
ing the  same  period  ;  and  more  specie  is  ready  to  pay 
for  these  higher  priced  commodities.  About  the  com- 
mencement of  the  nineteenth  century,  the  importation 
into  Mexico,  including  the  contraband  trade  of  both 
coasts,  amounted  to  20  millions  of  piastres  ;  aiKl  the 
exportations  of  its  agriculture  and  manufacturing  pro- 
duce to  6  millions;  but  the  mines  produce  annually 
23  millions,  of  which  8  or  9  millions  are  exported  on 
account  of  the  king,  leaving  15  millions  to  liquidate  the 
excess  of  the  import  over  tiie  export  trade  ;  from  which 
will  remain  about  one  million  for  the  increase  of  specie 
in  the  country.  "  But,  by  allowing  a  free  course  to  the 
national  industry,"  says  M.  Humboldt,  "  by  encouraging 
agriculture  and  manufactures,  the  importation  will 
diminish  of  itself,   and    it    will    then    be    easy    for  the 


MEXICO. 


20: 


Mexicans  to  pay  the  value  of  foreign  commodities  witli 
the  productions  of  their  own  soil.  The  free  cultivation 
of  the  vine  and  the  olive  on  the  tabic  land  of  New- 
Spain  ;  the  free-distillation  of  spirits  from  sugar,  rice, 
and  the  grape  ;  the  exportation  of  flour,  favoured  by 
liie  making  of  new  roads  ;  the  increase  of  plantations 
of  sugar-cane,  cotton,  and  tobacco;  the  working  of  the 
iron  and  mercury  mines;  and  the  manufacture  of  steel, 
■will  perhaps  one  day  become  more  inexhaustible  sources 
of  wealth,  than  all  the  veins  of  gold  and  silver  united. 
Under  more  favourable  exiernal  circumstances,  the  ba- 
lance of  trade  may  be  favourable  to  New  Spain,  with- 
out paying  the  account  which  has  been  opened  for  cen- 
turies between  the  two  continents  entirely  with  Mexi- 
can piastres." 

The  revenue  of  New  Spain,  which  has  increased  in 
an  extraordinary  degree  in  the  course  of  the  18th  cen- 
tury, was  estimated,  about  the  beginning  of  the  19th 
century,  at  twenty  millions  of  piastres,  or  4,200,000/. 
sterling.  Of  this  sum,  five  millions  and  a  half  arise 
from  the  produce  of  the  gold  and  silver  mines  ;  four 
millions  Irom  the  government  monopoly  of  tobacco  ; 
three  millions  froi'.i  the  alcaoalas  or  customs;  one  mil- 
lion and  a  half  from  the  Indian  capitation  tax  ;  and  the 
remainder,  from  the  duty  on  the  fermented  liquor 
pulque,  from  the  duty  on  imports  and  exports,  from 
the  sale  of  Papal  indulgences,  from  the  post-ofFice  pro- 
fits, from  the  sale  of  gunpowder,  from  clerical  bene- 
fices, from  the  sale  of  cards,  from  stamp  duties,  from 
the  farming  of  cock-fighting,  from  duly  on  the  sale  of 
snow,  Sec.  About  one  half  of  the  whole  revenue  is 
consumed  by  the  expenses  of  the  administration  ;  and 
of  the  other  half,  about  one-third  is  remitted  to  other 
Spanish  colonies  ;  and  two  thirds  to  the  mother  country. 

Nearly  one-fourth  of  the  whole  revenue  is  expended 
on  the  military  defence  of  the  country,  in  which  about 
.30,000  troops  are  employed.  Of  these,  only  10,000 
are  regulars:  of  which,  about  4,000  cavalry,  stationed 
in  the  presidios,  or  military  posts,  to  check  the  incur- 
sions of  the  Indians,  are  remarkably  active  and  hardy 
soldiers,  and  incessantly  exposed  to  severe  service.  The 
greater  part  of  the  military  establishment  is  composed 
of  provincial  militia,  raised  more  for  shew  than  use  ; 
and  chiefly  oiiginating  in  the  love  of  military  titles 
and  rank,  among  a  few  Spanish  families  and  Wealthy 
Creoles.  The  situation  and  physical  aspect  of  the  coun- 
try, render  it  easily  defensible  against  the  attack  of  an 
external  enemy. 

The  accounts  of  the  population  of  Mexico,  al  the 
period  of  its  subjugation  to  the  Spaniards,  are  founded 
on  very  vague  conjectures,  and  have  been,  in  some 
cases,  obviously  exaggerated.  Around  the  cajiital  of 
Mexico,  and  probably  in  the  whole  kingdom  of  Mon- 
tezuma, (which,  however,  did  not  equal  in  surface  the 
eighth  part  of  the  present  kingdom  of  New  Spain,) 
there  is  good  reason  to  conclude,  from  the  extensive 
ruins  of  towns  and  villages,  that  the  population  was 
formerly  much  greater  than  at  present  ;  but  this  great 
body  of  people  were  concentrated  within  a  very  small 
space  ;  and  it  is  now  well  ascertained,  that  the  whole 
of  the  vast  region,  denominated  New  Spain,  is  much 
better  inhabited  than  it  was  before  the  arrival  of 
the  Euiopeans.  The  augmentation  of  tithes,  of  the 
Indian  capitation  tax,  and  of  all  the  duties  on  con- 
sumption ;  the  progress  of  agriculture  and  civilization, 
and  the  appearance  of  the  country  covered  with  newly 
constructed  houses,  all  give  evidence  of  a  rapid  increase 


in  every  part  of  the  kingdom.  In  those  districts  where 
the  climate  is  hot  and  humid,  there  is  so  great  morta- 
lity, chiefly  among  tlie  children  and  young  people,  by 
tertian  fevers,  (which  is  greatly  aggravated  by  the 
practice  among  the  native  tribes  of  abandoning  the  in- 
fected,) that  the  population  makes  no  sensible  pro- 
gress; but,  in  the  colder  regions,  which  compose  the 
greatest  part  of  the  kingdom,  the  propoition  of  births 
to  deaths  is  as  190,  or  even  as  200,  to  100;  and  the 
average  over  the  whole  country  as  170  to  100.  From 
a  variety  of  data,  Humboldt  estimates  the  whole  popu- 
lation in  Mexico,  in  1808,  at  more  than  6,.50O,O0O. 
The  most  destructive  checks  to  the  population  are  the 
small-fiox,  which  used  to  produce  dreadful  ravages 
among  the  Indians,  whose  constitution  seems  to  be  ill 
adapted  for  cutaneous  diseases  ;  a  kind  of  plague  called 
marlazahuatt,  which  appears  at  intervals  of  100  years, 
and  spreads  its  ravages  over  the  coldestand  driest  regions, 
but  never  aflects  the  white  inhabitants  or  their  descen- 
dants ;  scarcity  of  jiroviaions,  sometimes  approaching 
to  famine,  when  any  great  drought  or  local  cause  has 
damaged  the  crop  of  maize  or  potatoes,  and  which  is 
always  attended  by  epidemical  diseases  ;  and  formerly 
the  comfiulsoTij  labours  in  the  mines.  But  by  the  in- 
troduction of  the  cow-pox,  the  progress  of  agriculture, 
and  the  abolition  of  the  mita^  or  compulsion  of  miners, 
these  checks  are  greatly  abated,  and  the  general  i)opula- 
tion  greatly  on  the  increase.  The  addition  made  to  the 
number  of  inhabitants  in  New  Spain,  by  the  arrival  of 
new  colonists  fiom  Europe,  does  not  exceed,  says  M- 
Humboldt,  800  individuals  annually. 

The  Mexican  population,  like  that  of  the  other  Spa- 
nish colonies,  consists  of  four  great  casts,  viz.  the  Whites, 
the  Indians,  the  Negroes,  and  the  people  of  mixed  ex- 
traction. But  the  first  class  is  subdivided  into  two  races, 
viz.  the  individuals  born  in  Europe  ;  and  the  Spanish 
Creoles,  or  whiles  of  European  extraction,  born  in  Ame- 
rica. The  last  is  subdivided  into  three  races,  viz.  the 
Mestizos,  or  descendants  of  whites  and  Indians  ;  the  Mu- 
lattoes,  or  descendants  of  whites  and  negroes  ;  and  the 
Zembos,  or  descendants  of  negroes  and  Indians.  The 
Indians,  or  indigenous  Americans,  excluding  those  who 
have  any  mixture  of  European  or  African  blood,  have 
considerably  increased  during  the  last  fifty  years;  and 
constitute,  in  general,  about  two-fifths  of  the  whole  po- 
pulation in  New  Spain.  In  some  districts,  as  in  the  four 
intendancies  of  Guanaxuato,  Valladolid,  Oaxaca,  and  La 
Puebla,  they  amount  even  to  three-fifths.  This  race  are 
rarely  to  be  found  in  the  north  of  Mexico,  and  hardly 
ever  met  with  in  the  provincias  internas.  Among  these 
there  must  originally  have  been  many  difTerent  tribes  ;  as, 
besides  an  immense  number  of  dialects,  there  are  twenty 
distinct  languages  still  spoken  among  them;  fourteen  of 
which  have  been  reduced  to  grammars  and  dictionaries, 
viz.  the  Mexican,  or  Aztec,  the  Olomile,  the  Tarasc,  the 
Z.ipotec,  the  IMistec,  the  Maye  or  Yucatan,  the  Totonac, 
the  Popolouc,  the  Matlazing,  the  lluaslcc,  the  Mixed, 
the  Caquiquel,  the  Taraumar,  the  Tepehuan,  and  the 
Cora.  Of  these,  the  first  is  most  widely  difTuscd,  ex- 
tending through  a  line  of  400  leagues,  from  the  37°  of 
north  latitude  to  the  Lake  of  Nicaragua  ;  and  the  second 
is  next  in  point  of  extent.  These  Indians  in  general 
hear  a  resemblance  to  those  who  inhabit  Canada,  I'lorida, 
Peru,  and  Brazil,  in  their  swarthy  copper  colour,  flat 
smooth  glossy  hair,  small  beard,  long  eye,  with  the 
corner  directed  upwards  towards  the  temples;  prominent 
cheek-bones,  thick  lips,  a  squat  body,  an  expression  of 
C  c  2 
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gentleness  in  Uic  nioutli,  coimaslcd  with  a  tjloomy  and 
severe  look.     The  Indians  of   New  Spain  have  even  u 
more  swarthy  complexion  than   tlic  inhabitants   of  ihc 
warmest  climates  of  Soulli  America,  even  though  the 
former  are    clothed,   vdiilc   the   latter  arc  quite  naked. 
The  INIexicans,  particularly  those  ot  the  Aztec  and  Oto- 
mite  races,  have  also  more    beard   than   the  Indians   of 
South  America  ;    and   this   would   seem  to  be  i;;enerally 
the  case  in   proportion  as  they  are   removed   from   the 
equator.     They  are  remarkably  free  from  every  kind  of 
deformity,  (which  some  writers  ascribe  to  the  great  sim- 
plicity in  which  their  ancestors  had  lived   for  so  long  a 
period;)  and  in  those  districts  where  the  goitre   or  tu- 
mour in  the  thyroid  gland   prevails,  the  Indians,  and  ge- 
nerally their  descendants  the  Mestizoes,  are  free    from 
that  affection.     This  freedom  from  natural  deformities 
is  more  extraordinary  among  an  agricultural   race,  than 
among  the  hunting  and  warlike  tribes,  in  whose  situation 
the  feeble  and  deformed  are  more  likely  to  perish,  or  to 
be  exposed  in  their  infancy,  and  may  therefore  be  con- 
sidered as   more  closely  connected   with  their  peculiar 
constitution  and  mode  of  life.     They  are  likewise  a  long 
lived  race,  particularly  those  who  are  under  European 
dominion  ;   and  would  attain  a  still  more  advanced  age, 
if  they  did  not  weaken  their  constitutions  by  intoxicating 
litiiiors.     This  is  particularly  the  case  with  those    who 
inliabit  the  valley  of  Mexico,  and  the  environs  of  Puebla 
and  Tlascala,  where  the  agavie  (of  whicli   the  pulque  or 
native  wine  is  made,)  is  cultivated  on  a  great  scale;  and 
likewise  in  the  warm  countries  on  the  coast,  where  the 
sugarcane  is  grown.     The  marks  of  old  age,  however, 
are  rarely  observed  among  them;   as  their  heads  never 
become  grey,  and  their  skin  is  little  subject  to  wrinkles. 
It  is  not  uncommon  in  Mexico,  in  the  temperate  zone 
of   the   Cordillera,  to    meet    with    natives,   particularly 
women,  who  have  reached    100  years  of  age,  and  who 
still  retain  their  muscular  strength  entire.     In  the  pre- 
sent degraded  state  of  these  native  tribes,  it  is  not  pos- 
sible   to   ascertain   the  genuine  character  of  the   race, 
which  must  unquestionably  have  lufl'ered  no  small  dete- 
rioration by  the  exiifiction  of  the  higher  ranks,  the  de- 
struction of  the  ancient  sources  of  knowledge,  and  the 
insulated   and   oppressed   condition   in    which   they    are 
held.     The   Mexican  Indian  in  his  present   state   disco- 
vers no  vivacity  of  manner  or  activity  of  mind,  but   is 
grave,  melancholic,  and  silent,  unless  when  he  is   under 
the  iiiHuence  of  intoxicating   liquors.     Concealment  of 
his  motives  and  feelings,  even  in  matters  of  indifference, 
is  one  of  his  leading  characteristics  ;  and  as  the  progress 
of  the  passions  is  never  discerned  in  his  features,  he  ap- 
peals (when  he  is  excited)  to  pass  from  the  utmost  still- 
ness of  mind  to  the  most  violent  commotion  of  spiiil. 
The  descendants  of  the  ancient  repviblicans  of  TIascala 
still  discover  a  considerable  degree  of  energy  and  even 
of  haughtiness  in  their  character,  and  particularly  among 
the  pastoral  tribes  or  Indios  Bravos,  (as  the  Spaniards 
call  those  who  are  not  properly  reduced  under  their  do- 
minion,) much  more  nobleness  of  mind  and  force  of  cha- 
racter are  observable  ;  but  the  agricultural    Indian,  or 
Mexican  peasant,  is  patiently  submissive  under  the  vex- 
ations of  the  whites  ;   and  opposes  them  only  by  the  re- 
sources of  cunning,  under  the  appearance  of  the  most 
stupid  apathy.     In  their  intellectual  character  they  ap- 
pear as  if  altogether  destitute  of  imagination  ;  but  after  a 
filtle  cultivation,  discover  great  facility  of  apprehension, 
a  talent  for  seizing  the  minutest  distinctions,  and  a  power 
of  reasoning  with  remarkable  coolness  and  method.     In 


the  imitative  arts,  and  purely  mechanical  operations, 
they  display  a  high  degree  of  aptitude  and  acuteness  ; 
but  have  in  general  appeared  to  succeed  in  any  of  tlie 
fine  arts,  particularly  in  painting,  more  from  application 
than  from  genius.  Their  amusements  even  partake  of 
the  same  sedate  and  sombre  character.  Their  music 
and  dancing  are  terrific  and  melancholy;  and,  though 
the  females  would  probably  introduce  a  little  more  vi- 
vacity, yet,  in  the  usual  depressed  state  of  savage  and 
half  civilized  lite,  they  are  not  pirinitted  to  join  in  these 
exhibitions,  and  are  merely  admitted  to  supply  tlie  male 
performers  with  lic|uor.  In  one  particular,  however, 
these  Indians  evince  a  refined  and  elegant  taste,  which 
would  seem  to  betoken  the  remains  of  higher  attain- 
ments, viz.  in  their  universal  love  of  flowers,  and  skilful 
arrangement  of  nosegays,  herbs,  and  fruits.  With  re- 
gard to  their  political  condition,  they  have  derived  few 
means  of  improvement  from  their  European  rulers.  The 
great  body  of  the  people  were  indeed  found  by  the  Spa- 
niards in  a  state  of  the  utmost  poverty,  and  subjection 
to  their  despotic  princes  and  feudal  chiefs;  but  their 
new  masters,  instead  of  alleviating,  made  haste  to  ag- 
gravate their  oppressions  ;  dragging  them  from  their 
homes  to  work  in  the  mines,  or  to  carry  the  luggage  of 
the  armies,  and  appropriating  to  themselves,  as  a  right 
of  conquest,  all  that  they  possessed  in  lands  or  goods. 
Since  the  commencement,  however,  of  the  18th  century, 
their  situation  has  become  progressively  better,  and 
their  interests  have  been  taken  under  the  protection  of 
the  intendants.  A  few  of  the  great  Indian  families,  or 
Caciques,  who  still  remain,  are  entitled  by  the  Spanish 
laws  to  share  the  privileges  of  the  Castilian  nobility  ; 
and  they  receive  all  the  former  homage  which  used 
to  be  paid  to  them  by  the  inferior  ranks.  But 
their  own  privileges  are  more  illusory  than  real ;  and, 
even  where  they  have  some  authority  as  magistrates  of 
the  native  villages,  they  are  more  oppressive  tluin  even 
the  whites  towards  the  tributary  casts,  and  not  at  all  supe- 
rior to  the  lowest  peasantry  in  point  of  knowledge  or 
civilization.  The  Mexican  Indians,  when  considered  in 
a  mass,  present  a  picture  of  extreme  misery  ;  and  scarce- 
ly any  individuals  are  to  be  found  among  them  who  en- 
joy mediocrity  of  fortune.  The  greater  part,  banished 
into  the  more  barren  districts,  and  inlolent  from  natural 
disposition,  as  well  as  discouraged  by  their  political 
bondage,  live  in  daily  poverty  ;  and  even  the  few  noble 
families  who  possess  great  plantations  and  vineyards, 
(to  the  value  sometimes  of  30,000/.  or  40,000/ ,)  carefully 
conceal  their  wealth,  generally  going  barefooted,  and 
clothed  in  the  same  coarse  garment  with  the  lowest  of 
tiieir  countrymen.  The  Indians  are  exempted  from  all 
direct  imposts,  but  are  subjected  to  a  tribute  or  capita- 
tion tax,  which  has  varied  at  difTerent  periods,  and  in 
different  districts,  but  at  present  is  usually  eleven  francs 
per  annum.  They  pay  also  to  the  clergy  ten  francs  for 
baptism,  twenty  for  a  certificate  of  marriage,  twenty  for 
interments,  and  from  twenty-five  to  thirty  in  the  form 
of  voluntary  offerings  for  masses.  Sec.  They  are  de- 
prived of  the  most  important  rights  of  citizens,  by  being 
counted  as  minors,  under  the  tutory  of  tlie  whites  ;  so 
that  every  act  v/hich  they  sign,  and  every  oblig.dion 
which  they  incur  beyond  the  value  of  fifteen  francs,  arc 
declared  null.  They  are  kept  in  a  state  of  complete  in- 
sulation ;  prohibited  IVoni  intermarriage  with  the  whites  ; 
shut  up  in  villages  of  their  own;  subjected  to  subaltern 
magistrates  among  themselves,  who  find  their  interest 
in  perpetuating  the  ignorance  and  barbarism  of  the  peo- 
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pie  ;  rendered  incapable  of  commercial  transactions  ;  con- 
fined to  the  situation  ol  common  labourers  or  artisans; 
and  tlius  completely  excluded  Irom  all  chance  of  advan- 
cint<  in  civilization  of  manners,  or  acquisition  of  pro- 
peity.  "  Let  the  odious  personal  impost  of  the  tnbuco 
be  al)olishcd,"  (says  the  enli'^hlcned  Bishop  of  Mechoa- 
can,  in  a  mi-moir  presented  in  1799  to  the  Spanish  mo- 
iiar';h)  'let  the  infamy  which  unjust  laws  have  attempt- 
ed lo  stamp  on  the  people  of  colour  be  at  an  end  ; — let 
them  be  declared  capable  of  filling  every  civil  empio>- 
ni'-iit  which  does  not  require  a  special  title  of  nobility; 
— let  a  portion  of  the  demesnes  of  the  crown,  which  are 
generally  uncultivated,  be  granted  to  the  Indians  and  the 
casts; — let  an  At^'rarian  law  be  passed  for  Mexico,  simi- 
lar to  that  of  tlie  Asturias  and  G  dlicia,  by  which  the 
poor  cultivator  is  permitted  to  bring  in,  under  certain 
conditions,  the  land  which  the  great  proprietors  have  left 
so  many  ages  uncultivated,  to  the  detriment  of  the  na- 
tional industry ; — let  full  liberty  be  granted  to  the  In- 
dians, the  casts,  and  the  whites,  to  settle  in  villages, 
which  at  present  belong  only  to  one  of  these  classes; — 
let  salaries  be  appointed  for  all  judges  and  all  magis- 
trates of  districts; — these  are  the  six  principal  points  on 
which  the  felicity  of  the  Mexican  people  depends." 

The  white  inhabitants  consist  of  whites  born  in  Eu- 
rope, called  chapetones  or  gachupines,  and  those  de- 
scended of  Europeans  in  the  Spanish  colonies  of  Ame- 
rica, or  in  the  Asiatic  islands,  called  Creoles.  The  laws 
allow  the  same  rights  to  all  whites  ;  but  the  government, 
suspicious  of  the  Creoles,  has  granted  (or  rather  sold) 
public  offices  chiefly  to  the  natives  of  Old  Spain.  Hence 
a  perpetual  hatred  and  jealousy  exists  between  the  Cha- 
petoiiEs  and  Creoles  ;  the  meanest  of  the  former  count- 
ing themselves  superior  in  blood,  and  having  the  chance 
of  becoming  superior  in  rank,  to  the  most  distinguished 
natives  of  the  New  Continent ;  and  the  latter,  in  contempt 
of  this  assumed  pre-eminence,  as  well  as  in  a  spirit  of 
alienation  from  a  country  which  subjects  them  to  such 
unworthy  treatment,  preferring  the  name  of  Americans 
to  that  of  Spaniards.  There  are  about  1,200,000  whites 
in  New  Spain,  or  a  proportion  of  15  to  every  100  of  the 
other  casts  ;  of  whom  not  above  70,000  or  80,000  (a  70th 
part  of  the  whole  population,  and  only  one  to  fourteen  of  the 
Creoles,)  are  natives  of  Europe.  In  all  Spanish  Ame- 
rica, the  word  European  is  synonimous  with  Spaniard  ; 
and  no  Europeans,  except  such  as  are  born  in  Old  Spain, 
are  admitted  into  the  American  colonies.  The  inhabi- 
tants of  the  more  remote  provinces,  still  conceiving  the 
ancient  power  of  Old  Spain  as  predominant  in  Europe, 
regard  the  peninsula  as  the  centre  of  civilization,  and 
consider  it  as  a  mark  of  low  extraction  to  be  ignorant  of 
the  Spanish  language.  But  in  the  capital  of  Mexico, 
the  Creoles,  being  better  acquainted  with  the  present 
state  of  Europe,  and  instructed  in  French  or  English 
literature,  fall  into  the  contrary  extreme  ;  consider  their 
own  intellectual  progress  as  superior  to  that  of  the  pe- 
ninsula; and  prefer  strangers  from  other  countries  before 
the  Spaniards  themselves.  There  is  indeed  considera- 
ble intellectual  activity  among  the  young  Creoles,  who 
apprehend  the  principles  of  science  with  great  facility. 
Ai  Mexico  and  Santa  Te.  the  study  of  mathematics,  che- 
mistry, mineralogy,  and  botany,  is  very  gcner.\l,  and  the 
former  city  surpasses  every  other  in  the  New  Continent, 
■not  excepting  those  of  the  United  States,  in  solid  scien- 
tific establishments.  The  whites  are  also  the  exclusive 
possessors  of  great  wealth,  and  nothing  is  more  striking 
than  the  inequality  of  its  distribution.     There  are  many 


individuals,  whose  annual  income,  without  any  profit 
drawn  from  the  mines,  amounts  to  a  million  of  francs, 
(41,670/.  sterling;)  and  some  of  the  great  miners  draw 
Irom  that  source  alone  an  annual  revenue  of  a  million 
and  a  half  of  livres,  (or  62,505/.  sterling.)  But  the  ca- 
pitals of  these  monopolizers  of  money  are  by  no  means 
great  in  proportion,  partly  in  consequence  of  the  expen- 
sive mining  operations  in  which  they  often  engage,  and 
the  extravagant  style  in  which  they  live. 

There  are  fewer  negroes  in  New  Spain  than  in  any 
of  the  European  colonies  under  the  torrid  zone  ;  and 
the  whole  kingdom  is  not  supposed  to  contain  above 
6000  of  that  race,  nor  to  receive  above  100  annually  of 
the  74,000  Africans  who  are  exported  every  year  to 
America  and  Asia.  By  the  laws,  there  cannot  properly 
be  any  Indian  slaves  in  the  Spanish  colonies;  but  in 
Mexico,  or  in  Peru,  the  Indios  liravos  taken  in  the  petty 
warfare,  which  is  continually  carried  on  along  the  fron- 
tiers of  the  provincias  internas,  are  kept  in  dungeons, 
and  treated  as  the  most  degraded  bondmen.  But  all 
kinds  ol  slaves  are  more  under  the  protection  of  t'le  law, 
and  those  laws  are  interpreted  more  in  favour  of  liberty, 
in  Mexico,  than  in  any  other  European  colony.  A  slave 
may  compel  his  master  to  grant  him  liberty  upon  paying 
1500  or  2001)  livres.  (62/.  or  82/.  sterling,)  whatever 
may  have  been  the  amount  of  his  original  purchase  mo- 
ney ;  or,  if  he  can  prove  that  he  has  been  cruelly  treat- 
ed, he  actjuires  his  freedom  by  law,  without  any  com- 
pensation to  his  proprietor. 

The  casis  which  spring  from  the  mixture  of  these 
three  races,  amount  nearly  to  2. 400.000.  About  seven- 
eighths  of  these  arc  INIestizos,  the  dcscetidanls  of  a 
white  and  an  Indian,  and  are  distingnislicd  by  a  pure 
white  colour,  a  peculiar  tiansparency  of  skin,  small 
hands  and  feet,  thin  beard,  and  a  certain  obliquity  of  the 
eyes.  They  are  of  a  milder  character  than  the  Mulat- 
toes  descended  from  whites  and  negresses,  who  are  usu- 
ally distinguished  by  the  violence  of  their  passions,  and 
volubility  of  their  speech.  A  Mestizo  marrying  a  white 
man  produces  an  olTspring  differing  very  little  from  the 
European  race;  hut  the  children  of  a  Mulatto  and  a 
white  man  are  called  quarterons,  and  the  children  of  a 
quarteron  female  and  Creole  or  European  father,  bear 
the  name  of  quinterons.  But  a  new  alliance  of  this  last 
mentioned  cast  with  a  white  banishes  all  r^-mains  of  co- 
lour. The  descendants  of  negroes  and  In  iian  women 
are  called  Chinos  or  Zambos,  thougli  the  latter  denomi- 
nation is  usually  confined  to  the  children  of  a  negro  and 
mulatto,  or  a  Chino  female.  All  the  casts  of  Indian  or 
African  blood  preserve  the  odour  peculiar  to  the  perspi- 
rable matter  of  these  races.  The  degree  of  whiteness 
of  skin  decides  the  rank  which  every  one  occupies  in 
America;  and  a  white  who  rides  on  horseback,  though 
barefooted,  accounts  himself  one  of  the  nobility  of  the 
country.  It  thus  becomes  a  very  interesting  point  among 
them  to  estimate  exactly  the  fractions  of  European  blood 
which  belongs  to  the  different  casts;  and  lamilies,  sus- 
pected of  a  mixed  taint,  frequently  ilemand  from  the 
high  court  of  justice  a  declaration  of  their  whiteness. 
These  declarations  arc  said  to  be  sometimes  procured  in 
cases  not  very  obvious  to  the  senses  ;  but,  when  the  co- 
lour of  the  skin  is  very  repugnant  to  the  judgment  de. 
inanded,  the  sentence  simply  bears,  "  that  such  or  such 
individuals  may  consider  themselves  as  whites." 

The  inhabitants  of  New  Sp.iin  have  more  science  than 
literature.  ^Mathematics  are  carefully  taught  in  the 
university  of  Mexico,  but  still  more  so  in  the  school  of 
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mines  in  Ihat  cily  ;  and  New  Spain  can  boa&l  of  having 
tjivcn  birth  lo  a  cclcbraled  self-taught  geometrician, 
Don  Joacquin  Velasquez,  who  was  born  in  1732,  and 
who  rendered  the  most  essential  services  to  his  country. 
Astroromy  has  long  been  a  favourite  subject  of  study 
in  this  country,  and  was  successfully  cultivated  about 
the  end  of  the  eighteenth  century  by  Velasquez  above- 
mentioned,  and  by  Gama  and  Alzatc.  The  last  of  these, 
a  man  of  ardent  genius,  had  great  merit  in  exciting  his 
countrymen  to  the  study  of  the  jihysical  sciences;  and, 
for  a  long  lime,  encouraged  a  studious  spirit  among  the 
Mexican  youth,  by  the  publication  of  his  Gazetta  de  lAt- 
icratura.  Gama,  tlie  friend  and  fellow-labourer  of  Ve- 
lasquez, became,  under  great  disadvantages,  a  well-in- 
formed abtronomcr,  and  published  several  excellent  me- 
moirs on  eclipses,  on  Mexican  chronology,  and  on  the 
climate  of  New  Spain.  The  principles  of  chemistry, 
which  is  l^nown  in  the  colonies  by  the  name  of  new 
i)hilosophy,  are  very  generally  understood  among  the 
iMcxicans.  In  the  botanical  garden  of  Mexico,  annual 
courses  of  lectures  are  delivered  on  botany  ;  and  several 
natives  of  New  Spain,  particularly  M.  Sesse  and  M. 
]ilclieveria,  have  distinguished  themselves  by  their  ac- 
quirements in  this  science.  In  the  academy  of  the  fine 
arts  at  Mexico,  there  is  a  more  complete  collection  of 
casts  than  is  to  be  found  in  any  part  of  Germany  ;  and, 
in  this  institution,  instruction  is  communicated  gratis  to 
the  youth  of  all  descriptions,  of  whom  several  hun- 
dreds are  assembled  every  evening,  in  large  r.nd  well- 
lighted  apartments,  busily  employed  in  drawing  from 
the  most  elegant  models.  The  good  effects  of  this 
establishment  are  very  visible  in  the  architecture  of  the 
country,  particularly  in  the  symmetry  of  the  buildings, 
the  hewing  of  tlie  stone,  and  the  ornaments  of  the  capi- 
tals and  stucco  relievos.  There  are  edifices,  not  only  in 
the  capital,  but  also  in  the  provincial  towns,  whicl'.  would 
appear  to  advantage  in  the  finest  streets  of  Europe,  and 
which  are  constructed  at  an  expense  often  of  a  million 
or  a  million  and  a  half  of  francs,  or  41,670/.  and  62,505/. 
sterling.  An  equestrian  statue  of  King  Charles  IV. 
cast  by  M.  Tolsa,  professor  of  sculpture  at  Mexico,  is 
considered  as  next  in  merit,  of  any  similar  work  extant, 
to  that  of  M.  Aurelius  at  Rome. 

The  clergy  in  Mexico  amount  to  the  number  of 
10,000  individuals,  of  whom  one-half  are  regulars,  who 
wear  the  cowl  ;  and,  including  lay-brothers  and  sisters, 
or  servants,  may  be  rated  at  13,000  or  14,000.  This 
number  is  much  inferior  to  what  has  been  generally  sup- 
posed, and,  in  proportion  to  the  population,  is  not  the 
tcnih-parl  of  those  in  Old  Spain,  or  in  France  before  the 
Revolution.  The  ecclesiastical  establishment  in  Mexi- 
co resembles  that  of  Spain,  with  its  full  train  of  digni- 
taries. The  inferior  clergy  are  divided  into  three 
classes:  namely,  curas,  who  are  parish-priests  in  those 
parts  of  the  country  where  the  Spaniards  have  settled  ; 
doctrineros,  who  have  the  charge  of  districts  inhabitated 
by  the  Indians  subject  to  the  Spanish  government ;  and 
missioncros,  who  arc  employed  in  teaching  and  convert- 
ing the  fiercer  tribes,  who  resist  the  Spanish  yoke,  and 
live  in  the  more  remote  regions.  A  great  many  of  them 
suffer  extreme  poverty,  while  the  revenues  of  some  sur- 


pass those  of  many  sovereign  princes  in  Germany.  The 

archbishop  of  Mexico  possesses  an  income  of  650,000 
francs,  or  2  7,085/.  sterling,  and  several  of  the  bishops 
nut  much  less;  while  there  are  clergymen  of  Indian 
villages  whose  yearly  income  does  not  exceed  500  or 
600  francs,  from  20/.  to  25/.  sterling.  Cortez  complained, 
even  in  his  time,  of  the  extravagant  luxury  and  scan- 
dalous lives  of  the  canons;  and  requested  that  religeux, 
or  regular  monks,  might  be  sent  out  in  preference ;  but 
the  advice  was  not  followed. 

Their  labours  among  the  natives  have  tended  rather 
to  change  their  ceremonies  than  their  sentiments;  and 
it  has  been  the  policy  of  the  teachers,  from  the  begin- 
ning, to  tolerate,  and  even  to  reconcile  with  Cnristianily, 
as  much  as  possible  of  the  ancient  system.  The  san- 
guinary spirit  of  the  old  rites  is,  indeed,  abolished  :  but, 
otherwise,  the  Indians  know  little  more  of  religion  than 
the  exterior  forms  of  worship,  in  which,  according  to 
the  Catholic  ritual,  they  find  one  of  their  principal  sour- 
ces of  amusement.  The  festivals  of  that  church,  tlie 
fireworks  with  which  they  are  accompanied,  the  proces- 
sions, dances,  and  fantastical  dresses  which  are  exhi- 
bited, interest  the  lower  Indians  in  the  highest  degree 
and  affoid  an  opportunity  for  displaying  all  the  pecu- 
liarities of  the  national  character. 

New  Spain  was  formerly  distributed  into  the  follow- 
ing ten  districts: — kingdom  of  Mexico,  kingdom  of 
New  Gallicia,  new  kingdom  of  Leon,  colony  of  New 
Santander,  province  of  Texas,  province  of  Col.ahuila, 
province  of  New  Biscay,  province  of  Sonora,  province 
of  New  Mexico,  and  the  two  Californias  ;  and  these 
divisions  are  still  frequently  used  in  the  country.  It  is 
now  divided  into  twelve  intendancies,  and  three  pro- 
vinces, namely, 
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Province  of  New  Mexico. 
Intendancy  of  New  Biscay, 

or  Durango. 
Province  of  New  California. 
Province  of  Old  California. 
Intendancy  of  Sonora. 
Intendancy  of  San  Louis  Po- 

tosi. 
Intendancy  of  Zacatecas. 
Intendancy  of  Guadalaxara. 
Intendancy  of  Guanaxuato. 
Intendancy  of  Valladolid. 
Intendancy  of  Mexico. 
Intendancy  of  Puebla. 
Intendancy  of  Vera  Cruz. 
Intendancy  of  Oaxaca. 
Intendancy  of  Merida,  or 
Yucatan. 


North  region. 

North-west 
region. 

North-east 
reeion. 


Central 
gion. 


South-west 
region. 


Some  of  these  intendancies  are  ten,  twenty,  and  even 
thirty  limes  larger  than  others;  while  several  of  the 
least  extensive  contain  above  100  times  more  inhabitants 
than  the  larger  divisions.  The  following  Table  may  be 
tiseful,  as  presenting  iii  one  view  these  striking  inequa- 
lities of  the  distribution  of  Mexican  population,  even  in 
the  most  civilized  part  of  the  kingdom. 
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Extent  in 

Number 

Inhabitants  tc 

Intendancies. 

square 

of 

the  square 

Leagues. 

Inhabitants. 

League. 

San  Luis  Potosi 

27,821 

331.900 

12 

Soiiora 

19,143 

121,400 

6 

Durangoor  Biscay 

16,873 

159,700 

10 

Guadalaxara 

9,612 

630,500 

66 

Merida 

5.977 

465,700 

81 

Mexico 

5.927 

1,511,800 

255 

Oaxaca 

4,447 

534  800 

120 

Vera  Ctuz 

4,141 

156.700 

38 

Valladolid 

3,447 

476,400 

273 

Puebla 

2.696 

8  I  3,300 

310 

Zacatecas 

2,355 

153,000 

65 

Gil  inaxuato 

911 

517.300 

568 

The  fundamental  maxim  of  Spanish  jurisprudence  in 
Mexico  and  the  other  colonies  is,  to  consider  all  these 
acquired  dominions  as  vested  solely  in  the  crown,  and 
as  in  a  manner  the  personal  property  of  the  sovereign. 
This  right  is  rested  upon  the  bull  of  Alexander  VI. 
which  bestowed,  as  a  free  gift,  upon  Ferdinand  and 
Isabella,  all  the  regions  that  had  been  or  should  be  dis- 
covered in  America.  From  the  Spanish  monarchs  all 
grants  of  land  in  that  continent  proceed,  and  to  them 
they  finally  return.  The  leaders  of  the  various  expe- 
ditions, the  governors  of  the  different  colonies,  the  offi- 
cers of  justice,  the  ministers  of  religion,  are  all  appoint- 
ed by  their  authority,  and  removable  at  their  pleasure. 
The  colonists  are  entitled  to  no  privileges  independent 
of  the  sovereign  ;  and  even  in  the  largest  cities  the 
rights  of  the  citizens  are  merely  municipal,  and  limited 
to  the  regulation  of  their  own  internal  commerce  and 
police.  All  political  power,  every  thing  relating  to  pub- 
lic government,  centres  in  the  crown,  and  in  the  officers 
whom  it  has  nominated.  The  viceroy  of  Xew  Spain 
not  only  represents  the  person  of  the  sovereign,  but  pos- 
sesses all  his  regal  prerogatives  in  their  utmost  extent, 
and  exercises  supreme  authority  in  every  department  of 
government,  civil,  military,  and  criminal.  He  has  the 
sole  right  of  nominating  to  the  principal  offices,  and  of 
supplying  those  which  are  in  the  king's  gift  till  the  per- 
son whom  he  appoints  shall  arrive.  His  court  is  form- 
ed upon  the  model  of  that  of  Madrid,  and  displays  an 
equal  or  even  a  superior  degree  of  magnificence  and 
state.  He  is  aided  in  his  extensive  government  by  offi- 
cers and  tribunals  resembling  those  of  Spain  ;  and 
though  some  of  these  are  appointed  by  the  sovereign, 
they  are  all  subject  to  the  viceroy's  command,  and  amen- 
able to  his  jurisdiction. 

The  administration  of  justice  is  vested  in  tribunals 
called  audiencias,  formed  upon  the  model  of  the  Spanish 
court  of  chancery.  One  ol  those,  consisting  of  a  num- 
bev  of  judges,  proportioned  to  the  extent  of  the  district, 
is  established  in  every  province,  and  takes  cognizance 
both  of  civil  and  criminal  causes.  The  viceroys  are 
expressly  prohibited  from  interfering  in  the  decisions 
of  these  courts  ;  and  in  some  cases  the  audiencias  may 
bring  his  political  regulations  under  their  review,  and 
present  remonstrances  on  the  subject;  or,  finallv,  l.iy 
the  matter  before  the  king  and  the  council  of  the  In- 
dies. Upon  the  death  of  a  viceroy,  the  supreme  power 
is  vested  in  the  audiencia  of  the  capital  till  a  successor 
be  appointed,  and  the  senior  judge,  assisted  by  his 
brethren,  exercises  all  the  functions  of  the  vacant  office. 


The  sentences  of  these  couits  are  fioal  in  every  litiga- 
tion concerning  property  of  less  value  than  6000  pesos; 
but  when  the  subject  in  dispute  exceeds  that  sum,  their 
decisions  may  be  carried  by  appeal  to  the  council  of  ihc 
Indies — a  court  which  was  instituted  by  Ferdinand  in 
1511,  and  brought  into  a  better  form  by  Charles  V.  in 
1524.  Its  jurisdiction  extends  to  every  department  of 
government  in  .Spanish  America,  and  all  laws  and  regu- 
lations respecting  the  colonies  must  be  approved  by 
two-thirds  of  the  members.  All  the  officers  nominated 
by  the  king  are  conferred  in  this  council ;  and  to  its  in- 
spection every  person  employed  in  America,  from  the 
highest  to  the  lowest,  is  held  accountable.  In  this  coun- 
cil the  king  is  always  supposed  lo  be  present,  and  its 
meetings  are  always  held  where  he  resides. 

The  leading  object  of  the  Spanish  government  has 
always  been,  to  secure  the  productions  of  the  colonies  to 
the  parent  state,  by  an  absolute  prohibition  of  all  inter- 
course with  foreign  nations.  All  that  the  colonies  yield 
must  be  conveyed  to  Spanish  ports,  and  all  that  they 
consume  must  flow  from  the  mother  country.  Xo  fo- 
reigner can  enter  the  colonies  without  express  permis- 
sion ;  no  vessel  of  a  foreign  nation  is  admitted  into  their 
harbours;  and  no  inhabitant  is  permitted  to  trade  with 
them  upon  the  pain  of  death.  More  liberal  measures 
have  been  gradually  adopted  ;  but  much  still  remains  to 
be  done,  which  will  probably  be  delayed  till  the  colo- 
nies declare  themselves  independent,  and  consult  for 
their  own  prosperity. 

The  ancient  history  and  early  institutions  of  Mexico 
are  involved  in  almost  impenetrable  obscurity,  and  all 
that  has  yet  been  advanced  on  the  subject,  rests  on  no 
surer  foundation  than  certain  hieroglyphical  paintings, 
which  admit  of  the  most  various  interpretations.  The 
authenticity  of  these  documents  themselves  is  suffi- 
ciently questionable;  and  it  is  impossible  to  ascertain 
that  they  are  either  original,  or  faithful  copies  of  origi- 
nals, and  not  the  fabrications  of  the  Spanish  monks, 
who  are  known  (upon  the  usual  principle  of  Roman 
Catholic  missionaries)  to  have  commended  the  truths 
of  Christianity  to  their  Indian  subjects,  by  tracing  a 
resemblance  between  the  new  doctrines  and  the  old 
superstitions  of  the  natives.  The  knowledge  of  events 
among  the  ancient  Mexicans,  was  preserved  by  means 
of  those  knots  and  threads  of  various  colours,  called  by 
the  Peruvians  guijijius,  and  said  to  have  been  found 
also  among  the  Canadiais  and  Chinese.  These  very 
imperfect  and  unintelligible  records  were  superseded 
by  the  use  of  writing  and  hieroglyphics  only  about 
A.  D.  648,  from  which  period  alone,  therefore,  any 
tangible  documents  can  be  dated.  These  symbolical 
figures,  however,  though  of  a  more  permanent  charac- 
ter than  the  knotted  threads,  are  still  of  little  service 
without  tlie  principles  of  their  inierpretation,  wliich 
are  very  doubtfully  preserved.  But  supposing  both  the 
record  and  the  exposition  to  be  undoubtedly  established, 
there  are  only  a  few  fragments  in  existence  upoi 
which  the  ingenuity  of  the  antiquary  can  be  exercised. 
These  paintings  being  considered  as  monuments  of 
idolatry  deserving  to  be  destroyed,  were  ordered  by 
Zummaraga,  the  first  bishop  of  NIexico,  lo  be  carefully 
collected,  and  committed  to  the  flames.  Whatever 
knowledge  of  remote  events  these  rude  monuments 
contained  has  thus  been  almost  entirely  lost;  and  the 
whole  of  our  information  must  be  derived  from  tradi- 
tions, and  the  few  remnants  of  those  historical  symbols 
which  have  escaped  destruction.     Collections  of  these 
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fragmcuU  have  been  deposited  in  the  libraries  of  tlic 
Vuiicai),  Veleui,  Vienna,  Dresden,  Berlin,  Fans,  and 
(as  somi;  have  conjecluied)  of  Oxford;  but  the  most 
aulhcnliv  and  valuable  arc  said  lo  be  thnse  which  are 
pniitecl  in  Purchas's  pilgrims  These  paindnj^s  are 
done  on  skins,  coUon  cloth,  a  kind  of  pasicboard,  or  on 
the  baik  of  trees.  These  manuscripts  were  neither 
conposed  of  separate  leaves  nor  rolls,  but  t;cnerally 
fuldcd  in  a  zigzaj^  manner  like  fans,  with  two  tablets 
ol  li^;ht  wcjod  pasted  at  the  ends.  The  manuscripts 
brought  .0  Europe  btar  a  t,'reat  resemblance  to  each 
other,  and  arc  cliitfly  remarkable  for  great  strength  ol 
colouring.  The  figures  arc  mostly  dwarfish  in  respect 
of  the  l)ody,  and  lemarkably  incorrect  in  point  oi  draw- 
ing. The  heads  arc  of  an  enormous  size,  the  bodies 
exiremely  short,  and  the  feet  so  long  in  the  toes  as  to 
rtstmblc  the  claws  of  a  bird.  The  heads  are  always 
diawn  in  profile,  while  the  eye  is  placed  as  if  the  figure 
presented  a  full  view  ;  and  the  noses  are  of  a  most  dis- 
pioponionate  size.  "Every  figure,"  in  short,  (in  the 
words  ol  Di.  Robertson,)  "of  men,  of  qiadrupeds,  of 
birds,  as  well  as  every  representation  of  unanimated 
nature,  is  extremely  rude  and  awkward.  The  hardest 
Egyptian  siyle.  stiff  and  imperfect  as  it  was,  is  more 
elegant.  The  scrawls  of  children  delineate  objects  al- 
most as  accurately."  Their  uncouth  forms  may  be 
considered,  indeed,  with  M.  Humboldt,  as  equivalent 
to  the  bad  hand-writing  ot  our  literati ;  or  as  necessarily 
retained,  as  established  symbols,  in  more  civilized 
periods.  But  the  confusion  and  obscurity  of  the  whole 
system  defy  all  explication;  and  leave  no  other  source 
of  information  than  those  originally  uncertain  traditions 
in  regard  to  the  history  of  the  nation. 

According  to  these  traditions,  the  Mexican  empire 
liad  not  been  of  long  duration  previous  to  the  Spanish 
invasion.  Their  country,  as  they  relate,  was  originally 
possessed  by  small  independent  tribes,  whose  manners 
and  mode  of  life  resembled  those  of  the  rudest  savages. 
But,  at  a  period  nearly  corresponding  with  the  begin- 
ning of  the  10th  century  of  the  Christian  era,  several 
tribes  arrived  by  successive  migrations  from  unknown 
regions  towards  the  north  and  north-west,  and  being 
more  civilized  than  the  original  inhabitants  of  Anahu- 
ac  (the  ancient  name  of  New  Spain)  began  to  introduce 
the  arts  of  social  life.  The  Toultecs  appeared  first  in 
the  year  648  ;  the  Chichimecks  in  1170;  the  Nahual- 
tvcsinll78;  the  Acolhuccs  and  Aztecs  in  1 196.  These 
nations,  speaking  the  same  language,  and  apparently 
proceeding  from  the  same  quarter,  described  them- 
selves as  expelled  from  a  country  lying  to  the  north- 
west of  the  river  Gila,  brought  with  them  paintings, 
which  indicated  the  events  of  their  migration;  and 
gave  the  names  of  the  cities  which  they  had  left  lo 
those  which  they  first  huill  after  their  arrival,  namely, 
Hu'-huetlapallan,  Aztlan,  Tcocolhuacan,  Ainaquemacan, 
Teliuajo,  and  Copalla.  But  their  real  origin  still  re- 
mains an  inxplicable  enigma  in  histoiy.  They  are 
tOiijecuircd  by  M.  Humboldt  to  have  proceded  from 
T.rtary  or  Cliiini,  and  to  have  been  a  portion  of  those 
Hiongnoux,  who,  according  to  the  Chinese  historians, 
CMiigrated  into  the  northern  parts  of  Siberia,  and  part  of 
whom  pushed  tlirough  Asia  into  Europe  under  ihe  name 
of  Huns.  The  era  of  the  Toltec  migration  544,  about 
100  years  before  their  arrival  in  .\naluiac,  corresponds 
with  the  p;  riod  when  the  ruin  of  the  dynasty  of  Tsin 
occasioned  great  commotions  among  the  nations  in  the 
east  of  Asia.     But  for  all  this,  there  is,  in  fact,  no  other 


ground  than  mere  conjecture;  and  out  of  83  American 
languages,  carefully  examined  by  conipeicnt  judges, 
only  170  words  have  been  found  which  could  be  traced 
lo  (he  languages  of  the  old  continent,  namely,  lo  lliose 
of  the  Muntchou  Tartars,  the  Monguls,  the  Celts,  the 
Biscayans,  the  Copts,  and  the  natives  of  Congo.  Erom 
wiiaiever  quarter  they  proceeded,  they  are  said  to  have 
brought  with  them  the  arts  of  hieroglyphic  painting, 
of  casting  metals,  and  cutting  the  hardest  siuics.  They 
introduced  the  cultivation  of  maize  and  cotton,  built 
cities,  made  roads,  and  conslrucied  pyramids.  They 
had  a  solar  year  more  perfect  than  that  of  the  Greeks 
and  Romans ;  and  had  a  form  of  government,  which 
shewed  that  their  progenitors  had  experienced  great  vi- 
cissitudes in  their  social  stale.  The  last  mentioned 
tribe,  aboul  the  beginning  of  the  tStli  century,  advan- 
ced from  the  cily  of  Aztlan  to  the  plains  around  the 
great  lake  of  Mexico,  where,  after  several  yeais  occu- 
pation of  the  spot,  they  founded  the  city  of  Mexico  ; 
but  were  siiil  unacquainted  with  regal  government,  and 
were  ruled  in  peace,  or  commanded  in  war,  by  such  as 
were  most  entitled  to  pre-eminence  by  their  wisdom  or 
valoui'.  But  at  length  the  supreme  authority  centered 
in  one  person;  and,  at  the  time  of  the  conquest,  Mon- 
tezuma was  the  ninth  monarch  who  had  swayed  the 
Mexican  sceptre,  not  by  hereditary  right,  bul  by  popu- 
lar election.  This  recent  origin  of  the  Mexican  nation 
(which  is  indeed  confirmed  by  their  own  want  of  his- 
torical traditions)  is  not  easily  reconciled  with  the  high 
degree  of  civilization,  which  the  Spanish  accounts  re- 
present them  to  have  attained  at  the  time  of  the  con- 
quest; and  it  is  highly  probable  that  the  splendid  de- 
scriptions of  their  government  and  manners  are  consi- 
derably exaggerated.  These  accounts  also  are  obvi- 
ously so  contradictory,  and  apparently  so  inaccurate, 
that  no  correct  estimate  can  be  formed  of  the  slate  of 
society  and  progress  of  the  arts  in  the  Mexican  empire, 
when  it  fell  under  the  power  of  Spain.  The  extent 
even  of  the  empire  was  represented  by  the  conquerors 
in  a  very  delusive  light;  and  the  dominions  of  Monte- 
zuma were  spoken  of  as  stretching  over  all  the  pro- 
vinces of  New  Spain,  from  the  Northern  to  the  Southern 
Ocean.  But  a  great  part  of  the  mountainous  country 
north  of  the  river  Santiaga,  was  possessed  by  the  Oto- 
mites  and  Chichemecs,  a  race  of  ferocious  and  uncivili- 
zed hunters,  none  of  whom  recognized  the  supremacy 
of  the  Mexican  monarch.  These  tribes  occupied  the 
plains  of  Zelaya  and  Salamanca,  now  admired  lor  their 
fine  cultivation  ;  and  frequently  extended  their  ravages 
as  far  as  Tula,  on  the  northern  bank  of  the  valley  of 
Tenochtitlan.  Even  in  the  interior  and  level  country 
there  were  several  cities  and  provinces  which  had  never 
submitted  to  the  Mexican  yoke;  and  the  territory  de- 
nominated Anahuac,  between  the  14th  and  21st  degrees 
of  latitude,  contained,  besides  the  Aztec  empire  of  Mon- 
tezuma, the  small  republic  of  Cholollan,  (Cholula,) 
within  less  than  20  leagues  of  the  capital,  and  subjected 
to  the  Mexican  crown  only  a  short  time  before  the  ar- 
rival of  the  Spaniards  ;  Tlaxcallan  (Tlascala,)  another 
independent  and  hostile  state  ;  Tezcuco  (Tepeaca)  and 
Mechoacan,  two  considerable  kingdoms,  wh(jse  fron- 
tiers reached  within  30  or  20  leagues  of  Mexico,  and 
the  latter  of  which  was  remarkable  for  its  implacable 
enmity  to  the  Mexican  name.  The  empire  of  Monte- 
zuma was  thus  bounded  towards  the  east  by  the  rivers 
of  Guasacualco  and  Tuspan  ;  and  towards  the  west  by 
the  plains  of  Soconusco  and  the  port  of  Zacatula  ;  com- 
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prising  only  the  modern  intendancics  of  Vera  Cruz, 
Oaxaca,  Piiebia,  Mexico,  and  Valladolid,  an  area  of 
about  15,000  sfiuare  leagues. 

The  progress  of  civilization  and   state  of  society  in 
this   empire    may  be    estimated    by  the    fuUowing  facts. 

1.  The  rig/tt  of  private  /irojierty  ivas  fully  understood  ; 
and  both  property  in  land  and  properly  in  goods  might 
be  transferred  by  barter,  or  descend  by  inheritance. 
Land  was  held  by  various  tenures;  by  some  it  was 
possessed  by  lull  right,  and  it  descended  lo  their  heirs  ; 
but  by  others  it  was  enjoyed  along  with  some  oHice 
or  dignity  with  which  it  was  acquired  or  lost.  These 
two  modes  of  occupation  were  deemed  noble,  and  were 
peculiar  to  the  highest  class.  The  great  body  ol  the 
people  liad  only  a  share  in  the  produce  of  a  common 
tract  of  land,  wliich  was  measured  out  in  every  district, 
according  to  the  number  of  families,  and  was  cultivated 
by  the  joint  labour  of  the  whole  comnuitiity  ;  its  pro- 
duce deposited  in  a  common  storehouse,  and  divided 
among  them   according  to  their   respective  exigencies. 

2.  The  cities  were  numerous,  well  inhabited,  and,  though 
doubtless  greatly   overrated  in    point  of  population   and 
splendour,   in    the  accounts  of  the   conquerors,   yet  ap- 
pear to  have  been  of  such  importance  as  to  indicate  a 
considerable  degree  of  progress  in  the  arts  of  social  life. 
The  capital  seems  at  least  to  have  contained   60,000  in- 
habi'anls.      3.    lyie    se/iaration    of  the  firofessions    had 
taken  place  to  a   considerable  extent.     The  function  of 
the  mason,  the  weaver,   the  goldsmith,  the  painter,  and 
several  other  trades,  were  carried  on    by  diflVrent  per- 
sons, who  were  regularly  instructed  in  their  respeclive 
crafts  ;  and,  by  means  of  assiduous   application   to  one 
object,  they  attained  a   degree   of  neatness   and   perfec- 
tion beyond  what   could  have   been  expected  from  tlie 
rudeness  of  their  tools.     Their  various  productions  were 
brought  to  markets  regularly  held  in  the  cities,  and  ex- 
changed in  the  orderly  intercourse  of  commerce.  4.  The 
distinction  of  ranks  was  established  by  very  wide  inter- 
vals.    The  great  body   of  the  people  was  placed  in  a 
very  humiliating  state.     A   considerable   number,  nam- 
ed IVIaycques,  were   attached    to   the  soil,    which  they 
were    bound    to  cultivate,    and  with    which  they  were 
conveyed  from  one  proprietor  to  another.     Others  were 
held   in  the  most  rigorous  condition  of  domestic  servi- 
tude, and  their  lives    were  deemed  of   so  little  value, 
that  the  murderer  of  any  of  them  was   not   subjected  to 
any  punishment.     Even  those    who  were   considered  as 
freemen,  and  had  their  share  of  a  common  tract  of  land 
as  above  mentioned,  were  treated  by  the  haughty  nol)les 
as  beings  of  an  inferior  species.     The  nobles  themselves 
■were  divided   into   various  classes,  with   their   peculiar 
titles,  some  of   which   descended    with    their    lands    to 
their  families,  and    others   were   annexed  to  particular 
offices,  and  conferred  for  life,  as  marks  of  personal  dis- 
lii.ction.     The    respect   due  from   one  rank  lo   another 
was   prescribed   with   the   most  ceremonious    accuracy, 
and  incorporated  itself  with  the  expressions  and  idioms 
of  the  language,  which   is  said   lo   abound  in  terms   of 
courtesy.     The   people   were  not   allowed   to  wear  the 
same  dress,  or  to  dwell  in  houses  of  the  same  form  with 
those  of  I  he  nobles,  or  to  accost  them  without  the  most 
submissive    reverence,  while,  in   the   presence  of  their 
sovereign,  they  durst  not  lift  their  eyes  from  the  ground 
or  look  him  in  the  face.     The  r.obles  themselves,  when 
admitted  lo  an  audience  with  the  monarch,   were  oblig- 
e<l  'o  enter  bare  footed,  in  mean  garments,    and    with 
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forms  of  homage  approaching  to  adoration.     5.  There 
appear  to  have  been  many  established  laws  and  customs 
circumscrit)ing  the  power  of  the  crown,  previous  to  the 
election  of   Montezuma,   who  subverted    the   original 
system  of  government,  and  introduced   a  pure   despo- 
tism.    There   were   tliirly  nobles  of  the  highest  order, 
each  of   whom   had  about    100,000  people  in    his   terri- 
tories ;  and  subordinate  to  these  there  were  about  3000 
nobles  of  a  lower  class.     The  jurisdiction  of  the  crown 
Was  extremely  limited,  as  in  the  times  of  feudal  policy 
in  Euioj)e;  and  the  nobles  guarded  their  extensive  pri- 
vileges with  the  utmost  jealousy,  against  the   encroacii- 
ments  of  the   crown.     Tlie   king   could   not   determine 
concerning  any    point   of  general    impoitance,   such  as 
making  war  and  disposing  of  the   revenue,  without  the 
approbation  of  a  council  composed  of  the  principal  no- 
bility.    The  tighl  of  electing  the  sovereign  seems  to 
have   been  originally  vested   in   the  whole  body  of  the 
nobles ;  but   was  afterwards  committed  lo  six  electors. 
Generally,  the  choice  fell    upon  some  individual    who 
was  sprung  from  the  royal  family  ;  and  to  the  successive 
choice  of  able  and  warlike  princes  may  be  ascribed  the 
extraordinary    power   which   the   empire   attained  in  so 
short  a  period  of  time.     Under  Montezuma,  the  splen- 
dour of  the  Mexican  court  resembled  the  magnificence 
displayed  in  the  ancient  monarchies  of  Asia.     6.  Con- 
siderable order  and  regularity  were  manifest  in  the  in- 
ternal administration    and  fiolice  of  the  empire.       The 
crown  exercised  complete  jurisdiction  over  its  imme- 
diate vassals;  and  judges   were  appointed  for  each  de- 
partment, whose  decisions  are  said  to  have  been  formed 
with  a  degree  of  order  and  equity  resembling  the  prac- 
tice of  highly  civilized   societies.     7.  For  the  support 
of  government,  tax-es  were  laid  upon  land,  upon  the  ac- 
quisitions of  industry,  and  upon   commodities  of  every 
kind ;    and   were   levied   according  to   equal  and  esta- 
blished rules  ;  but,  as   the  use  of  money  was  unknown, 
these  taxes   were  all  paid  in  kind,  and  the  public  store- 
houses  were  filled   with  every  kind  of  natural   produc- 
tion, manufactured  articles  or  woiks  ol  art,  from  which 
the  en)peror  supplied    his  attendants  in  peace,  and  his 
armies  during  war,   with  food,  clothing,  and  ornaments. 
People  of  inferior  rank,   neither  possessed  of  land,  nor 
engaged  in  commerce,  instead  of  taxes,  were   bound  to 
render  personal  service,   in  cuhivatir.g  the  crown  lands 
and  carrying  on  public  works.     8.  Several  jvg-u/aiio/is  q/" 
police   among   them    indicate   a  considerably   improved 
state  of  government.     The  relays  of  couriers  stationed 
at  proper  intervals,  to  convey  intelligence  from  one  part 
of  the  empire  to  the  othei  ;   the   structure  of  the  capi- 
tal   in   a  lake  with  artificial  dykes  and  long   causeways 
erected  in  the  water  ;  the  plan  of  their  aqueducts,  or 
conduits  for  conveying  a  stream  of  fresh  water  into  the 
city  along  one  of  the  causeways  ;  the  appointment  of  a 
number  of  persons  to  clean  the  streets,  lo  light  them  by 
fires,  and  lo  patrole  as  w'.ttchmen  during  the  night,  are 
all  marks  of  high  refinement  and  order.     9.  Their  pro- 
gress in  vaiious  arts  evinces  most  decisively  the  civili- 
zed habits  which  ihey  had   attained.     They  represented 
men,  and  animals,  and  other  objects,   by  such  a  disposi- 
tion of  various  coloured  feathers,  as  is  said  to  have  pro- 
duced all  the  efi'ec'.s  of  light  and  shade,  and  their  orna- 
ments of  gold   and  silver   have  been   also  described  as 
equally  curious.     At  the  same  lime,   it  is  to  be  kept  in 
mind,  that  the  specimens  of  these   ornaments  and  uten- 
sils deposited  in  Ihe  cabinet  of  the   king  of  Spain,   are 
I)  d 
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jffirmed  to  be  very  coarse  and  uncouth  t-epi-esentations 
of  tlie  human  form  and  other  objects,  and  to  be  dcbii- 
tute  both  of  grace  and  propriety. 

The  earliest  and  one  of  the  most  authentic  specimens 
of  tliose  paintings,  by  means  of  which  the  Alexicans 
supplied  their  want  of  written  records,  was  published, 
as  has  been  noticed,  by  Purchas,  in  56  plates,  divided 
into  three  parts  :  the  first  of  which  (according  to  expla- 
nations obtained  from  the  natives)  contains  the  history 
of  the  Mexican  empire  under  its  ten  monarchs  ;  tlie  se- 
cond represents  the  tribute  which  each  conquered  town 
paid  into  the  royal  treasury  ;  and  the  third  is  a  code  of 
their  domestic,  political,  and  military  institutions.  But, 
if  we  may  judge  from  the  specimens  and  explanations 
given  by  M.  Humboldt  in  his  American  researches, 
nothing  can  well  l)e  conceived  more  clumsy  in  execu- 
tion, more  vague  in  the  interpretation,  or  more  uncer- 
tain as  historical  records,  than  these  boasted  devices. 
The  more  simple  of  these  hieroglyphics  represent  a 
town  by  the  rude  delineation  of  a  house  willi  certain 
emblems,  sometimes  natural  objects,  and  sometimes 
mere  artificial  figures,,  to  distinguish  one  from  another. 
Some  of  them  are  mere  fanciful  figures.  A  monarch, 
for  instance,  who  had  extended  his  empire  by  force  of 
arms,  is  represented  by  a  painted  target,  ornamented 
with  dans,  placed  between  his  figure  and  the  emblems 
of  the  towns  which  he  had  subdued.  In  designating  num- 
bers, they  had  reached  the  farther  step  of  mere  conven- 
tional signs,  expressing  a  small  number  by  so  many  cir- 
cles as  units,  but  assigning  to  large  integral  numbers 
their  peculiar  marks.  A  small  standard  or  flag,  for  in- 
stance, represented  20,  a  feather  400,  a  sack  8000  ;  and 
so  on,  says  Clavigero,  as  far  as  48,000,000.  A  flag,  di- 
vided by  two  cross  lines,  and  half  coloured,  denoted  10  ; 
and  if  three  quarters  were  coloured  it  signified  15.  A 
flag  followed  by  three  dots  or  points  expressed  23,  &c. 

Their  mode  of  computing  time  is  considered  as  a 
more  decisive  evidence  of  their  progress.  Their  civil 
vear  was  a  solar  year  of  365  days,  and  consisted  of  18 
months,  each  containing  20  days.  The  five  intercalary, 
or  rather  supernumerary  days,  were  considered  as  un- 
lucky days,  on  which  no  work  should  be  done,  or  sacred 
rite  performed,  and  were  devoted  solely  to  amusement. 
The  day  was  reckoned  to  begin  at  sun-rising,  and  was 
divided  into  four  intervals,  by  the  rising  and  setting  of 
the  sun,  and  its  two  passages  over  the  meridian.  Each 
month  of  20  days  was  divided  into  four  weeks  of  five 
days  each.  Thirteen  years  formed  a  cycle,  to  which 
they  gave  a  particular  name,  and  four  of  these  consti- 
tuted a  period  of  52  years,  which  tliey  denoted  by  ano- 
ther term.  Two  of  these  periods  of  52  years  formed 
what  they  called  an  old  age.  At  the  end  of  52  years, 
13  days  were  intercalated  to  bring  their  time  up  to  the 
seasons,  which  makes  their  year  agree  with  the  Julian 
period  of  365  days  and  6  hours,  and  discovers  a  consi- 
derable degree  of  philosophical  accuracy. 

A  variety  of  considerations  concur,  on  the  other  hand, 
in  proving  the  civiligition  of  the  Mexicans  to  have  been 
extremely  imperfect.  Their  mode  of  carrying;  on  war 
was  altogether  savage,  and  they  fought  chiefly  to  gratify 
their  vengeance,  by  shedding  the  blood  of  their  enemies. 
They  estimated  the  glory  of  a  victory  by  the  number  of 
prisoners ;  and  all  the  captives  were  invariably  butch- 
ered and  devoured  with  the  most  barbarous  excesses. 
Their  funeral  rites  were  equally  bloody  ;  and,  on  the 
death  of  any  distinguished  person,  a  certain  number  of 


his  attendants  were  put  to  death,  and  buried  in  the  same 
tomb. 

Their  agricultural  productions  were  by  no  means  so 
abundant  as  to  furnish  a  plentiful  subsistence  to  the  na- 
tion ;  and  various  precautions  were  employed  to  prevent 
a  rapid  increase  of  population.  There  was  little  inter- 
course between  the  difl'erent  provinces  of  the  empire  ; 
and  scarcely  any  roads  to  facilitate  such  communications. 
They  were  destitute  of  money,  and  of  any  universal 
standard  for  estimating  tlie  value  of  commodities.  All 
their  commerce  was  carried  on  by  barter,  except  that 
nuts  of  cocoa  (from  which  chocolate,  the  favourite 
drink  of  the  his^tier  ranks,  was  made,)  had  begun  to  be 
used  as  a  medium  of  excliange. 

Their  architecture  was  altogether  rude  and  imperfect; 
and,  even  in  their  larger  cities,  the  houses  were  mere 
huts  of  turf  and  stone,  thatched  with  reeds,  and  without 
windows.  Nor  do  the  public  buildings  and  houses  of 
the  nobility  appear  to  have  been  constructed  of  more 
durable  materials. 

The  religion  of  the  ancient  Mexicans  was  of  the  most 
gloomy  and  revolting  description.  Their  divinities  were 
represented  as  delighting  in  vengeance,  and  were  exhi- 
bited under  the  most  detestable  and  horrifying  forms. 
Their  temples  were  decorated  with  tlie  figures  of  the 
most  ferocious  and  destructive  animals  with  which  they 
were  acquainted;  and  fear  was  the  only  principle  in- 
stilled into  the  minds  of  their  votaries.  Tlie  must  rigid 
mortifications  and  excruciating  penances  were  the  means 
employed  for  appeasing  the  wrath  of  the  gods  ;  and  the 
worshippers  sprinkled  the  altars,  as  they  approached, 
with  blood,  drawn  from  their  own  bodies  Human  sacri- 
fices were  accounted  the  most  acceptable  of  all  ofl'er- 
ings,  and  every  captive  taken  in  war  was  devoted  as  a 
victim  to  the  deity.  The  head  and  heart  were  allotted 
to  the  idol,  and  tlie  body  carried  ofl"  as  a  feast  for  the 
offerer  and  his  friends.  Under  the  influence  of  such 
baroarous  superstitions  and  bloody  spectacles,  the  spirit 
ot  the  Mexicans  became  unfeeling,  and  their  man- 
ners in  many  respects  not  less  ferocious  than  those  of 
the  most  savage  tribes,  who  were  far  behind  them  in  point 
of  general  civilization.  Without  losing  the  fiercer  fea- 
tures of  the  wandering  and  independent  Indians,  they 
had  fallen  into  many  of  the  evils  which  attend  the  for- 
mation of  political  societies  and  large  communities. 
When  the  Spaniards  made  the  conquest  of  Mexico,  they 
found  the  people  in  that  state  of  abject  submission  and 
poverty  which  usually  accompany  a  despotic  government 
and  feudal  institutions.  The  hii^her  classes  alone  pos- 
sessed the  more  fertile  lands — the  governors  of  pro- 
vinces indulged  with  impunity  in  the  severest  exactions 
— and  the  cultivators  of  the  soil  were  every  where  de- 
graded. The  highways  swarmed  with  mendicants  ;  and, 
from  the  want  of  large  quadrupeds  in  the  country,  thou- 
sands of  the  lower  orders  were  employed  as  beasts  of 
burden  in  conveying  the  maize,  cotton,  hides,  and  other 
commodities  sent  from  the  more  remote  provinces  to 
the  capital,  in  the  payment  of  tribute. 

There  are  few  remains  of  Mexican  antiquities  to  be 
found  in  the  country.  Even  the  hieroglyphic  paintings 
are  now  so  scarce,  that  the  greater  part  of  the  well- 
informed  persons  who  reside  there  have  never  seen  any. 
Cortes,  at  the  contiuest,  destroyed  the  temples,  broke 
the  idols,  and  buried  three  masses  of  stone,  which  were 
too  large  to  be  destroyed,  that  every  thing  belonging  to 
the  ancient   rites  might  be  concealed  from  the  eyes  of 
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the  people.  Some  of  these  stones  have  been  recently 
discovered,  and  particularly  one  of  an  immense  size, 
covered  with  sculpture,  relative  to  the  calendar.  This 
■was  dug  up  in  1790,  in  the  great  square  of  Mexico, 
among  the  foundations  of  the  temple  of  Mexitli.  Its 
actual  weight  is  34  tons  ;  and  as  no  mountain  within 
eight  or  ten  leagues  of  the  spot  furnishes  the  same  kind 
ot  porphyry,  it  must  have  been  conveyed  with  immense 
labour  to  the  foot  of  the  sacred  edifice.  Another  of  a 
cylindrical  form,  and  covered  with  figures  in  relief,  was 
also  found  upon  levelling  the  great  square  in  Mexico, 
and  is  supposed  to  be  the  stone  of  sacrifices  usually 
placed  on  the  summit  of  the  teocallis ;  but  is  conjectured 
by  M.  Humboldt  to  correspond  rather  with  the  account 
given  of  large  stones,  upon  which  the  braver  prisoners 
were  condenmed  to  sustain  the  combat  of  gladiators  with 
a  succession  of  Mexican  warriors.  Various  other  sculp- 
tures in  relief,  colossal  statues,  small  clay  vases,  well- 
cast  brass  bells,  &c.  have  been  found  in  different  places  ; 
and  it  is  supposed,  that  upon  due  research  being  made, 
many  more  might  be  procured.  But  the  principal  and 
most  prominent  Mexican  antiquities  are  the  remains  of 
the  teocallis,  or  houses  of  the  gods.  These  edifices 
■were  generally  of  a  pyramidal  form,  rising,  not  by  steps, 
but  by  a  succession  of  four  or  five  lofty  terraces.  On 
the  summit  were  erected  the  temples,  which  served  also 
as  watch-towers,  and  in  which  were  placed  the  colossal 
idols  of  the  divinity,  to  whom  the  teocalli  was  conse- 
crated ;  and  to  this  platform  a  grand  staircase  on  the 
outside  afforded  access. 

The  burial  places  of  the  kings  and  nobles  were  con- 
stiucted  within  these  pyramids,  and  around  them  were 
the  dwelling  places  of  the  priests,  with  gardens  and 
fountains  enclosed  by  walls.  These  structures  were  fre- 
quently used  as  arsenals  and  fortifications,  and  are  con- 
sidered as  bearing  a  sinking  resemblance  to  the  Baby- 
lonian temple  of  Belus.  The  most  remai-kable  of  these 
edifii.cs  still  existing  are  those  of  Teotihuacan,  Papan- 
tla,  and  Choluld.  The  first  are  situated  in  the  valley  of 
Mexico,  about  eight  leagues  north-east  from  the  capi- 
tal, in  a  plain  called  the  fiath  of  the  dead,  where  there 
are  two  large  teocallis,  surrounded  by  several  hundreds 
of  smaller  ones,  forming  streets  in  straight  lines  from 
north  to  south,  and  from  east  to  west.  Each  side  of  the 
base  of  the  largesi  measures  682  feet,  and  the  perpen- 
dicular height  180  feet.  The  smaller  pyramids  are  not 
above  30  teet  in  perpendicular  height,  and  are  supposed 
to  be  the  tombs  of  the  chiefs.  The  pyramid  of  Pa- 
pantla,  which  was  discovered  only  about  the  year  1780, 
by  some  Spanish  hunters,  is  more  tapering  than  any  oiher 
mot:ument  of  the  kind,  being  only  about  80  feet  broad  at 
the  base,  and  about  65  in  perpendicular  height.  It  is 
built  entirely  with  hewn  stones  of  an  extraordinary  size, 
and  regular  shape  ;  and  has  three  staii  cases  leading  to 
the  top.  It  is  covered  with  hierogUphical  sculptures, 
and  small  niches  to  the  number  of  318  cut  in  its  sides, 
and  sirranged  with  great  symmetry.  But  the  greatest 
and  most  ancient  and  most  celebrated  of  ihtse  pyramidal 
structures,  is  the  teocalli  ot  Cholula,  which,  at  a  dis- 
tance, has  the  appearance  of  a  natural  hill  covired  with 
vegetation.  Its  perpendicular  height  is  164  feet,  and 
earh  side  of  its  base  1440  feet.  It  is  built  of  unbaked 
bricks,  with  alternate  layers  of  cl.iy  ;  and  on  the  plat- 
foi  m  is  now  erected  a  Catholic  chapel,  in  place  of  the 
ancient  temple  of  the  god  of  the  air.  A  few  years  ago 
a  road  from  Puebla  lo  Mexico  was  carried  through  the 
first  terrace,  which  laid  open  a  square  room  in  the  in- 


terior, built  of  bricks,  and  supported  by  cypress  beams. 
The  bricks  were  stepped  over  each  other,  the  upper 
overreaching  the  lower,  so  as  to  meet  in  a  point,  and 
form  a  kind  of  Gothic  arch,  a  mode  of  structure  not 
uncommon  in  Egypt  and  India.  This  apartment  had 
no  outlet,  but  contained  two  human  skeletons,  several 
idols  in  basalt,  and  a  number  of  curiously  varnished  and 
painted  vases. 

The  history  of  the  conquest  of  Mexico  by  the  Spa- 
niards has  been  already  brought  down,  in  the  article 
Cortes,  to  the  capture  of  Guatimozin,  after  the  fall  of 
his  capital,  in  1521.  This  memorable  siege,  which  de- 
cided the  fate  of  the  Mexican  empire,  continued  for  the 
space  of  seventy-five  days,  with  scarcely  any  interrup- 
tion to  the  exertions  of  the  assailants  and  defenders  ; 
and  without  the  aid  of  the  other  Indian  powers,  all  the 
superiority  of  the  Spanish  arms  and  discipline  would  not 
have  been  able  lo  carry  the  place  over  the  great  abilities 
of  Guatimozin,  the  number  of  his  troops,  and  the  pecu- 
liar situation  of  his  capital.  The  exultation  of  the  Spa- 
niards in  accomplishing  this  arduous  enterprise  was 
quickly  damped  by  the  inconsiderable  amount  of  the 
spoil  which  they  were  able  to  collect  amidst  the  ruins  of 
the  metropolis.  Guatimozin,  aware  of  his  approaching 
fate,  had  ordered  the  remaining  treasures  in  his  posses- 
sion to  be  thrown  into  the  lake  ;  and  the  Indian  auxilia- 
ries, while  the  Spaniards  were  engaged  with  the  enemy, 
had  carried  off  the  most  valuable  part  of  the  booty.  To 
appease  the  discontent  of  the  troops,  and  in  compliance 
with  their  suspicions,  Cortes  was  at  length  persuaded  to 
subject  the  unhappy  monarch  and  his  chief  favourite  to 
torture,  in  order  to  force  from  them  a  discovery  of  the 
royal  treasures,  which  they  were  supposed  to  have  con- 
cealed. The  prince  resisted  with  invincible  fortitude 
all  the  cruelty  of  his  tormentors,  but  his  fellow-sufferer 
expired  under  the  violence  of  the  anguish  ;  and  Cortes, 
at  length  ashamed  of  such  barbarous  proceedings,  res- 
cued the  royal  victim  from  the  hands  of  his  persecutors. 
The  provinces  of  Mexico,  after  the  fall  of  the  capital, 
submitted  to  the  conquerors  without  farther  resistance  ; 
and  small  detachments  of  Spaniards  marched  without 
interruption  in  different  directions  to  the  shores  of  the 
Great  Southern  Ocean. 

Even  before  any  legal  authority  could  be  transmitted 
from  the  Spanish  court,  Cortes  proceeded  to  exercise 
all  the  powers  of  a  viceroy  ;  and  endeavoured,  by  various 
arrangements,  to  secure  and  improve  the  conquest  which 
he  had  achieved.  Having  determined  to  establish  the 
seat  of  government  in  its  ancient  station,  he  began  to  re- 
build the  ruined  capital  on  a  more  extensive  and  mag- 
nificent plan.  He  employed  skilful  persons  to  search 
for  mines,  and  encouraged  his  principal  officers,  by  large 
grants  of  land  and  other  privileges,  lo  settle  in  the  re- 
mote provinces.  The  natives,  at  times  rendered  des- 
perate by  their  oppressions,  ran  to  arms  for  the  recovery 
of  their  liberties,  but  were  uniformly  overpowered  by 
European  discipline  and  valour.  These  efforts  to  re- 
gain their  independence  only  served  to  aggravate  their 
suffering'  ;  and  after  every  insurrection  (which  the  Spa- 
niards affected  lo  consider  as  rebellion  against  a  lawful 
sovereign.)  the  leaders  were  put  to  death  by  the  most 
excruciating  torments,  while  the  common  people  were 
reduced  to  the  state  of  personal  servitude.  In  the  coun- 
try of  Panuco,  sixty  caciques  and  400  nobles  were  buint 
at  one  time  ;  and  the  families  and  relatives  of  the  wretch- 
ed victims  were  compelled  to  be  spectators  ol  their  dying 
agonies.  The  captive  prince  Guatimozin,  upon  a  slight 
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suspicion  of  having  devised  a  plot  for  shaking  ofF  the 
yoke,  was  ordered,  xviihout  even  the  formality  of  a  trial, 
togc'tlicr  uitli  two  of  tiie  most  distinguished  ciiiefs  of  the 
empire,  to  be  publicly  hanged  ;  and  these  acts  of  bar- 
barity, coolly  committed  by  Cerles  and  Sandor^l,  were 
readily  imitated  by  persons  of  sii  )ordinate  ranks  in  t4ie 
perpetration  of  still  greater  excesses.  The  iniserable 
Indians  were  every  where  dragged  away  to  search  in 
the  rivers  and  torrents  for  tlte  precious  metals  ;  but  it 
does  not  a|>pear  that  their  avaricious  oppressors  profiled 
greatly  by  their  labours,  and  the  early  historians  of  Ame- 
rica abound  with  accounts  of  the  hardships  and  poverty 
of  its  conquerors.  It  was  not  till  thirty  years  after  the 
conquest,  that  the  richer  mines  of  New  Sjiain  were  dis- 
covered ;  and  that,  uiu'.er  a  more  orderly  government, 
more  gainful  researches  wore  prosecuted. 

Besides  being  dragged  from  their  homes  to  labour  in 
the  mines,  a  great  number  of  Indians  were  obliged  to 
follow  the  armies,  and  to  carry  burdens  above  their 
strength,  without  sufTicient  nourishment  or  repose.  In 
Mexico  particularly,  where  a  powerful  and  martial  peo- 
ple made  a  more  prolonged  resistant  e  to  the  invader, 
great  multitudes  fell  in  the  field  of  battle.  The  intro- 
duction also  of  the  small  pox,  a  disease  unknown  in  the 
country,  proved  extremely  fatal  to  the  natives.  By  all 
these  causes  combined,  the  original  inhabitants  were 
rapidly  diminishing  in  number.  Numerous  regulations 
■were  enacted  by  the  Spanish  government  to  protect  the 
native  Americaris  from  the  oppression  of  the  Euiopean 
settlers;  but  all  were  inelTcctujl  to  restrain  these  rapa- 
cious and  daring  adventurers,  when  removed  to  so  great 
a  distance  Irom  the  seat  of  authority.  The  Spanish  eccle- 
siastics and  missionaries  exerted  themselves  incessantly 
for  the  protection  of  the  natives,  and  arc  still  considered 
by  the  Indians  as  their  natural  guardians,  to  whom  they 
owe  the  various  regulations  enacted  in  their  favour,  and 
to  whom  they  have  recourse  under  every  hardship  to 
•which  they  are  subjected.  One  of  the  principal  regula- 
tions intended  for  the  protection  of  the  Indians,  but  per- 
verted to  the  very  opposite  purpose,  was  the  system  of 
enconucndas, by  which  the  remains  of  the  conquered  race, 
instead  of  being  left  to  be  seized  as  slaves  indiscrimi- 
nately, were  parcelled  out  in  tribes  of  several  hundreds 
of  families,  as  grants  to  ceitain  individuals  as  their  pro- 
tectors and  proprietois.  They  were  thus  attached  to 
the  soil,  and  their  work  became  the  property  of  their 
masters,, whose  names  they  frequently  assumed.  But 
the  evil  thus  only  becaine  worse,  and  more  systematic  ; 
and  it  was  not  till  the  18th  century  that  the  situation  of 
the  natives  began  to  be  ameliorated.  As  the  families  of 
these  original  proprietors  became  extinct,  the  encomi- 
cndas,  being  considered  as  fiefs,  were  not  renewed.  The 
viceroys,  and  particularly  the  audencias,  watched  over 
the  interests  of  the  Indians  ;  and,  in  some  provinces,  their 
liberty  and  comfort  have  been  gradually  augmenting. 
Charles  III.  particularly,  became  their  great  benefactor, 
by  annulling  the  cncomiendas,  and  prohibiting  the  prac- 
tices of  the  Corregidors,  who  were  accustomed  to  supply 
the  Indians  with  various  articles  at  extravagant  prices, 
so  as  to  make  them  little  better  than  slaves,  by  making 
them  their  debtors.  But  the  establishment  of  inten- 
dancies,  during  the  ministry  of  the  Count  de  Galvez,  in 
the  beginning  of  this  century,  was  the  most  memorable 
event  in  the  history  of  Indian  prosperity  in  New  Spain, 
and,  under  the  active  superinlendance  of  the  inlendants, 
the  native  race  have  begun  to  enjoy  advantages  and  se- 


curities, of  which  they  were  deprived  by  the  tyrannj^of 
the  subaltern  Spanish  and  Indian  magislrates. 

A\'hcn  the  Mexicans  had  been  brought  to  bear  p.i- 
(iently  the  yoke  of  ilicir  conquerors,  and  the  colonists 
had  become  tranquil  possessors  of  all  the  treasures  of 
the  country,  the  warlike  spirit  insensibly  declined,  and 
the  kingdom  of  New  Spam,  with  the  other  setiluinents, 
enjoyed  a  peace  of  tsvo  centuries  and  a  half.  The  in- 
ternal tranquillity  of  Mexico  has  been  rarely  disturbed 
since  the  year  1596,  when  the  dominion  of  the  Spaniards 
was  established  over  all  the  territories,  from  tne  penin- 
sula of  Yucatan  and  the  gulph  of  Tchuanlepvc,  to  the 
sources  of  the  Rio  del  Norte  and  the  coa^t  of  New  Cali- 
foinia.  Disturbances  among  the  Indians  took  place  in 
1601,  1609,  1624,  1692;  and,  in  the  last  of  these  com- 
motions, the  palace  of  the  viceroy,  and  some  other  pub- 
lic buildings,  were  burned  by  the  insurgents.  These 
disturbances,  however,  were  occasioned  chiefly  by  a  de- 
ficiency of  piovision  ;  and,  as  long  as  the  native  Creoles 
were  so  few  in  number  as  to  continue  united  with  the 
European  Spaniards,  no  spirit  of  independence  appeared 
in  the  country.  The  first  symptoms  of  such  a  spirit 
arose  about  the  middle  of  the  seventeenth  century,  after 
the  commotions  in  New  England  ;  and,  a  few  years  be- 
foie  the  peace  of  Versailles,  the  seriovis  insurrection  of 
Tupac  Amaru,  in  Peru,  atarnied  the  Court  of  M.-.drid 
with  the  apprehension  of  political  commotions  among 
the  colonies  ;  but  it  is  only  smee  the  last  thirty  years  that 
the  colonists,  having  been  brought,  by  gieater  fruecioni 
of  trade,  into  contact  with  the  United  Stut.^s,  the  British, 
French,  and  Danes,  the  political  events  in  Europe,  since 
1 789,  have  excited  an  interest  among  the  Spanish  Creoles, 
and  led  them  to  aspire  after  their  own  rights  ai  a  people. 
The  measures  employed  by  the  public  authorities  to 
quiet  these  agitations,  particularly  the  prohibition  of 
piinting  presses,  even  in  towns  of  40,000  or  50,000  in- 
habitants, and  the  proscribing  of  such  works  as  those  of 
Robertson,  Montesquieu,  Sec. ;  the  infliction  of  torture 
on  several  persons  in  New  Grenada,  suspected  of  revo- 
lutionary plans,  and  other  similar  instances  of  distrustful 
policy,  served  only  to  increase  the  discontents  of  the  co- 
lonists. Nothing  was  done  to  forward  their  just  demands, 
to  improve  the  obvious  defective  institutions  of  the 
country,  and  to  reform  tlie  most  glaring  evils  of  the  co- 
lonial system  ;  and  in  1795,  a  great  revolutionary  com- 
motion broke  out  in  the  province  of  Venezuela,  which 
had  nearly  annihilated,  in  that  quarter,  the  Spanish  au- 
thority. The  individual  liberty  which  the  colonists  na- 
turally enjoy,  by  their  did'usion  over  a  vast  extent  of 
country,  and  the  nmtual  hatred  of  the  different  casts, 
especially  the  dread  entertained  of  the  blacks  and  In- 
dians by  the  whole  body  of  the  whites,  have  prevented 
the  popular  discontents  from  spreading  more  generally 
in  the  other  provinces.  The  events,  particularly,  which 
took  place  in  S".  Domingo,  have  contributed  greatly  to 
preserve  tranquillity  in  the  Spanish  colonies  on  the  con- 
tinent. That  tran(|uillity,  however,  has  at  length  suffered 
an  almost  universal  interruption,  and  insurrection  has  for 
several  years,  prevailed  in  every  tiuarter  of  Spanish 
America.  The  progress  of  these  revolutionary  move- 
ments is  still  involved  in  too  much  unceitainty  to  affoid 
any  materials  fur  a  detailed  account  in  this  place,  and 
would  indeed  far  exceed  the  limits  of  the  present  article. 
Tnerc  is  less  known,  in  this  respect,  of  the  events  which, 
have  taken  place  in  Mexico,  than  of  any  other  Spanish 
settlement.     Its  secluded  situation,  the  nature  of  its 
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coasts,  and  its  want  of  sea-ports,  prevent  any  inTormalion 
from  being  received  from  the  interior,  except  what  the 
Spanish  authorities  may  communicate.  Accorcling  to 
Iheir  accounts,  all  disturbances  ceased  in  1807  ;  but  va- 
rious circiimstancKS,  particularly  an  intercepted  letter 
from  the  Bishop  of  Valladolid,  alTord  reason  to  believe 
that  the  country  is  full  of  )nsur;i;ents,  and  that  tlicy  are 
daily  beconiinR  better  provided  with  the  means  of  re- 
sistance. See  Robertson's  i//s«or!/ o/'./^/Kfr/fa,  and  Hum- 
boldt's Political  Essay  on  J^tiv  S/iain.     [g.) 

MEZZOTINTO,  is  a  kind  oi  engraving  which  re- 
sembles drawing  in  China  ink.  Instead  of  the  tedious 
and  laborious  operations  of  the  graver,  in  hii^hly  finished 
plates,  it  is  executed  by  a  more  simple  and  expeditious 
process  in  the  following  manner:  The  plate,  with  a  piece 
of  flannel  under  it,  is  to  be  laid  on  the  table,  and  the 
grounding  tool  held  perpendicularly  in  the  hand.*  While 
leaning  moderately  on  it,  the  hand  must  be  kept  rocking 
in  a  right  line  from  end  to  end,  until  the  plate  be  wliolly 
covered  in  one  direction.  Next  let  the  strokes  be  cros- 
sed from  bide  to  side,  and  afterwards  from  corner  to 
corner,  working  the  tool  each  time  over  the  whole  plate 
in  every  directio:),  somewhat  like  the  points  of  a  com- 
pass ;  at  the  same  time  taking  all  possible  care  not  to 
cut  in  one  direction  twice  in  a  place.  Thus  the  surface 
is  covered  completely  with  lines,  and  would  produce  a 
black  impression  if  printed.  Next,  the  designed  eflect 
is  to  be  given  by  removing  such  parts  of  the  surface  as 
are  necessary  for  light  or  sunshine.  After  the  ground 
has  been  laid,  the  scrapings  of  black  chalk  are  to  be  rub- 
bed over  t!ie  plate  with  a  rag,  or  it  maybe  smoked  with 
candles.  The  drawing  to  be  engraved  is  now  to  be 
traced  on  the  plate,  after  having  rubbed  the  black  with 
red  chalk  dust.  The  lights  and  shades  are  to  be  pro- 
duced by  maiking  the  outlines  with  a  blunt  needle,  and 
scraping  ofi"  the  lights  in  every  part  of  the  plate  as  clean 
and  smooth  as  possible,  in  proportion  to  the  strength  of 
the  lights  in  the  drawing,  observing  to  preserve  the  out- 
lines. Then  the  extreme  light  parts,  such  as  the  tip  of 
the  nose,  the  forehead,  or  lines,  are  to  be  sufiencd  or 
rubbed  down  with  the  burnisher.  When  an  impression 
from  the  plate  is  dry,  it  should  be  touched  with  white 
chalk,  where  it  ought  to  be  light,  and  with  black  where 
darker  ;  and  the  plate  being  retouched,  the  same  course 
must  be  followed  for  the  lights  ;  and  employing  a  small 
grounding  tool  for  bringing  the  shades  to  a  proper  con- 
sistence. It  is  necessary  to  take  successive  proofs  until 
the  requisite  quality  be  obtained. 

By  another  method,  the  outlines  of  the  object  to  be  re- 
presented are  etched,  as  also  the  folds  in  drapery,  mak- 
ing the  breadth  of  the  shadows  by  dots,  which  must  be 
bit  to  a  proper  depth  by  aquafortis.  The  ground  used 
in  etching  is  taken  off,  and  the  mezzotinlo  ground  being 
laid,  the  scraping  proceeds  as  before.  Imison,  Elements 
of  Science  and  Arc,  \o\.  ii.  p.  360. 

Instead  of  following  the  manual  operations  of  laying 
the  ground  of  a  mezzotinto  engraving,  Mr.  Dossie  has 
suggested  that  it  may  be  attained  with  greater  ease  and 
accuracy  by  some  mechanical  means,  and  recommends 
the  invention  of  a  machine  for  that  purpose.  Vol.  ii.  p. 
\7i.  In  his  work  are  copiously  detailed  the  wliole  pro- 
cess of  engraving  in  mezzotinlo,  its  uses  and  effects-  It 
is  there  remarked,  that  "  the  principles  on  which  the  fit- 


ness or  unfitness  of  subjects  of  this  kind  of  engraving 
are  founded,  are  of  two  kinds;  the  one  respecting  light 
and  shade,  the  other  the  nature  of  the  design  with  re- 
gard to  the  outline.  Such  pieces  as  contain  large  and 
clear  masses  of  light  do  not  succeed  at  all  ;  but  where, 
on  the  contrary,  there  is  a  large  proportion  of  very 
dark  parts,  as  in  the  representation  of  night  scenes,  or  a 
large  proportion  of  brown  shades,  as  in  the  pictures  of 
Rembrandt,  Bcnedette,  and  Teniers,  in  some  instances 
the  best  effect  is  produced,  and  with  the  least  labour. 
Such  pieces  likewise  as  are  of  a  simple  composition,  and 
do  not  require  great  force  and  variety  of  expression  in 
passion  and  character,  are  suitable.  But  where  great 
spirit  is  required  to  give  merit,  this  maimer  of  engrav- 
ing fails,  as  it  does  not  admit  of  those  sharp  and  delicate 
strokes  and  touches  which  are  the  means  of  that  expres- 
sion." It  thence  appears,  that  mczzoiinto  engraving  is 
best  adapted  to  objects  of  considerable  size.  Nevertheless, 
some  persons,  such  as  Mr.  Gil  pin,  incline  to  bestow  greater 
quaiiiics  on  it  than  it  seems  to  di.-serie.  It  appears,  in- 
deed, that  artists  in  general  are  disposed  to  elerate  en- 
graving to  a  higher  rank  than  belongs  to  it.  They  wish 
it  to  be  considered  an  original,  nut  an  imitative  ait.  But 
what  more  is  the  most  refined  painting  than  mere  imita- 
tion ?  It  is  either  the  description  of  real,  or  the  repre- 
sentation of  imaginary  subjects.  Eiigraving  app.irenlly 
holds  a  second  place. 

Facility  of  execution  has  been  one  principal  means  of 
diffusing  mezzotinto  engravings,  while  novelty  hasproved 
their  recommendation.  It  appears,  however,  that  what 
is  susceptible  of  the  greatest  delicacy  must  be  viewed 
as  the  most  perfect.  Mezzotinto  has  been  more  succes- 
fully  cultivated  in  England  than  elsewhere,  whence  it  is 
called  Oil  the  continent  the  black  or  English  style. 

Evelyn  ascribes  the  invention  of  this  mannei-  of  en- 
graving to  Prince  Rupert,  Count  Pahuine  of  the  Rhine, 
by  whom  he  was  acquainted  with  the  method  of  exe- 
cuting it.  But  what  he  says  is  given  under  an  air  of 
great  mystery,  and  he  declines  publishing  the  process, 
though  expressing  himself  willing,  privately  and  with 
permission  of  the  Prince,  to  imp.irt  it  to  any  "  curious 
and  worthy  person."  The  author  was  at  the  same  time 
furnished  with  the  plate  of  a  head  engraved  by  the 
Piince,  which  is  inserted  in  his  work,  Sculjuura,  or  tite 
History  and  Art  of  Chalcografihy.  Chap.  vi.  Baron 
Hcineken,  however,  refuses  him  this  credit  ;  and  indeed 
both  he  and  a  later  author,  Huber,  bestow  it  on  Louis  de 
Siegen,  or  de  Sichem,  a  lieutenant-colonel  in  the  service 
of  the  Landgrave  of  Hesse  Cassel,  who  produced  a  mez- 
zotinto print  of  the  Princess  Amelia,  in  folio,  in  1643. 
Prince  Rupert,  having  learned  the  method  from  him,  im- 
parted it  to  Wallerant  Vaillant,  a  Flemish  painter  and 
engraver,  on  a  promise  of  secrecy.  But  it  was  soon  dis- 
closed by  the  indiscretion  of  one  of  ilic  workmen  em- 
ployed in  preparing  the  copper.  The  engraving  by 
Siegen  is  some  years  anterior  to  the  date  of  Evelyn's 
publication.  See  Heincken,  Idee  Ginerale  d'un  Collec- 
tion des  Estamfics,  p.  208,  Note.  IIu')er,  jVuiice  Gene- 
rale  des  Gravrurs.  p.  59.      (c.) 

MICHAELIS,  John  David,  a  celebrated  German 
theologian  and  biblical  critic,  was  born  at  Halle,  in 
Lower  Saxony,  on  the  27th  of  February,  1717.  He 
received  the  rudiments  of  his  education  at  the  school  of 


•  "Vhe  grounding  /oo/ is  like  a  steel  chisel,  the  edge  of  which  has  a  semicircular  form,  and  is  cut  into  very  fine  teeth. 

a  wooden  handle. 
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the  Orplian  House,  and  was  chidly  indebted  for  his  in- 
struclion  in  clusiical  literature  to  his  father,  Christian 
Benedict  Michaelis,  professor  of  theology  and  the  ori- 
ental languages  in  the  university  of  Malle.  He  look 
his  degree  of  master  in  the  philosophical  faculty  at  the 
univeibity  above  mentioned,  in  the  year  1739.  In 
1741,  he  made  an  excursion  through  Holland  and  Eng- 
land, and  formed  an  acquaintance  wiih  those  eminent 
orientalists,  Schuliens  and  Lowth.  During  his  resi- 
dence in  England,  the  Bodleian  library  at  Oxford  pre- 
sented a  rich  field  for  his  indefatigable  researches.  Af- 
ter an  absence  of  fifteen  months  he  returned  to  Halle, 
where  he  delivered  lectures  on  the  historical  books  of 
the  Old  Testament.  In  1743,  he  repaired  to  Gouin- 
gen,  under  the  patronage  ot  M.  de  Munchausen,  vvhere 
he  continued  his  lectures,  and  was  first  appointed  an 
cxtiaordinary,  and,  in  1750,  an  ordinary  professor  in 
the  pliilosophical  faculty  in  that  university.  Here  he 
had  an  opportunity  of  cultivating  his  talents,  and  ex- 
tending his  knowledge  by  assiduous  study,  and  by  a 
constant  intercourse  wim  Haller,  Gesner,  Mosheim, 
and  other  eminent  scholars.  He  also  obtained  the  si- 
tuaiion  of  secretary  to  the  Royal  Society  of  Gottingen, 
of  which  he  became  director  m  1761  ;  and  he  was  soon 
afterwards  created  an  aulic  counsellor  by  the  court  of 
Hanover.  As  his  reputation  increased,  he  was  admit- 
ted, as  an  honorary  or  corresponding  member,  into  va- 
rious learned  bodies  in  foreign  countries. 

The  talents  of  Michaelis  were  no  less  usefully  em- 
ployed in  the  composition  of  various  learned  works, 
than  in  the  zealous  performance  of  his  duties  as  a  pub- 
lic teacher  in  the  university.  His  critical  researches 
into  the  scriptures  of  the  Old  and  New  Testament 
merit  particular  notice.  When  we  consider  the  small 
aid  he  could  derive  from  the  labours  of  his  predecessors, 
his  illustrations  of  the  Old  Testament  may  be  viewed 
as  an  almost  entitcly  original  work  ;  and  his  introduc- 
tion to  the  scriptures  of  the  New  Tesianient,  although 
less  valuable,  perhaps,  m  a  pnilological  point  of  view,  is 
still  esteemed,  in  its  last  amended  form,  as  an  indispen- 
sible  repertory  of  critical  learning  lor  every  student  of 
theology.  His  translation  of  the  Bible,  which  was  un- 
dertaken at  the  suggestion  of  Lessing,  is  chiefiy  valua- 
ble on  account  of  the  notes.  His  Coni/iendium  Thr.o- 
logie  Dogmatice,  which  excited  little  sciisalion  in  (Ger- 
many, was  confiscated  in  Sweden  ;  but  Count  Hopken, 
some  years  afterwards,  endeavoured  to  repair  the  injury 


thus  done  to  the  learned  author,  by  prevailing  upon 
the  king  of  Sweden  to  confer  upon  him  the  older  of 
the  Polar  Star.  The  extensive  knowledge  which  he 
had  at<]uiied  in  biblical  philology,  as  well  as  in  every 
department  of  learning  connected  with  the  study  of  tho 
ScrijJtures,  enabled  him  to  form  very  accurate  notions 
on  the  subject  of  the  original  and  peculiar  civil  institu- 
tions of  the  Hebrews,  which  he  published  to  the  world 
in  his  treatise  on  the  Mosaic  law  ;  a  work  which  afford* 
equal  instruction  and  entertainment  to  the  statesman,  the 
historian,  and  the  antiquary. 

During  a  period  of  forty-five  years,  Michaelis  con- 
tinued to  discharge  his  duties  as  a  professor  in  the 
university  of  (iottingen  with  distinguished  success  and 
increasing  reputation,  by  delivering  lectures  on  various 
parts  of  the  sacred  writings,  and  communicating  in- 
struction in  the  Hebrew,  Arabic,  and  Syriac  languages. 
Towards  the  close  of  his  life  additional  honours  were 
conferred  upon  him.  He  was  elevated,  in  1786,  to  the 
rank  of  a  privy  counsellor  of  justice  by  the  couit  of 
Hanover;  and,  in  1788,  he  was  unanimously  elected 
a  fellow  of  the  Royal  Society  of  London.  His  laborious 
and  useful  life  was  terminated  on  the  22d  of  August, 
1791,  in  the  75lh  year  of  his  age. 

We  have  already  alluded  to  several  of  the  works  of 
Michaelis;  and  our  readers  will  find  a  list  of  his  \ari- 
ous  wriiings,  which  bear  honourable  testimony  to  his 
great  learning  and  industry,  in  the  Gentleman'n  Maga- 
zine for  March  1792.  A  translation  into  Englisli  of 
his  Dissertation  on  the  Influence  of  Ojiiniona  on  Lan' 
guage,  was  published  in  this  country  in  1772:  and  his 
Introduction  to  the  ^few  Testament  was  translated  by 
Dr.  Marsh,  now  Bishop  ot  Llandaff,  and  published  with 
Notes,  ts.c.  m  4  vols.  8vo.  London,  1802. 

MlCHKiAN  Lake,  a  large  lake  in  the  United 
Stales  of  America,  is  silualed  between  42°  and  46°  of 
North  Latitude.  It  is  ot  an  oval  form,  about  |260  miles 
long  from  north  to  south,  about  945  in  circuit,  and  has 
an  area  of  nearly  10,368,000  acres.  It  runs  into  Lake 
Huron,  and  it  is  said  to  be  unlathomable.  The  banks 
ot  the  lake  are  thinly  covered  with  pine,  cedar,  and 
shrub  oak.  It  abounds  with  excellent  fish,  and  trouts 
are  sometimes  found  which  weigh  from  60  to  90  lbs. 
It  is  navigable  for  vessels  ot  400  tons.  Lake  Michigan 
is  separated  by  a  barren  torque  of  land  from  Lake  Su- 
perior. See  iVlorse's  Geografihy,  p.  63,  and  Warden's 
Account  of  the  United  Stales,  vol.  i.  p.  71. 
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Situation  and  Boundaries.  The  states  of  Indiana  and 
Ohio,  south  ;  lake  Michigan,  west  and  north  west;  the 
Straits  of  Michilimakinac,  north  ;  lake  Huron,  north- 
east ;  and  the  river  St  Clair,  lake  St.  Clair,  Detroit  ri- 
ver, and  lake  Eiie,  east.  The  southern  extremity  of 
Michigan  is  in  N.  Lat.  41°  37',  and  its  northern  in  N. 
Lat.  45°  41'. 

Extent  and  area.  Its  greatest  length  from  north  to 
south,  is,  from  Fort  Michilimakinac  to  the  N.  W.  an- 
gle of  the  state  of  Ohio,  286  miles  ;  its  greatest  breadth 
from  east  to  west,  is.  from  the  mouth  of  St.  Clair  river, 
to  lake  Michigan,  174  miles.  From  its  irregular  form, 
it  is  difficalt  to   estimate   with  precision,   the   area  in 


square  miles  of  the  peninsula  of  Michigan,  but,  approx- 
imating by  the  rhunibs,  34,60u  will  not  difl'ermore  than 
a  very  small  fraction  from  its  real  superficies.  This  is 
equal  to  22,144,000  English,  or  U.  S.  statute  acres. 
This  extent  excteds  considerably,  the  estimates  former- 
ly made  in  our  common  geographical  works  ;  but  arises 
from  now  placing  lake  Michig.m  in  its  true  position, 
nearly  S.  W.  and  N.  E  ;  this'lake,  until  found  other- 
wise by  recent  and  more  accurate  observation,  was  con- 
sidered as  extending  north  and  south,  and  was  conse- 
quently erroneously  delineated  on  most  maps  upon 
which  it  was  placed,  and  of  course  the  peninsula  too 
much  contracted. 
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features.  The  peninsula  of  Michigan  is  an  exten- 
sive table  land,  resting  upon  a  vast  stratum  of  secon- 
dary rock,  composed  of  limestone  and  argillaceous  sand- 
stone. This  structure  imposes  a  peculiar  physiognomy 
upon  the  country.  The  interior  towards  the  sources  of 
the  rivers,  is  generally  level  and  interspersed  with  lakes 
and  morasses.  The  rivers,  near  their  sources,  are  slug- 
gish in  their  courses  ;  deep  and  muddy  beds  give  them 
a  monotonous  and  disagreeable  appearance  ;  these  cha- 
racteristics vanish  as  the  streams  advance  towards  their 
respective  places  of  deposit,  from  the  following  cause. 
A  narrow  border,  or  inclined  plane  of  about  20  miles 
width,  skirts  the  whole  territory,  from  its  south-east 
angle  on  lake  Erie,  to  its  south-west  on  lake  Michigan. 
As  the  rivers  approach  this  declivity,  their  currents 
become  more  rapid,  and  in  most  instances  fall  over  pre- 
cipices of  secondary  rock,  and  again  become  sluggish 
a  tew  miles  before  entering  their  final  deposit.  Along 
the  entire  extent  of  this  plain,  the  lands  are  fertile,  ge- 
nerally rolling,  well  wooded, and  extremely  well  adapted 
to  agriculture.  Its  length  being  near  700  miles,  and 
breadth  averaging  2i)  miles,  yields  an  area  ol  14,000 
square  miles,  or  nearly  9,000,000  of  acres.  In  the  in- 
terior, particularly  towards  the  N.  VV.  part  of  the  penin- 
sula, prairies,  {natural  mradown,)  are  common  and  ex- 
tensive. Marshes,  in  many  p  acts,  liorder  the  mouths 
of  the  rivers,  but  do  not  extend  far  inland.  But  though 
lakes,  prairies,  marshes,  and  cultivated  fields  occur, 
and  diversify  the  aspect  of  the  country,  they  are  col- 
lectively limited  in  extent;  more  than  seven-eighths  of 
the  whole  peninsula  is  yet  covered  with  a  dense  forest. 

Lakes,  Says,  Islands,  and  Rivers.  In  marking  the 
boundaries,  we  have  noticed  the  large  lakes  of  Michi- 
gan, Huron,  St.  Clair,  and  Erie,  which  respectively 
serve  as  part  of  the  limits  of  the  peninsula  of  Slichigan 
{iv/iich  articles  see.)  In  the  interior,  a  very  great  num- 
ber of  small  lakes  exist,  but  not  individually  of  suffi- 
cient importance  to  merit  particular  notice.  Maumee 
bay.  formed  by  the  mouth  of  Maumee  river,  is  about  S 
eniles  long  and  3  wide,  with  7  feet  water  on  the  bars. 
A  small  island  in  form  of  a  crescent,  three-fourths  of  a 
mile  long  and  about  100  yards  wide,  lies  in  the  mouth 
of  this  bay,  consequently  it  has  two  channels  of  entrance. 
The  N.  W.  part  of  lake  St.  Clair,  has  received  the 
name  of  Anchor  bay.  but  possesses  no  particular  fea- 
ture deserving  notice. 

Saguina  bay  is  the  most  remarkable  of  all  those  which 
indent  Michigan.  This  is  an  immense  opening  from 
lake  Huron,  of  upwards  of  70  miles  in  length,  and 
gradually  narrowing  from  35  miles  in  width,  to  a  small 
river  of  the  same  name,  whose  sources  are  on  the  inte- 
rior table  land  ,  the  general  range  of  Saguina  bay  is 
from  N.  E.  to  S.  W.  bordered  bv  excellent  land. 

Traverse  bay  extends  itself  from  lake  Michigan,  at 
N.  lat.  41"  10',  and  penetrates  the  country  in  nearly  a 
south  direction  about  40  miles,  where  it  contracts  into  a 
river  of  the  same  name.  It  is  very  remarkable  that 
the  eastern  shore  of  lake  Michigan,  from  the  mouth  of 
Traverse  bay  to  that  of  Calumet  river,  at  its  southern 
extremity,  is  without  bays,  and  presents  the  most  dan- 
gcroos  navigation  of  a  similar  extent  in  all  the  Cana- 
dian sea. 

In  the  S.  W.  part  of  lake  Erie, -a  number  of  small 
islands  exist,  all  of  which  have  received  distinctive  ap- 
pellations. Though  these  islands  are  not  yet  defi- 
nitely assigned  to  any  particn'  ir  territorial  section,  yet 
from  their  proximity  to  Mioliigan,  we  have  deemed   it 


correct  to  enumerate  them  in  the  recapitulation  of  the 
natural  features  belonging  to  that  country.  Bass  Islands 
is  a  group  containing  three  larger  and  four  smaller 
islands;  the  three  larger  Bass  islands,  lie  nearly  north 
and  south  of  each  other,  and  are  about  two  miles  long 
and  half  a  mile  wide  each.  In  the  southern  Bass  island, 
on  its  northern  side,  is  the  fine  and  comroodious  harbour 
of  Put-in-bay,  six  miles  west  of  whicii,  on  Sept.  10th, 
18  13,  the  British  fleet,  under  Commodore  Barclay,  was 
defeated  and  captured  by  Commodore  Perry.  The  Hen 
and  Chickens,  are  four  very  small  islands  lying  near 
each  other,  six  or  seven  miles  N.  W.  of  the  Bass 
Islands.  The  Hen  and  Chickens  are  unimportant,  ex- 
cept as  land  marks  in  navigating  lake  Erie.  The  west, 
middle,  and  eastern  Si-,tcrs,  are  three  islands  which, 
though  designated  as  relatively  north  and  south  of  each 
other,  in  fact  range  in  nearly  a  S.  \V.  and  N  E.  direc- 
tion ;  they  are  all  small,  neither  exceeding  1  5  or  20  acres 
in  extent,  are  uell  wooded,  and  about  ten  miles  apart, 
and  serve  as  excellent  land  marks  to  navigators  on  the 
circumjacent  parts  of  the  lake.  The  eastern,  or  rather 
north -cusiern  Sister,  is  fifteen  miles  S.  E.  from  the 
mouth  of  Detroit  river. 

Ceieron,  Gros  Isle,  Bois  Blanc,  Grand,  (large")  and 
Petite,  (sma//)  Turkey  Islands,  Hog,  and  Peach  Islands, 
all  lie  in  D-;troit  river.  Gros  Isle,  and  tne  larger  Turkey 
island,  contain  considerable  bodies  of  good  soil,  upon 
which  are  several  farms  Bois  Blanc  deserves  notice,  only 
from  its  position,  lying  opposite  Fort  Maiden,  or  rather 
the  village  of  Amherstberg  in  Upper  Canada,  and  hav- 
ing the  main,  ajid  indeed  the  only  ship  channel  (not 
more  than  300  yards  wide)  into  Detroit  river,  between 
it  and  the  Canadian  shore  ;  its  possessors  must  com- 
mand the  ingress  and  egress  of  the  navigation  of  that 
important  pass.  The  other  islands  in  Detrot  river 
are  undeserving  of  particular  notice.  The  river  St. 
Clair,  at  its  entrance  into  the  lake  of  the  same  name, 
divides  into  a  number  of  channels,  forming  intermediate 
islands  ;  but  being  generally  low,  flat,  and  marshy,  are 
of  no  consequence  in  a  geographical  point  of  view. 

Michilimakinac  is  a  small,  but  very  important  island, 
lying  in  the  Strait  between  lakes  Huron  and  Michigan. 
The  United  States  have  a  fort  and  lactory  upon  this 
island.  There  are  a  number  of  other  islands  in  the. 
Strait  between  lakes  Huron  and  Michigan,  and  conti- 
guous to  Michigan,  in  each  of  those  lakes,  along  their 
respective  shores,  but  are  uninhabited  and  unimportant. 

The  rivers  of  Michigan  are  numerous,  and,  compar- 
ed with  their  length,  of  course,  of  large  volume.  The 
most  remarkable  of  those  which  flow  from  the  interior, 
are,  Maumee,  Raisin,  Huron  of  Erie,  Riviere  aux 
Erorces,  Riviere  Rouge,  Huron  of  lake  St.  Clair,  Belle 
riviere.  Pine  river,  Saguina,  Grand,  Traverse,  Margue- 
rite, Mastigon,  Grand  Maremec,  and  St  Joseph's  rivers. 
Before,  however,  noticing  the  streams  flowing  from  tlie 
interior,  Detroit,  and  St.  Clair  rivers,  and  the  Strait 
of  Michilimakinac  demand  previous  attention.  The 
immense  mass  of  waters  pouring  into  lake  Michigan, 
so  much  more  than  counterbalance  the  diurnal  evapo- 
ration from  its  surface,  that  a  strong  and  perpetual  cur- 
rent passes  from  Michigan  into  Huron,  through  the 
Straits  of  Michilimakinac.  The  body  of  water  in 
lake  Huron,  augmented  by  the  overwhelming  oischarge 
from  lakes  Superior  and  Michigan,  together  with  its 
own  particular  smaller  confluents,  gradually  contract 
into  St.  Clair  river,  passes  Fort  Gratiot,  by  a  strong 
rapid,  wliich  gradually  subsides  in;o  a  placid  stream. 
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flowing  nearly  south,  about  thrce-fourlhs  of  a  mile 
wide,  and  iwciity-six  miles  in  length.  It  is  a  singular 
feature  in  the  topography  of  the  country  under  review, 
that  St.  Clair  river  assumes,  at  its  point  of  discharge, 
all  the  peculiar  features  of  the  Deltas,  of  the  Nile  and 
Mississippi  rivers.  Deiioit  river  commences  at  the 
S.  \V.  angle  of  lake  St.  Clair,  and  running  six  miles 
and  a  half  nearly  in  a  west  direction,  passes  the  city  of 
Detroit,  by  a  channel  of  three-fourths  of  a  mile  wide. 
Opposite  the  city  of  Detroit,  the  river  is  narrower  than 
it  is  in  any  other  part  of  its  course.  Uelow  the  city, 
the  river  winds  three  and  a  half  miles  S.  VV.  to  the 
mouth  of  the  Riviere  Rouge  {Red  River,)  thence  turn- 
ing to  the  south,  gradually  widens,  and  in  a  distance  of 
eighteen  miles  from  the  mouth  of  Riviere  Rouge,  to 
that  of  Huron  of  ICric,  expands  to  five  miles  in  breadth 
at  its  junction  with  lake  Erie.  Vessels  drawing  s>even 
feet  water,  pass  without  diflicuhy  from  lake  Erie, 
through  the  intermediate  straits  and  lakes,  into  Huron 
and  iNIichigan,  and  towards  lake  Superior  as  far  as  the 
falls  of  St.  Mary. 

Of  the  rivers  we  have  enumerated  as  flowing  from 
the  interior  table  land,  only  those  upon  whose  banks 
civilized  settlements  have  been  made,  are  adequately 
known,  or  deserve  notice  in  a  brief  review.  Maumee 
river  rises  in  the  states  of  Ohio  and  Indiana,  has  only 
its  discharge  in  the  territory  of  Michigan  ;  it  is  of  im- 
portance in  the  topography  of  the  latter,  as  forming  its 
S.  E.  conmiercial  entrance.  Riviere  Raisin  [Gra/ic  ri- 
ver) rises  in  the  interior  uncultivated  wilds  ;  is  about 
150  miles  in  length,  including  windings,  and  for  lifty 
miles  above  its  mouth  about  90  yards  wide.  Six  miles 
above  its  mouth,  it  is  precipitated  over  rapids  or  rather 
falls.  A  bar  at  its  mouth  prevents  the  entrance  of  ves- 
sels drawing  more  than  two  feet  water.  The  lands  on 
this  river  are  of  very  excellent  quality  ;  timber,  oaks  of 
several  species,  sugar  maple,  linden,  yellow  wood,  [Li- 
rlcdendron  tuli/r/era,)  hickory,  ash,  and  many  other  trees. 
Settlements  arc  extensive,  and  f.irms  well  cultivated, 
near  the  mouth  of  the  Raisin  ;  this  river  fills  into  lake 
Erie,  thirty-five  miles  from  the  city  of  Detroit.  Hu- 
ron of  Eric  is  one  of  the  largest  and  longest  streams 
which  rise  on  the  table  land  of  Michigan.  This  river 
lias  many  confluent  branches  which  interlock  with  those 
of  Grand  river  flowing  into  lake  Michigan.  The  Hu- 
ron, including  its  windings,  exceeds  two  hundred  miles 
in  length  ;  its  breadth,  seventy  or  eighty  miles  above 
its  mouth,  fcO  or  90  yards.  Its  shores  are  extremely 
fertile,  producinc;  nearly  similar  timber  trees  with  those 
of  tlie  Riviere  Raisin.  It  may  indeed  be  observed,  in 
order  to  avoid  repetition,  that  the  forest  trees  which 
enrich  and  adorn  the  borders  of  the  rivers  and  lakes  of 
Michigan,  are  generally  of  similar  genera  and  species. 
Huron  of  Erie  enters  the  latter,  at  the  mouth  of  De- 
troit river  ;  admits  vessels  of  four  feet  draught  four 
miles  to  its  fifth  rapid.  Both  banks  are  settled  for  twen- 
ty or  twenty-five  miles  above  its  mouth  ;  soil  produc- 
tive ;  surface  hilly,  or  rather  rolling,  on  its  S.  W.  side  ; 
more  level  and  sandy  on  that  of  the  N.  E.  Riviere  aux 
Ecorces  {Bark  river)  is  in  reality  only  a  creek,  not 
more  than  20  miles  in  its  entire  length,  entering  De- 
troit river  opposite  Grand  Turkey  island,  three  miles 
below  the  mouth  of  the  river  Rouge  ;  but  gains  impor- 
tance from  the  excellence  of  the  land  it  waters,  and  the 


extensive  farms  which  chequer  the  shores  of  all  its 
branches.  This  small  stream  contains  one  of  the  most 
wealthy  and  compact  settlements  yet  made  in  Michi- 
gan Territory.  Riviere  Rouge  {Red  river)  rises  Rbout 
tweniy-tive  miles  in  a  direct  line,  nearly  north  from  the 
city  of  Detroit,  curves  to  the  south-west,  south  and 
south-east,  falls  into  Detroit  river  three  and  a  half  miles 
below  the  city  of  Dciroii.  The  entire  length  of  this 
small  river,  including  all  its  windings,  docs  not  amount 
to  fifty  miles  ;  its  breadth,  in  no  part  of  its  course,  more 
than  45  yards.  The  soil  ii  drains  is,  however,  a  com- 
pensation lor  the  brevny  of  its  volume.  More  than 
one  half  of  all  the  civilized  inhabitants  of  Michigan, 
exclusive  of  those  in  the  city  of  Detroit,  are  found  up- 
on the  banks  of  the  Riviere  Rouge,  and  those  of  its 
branches.  l'"iom  ihe  peculiar  course  of  this  river,  being 
upon  the  inclined  plane,  sloping  from  the  interior  towards 
Detroit  river  ;  its  lianks  arc  every  where  sufliciently 
dry  and  clcvaled  for  cultivation.'  Huron  of  St.  Clair 
rises  on  the  interior  table  land,  is  a  stream  of  magni- 
tude, but  little,  if  jny,  inferior  to  that  of  Huron  of  Eric. 
Huron  of  Si  Clair  has  interlocking  branches  with 
Riviere  Rouge,  Huron  of  Erie,  Grand  river,  and  the 
streams  which  How  north  into  lake  Huron,  and  S:tgui- 
na  Bay.  The  settlements  yet  made  on  ibis  river,  are 
near  its  mouth,  though  the  soil  it  waters  yields,  in  no 
respect,  to  any  part  of  the  Michigan  peninsula  ;  it  is 
navigable  for  vessels  drawing  three  feet  water  twelve 
miles,  where  rapids  occur.  New  settlements  are  ex- 
tending along  this  river,  and  a  new  town,  Mount  Cle- 
mens, laid  out  (1818)  five  miles  above  its  mouth,  on  its 
northern  bank.  Saline  and  Swan  rivers  enter  Anchor 
Bay  N.  E.  of  the  mouth  of  Huron  river  ;  Belle  riviere, 
Pine  river,  and  river  Delude,  fall  into  St.  Clair  river. 
None  of  these  latter  streams  are  of  sufficient  impor- 
tance to  merit  particular  description  ;  upon  all,  settle- 
ments are  formed,  and  the  soil  productive. 

It  would  be  useless  to  swell  this  article,  by  detail  on 
the  o.her  rivers  of  Michigan,  whose  shores  arc  yet 
wilderness,  and  whose  courses,  sources,  and  length,  are 
of  course  but  imperfectly  known  ;  we  therefore  only 
mark  their  names,  and  leave  their  description  to  a  pe- 
riod of  future  geographical  discovery. 

Soil  anOi  jiroductions,  vegetable  awA  mineral;  seasons 
and  climate.  We  have  already  observed,  in  our  notice 
of  ils  rivers,  that  the  soil  of  Michigan  was  generally 
fertile  ;  we  may  here  repeat,  that  except  where  rendered 
otherwise  by  marshes,  or  flats  too  level  to  enable  nature 
to  drain  the  water  accumulated  by  rain,  that  the  soil  of 
^Michigan  is,  in  a  high  degree,  adapted  to  all  the  pur- 
poses of  agriculture.  If  one  half  the  area  of  the  pe- 
ninsula is  deducted  as  unproductive,  and  this  is  cer- 
tainly too  large  an  allowance,  yet  17,3()0  square  miles, 
or  1  1,072,000  acres  remain  capable  of  cultivation.  It 
ought  to  be  carefully  noted  also,  that  most  of  that  part  of 
the  surface  which  is  really  too  low  and  wet  for  culture 
is  thickly  wooded,  therefore  completely  subservient  to 
the  various  purposes  of  human  enjoyment  and  conveni- 
ence, where  wood  is  demanded.  It  may  also  be  ob- 
served, that  Michigan  exceeds  in  extent  New  Hamp- 
shire, Vermont,  Massachusetts,  Connecticut,  and  Rhode 
Island  taken  together  ;  lies  in  a  similar  climate,  and 
certainly,  in  comparative  extent,  contains  more  produc- 
tive soil  than  exists  on  all  the  combined  area  of  the  latter 


•  Tlie  United  Slates  have  a  ship  vard,  four  miles  up  this  river,  to  where  vessels  drawing  16  feet  w.iter  can  ascend  ;  a  pf>ciiliarity 
\^hicli  distingnishes  it  fiom  all  the  other  rivers  of  Micliiffan,  whoSK  sources  are  in  its  interior ;  not  one  of  which  yet  explored,  affords 
half  the  depth.    Vessels  drawing  three  feet,  ascend  the  river  Rouge  eight  miles  above  the  ship  }ai'il. 
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iUles.  By  tlie  census  of  1810,  tliose  stales  possessed 
a  populauon  of  nearly  1,243,000  persons,  upon  a  surface 
of  3I.20U  s(juare  miles  ;  therefore,  if  ihc  peninsula  of 
Michigan  wjs  peopled  only  equal  to  those  less  pro- 
duciive  stales,  or  about  -iO  inhabitants  to  the  square 
mile,  it  would  contain  1,384,000  souls.  This  estimate 
may,  and  no  doubc  will,  excite  sui  i)risc,  but  we  are  con- 
vinced falls  short  of  the  real  capability  of  that  too  little 
kiiown,  but  really  fine  region. 

It  would  swell  tliis  article  much  beyond  its  due  ex- 
tent, to  enumerate  the  various  natural  productions  of 
Micliigan.  Of  minerals  or  fossils,  the  nature  of  tlie 
country  precludes  much  variety.  Carbonate  of  lime  is 
the  most  iniportanl,  and  indeed  the  only  extensive  mine- 
ral production  yei  discovered  ;  this  rock  is  found  to 
underlay  the  liass  Islands,  and  many  other  pans  of  the 
country. 

Of  timber  trees,  perhaps  no  section  of  the  United 
States  possesses  a  more  extensive  and  richer  variety. 
Three  or  four  species  of  oak  ;  as  many  of  hickory  and 
walnut  ;  ash,  linden  {lilia),  sugar  maple,  red  mapie, 
elm,  and  white  ^loplsir  {liriodendron  !uli/ii/era),  maybe 
enumerated  as  the  principal  species.  Underwood  and 
vines  are  numerous,  and  in  many  places  render  the  ex- 
tensive forests  almost  impervious.  This  circumstance 
alone  attests  strongly  the  natural  fertility  of  the  soil. 

The  native  grasses  in  the  praries  and  marshes  are  of 
various  species,  and  are  succulent  and  excellent  for  pas- 
turage. The  most  valuable  vegetable  production  of 
Michigan,  and  perhaps  of  all  the  northern  parts  of  this 
continent,  is  the  fols  avoine,  zizania  arjnatica.  This 
elegant  grass  has  received  a  misnomer  from  the  pedantic 
repetition  of  European  names.  In  fact,  it  spcLifically 
differs  as  much  from  oats  or  rice,  as  do  the  latter  from 
each  other,  and  can  be  compared  with  either,  only  as 
having  a  panicle  as  its  mode  ol  inflorescence.  The  Fols 
avoine  covers  the  marshes  near  the  margin  of  the  lakes 
and  rivers,  and  no  other  gramina,  not  even  wheat,  has 
so  fine  and  beautiful  an  appearance  when  in  bloom  or 
ripe.  Its  grain  is  elongated,  full,  sweet,  and  nutritious. 
In  a  future  density  of  population,  the  importance  will  ap- 
pearof  a  cereal  gramiria,  vegetating  spontaneously  where 
no  other  useful  vegetable  can,  without  the  utmost  ex- 
ertion of  human  labour,  be  made  to  exist.  The  extent 
of  North  America,  where  this  excellent  native  grain  is 
found,  almost  exceeds  belief.  From  Louisiana  to  the 
Arctic  circle,  it  exists  upon  the  streams  and  lakes,  in  a 
greater  or  less  quantity  ;  but  the  Canadian  sea  about 
N.  Lat.  45,  appears  to  be  its  most  favourite  residence. 

Of  exotic  vegetables  introduced  into  Michigan,  all 
have  succeeded  which  were  suitable  to  the  climate. 
Wheat,  rye.  oats,  barley,  flax,  hemp,  garden  vegetables, 
and  meadow  grasses  flourish.  Neither  farming,  gar- 
dening, or  the  management  of  meadows  and  orchards, 
are  pursued  with  even  tolerable  skill  by  the  inhabitants  ; 
the  beneficence  of  nature  has  to  supply  what  is  left  un- 
done by  human  ignorance  and  improvidence.  Fruit, 
such  as  peaches,  apples,  cherries,  and  plums,  are  plen- 
tiful and  delicious,  maugre  defective  husbandry.  In 
brief,  the  rude  essay  already  made,  amply  demonstrates 
tlial  population,  science,  and  industry  are  only  wanting 
to  render  Michigan  one  of  the  most  flourishing  and  de- 
sirable sections  of  the  United  States. 

A  common  observation  is  made,  that  the  climate  of 
Michigan  is  more  mild  than  that  of  similar  latitudes 
more  to  tho  eastward,  towards  the  Atlantic  coast.  We 
are  inclined  to  consider  such  an   opinion  founded  upon 
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erroneous  principles.  Lake  Erie  is  only  555  feet  above 
the  Atlantic  ocean,  and  no  part  of  Michigan  is  perhaps 
150  feet  above  the  surface  of  Erie,  or  much  more  than 
700  feet  above  the  level  of  the  Atlantic  ocean  ;  whilst 
much  of  the  intermediate  space  is  double  that  eleyaiion, 
and  consetiuenily  much  more  subject  to  the  action  of 
frost.  The  rivers  and  lakes  of  Michigan  are,  however, 
annually  frozen  ;  snow  s  arc  heavy  and  lie  long  upon  the 
earth,  a  circumstance  in  itself  in  a  high  degree  salutary 
to  fruit  trees  and  small  grain.  Tlie  climate,  in  brief, 
diflc-rs  in  no  essential  respect  from  that  in  similar  lati- 
tudes, elevation,  and  exposure.  The  summers  are  often 
oppressively  warm,  which,  acting  upon  such  extensive 
masses  of  fresh  water  as  almost  encircle  the  country, 
and  cover  much  of  its  surface,  exposes  the  inhabitants 
to  intermittents,  and  other  complaints  in  autumn.  The 
climate  is,  nevertheless,  in  general  salubrious,  and  the 
inhabitants  healthy. 

jinimals.  The  land  animals  found  native,  were  the 
elk,  deer,  bear,  wolves,  foxes,  wild-cats.  Sec.  Innume- 
rable flocks  of  migratory  water  fowl,  such  as  .geese, 
ducks,  swan,  teal,  and  some  others,  cover  the  extensive 
marshes  and  ponds  of  Michigan  at  the  approach  of  win- 
ter, in  search  of  the  iols  avoine,  and  a  milder  climate. 
The  same  may  be  saiil  of  the  wild  pigeons,  which  often 
visit  (his  country  in  countless  thousands. 

The  fisheries  in  Erie,  Huron,  and  Michigan  lakes, 
compose  a  very  important  part  of  the  domestic  policy 
of  the  inhabitants  of  Michigan,  as  at  once  affording  em- 
ployment and  subsistence  to  a  large  portion  of  their 
number.  The  fish  usually  caught  are,  the  white  fish, 
and  salmon  trout ;  both  of  exquisite  flavour  and  taste. 
Many  other  species  are  however  caught,  of  excellent 
quality. 

Domestic  animals,  introduced  into  the  country,  are 
the  same  as  found  in  every  other  section  of  the  United 
States,  and  therefore  need  no  particular  mention. 

Inhabitants,  toivns,  government,  counties,  fiofiulalion, 
and  historical  epochs.  The  first  civilized  inhabitants  of 
Michigan  were  Canadian  French,  from  Montreal  and 
elsewhere.  A  small  trading  post  was  formed  at  De- 
troit, long  before  the  final  concjuest  of  Canada  by  the 
British,  in  1759.  After  that  event,  the  post  at  Detroit 
was  continued  by  the  conquerers.  The  original  French 
remained,  and  their  descendants  multiplied,  and  now 
compose  more  than  a  moiety  of  the  population  of  the 
territory.  The  residue  is  composed  of  a  medley  of 
emigrants  from  the  United  States,  Canada,  and  Europe. 
The  manners  of  the  people  are  mild  and  affable  Edu- 
cation is  neglected,  and  literary  information  confined  to 
a  few.  The  people  who  inhabit  Michigan,  are  the  most 
detached  portion  of  the  inhabitants  of  the  United  States  ; 
their  external  intercourse  is  very  limited,  which  perhaps 
superinduces  an  indifference  for  those  intellectual  en- 
dowments which  confer  marked  superiority  on  those 
who  possess  their  advantages.  Extended  and  approxi- 
mating population  will  remove  this,  and  many  other 
evils,  against  which  our  frontier  inhabitants  have  to 
contend. 

The  only  town  yet  formed  in  Michigan  worthy  of 
particular  description,  is  the  city  of  Detroit,  which  is  situ- 
ated in  Wayne  county,  and  stands  upon  the  right  hank 
of  the  strait  or  river  of  the  same  name  ;  N.  Lat.  42°  15' 
36" — W.  Long,  from  Washington  City  5^  36' — or  82°  36' 
W.  from  Greenwich.  Detroit  contains  about  200  dwell- 
ing houses,  and  about  1200  inhabitants;  a  number  of 
taverns  and  stores  ;  one  church,  a  court-house  and  jail. 
E  e 
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and  an  academy.  The  site  of  the  city  rises  by  a  gentle 
acclivity  from  ihc  river  to  the  main  street,  und  thenc  ex- 
tends backwards  level,  or  very  gently  rolling.  Being  the 
entre/iot  between  the  United  States  and  Canada,  and  the 
interminable  Indian  country  in  the  interior  of  the  conti- 
nent, a  military  and  naval  post,  and  Uic  scat  of  territorial 
government,  more  activity  prevails  at  Detroit  than  could 
be  expected  from  its  remote  and  isolated  position.  It 
is  in  reality  a  thriving  and  prosperous  town. 

Munroe  on  the  riviere  Raism  in  Munroe  county, 
Browosiown  above  the  mouih  of  Huron  ot  Erie,  and  Ma- 
guaga  in  Wayne  county,  and  Mount  Ciemens  in  Ma- 
comb county,  have  received  the  appellation  of  towns, 
though  neither  have  assumed  adequate  importance  to 
merit  farther  notice  in  this  review. 

The  government  of  Michigan  is  that  of  the  first  grade 
of  territorial  administration.  The  governor  and  two 
judges  adopt  laws,  and  concentrate  the  legislative  and 
highest  juridical  power  in  themselves.  By  a  special  act 
of  congress,  the  territory  has  a  delegate  who  sits  in  the 
house  of  representatives,  with  liberty  of  debate  without 
power  of  voting.  The  ordinary  minor  subjects  of  judi- 
cial interference,  are  adjudged  by  courts  of  quarter  ses- 
sions, composed  of  justices  of  the  peace,  who  act  in  their 
individual  capacity  in  the  same  manner  as  such  officers 
act  elsewhere  in  the  United  States. 

The  counties  of  Munroe,  Wayne,  and  Macomb,  em- 
brace nearly  all  the  settled  parts  of  Michigan.  The 
county  of  Munroe  embraces  the  south-east  parts  of  the 
territory  as  far  as  the  river  Huron  of  Erie  ;  Wayne  the 
region  adjacent  to  the  city  of  Detroit ;  and  Macomb  the 
extent  along  Lake  St.  Clair,  and  St.  Clair  river  ;  each  of 
those  counties  extend  indefinitely  westward.  Some 
other  counties  have  been  named,  such  as  Saguina, 
Michilimakinac,  Sec.  but  their  extent  and  limits  are  too 
vague  and  precarious  to  merit  farther  notice. 


By  the  census  of  1810,  the  population  of  Michigan 
was  made  less  tnan  5,000;  this  enumeration  was,  there 
is  no  doubt,  much  too  confined  ;  the  territory,  in  August 
1818,  we  are  well  assureil,  contained  at  least  10,000 
persons,  notwithstanding  the  very  limited  emigration  in 
its  favour,  and  the  disasters  of  the  last  war  between 
Great  Britain  and  the  United  States,  which  fell  with  so 
much  weight  upon  this  section  of  country. 

Tlie  historical  epochs  in  which  Michigan  is  particu- 
larly interested,  are — lis  original  settlement  by  the 
French  previous  to  1760;  occupation  by  the  authorities 
ol  Great  Britain  to  17'J6;  its  occupation  by  the  United 
St.ites,  separation  from  the  N  W.  territory,  and  crea- 
tion into  a  territory  bearing  the  present  title,  1802  ;  Ge- 
neral Hull's  invasion  of  Canada,  July  1 1  th,  1 8 1 2  ;  battle  of 
Brownstown,  August  4th,  1812;  evacuation  of  Canada, 
Aui^Ubt  7ih,  1812;  battled  Maguaga,  August  ath  ;  aiid 
surrender  of  the  city  of  Detroit,  and  territory  of  Michi- 
gan, to  General  Brock,  August  16tli,  1812;  baitie  of 
Erie,  and  capture  of  the  British  fleet,  September  10th, 
1813;  re-conquest  of  Michigan  by  the  United  .States 
army  under  General  Harrison,  September  30th,  18  !3; 
battle  of  the  Thames,  and  close  ot  military  operations  in 
that  quarter,  October  5th,  1813;  admission  of  a  delegate 
from  Michigan  on  the  floor  of  Congress,  at  the  session 
of  18  ly — 20. 

We  may  conclude  this  article  by  observing,  that  though 
the  United  States'  posts  at  Green  Bay  and  Piairie  du 
Chien  arc,  for  civil  purposes,  put  under  the  jurisdiction 
of  the  government  of  Michigan,  we  confined  our  notice 
to  the  peninsula,  properly  so  called,  as  a  connexion  with 
those  distant  places  is  merely  temporary,  and  must  cease, 
when  Michigan  assumes  her  rank  as  a  state  of  the  Uni- 
ted States. 

Darby. 


M  I  C 

MICKLE,  William  Julius,  celebrated  as  the  tran- 
slator of  the  Lusiad  of  Camoens,  was  born  in  1734,  at 
Lingholni  in  Scotland,  and  was  the  son  of  tiie  minister 
of  the  parish.  After  receiving  a  good  education  at  the 
High  School  of  Edinburgh,  he  went  to  London  in  1763, 
iind  carried  with  him  his  poem  "  On  Providence," 
which  gained  him  the  friendship  of  Lord  Lyttleton. 
He  was  then  employed  as  corrector  of  the  Clarendon 
press  at  Oxford,  and  in  1767  he  published  his  poem, 
called  "The  Concubine  I" 

His  great  work,  the  translation  of  the  Lusiad,  was 
printed   in   1775,  and  contained  an  account  of  the  Por- 
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tuguesc  contjuests  in  India,  a  life  of  Camoens,  and  a 
dissertation  on  the  Lusiad.  In  1779  he  was  appointed 
secretary  to  Governor  Johnson,  when  he  received  tlie 
command  of  tlie  Komney,  and  he  was  left  at  Lisbon  as 
government  agent  for  prizes.  In  that  capital  he  was  re- 
ceived with  much  attention  as  the  translator  of  their  great 
poet,  and  was  admitted  a  member  of  the  Royal  Aca- 
demy of  Lisbon.  Here  he  wrote  his  poem  of  "Alma- 
da  Hill,"  an  epistle  Irom  Lisbon.  Having  acquired  some 
property,  he  returned  to  England,  and  settled  at  Whitby, 
near  Oxford,  where  he  died  in  the  year  1769.  His 
poems  were  published  in  1794,  in  one  volume,  410. 
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The  word  Micrometek,  from  the  Greek  words  fnx-^oi, 
small,  and  fier^ef,  a  measure,  is  the  name  given  to  an 
instrument  for  measuring  small  angular  distances  in  the 
heav<;ns,  or  sm?,ll  rectilineal  spaces  of  any  kind. 

The  micrometer  was  invented  by  our  countryman, 
Mr.  G:iscoigne,  about  the  year  1640-1,  at  which  time 
he  drew  up  an  account  of  it  in  a  letter  to  Mr.  Oughtred. 
It  consisted  of  two  pieces  of  brass,  ground  to  a  very 


fine  edge,  and  their  edges  were  made  to  approach  to 
or  recede  from  each  other,  by  a  mechanical  contrivance. 
Mr.  Gascoigne  had  made  use  of  it  for  several  years 
in  measuring  the  diameters  of  the  moon  and  planets, 
in  ascertaining  distances  at  land,  and  in  many  nice 
astronomical  observations.  According  to  Mr.  R.  Town- 
Ky,  into  whose  hands  one  of  these  micromcteis  fell,  a 
foot  could    be  divided    into    40,000   parts.      Mr.   Gas- 
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coigne  had  prepared  a  Treatise  on  optics  for  the  press, 
but  he  was  killed  during  the  civil  wars,  in  the  service 
of  Charles  I.  The  MS.  of  this  treatise  was  never 
found. 

It  appears  from  the  Ephemerides  of  the  Marquis  of 
Malvasia,  published  in  1662,  that  he  employed  a  net  of 
silver  wire  in  the  focus  of  the  eyc-glassof  his  telescopes, 
for  measuring  the  diameters  of  the  planets,  the  dis- 
tances of  the  fixed  stars,  and  for  takinij  an  accurate 
drawing  of  the  lunar  spots.  He  had  also  a  contrivance 
for  turning  this  net  in  the  focus  of  the  telescope,  in 
order  to  cause  the  star  to  move  along  one  of  his  wires, 
and  he  obtained  the  angular  distance  of  the  wires,  by 
counting  the  number  of  seconds  which  a  star  required 
10  pass  over  one  of  the  intervals  of  his  net. 

In  the  year  1665,  Messrs.  Auzout  and  Picard,  with- 
out knowing  any  thing  of  the  micrometer  of  Gascoigne, 
published  the  description  of  a  micrometer,  which  con- 
sisted of  silver  wires,  or  fibres  of  silk,  which  were  open- 
ed and  shut  by  means  of  a  screw. 

The  micrometer  was  soon  pretty  generally  intro- 
duced among  the  instruments  of  an  observatory,  and 
underwent  great  improvements  :  New  forms  of  il  were 
invented  ;  and  by  the  successive  labours  of  astronomers 
and  opticians,  it  has  been  brought  to  a  very  high  degree 
of  perfection.  These  various  improvements  and  new 
forms  of  the  micrometer,  will  be  described  under  the 
following  nine  chapters. 

I.  On  fixed  micrometers  with  an  invariable  scale. 

II.  On    Wire-micrometers,    in  which  the  wires  are 

opened  and  shut  mechanically. 

III.  On  Wire-micrometers,  in  which  the  wires  are 
opened  and  shut  optically.  — 

IV^.  On  Double  image  micrometers,  in  which  the 
lenses  or  mirrors  are  opened  and  shut  mecha- 
nically, 

V.  On    Double    image     micrometers,   in    which  the 

lenses,  or   mirrors,   or   prisms,  are    opened   and 
shut  optically. 

VI.  On  Angular  or  Position  micrometers. 

VII.  On  Lucid  disc  micrometers. 

VIII.  On  Doubly  refracting  micrometers. 

IX.  On  IMicrometers  for  microscopes. 

Chap.    I. — Oji  Fixed    Micrometers  with  an   Invariable 
Scale. 

The  earliest  micrometer  of  this  description  that  ap- 
pears to  have  been  used  by  astronomers,  was  construct- 
ed by  the  celebrated  Huygens.  In  the  focus  of  the 
eye-glass  of  his  telescope,  he  fixed  a  brass  plate  with 
a  circul.ir  aperture  a  little  less  than  that  of  the  eye- 
glass. He  measured  the  angle  subtended  by  the  dia- 
meter of  this  circle,  by  measuring  the  time  of  a  star's 
passage  over  it,  which  he  found  to  be  Ifi  minutes. 
He  then  prepared  two  or  three  long  and  slender  brass 
plates  of  various  breadths,  whose  sides  were  very 
straight,  and  converged  very  gradually.  In  using 
these  plates  to  measure  the  diameter  of  a  planet,  he 
slid  one  of  them  through  two  slits  in  the  opposite  sides 
of  the  tube,  so  that  the  plane  of  the  long  plates  touched 
the  plane  of  the  circular  aperture,  or  field;  and  he  then 
observed  in  what  part  of  the  plate  the  breadth  of  it 
just  covered  the  whole  planet.  I5y  taking  this  breadth 
between  the  points  of  a  pair  of  fine  compasses,  and  by 
comparing  it  with  the  diameter  of  the  aperture,  he  ob- 


tained the  apparent  diameter  of  the  planet.  Sir  Isaac 
Newton  has  remarked,  that  the  diameters  of  the  pla- 
nets arc  always  somewhat  bigger,  when  measured  in 
this  way,  than  they  ought  to  be.  This  error,  however, 
might  have  been  corrected  by  using  long  tapering  slits 
in  place  of  plates. 

A  fi.xed  micrometer,  or  reticulum,  for  determining 
the  relative  places  of  stars,  was  invented  and  used  by 
M.  Cassini.  It  consists  of  four  hairs  a  b,c  d,  e  f,  g  h, 
(Plate  CCCLXXV.  Fig.  1.)  crossing  one  anoiber  at 
right  angles  in  the  focus  of  the  eye-glass  at  the  same 
point  ;',  so  that  the  two  first  are  inclined  45°  to  the  two 
last.  The  telescope  is  then  directed,  so  that  the  pre- 
ceding star  may  appear  upon  the  hair  a  b,  and  is  then 
turned  about  its  axis  till  the  star  moves  along  a  b.  The 
time  of  the  first  star's  arrival  at  the  centre  i,  is  then  noted 
by  a  clock,  and  likewise  the  time  of  the  subsequent  stai's 
arrival  at  the  perpendicular  hair  e  d.  The  interval  be- 
tween these  times,  converted  into  degrees  and  minutes. 
is  the  difference  of  the  right  ascensions  of  the  two  stars. 
In  order  to  find  the  difference  of  their  declinations,  the 
times  of  the  subsequent  star's  arrival  at  the  points  k  and 
/  of  the  oblique  hairs  e  f,  g  h,  is  noted.  The  half  of 
the  interval  between  these  times,  is  the  time  in  which 
it  describes  I  m,  or  m  k,  which,  converted  into  degrees 
and  minutes,  gives  the  angular  distance  I  m  ;  and  this 
being  diminished,  in  the  ratio  of  the  radius  to  the  co- 
sine of  the  star's  declination,  gives  the  value  of  m  t,  the 
difference  in  declination  of  the  two  stars. 

This  reticulum  was  much  improved  by  our  eminent 
countryman,  Dr.  Bradley.  In  order  to  avoid  the  incon- 
venience of  turning  the  telescope  about  its  axis,  he 
placed  the  ring  a  b  c,  (Plate  CCCLXXV.  Fig.  2.)  of 
the  reticulum,  in  a  groove  cut  in  the  fixed  ring  ABC, 
and  having  confined  it  laterally  by  three  small  plates  of 
brass  at  A,  B,C,  he  gave  it  a  motion  round  the  axis  of 
the  tube  by  the  endless  screw  DEF,  woiking  in  a  tooth- 
ed arch  d  e  fixed  to  the  moveable  ring  a  b  c.  The  hairs 
g  fi,i  k  cross  one  another  at  right  angles  at/,  the  centre 
of  the  rings  ;  and  when  the  telescope  is  so  placed  that 
the  range  of  a  star  falls  upon/,  let  us  suppose  it  to  move 
in  any  line  f  g  ;  then,  by  turning  the  nut  D,  and  conse- 
quently the  hairy  rf  about  the  fixed  point/,  till  it  touches 
the  stai'  at  7,  it  will  then  coincide  with  the  direction  of 
the  star's  motion,  and  then  all  other  siars  will  move  pa- 
rallel to  il.  In  order  to  find  the  difference  of  declination 
of  two  stars,  he  observes  the  times  of  their  arrival  at 
the  edges  of  two  slender  brass  bars  g  i  0,  g  k  fi  fixed  to 
the  ring  a  b  c,  and  equally  inclined  to  its  diameter  g  //, 
at  an  angle  of  26°  34',  when//t  and/i  will  be  each  one 
half  of /^,  and  A- i~/ !.  Hence  the  difference  of  i  k 
and  I  71  will  be  equal  to  /  m,  the  difference  of  their 
heights  :  that  is,  the  difference  of  the  times  of  the  tran- 
sits of  the  stars  over  any  two  bars  i  k  and  /  ri  will  be 
the  difference  of  their  declination  as  already  explained. 

A  very  simple  and  useful  micrometer,  invented  by 
M.  Cavallo,  is  represented  in  Plate  CCCLXXV.  Fig. 
3.  It  consists  of  a  thin  and  narrow  slip  of  mother-of- 
pearl,  finely  divided  into  200dth  parts  of  an  inch,  by  lines 
which  reach  froin  one  edge  to  near  the  middle  of  the 
scale.  It  is  about  the  24th  part  of  an  inch  broad, 
and  its  thickness  is  equal  to  that  of  common  w^-it- 
ing  paper.  The  simplest  way  of  fixing  it,  is  to 
stick  it  by  strong  cement,  on  the  diaphragm  ov  field- 
bar,  placed  in  the  focus  of  the  eye-glass  next  the  eye. 
The  micrometer  which  M.  Cavallo  adapted  to  a  three 
feet  achromatic  telescope,  magnifying  about  84  times, 
E  e  2 


220 


MICUOMETER. 


had  each  of  iis  divisions  n(.a;'ly  equal  to  a  minute,  and 
as  jtli  pari  ot  a  Uivisioii  touici  be  estimated  by  the 
eye,  it  was  capable  ol  nieasuiiiiij  anj^k  s  within  7^  sc- 
cotifis  ol  a  degiec.  M.  Cavallo  deteiiniiies  llje  v^lue 
ot  tlie  divisions,  by  observiiu;  the  space  which  any 
nuiiitjei'  ol  divisions  subtends  at  a  measurable  distance, 
and  compuiing  irigonometricaily  the  angle  subtended 
by  that  space.  It  is  pieleralile,  however,  in  all  cases, 
to  ascertain  the  anituiar  extent  of  the  held  of  view 
by  tne  time  of  tiie  passage  ol  an  equatorial  star,  and 
10  observe  the  number  ol  divisions  of  the  micrometer 
which  correspond  to  that  anicle. 

"  This  simple  micrometer,"  says  Dr.  Brewster,  "is  very 
conveiiienl  in  portable  telescopes,  wttcre  the  eye-piece 
has  a  motion  about  its  axis  ;  but  in  telescopes  suppon- 
ed  upon  stands,  wiiere  tlie  eye-piece  is  luovco  by  a 
rack  and  pinion,  the  slip  of  motlier-ol-pearl  cannot 
turn  round  upon  its  asis,  and,  consequently,  can  only 
measure  angles  in  one  direction.  This  dilHculty,  in- 
deed, might  be  surmounted  by  a  mechanical  contri- 
vance for  turning  the  diapliragm  about  its  centre,  or, 
more  simply,  by  giving  a  motion  of  rotation  to  the 
tube  which  contains  the  fir,,t  and  second  eye  glasses. 
As  such  a  change  in  the  eyepiece,  however,  is  often 
inconvenient  and  diflicult  to  be  made,  Mr.  Cavallo's 
micrometer  has  this  great  disadvantage,  tliat  it  cannot 
be  used  in  reflecting  telescopes,  or  in  any  achromatic 
telescope  where  the  adjustment  of  the  eye-piece  is  cl- 
fected  by  rack-work,  unless  the  structure  of  these  in- 
struments is  altered  for  the  i)urpose.  Another  disad- 
vantage of  this  micrometer  arises  from  the  slip  of  mo- 
ther-of-pearl passing  through  the  centre  of  the  field. 
The  picture  in  the  focus  of  the  eye-glass  is  broken 
into  two  parts,  and  the  view  is  rendered  still  more  un- 
pleasant by  the  inequality  of  the  segments  into  which 
the  field  is  divided.  In  addition  to  these  disadvantages, 
the  different  divisions  of  the  inicronieter  are  at  unequal 
distances  from  the  eye-glass  which  views  them,  and 
therefore  can  neither  appear  equally  distinct,  nor  sub- 
tend equal  angles  at  the  eye." 

In  order  to  remedy  ihese  inconveniences.  Dr.  Brew- 
ster was  led,  in  1805,  to  contrive  the  circular  niolher- 
of-pearl  micrometer,  which  is  free  of  all  these  disad- 
vantages, and  has  likewise  the  benefit  of  a  kind  of  di- 
agonal scale,  increasing  in  accuracy  with  the  angle  to 
be  measured.  This  micrometer,  which  he  has  often 
used, both  in  determining  smill  angles  in  the  heavens, 
and  such  as  are  suntended  by  terrestrial  objects,  is  re- 
presented in  Plate  CCCLXXV.  Fig.  4.  wiiicli  exhibits 
its  appearance  in  the  focus  of  the  lirst  eye-glass.  The 
iilack  ring,  which  forms  part  of  the  fi,;urc,  is  the  dia- 
phragm, and  the  remaining  part  is  an  annular  portion 
of  mother-of-pearl,  having  its  interior  circumference 
divided  into  360  equal  parts.  The  mother-of-pearl  ring, 
which  appears  connected  with  the  diaphragm,  is  com- 
pletely separate  from  it,  and  is  fixed  at  the  end  of  a 
brass  tu^)e,  which  is  made  to  nio.e  between  the  third 
eye-glass  and  the  diaphragm,  so  that  the  divided  cir- 
cumference may  be  placed  exactly  in  the  focus  ol  the 
glass  next  the  eye.  When  the  mi^:roineter  is  thus  fit- 
ted into  the  telescope,  the  angle  subtended  by  the  whole 
field  of  view,  or  by  the  diameter  of  the  innermost  circle 
of  the  micrometer,  must  be  determined  either  by  mea- 
suring a  base,  or  by  the  passage  of  an  equatorial  star  ; 
and  the  angles  subtended  by  any  number  of  divisions 
or  des^rces  will  be  found  by  a  table  constructed  in  the 
following  m inner. 

Let  timfin  b,  Plate  CCCLXXV.  Fig.  5.  be  the  in- 


terior circumference  of  the  micrometer  scale,  and  let 
m  n  be  the  object  to  be  measured.  Bisect  the  aren  m 
n  in  /J,  and  draw  C  w,  C  fh  C  n.  The  line  C  fi  will  l>e 
at  right  angles  to  m  n,  and  therefore  m  n  will  he  twice 
the  bim  of  half  the  arch  m  /i  n.  Consequently-  A  '<  : 
m  ti^  Rad  :   Sine  of  i  ni  /i  n;  therefore  m  n  x  R^-  ii. 


^  m  {i  nxAB.  and  m  /;  n^ 


sin    i  m  /I  n 


X  .'VB  ;  aformu- 


^•' ' R 

la  by  which  the  angle  subtended  by  the  cnord  of  any 
number  ot  degrees  may  be  easily  found.     The  first  part 

r    ■      r          ,        •      *■''>•  i  '»  f'  "■  ■  ,       .  „ 

ol  the  lorniula,  viz.  ~- is  constanl,  while    Al> 

varies  with  the  size  of  me  micrometer,  and  with  the 
magnil)ing  puwer  which  is  applied.  Dr.  B.  therefiie 
computed  the  fohnwing  I'abie,  containing  llie  vaiue  of 
the  constant  part  of  the  lormula  fur  every  degree  or  di- 
vision of  the  scale. 
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A  series  of  nuciomeicis,  principally  for  tlie  purposes 
of  micioscopitai  obb'.rvatioiis,  were  cuiisiiucltci  by  the 
lale  Mr.  Coventry  of  Souihwark,  with  a  degree  of  deli- 
cacy and  accuracy  wluth  was  never  before  iquullcci. 
Tliey  consisted  of  k'^ss,  ivory,  and  silver  scales,  on 
whicn  are  drawn  parallel  lines  from  the  lotli  to  the 
Iu,u00dth  piut  of  an  uicli. 

Mr.  Burton  of  the  n.int,  Mell  kuown  for  his  me- 
chanical mgthuily,  has  cairi>.d  the  ^ri  of  dividing;  nii- 
cronittricul  scaks  to  the  lii^hebt  degree  ot  peiftelion. 
Tne  engine  which  he  uses  was  given  to  him  ny  liis  late 
faihei -inlaw,  the  ci.lel)raied  M;.  H..rnson.  It  was 
constructed  by  Mi'.  Hariisnn  liiiiisi.ll,  and  its  merits  de- 
pi  nd  chKHy  on  the  iieuul)  snd  txcclience  of  the  sciew  ; 
IIk  jppataius  lor  cutting  wnich  uy  an  excellent  inclin- 
ed plane,  aibo  accompanied  the  engine  The  plate  in  liie 
screw  is  not  oiiided  higher  than  Souudth  p.trts  ot  an 
inch;  l)Ut  Mr  Bailon  has  cnawn  iinisioiison  glass,  so 
nnf.ute  as  the  lUjUuOdth  part  of  an  ii'ch.  In  drawing 
lines  of  ^OdO  in  an  inch,  Mr.  Barton  often  leaves 
out  one  line  by  design  ;  and  one  of  tne  greatest  prools 
of  tile  stability  of  the  entwine  is.  tiiat  after  having  taken 
oft  the  brass  lable  wiih  the  work  upon  it,  wnen  the 
omission  is  ilistincily  perceived,  he  can  rescore  it  to  its 
place,  and  intruduce  the  line  ivithout  its  being  distinguisl:- 
ablt  from  the  rest. 

For  farther  information  on  fixed  micrometers,  see 
Huygen's  Stjstema  ■Saturiii,  p.  82.  Cassini,  Pliil. 
Tians.  No.  2J6.  Smiih's  O/itics-  vol.  ii  p.  342  Ca- 
vallo,  P/iil.  Trans.  1791,  p.  283.  Cavallo's  A'at.  P/iih- 
sofi/iy,  vol.  iii  P/iit.  Mag.  vol.  xxi.'i  p.  28.  Brewster's 
Treatise  on  JVcw  Philjsofihical  Instruments-  p.  48.  Ber- 
noulli, Mem.  Acad.  Berl.  1773,  p.  193.  Watt,  in  the 
Edinburgti  Philusolihical  Journal,  vol.  ii.  p.    121. 


CHAP.  II. 

On   Wire  Micrometers,  in  which  the   Wires  or  Fibres  are 
ofientd  and  shut  mechanically. 

In  the  original  micrometer  of  Mr.  Gascoigne,  two 
metallic  edges  were  made  to  separate  from  and  ap- 
proach one  another;  and  when  his  instrument  was 
shown  to  Dr.  Hooke,  he  immediately  suggtsti-d  the 
substitution  of  fine  wires  in  place  of  the  edges  of  me- 
tallic plaies,  and  they  have  accordingly  been  retained 
in  almost  all  the  subsetiuent  lornis  of  the  inslrument. 

The  wire  micrometer, as  constructed  by  Messrs.  Au- 
zout  and  Picard,  underwent  various  improvements  in 
the  hands  of  Dr.  Bradley  and  other  astronomers,  and  in 
our  article  Astkono.my,  we  have  given  a  drawing  and 
desi  lipiion  of  one  of  the  most  improved  kind,  as  made 
by  Mr.  Trougliion. 

In  all  micrometers  with  moveable  fibres,  their  sepa- 
ration and  approach  is  cPficted  by  means  of  a  screw 
with  about  U)0  threads  in  an  inch,  and  as  every  revo- 
lution of  the  screw  is  again  divided  upon  a  circular 
pliie  into  loodths  of  an  incli,  the  lo.O  Odth  part  of 
an  inch  may  be  perceived  in  the  number  ot  the  wires. 
Sometinu  s  the  screws  are  made  with  2oo  or  even  300 
threads  in  an  inch,  with  the  view  of  giving  additional 
delicacy  to  the  scale,  but  in  cases  of  tliis  kind  the  threads 
are  so  minute,  that  they  have  not  the  requisite  strength 
for  a  micrnnicier. 

The  double  screw  of  Mr.  Hunter,  wl  i<  h  we  h.ave  al- 
ready described  in  our  article  Mechanics,  furnisSes 


us  with  the  means  of  obtaining  a  very  slow  motion  in 
the  moveable  wires  by  means  of  two  screws,  svith  dif- 
ferent numbers  of  threads  in  an  inch,  the  eflect  being 
the  same  as  if  a  single  screw  was  employed,  having 
the  size  of  Its  threads  equal  to  the  difl"erence  of  the  size 
of  tne  tnreads  ot  the  two  screws. 

The  very  same  contrivance,  with  a  slight  modifica- 
tion, has  been  pioposed  by  M.  Prony,  under  the  name 
of  the  nonius  screw.,  lor  the  purpose  of  moving  the  wii<-s 
of  micrometers.  It  is  represented  in  Plate  CCCLXXV. 
Fig.  6.  where  .'VB  is  an  axis  divided  into  three  parts, 
ab.  cd,  cf.  The  screws  upon  the  parts  a3,  cf  have  the 
same  number  of  threads  in  an  inch,  and  pass  through 
two  female  screws  in  the  fixed  supports  C,  D.  The 
axle  AB  move->  horizontally,  and  any  part  of  its  axis 
describes  at  each  turn  of  the  handle  H,  a  space  equal  to 
the  distance  between  the  threads.  The  middle  screw  cd 
has  a  greater  or  lesser  number  of  threads  in  an  inch  than 
ab  or  ef,  the  difTerencc  between  the  two  being  as  small  as 
we  chuse.  It  passes  through  a  female  screw  M.  which 
carries  the  moveable  micrometer  wire, and  the  piece  M  is 
prevented  Irom  turning  by  a  groove  in  CD,  in  which  its 
lower  extremity  is  guided.  Tne  s'-riw  M  therefore 
will  be  carried  backwards  towards  H  iiy  the  screw  cd 
more  or  less  rapidly  tlian  it  advances  forwards  along 
with  the  axis  AB,  according  as  the  number  of  threads 
in  cd  IS  less  or  greater  than  those  in  ab  and  ef.  Tne 
threads  in  the  screws  ab,  ef  may  be  of  any  magnitude, 
as  the  piece  M  advances  or  recedes  in  virtue  ot  their 
difference.  It  is  found  dilficult  in  practice  'O  make  the 
two  screws  ab,  ef  so  equal  that  they  experience  no  re- 
sistance in  tiie  parts  C,  D  ,  but  one  of  the  two  may  be 
suppressed,  if  supplied  by  a  sitnple  axis,  which  is  in 
fact  reducing  it  exactly  to  Mr    Hunter's  screw. 

The  fibres  lor  micrometers  have  generally  been  silver 
wire  s  drawn  to  a  great  degree  of  fineness.  Muschen- 
broek  infoims  us,  that  an  artist  of  Nuremberg  drew 
gold  wire  s6  fine,  that  500  inches  of  it  only  weighed 
one  grain  ;  but  he  does  not  slate  by  what  means  it  was 
made.  In  1775,  Felix  Fontana  recommended  the  spi- 
der's web  as  a  substitute  for  silver  wire,  and  he  is  said 
(though  we  suspect  an  error  in  the  statement)  to  h  »ve 
found  them  so  small  as  the  8000th  part  of  a  line.  The 
use  of  the  spider's  web  was  introduced  by  Mr.  Trough- 
ton,  who  found  it  to  be  so  fine,  opaque,  and  elastic,  as  to 
answer  all  the  objects  of  practical  astronomy.  He  has 
found,  however,  that  it  is  only  the  stretcher,  or  the  long 
line  that  supports  tne  web,  which  possesses  these  valu- 
able properties.  The  facility  with  which  fine  glass  fibres 
can  at  all  times  be  obtained  induced  Dr.  Brewster  to 
recommend  them  for  niicrometrical  fibres,  and  some  of 
those  which  he  employed  were  aliout  tjo^  of  an  inch 
in  diameter,  bisected  longitudinally  with  a  fine  trans- 
parent line  about  the  3000dth  of  an  inch  in  diameter. 
Dr.  Brewster  sometimes  employed  threads  of  melted 
sealing  wax.  Mr.  Wallace  has  more  recently  recom- 
mended the  fibres  of  asbestos,  which  can  be  obtained 
to  any  degree  of  fineness. 

The  formation  of  miciometrical  fibres  has,  however, 
been  brought  lo  a  high  degree  of  perfection  by  Dr. 
Wollaston,  who  has  discovered  a  method  of  making 
them  of  any  degree  of  fineness,  .\lonc:  the  axis  of  a 
cylindrical  mould  he  placed  a  small  platinum  wirt,  and 
then  filled  the  mould  with  melted  silver  The  silver 
was  now  drawn  out  till  it  was  about  the  oOOdth  part  of 
an  inch,  for  example,  in  diameter,  and  it  i^  manifes',  that 
if  the  platinum  wire  was  -j'jth  of  the  diameter  of  the 
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silver  wire, before  the  operation  of  drawint;  commenced, 
it  must  be  -j^'ugdlli  of  an  inch  in  diameter  when  the  sil- 
ver wire  is  ^A^dth.  In  this  state  the  silver  wire,  with 
the  platinum  one  inclosed,  is  bent  into  the  form  of  the 
letter  U,  making  a  hook  at  each  of  its  ends,  and  in  this 
stale  it  is  suspended  by  a  i^old  wire  and  dipped  in  hot 
nitric  acid  or  aquafortis.  The  silver  is  now  dissolved 
by  the  nitric  acid,  except  at  its  extremities,  and  the 
platinum  wire  remains  untouched  by  the  acid.  The 
hooks  at  the  end  of  the  wire  retaining  the  silver  served 
to  make  the  platinum  wire  visible.  By  this  ingenious 
iiitlhod  he  easily  obtained  platinum  wires,  or  gold 
wires  of  ^j'^j  or  ^g'55  an  inch  in  diameter,  and,  with  a 
little  attcmion,  he  loimed  them  so  small  as  the  7^550^'^ 
pan  ol  an  inch.  The  single  lens  micrometer  by  which 
Dr.  VV'oUaston  measured  the  diameter  of  these  fibres, 
will  be  described  in  Chapter  IX. 

Micrometrical  fibres  may  be  placed  in  delicate  parallel 
grooves  formed  on  the  diaphragm  of  the  first  eye  glass, 
and  fixed  in  their  places,  for  temporary  purposes,  by  a 
thin  layer  of  bees-wax  or  a  diop  of  varnish  ;  but  when 
they  are  required  to  be  kept  at  an  invariable  distance, 
it  is  safer  to  pinch  them  to  the  diaphragm  by  a  small 
screw  nail  near  the  extremity  of  each  wire.  In  order 
that  the  fibres  may  be  placed  exactly  in  the  anterior 
focus  of  the  eye-glass,  the  diaphragm  should  be  made 
moveable  along  the  axis  of  the  eye-tube. 

See  Townley,  Phil.  Trans.  No.  25.  Hooke,  Phil. 
Trans.  Jlbr.  vol.i.  p.  217.  Hooke's  Posthumous  Works, 
p.  497,498.  Uey'is's  jiccouut  o/Gascoiiftie's  Observations, 
in  Phil.  Trans,  vol.  xlviii.  p.  190.  Auzout  and  Picard, 
Mem.  ylcaU.  Par.  See  Rozier.  Bradley  in  Smith's  0/ilics, 
vol.  ii.  p.  345,  346  Fontana,  Saggio  del  real  gahinetto  di 
Fisica  e  di  storia  naturale  dc  Firenze,\{.om.  1775.  Prony 
in  Lanz  and  Bettancourt's  Essais  sur  la  Camp,  de  Ma- 
chines, p.  15.  Brewster's  Treatise  on  A''eiv.  Phil.  Instru- 
ments, p.  74.  Wollaston,  Phil.  Trans.  1813,  Part  I. 
Kdinburgh  Philosophical  Journal,  vol.  i.  p.  202. 


CHAP.  III. 

On    Ulre  Micrometers,  in  which  the  scale  is  varied,  or  the 
Jl'irrs  opened  and  shut  o/itically. 

The  idea  of  varying  the  magnitude  of  the  meshes  of 
a  net  of  silver  wire,  permanently  fixed  in  the  focus  of 
the  eye-glass  of  a  telescope,  for  the  purpose  of  measur- 
ing the  digits  of  eclipses,  seems  to  have  been  first  sug- 
gested by  M.  de  La  Hire.  The  same  idea  afterwards 
occurred  to  the  late  celebrated  Mr.  Watt,  (as  he  himself 
informed  us,)  who  constructed  a  sort  of  micrometer  up- 
on this  piinciple;  but  he  never  published  any  account 
of  it,  and  did  not  examine  its  optical  properties.  See 
Edinburgh  Philosophical  Journal,  vol.  ii    p.  124. 

The  idea  of  opening  and  shutting  one  or  more  pairs 
of  wires  opticnUy,  instead  of  mechanically,  was  first  ap- 
plied as  a  general  principle  for  micrometers  by  Dr. 
Brewster.  In  his  treatise  on  jSi'env  Philosophical  Instru- 
ments,  he  has  described  various  micrometers  of  this 
kind,  which  seem  to  possess  properties  worthy  of  the 
attention  of  practical  astronomers  ;  and,  if  we  are  not 
misinformed,  one  of  these  telescopical  micrometers  has 
been  recently  fitted  up  for  use  in  the  Observatory  at 
Greenwich,  at  the  desire  of  our  celebrated  astronomer 
royal,  Mr.  Pond. 

"  The  diameter  of  the  sun,  or  any  portion  of  space. 


may  be  comprehended  between  a  pair  of  fixed  wires 
placed  in  the  eye-piece  ol  a  telescope,  either  by  a  me- 
chanical or  an  optical  contrivance  ;  in  the  one  case,  by 
varying  the  distance  of  the  wires  till  they  contain  ex- 
actly the  solar  disc  ;  and  in  the  other,  by  expanding 
or  contracting  the  image  of  the  sun  till  it  exactly  fills 
the  space  between  a  pair  ol  fixed  wires.  Thus  let  SV. 
Plate  CCCLXXV.  Fig.  7.  be  the  sun  in  contact  with 
the  lower  wire  CD,  the  wire  AB  may  be  moved  into 
the  position  ab,  so  as  to  touch  the  upper  limb  S'  of  the 
sun  i  or  if  the  wires  AB,  CD,  are  both  fixed,  we  may, 
by  increasing  the  magnilying  power  of  the  telescope, 
expand  the  image  SV  into  S«,  till  its  north  and  south 
limbs  are  in  accurate  contact  with  the  fixed  wires.  In 
the  first  of  these  methods,  which  has  been  already  ex- 
plained in  the  description  of  the  common  wire  micro- 
meter, the  angle  subtended  by  the  sun  is  measured  by 
the  revolutions  ol  the  screw,  \(hich  are  necessary  to 
bring  the  wire  AB  from  a  state  of  coincidence  with  CD 
in  the  position  ab  : — In  the  second  method,  which  is 
the  principle  on  which  the  new  instrument  is  founded, 
the  angle  is  measured  by  the  change  of  magnifying 
power  which  is  required  to  enlarge  the  solar  image,  till 
its  diameter  is  exactly  equal  to  the  distance  between  the 
wires.  Though  the  wires  are  in  this  case  absolutely 
fixed,  yet  the  angle  which  they  subtend  at  the  observ- 
er's eye  continually  changes  with  the  magnifying  power 
of  the  telescope  ;  for  if  the  sun  SV  fills  half  the  space 
between  the  wires  AB,  CD,  before  the  magnifying 
power  is  increased,  the  angle  subtended  by  these  wires 
must  be  ecjual  to  twice  the  diameter  of  the  sun,  or  about 
62  minutes  ;  and  when  the  solar  image  has  been  ex- 
panded to  Ss,  the  wires  AB,  CD,  only  subtend  an 
angle  equal  to  the  sun's  diameter,  or  about  31  minutes  j 
so  that  if  this  expansion  of  the  sun's  image  has  been 
produced  by  a  gradual  change  in  the  magnilying  power 
of  the  telescope,  the  wires  must  have  subtended  every 
possible  angle  between  31  and  62  minutes. 

The  gradual  variation  of  the  magnifying  power, 
which  is  thus  essential  to  the  construction  of  the  in- 
strument, may  be  effected  by  different  contrivances, — by 
changing  the  distance  between  the  two  parts  of  the 
achromatic  eye-piece  ;  by  separating  one  or  more  of  the 
lenses  of  the  compound  object  glass  ;  or  by  making  a 
convex,  a  concave,  or  a  meniscus  lens,  move  along  the 
axis  the  telescope,  between  the  object  glass  and  its  prin- 
cipal focus. 

The  last  of  these  contrivances,  which  is,  for  many 
reasons,  preferable  to  any  of  the  other  two,  is  represent- 
ed in  Plate  CCCLXXV.  Fig.  8.  where  O  is  the  object 
glass,  whose  principal  focus  is  at  f,  and  L  the  separate 
lens,  which  is  moveable  between  O  and  /.  The 
parallel  rays  R,  R,  converging  to  f,  after  refraction  by 
the  object  glass  O,  are  intercepted  by  the  lens  L,  and 
made  to  converge  to  a  point  F,  where  they  form  an 
image  of  the  object  from  which  they  proceed.  The  fo- 
cal distance  of  the  object  glass  O  has  therefore  been 
diminished  by  the  interposition  of  the  lens  L,  and  conse- 
C|uently  the  magnifying  power  of  the  telescope,  and  the 
angle  subtended  by  a  pair  of  fixed  wires  in  the  eye- 
piece, have  suffered  a  corresponding  change.  When 
the  lens  is  at  /,  in  contact  with  the  object  glass,  the  fo- 
cus of  parallel  rays  will  be  about  </>;  the  magnifying 
power  will  be  the  least  possible,  and  the  angle  of  the 
wires  will  be  a  maximum  ;  and  when  the  lens  is  at  /', 
so  that  its  distance  from  O  is  equal  to  Of,  the  focus  of 
parallel  rays  will  be  at/; — the  magnifying   power  will 
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be  the  greatest  possible,  and  the  angle  of  the  wires  will 
be  a  minimum.  When  the  lens  L  lias  any  intermediate 
position  between  I  and  I',  the  magnilymg  power  and 
the  angle  of  the  wires  have  an  intennediate  value, 
which  depends  upon  the  distance  oi  the  lens  from  the 
object  glass.  Hence  it  appears,  that  the  scale  which 
measures  these  variations  in  tlie  angle  of  the  wires,  may 
always  be  equal  to  the  focal  length  of  the  object  glass; 
and  it  may  be  shewn  in  the  folio *ving  manner,  that  it 
is  a  scale  of  equal  parts,  the  changes  upon  the  angle 
being  alWciys  proportional  to  the  vaiiation  in  the  position 
ol  the  moveable  lens. 

The  pointy  being  that  to  which  the  rays  incident 
upon  L  always  converge,  we  shall  have,  by  the  princi- 
ples of  optics,  F  +  L/:  F=L/:  Ll*%  F  being  equal  to 
the  local  length  of  the  lens  L.  Now  it  is  obvious,  that 
the  magnitude  of  the  image  formed  at  F,  alter  refrac- 
tion through  both  the  lenses,  will  be  to  the  magnitude 
of  ihe  image  formed  at/ by  the  object  glass  O,  (or  by 
both  lenses  when  L  is  at  I',)  as  LF  is  to  L/;  for  the 
image  formed  at/ is  the  virtual  object  from  which  the 
image  at  F  is  formed,  and  the  magnitude  of  the  image 
is  always  lo  the  magnitude  of  the  object  directly  as 
their  respective  distances  from  the  lens.  Hence  the 
magnifying  power  of  the  telescope,  when  the  lens  L  is 
in  these  two  positions,  is  in  tlie  ratio  of  LF  to  L/",  con- 
sequently the  angle  subtended  by  the  wires,  which  must 
always  be  inversely  as  the  magnifying  power,  will  be  as 
L/toLF 

By   making  Ly"=6,  the  preceding  formula  becomes 

F-fA:F=d:LF.       Hence    LF=r— ^.      Then    calling 

r  -f-o 

A  the  least  angle  subtended  by  the  wires,  or  the  angle 

which  they  subtend  when  the  lens  L  is  at  /',  and  «  the 

angle  which  they  subtend  when  the  lens  is  at  L  or  in 

any    other    position,    we  have  A:a=LF:Ly',  that  is 

A  :  «=  :  b,  and  <«=A-f -— =the  angle  for  any  dis- 

t  -yb  1' 

tance  b.     Calling  P  the  greatest  magnifying  power,  and 

T  the  magnifying  power  for  any  distance  b,  we  shall 

;:        F*  J  PF  u  f 

nave  P  :  3-=6  :  = — -,  and  »== — r  =  the  power  for  any 

F+6  F+A 

distance  b.  Making  A=20,  P=20,  F=IO,  and  6=0,  I, 
2,  3,  4,  successively,  we  obtain  from  these  two  formula: 
the  results  in  the  following  table. 


Different 

values  of 

b 

Calculated  mag- 
nifying powers. 

Differences. 

Calculated 
angles. 

Differ, 
ences. 

0 

1 
2 

3 

4 

20.00000 
18.18182 
16.66666 
15.38461 
14.28571 

1.81818 
1.51515 
1.28205 
1.09890 

20' 
22 
24 
26 
28 

2 
2 
2 
2 

Hence  it  appears,  that  when  the  different  values  of  b 
are  in  arithmetical  progression,  the  angle  a.  of  the  wires 
varies  at  the  same  rate,  and  therefore  the  scale  which 
measures  these  angular  variations  is  a  scale  of  equal 
parts.  The  magnifying  power,  however,  does  not  vary 
with  equal  differences,  and  consequently  a  scale  for 
measuring  its  variations,  if  any  scale  were  wanted,  is 
not  a  scale  of  equal  parts. 


Having  thus  ascertained  the  nature  of  the  scale,  we 
shall  now  proceed  to  point  out  the  method  of  constructing 
it.  It  i-i  obvious  that  the  length  of  the  scale  is  arbi- 
trary, and  may  be  made  equal  either  to  the  wliole  fo- 
cal Icngtii  O/of  tiie  object  glass,  or  to  any  porlion  of 
it.  If  ihe  lens  L  moves  along  the  nvhole  length  of  the 
a.xis  O/,  the  angle  subtended  by  the  wires  can  be  va- 
ried to  a  greater  degree  than  if  the  lens  moves  only 
along  a  portion  of  the  axis;  but  as  this  advantage  may 
be  obtained  by  a  contrivance  hereafter  lo  be  described, 
it  will  be  found  more  convenient  for  astronomxal  pur- 
poses to  make  the  lens  moveable  only  along  a  part  of 
the  axis,  as  from  L  towards/. 

Let  us  suppose,  therefore,  that  when  the  object  glass 
O  is  36  inches  in  focal  length,  10  inches  will  be  a  con- 
venient length  for  the  scale,  and  that  the  telescope  is 
constructed  so  that  the  lens  L  can  move  freely  through 
that  space  reckoned  from/,  the  next  thing  to  be  deter- 
mined is  the  focal  length  of  the  l^ns  L.  It  is  evident 
that  a  lens  of  6  inches  focal  length  will  produce  a  much 
greater  diminution  of  magnifying  power,  and  conse- 
quently a  much  greater  increase  upon  the  angle  of  the 
wires  in  moving  from/  to  L  than  a  lens  of  greaier  fo- 
cal length  ;  so  that  the  value  of  the  whole  scale  in  mi- 
nutes or  seconds,  or  the  increase  in  the  angle  occasion- 
ed by  the  motion  of  the  lens  from/  to  L,  must  be  in- 
versely as  the  focal  length  of  the  moveable  lens.  If 
the  angle  of  the  wires  is  26  minutes,  for  example,  and 
if  the  magnifying  power  of  the  telescope  is  diminish- 
ed from  40  to  30  by  the  motion  of  the  lens  from  /  lo 
L;  then  when  the  lens  is  at  L,  the  angle  of  the  wires 
will  be  34'  40",  for  30  :  40  =  26' :  34' 40".  Hence  we 
have  a  scale  of  10  inches  to  measure  26' — 34'  4o",  or 
8'  40",  and  therefore  every  tenth  of  an  inch  on  the  scale 
will  be  equal  to  5''.2. 

If  we  employ  a  lens  of  much  greater  focal  length, 
so  as  to  diminish  the  magnifying  power  only  from  40 
to  35,  and  if  the  angle  of  the  wires  is  29  minutes; 
then  when  the  lens  is  at  L,  the  an^le  of  the  wires  will 
be  33'  9"  nearly,  for  35  :  40  =  29':' 33'  9".  And  hence 
we  have  a  scale  of  10  inches  to  measure  29' — 33'  9", 
or  4'  9",  consequently  every  tentli  of  an  inch  on  the 
scale  corresponds  to  3".3.  From  this  it  will  be  mani- 
fest, that  the  accuracy  of  the  scale  is  increased  by  in- 
creasing the  focal  length  of  the  moveable  lens. 

The  two  preceding  examples  are  suited  to  a  micro- 
meter for  measuring  the  diamaters  of  the  sun  and  moon 
at  their  various  distances  from  the  eanh  ;  but,  in  order 
to  show  the  resources  of  the  principle  on  which  tlie  in- 
strument IS  founded,  we  shall  take  another  example, 
better  adapted  to  this  purpose. 

Let  us  suppose  that  ihe  pair  of  fixe.l  wires  subtends 
only  an  angle  of  40",  fur  the  purpose  of  measuring  the 
distance  Ijetween  double  stars,  or  the  diamelers  of  some 
of  the  smaller  planets,  that  the  telescope  magnifies  300 
times,  and  that  the  lens  L  in  its  mitioii  f;om/to  L, 
through  a  space  of  10  inches,  diminiblies  the  power  of 
the  instrument  to  240;  then  whin  the  kns  is  at  L,  the 
angle  of  the  wires  will  be  50",  lor  240  :  200-:^  4o"  :  50". 
Hence  we  h.ive  a  scale  of  ten  inches  to  nieaburc  40" — 
so",  or  lo",  so  that  every  inch  of  the  sc.Ue  corresponds 
to  1",  and  every  lenth  of  an  inch  to  6"'.)  Fron  tliis  it 
follows,  that  the  accuracy  of  the  scale  increases  as  the 
angle  subiciuled  by  the  fi.v:ed  wires  diminislics. 

If  it  should  be  found  convenient  to  make  each  divi- 
sion of  tiic  scale  correspond  lo  a  greater  variation  in  the 
angle  than  in  any  of  the  examples  which  we  have  given, 


224 


MlCIlOMiyiKR. 


it   would  llicn   lie  pioper   lo  uuko   use    of  a  vernier  lor 
subdividing  the  units  of  (lie  sc:;ilc. 

In  order  lo  siiow  more  clearly  tlic  iiKtliod  of  com- 
pleting llie  s(,;ile,  we  have  represented  a  telescope  fur- 
nished nitli  a  inicroiueter,  in  Plate  CCXLXXV.  Fig. 
9,  where  AB  is  the  principal  tube,  with  the  object 
glass  at  B  ;  CD  a  secondary  tube,  at  the  right  hand 
extremity  of  which  is  fixed  the  lens  L,  (Fig.  8.) 
which  is  moved  backwards  and  forwards  willi  the  tube, 
by  the  milled  head  F  ;  and  E  the  eye-piece,  w  hich  is  ad- 
justed to  distinct  vision  by  the  milled  head  G.  The 
small  index  i  projecting  from  the  principal  tube  below 
A,  and  furnished  with  a  vernier  scale  if  necessary, 
points  out  the  divisions  on  the  scale.  Let  it  now  be 
required  to  construct  the  scale  for  the  2d  Exam|)le, 
where  the  lens  L,  by  moving  hum/  to  L,  changes  the 
power  of  the  telescope  from  40  to  35.  Having  moved 
the  tube  CD  as  far  out  as  possible,  by  the  milled  head 
F,  mark  the  point  of  't  at  n  tu  which  the  index  i  points, 
and  this  will  be  the'  beginning  or  zero  of  the  scale. 
Adjust  tliL-  eye-tube  E  to  distinct  vision,  and  find  by  ex- 
periment* the  angle  siditended  by  the  fixed  wires:  Let 
this  angle  be  29  minutes.  Move  the  tube  CD  as  far  in 
as  possible  by  means  of  the  nut  F,  till  the  index  i  points 
to  m,  and  mark  this  as  the  other  extremity  of  the  scale. 
Let  the  eye-tube  E  be  again  adjusted  to  distinct  vision, 
and  the  angle  subtended  by  the  wires  agam  determined 
experimentilly  ;  and  let  this  angle  be  now  33'  9".  In 
order  to  find  the  point  of  the  scale  corresponding  lo  33', 
say,  As  4'  9",  the  value  of  the  whole  scale  is  to  10  inches, 
the  length  of  the  scale,  so  is  9"  to  36  hundredths  of  an 
inch,  which,  being  set  from  m  lo  o,  will  mark  out  the 
point  0  as  corresponding  to  33'.  The  space  o  ?i  being 
divided  into  four  parts  for  minutes,  and  each  minute  into 
as  many  divisions  as  possible,  the  micrometer  will  be 
ready  for  use.  If  great  accuracy  is  required,  every 
unit  of  the  scale  might  be  determined  experimentally, 
by  any  of  the  methods  mentioned  in  the  preceding  note. 
The  instrument  thus  constructed,  is  capable  of  measur- 
ing angles  only  between  29'  and  33'  9",  and  is  therefore 
peculiarly  fitted  for  determining  the  diameters  of  the 
sun  and  moon.  lis  range,  however,  could  easily  have 
been  extended,  by  lengthening  the  tube  CD,  or  by  em- 
ploying a  moveable  lens,  of  smaller  focal  length  ; — or 
instead  of  one  pair  of  wires,  we  might  use  several  pairs, 
as  AB,  CD,  ab,  cd,  «/3,  yS-,   (Plate  CCCLXXV^  Fig. 

•  In  order  lo  find  the  angle  sublemU-d  by  a  pair  of  wh-es  AB,  CO,  Fiij.  7,  direct  the  telescope,  the  object-glass  of  which  is  supposed 
to  be  at  the  ponit  A,  I'ig.  11,  to  any  iipriglit  object  MN,  with  a  plain  siii-facc,  perpendicular  lo  the  axis  of  the  telescope,  and  placed  at 
a  convenient  distance, 
wires  seem  to  cover, 
2.57  inches.  Bisect  ! 
inches,  to  determine 
angle  B.\C,  or  that  subtended  by  the  wires,  will  be  29'. 

It  is  obvious,  however,  that  on  account  of  the  proximity  of  the  object  MN,  the  image  of  it  in  the  telescope  is  formed  by  rays  which 
fall  diverging  upon  the  object  glass  O,  and  therefore  this  image  will  be  formed  at  /',  Fig.  8,  at  a  greater  distance  than  the  principal 
focus  /.  Hence  the  magnifying  power  will  be  greater,  and  the  angle  of  llie  wires  less,  than  Ihey  would  have  been  had  the  object  .MN 
been  infinitely  distant.  It  is  necessary,  therefore,  to  find  the  corrected  angle  BAG,  so  that  we  may  have  the  real  value  of  that  angle 
when  the  telescope  is  directed  to  the  heavenly  bodies.  Let  O  /,  the  focal  length  of  O,  Fig.  8,  be  called  <f  ;  D  the  distance  of  the 
object  MN  ;  a  the  angle  found  by  experiment ;  x  the  correct  angle  ;  F  the  focal  length  of  L  ;  and  b  the  distance  of  the  lens  L  from 

.=//,  the  increase  of  focal  length.     Calling  this  value  of//'m,  we 


10.)  so  placed  that  only  one  pair  should  be  in  the  field  of 
view  at  a  time,  and  tliat  the  Ic.ist  angle  of  the  serond 
pair  should  be  equal  to  the  greatest  angle  of  the  first 
pail,  and  the  least  angle  of  the  third  p.iir  cqujl  to  ihi; 
giealcst  angle  of  tlic  secorid. 

When  the  micrometer  is  constructed  on  these  prifici- 
ples,  it  is  certainly  free  from  almost  all  those  sources 
ot  error  with  which  the  wire  inicionictor  is  afi'ccted. 
The  imperfections  of  the  screw,  the  errors  aiising  from 
the  uncertainly  of  the  zero,  Irom  the  bad  cmterihg  of 
tlie  lenses,  from  the  want  of  parallelism  in  the  wires, 
and  from  the  minuteness  of  the  scale,  arc  compielcly 
removed.  Nay,  if  the  sc»le  is  formed  by  direct  expe- 
riments, whatever  errors  may  exist  in  the  instrument 
are  actually  corrected;  for  as  the  soiiices  from  which 
these  errors  proceed  existed  in  the  instrument  duriitg 
the  formation  of  the  scale,  they  cannot  possibly  afTect 
the  result  of  any  observation.  The  scale  is  in  fact  the 
record  of  a  scries  of  exjitrinienlal  results,  and  the  ob- 
servation tnusl  be  as  free  fiom  crior  as  the  experinitnts 
by  which  the  scale  was  formed.  It  would,  therefore,  be 
of  great  advantage,  in  micronieliical  observations,  to 
make  ihe  points' B,  C,  (Plate  CCCLXXV.  Fig.  11,) 
with  which  the  wii'cs  appear  to  co!ne  in  coiiiact,  as  lu- 
minous as  the  objects  lo  wliich  it  is  iiilended  to  apply 
the  instrument,  or  rather  lo  have  a  series  of  results  for 
objects  of  various  degrees  of  illumination. 

In  the  preceding  micrometer,  the  angle  of  a  pair  of 
fixed  wires  is  increased  and  diminished  by  llie  motion 
of  a  second  object  glass  along  the  axis  of  the  telescope  ; 
while,  in  the  present  inslrumenl,  the  variation  of  the 
angle  is  effected  by  separating  the  two  parts  which  com- 
pose an  achromatic  eye  piece  ;  or,  when  the  eye-piece 
consists  of  two  or  three  lenses,  by  separating  ihe  lens 
next  the  eye  from  the  remaining  lenses. f  If  the  small 
tube,  which  contains  the  field-glass  and  the  first  eye- 
glass, be  pulled  out  beyond  its  natural  position,  the  mag- 
nifying power  of  the  instrument  will  be  increased;  and 
if  the  same  lube  be  pushed  farther  in  than  its  natural 
position,  the  magnifying  power  will  be  diminished.  It 
will  be  found,  in  general,  that  if  the  tube  already  men- 
tioned be  allowed  lo  move  over  the  space  of  four  inches, 
that  is,  about  two  inches  on  each  side  of  its  natural  po- 
sition, the  magnifying  power  at  one  extremity  of  this 
space  will  not  be  very  far  from  double  of  what  it  is  at 
the  other  extremity. 
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the  focus  /.    Then  we  have,  by  the  principles  of  Optics,  -— - 

have  A-t-m=L/',  and  by  the  principles  of  Optics,  F-f  i+m :  V=6+m  ■  pq^rr^,  for  t'":  "e*  ^'^lue  of  LF,  or  for  LF'.      Hence 

LF  :  LF'=a  :  x  :  that  is, r  :  — ^—^a  :  x ;  a  formula  from  which  the  corrected  angle  x  may  be  readily  found. 

F  +  A      F+b-\-m  °  ■       u     -Bti    xr        A 

f  An  instrument  of  nearly  the  same  kind  with  the  following,  has  been  described  by  Mr.  Ezekiel  Walker,  in  the  PhU.Mag.  Aug. 
1811,  Vol.  xxxviii.p.  127,  as  an  invention  of  his  own.  So  early  as  the  end  of  Ihe  year  1805, 1  sent  a  drawing  and  description  of  the 
eye-piece  micrometer  to  Mr.  Carey,  optical  instrument  maker,  London.  In  1806,  one  of  the  instruments  made  for  me  by  Messrs.  Mil- 
ler and  Adie,  Edinburgh,  was  examined  by  Professor  Playfair ;  and  since  that  time  it  has  been  in  the  possession  of  a  friend  in  London. 
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The  eye-piece  mlcromeler  is  represented  in  Plate 
CCCLXXV.  Fig.  12.  with  all  the  lenses  in  their  natu- 
ral pobitioii.  The  part  AFG,  containing  the  two  lenses 
A,  C,  IS  fixed  to  tliu  telescope,  and  a  space  is  left  be- 
tween the  tube  AC  and  the  outer  lube,  in  order  to  per- 
mit the  moveable  part  of  the  eye-piece  to  get  suffi- 
ciently near  to  the  lens  C,  and  also  lo  a  sufficient  dis- 
tance from  it.  The  other  tube  DB,  containing  the  field- 
glass  D,  and  the  first  eye-glass  B,  is  moved  out  and  in 
by  a  r.tck  and  pinion  E.  The  sciile  is  engraven  upon 
the  upper  buif^ice  I  tt,  and  the  divisions  are  pointed  out 
by  the  index  of  a  vernier  placed  at  the  extremity  m  of 
the  outer  lube  FG.  The  zero  of  the  scale  is  the  point 
marked  out  by  the  index  of  the  vernier,  when  the  tube 
DB  is  pushed  in  as  far  as  possible  ;  and  the  divisions  may 
be  read  oil",  if  necessary,  by  means  of  a  convex  glass  at 
1',  fixed  to  tlie  tuDe  AFG. 

The  value  of  the  scale  of  this  niicvometer  may  be  de- 
termined by  direct  experiment,  by  the  methods  which 
have  already  been  described. 

The  following  method,  however,  is  more  simple,  and 
perhaps  equally  accurate.  After  having  found  the 
greatest  angle  subtended  by  a  pair  of  wires,  placed  in 
the  focus  of  the  eye-glass,  or  the  angle  when  the  index 
is  at  the  zero  of  the  scale,  by  the  method  in  p  224,  note, 
take  the  eye-piece  out  of  the  telescope,  and  having  push- 
ed the  tube  which  contains  the  moveable  lens  or  lenses 
as  far  in  as  possible,  direct  it  as  a  microscope  to  a  scale 
minutely  divided.*  Mark  the  position  of  the  index 
when  the  wires  comprehend  exactly  a  certain  number  of 
these  divisions,  say  50,  which  they  may  be  made  to  do, 
by  a  very  trifiing  motion  of  the  moveable  tube,  and  make 
this  point  the  zero  of  the  scale.  Let  the  moveable  tube 
be  now  pulled  out  till  the  wires  successively  compre- 
hend 48,  45  44.  42,  &c.  of  the  divisions,  or  any  other 
numbers,  dimniisUing  in  arithmetical  progression,  and 
mark  these  pom's  upon  the  lube.  By  this  means,  a 
scale  will  be  formed,  in  which  the  divisions  correspond 
to  equal  variations  in  the  angle.  If  it  should  be  found 
convenient  lo  divide  the  scale  into  equal  parts,  the  value 
of  the  divisions  may  be  found  in  the  same  way. 

In  applying  to  ihe  rcfleciing  telescopes  of  Gregory 
and  Casscgrain  the  principle  which  has  been  already 
explained,  we  are  led  lothe  formation  of  a  micrometer, 
rem,irkable  foi-  the  simplicity  of  its  construction;  and  what, 
at  fiisi  su-ht.  II, ay  appear  paradoxical,  ive  may  convert  a 
Gregorian  or  a  Cassegrainian  telescope  into  a  very  accurate 
microitietcr,  almost  iptt/iou\.  t/ie  aid  of  any  additional  aji- 
Jiaratus. 

It  will  be  readily  seen,  by  those  who  understand  the 
theory  of  these  telescopes,  that  tlicir  magnifying  power 
may  be  increased  merely  by  varying  the  distance  be- 
tween the  eye-piece  and  the  great  speculum;  and  then 
producing  a  distinct  vision  by  a  new  adjustment  of  the 
small  mirror.  Hence  a  pair  of  wires  fixed  in  the  eye- 
piece may  lie  made  to  subtend  different  angles,  solely  by 
having  that  part  of  the  instrunienl  moveable  along  a 
portion  of  the  common  axis  of  the  two  mirrors. 

In  order  to  understand  tliis,  let  SS,  (Piate  CCCLXXV. 
Fig.  13)  be  the  great  speculum  of  a  Gregorian  tele- 
scope, liaving  a  rouiid  hole  in  its  centre,  and  placed  at 
the  extremity  of  the  tube  AA  ;  and  let  M  be  the  small 
speculum,  whose  focus  is  G,  and  centre  H,  attached  to 
an  arm  MQ,  and  moveable  along  the  axis  of  the  insiru- 

•  The  beautiful  micrometrical  scales  formerly  constructed  by  Mr. 
purpose. 
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mem  by  means  of  a  screw  and  milled  hc:id.  The  rays 
RR,  proceeding  from  the  lower  part  .of  any  object,  and 
falling  upon  the  speculum  SS,  will  be  reflected  to  R', 
and  will  there  form  an  image  of  that  part  of  the  object. 
In  like  manner,  the  rays  rr  will  form  an  image  of  the 
upper  part  of  the  object  at  r'.  The  rays  diverging 
from  the  image  R'  r',  and  intercepted  by  the  small  spe- 
culum M,  will  form  another  image  R"r",  at  the  <listance 
MF;  which  being  viewed  by  tlie  eyeglass  at  E,  v.'hose 
Ibeal  distance  is  FE,  will  appear  distinct  and  magnified 
lo  the  observer. 

Let  us  now  suppose  that  the  lens  E,  or  the  eye-piece 
of  ilie  telescope,  (which  is  generally  a  Huygenian  eye- 
piece, with  iwo  glasses,)  is  moved  by  e  suitable  appa- 
ratus into  the  position  E',  and  ihat  a  point  F'  is  taken, 
so  tiijt  F'  E'  may  be  equal  to  FE.  Then  it  is  manifest, 
that,  in  order  lo  have  a  distinct  view  of  the  object  in 
this  new  position  of  the  eye-piece,  ihe  image  formed  by 
the  small  speculum  must  be  brought  to  F'  in  the  focus 
of  the  lens  E'.  But  as  the  place  of  the  first  image 
R'  r*  is  in  no  respects  changed  by  the  change  of  position 
in  the  eye-piece,  the  formation  of  the  image  at  F  can  be 
effected  only  by  bringing  the  small  mirror  M  into  a  po- 
sition M',  nearer  the  image  R'  r'  than  it  was  before  ;  and 
as  ihe  space  MM'  through  which  it  has  been  moved,  in 
order  lo  converge  the  rays  lo  F',  must  necessarily  be  less 
than  FF'=  EE',  the  space  through  which  the  eye-glass 
has  moved  ;  the  distance  M'  F'  of  the  new  image  at  F' 
from  the  sinall  mirror  must  be  greater  than  MF,  the  dis- 
tance of  the  other  image  at  F,  in  the  ratio  of  M'  F'  to 
MF  ;  and  the  magnifying  power  of  the  instrument  must 
at  the  same  time  be  increased,  and  the  angle  subtended 
by  the  wires  diminished. 

In  the  formation  of  this  micrometer,  we  may  either 
construct  Ihe  scale  from  calculation,  after  the  two  ex- 
treme points  of  it  have  been  fixed  experimentally,  by 
the  method  already  described  ;  or  all  the  points  of  the 
scale  may  be  determined  by  direct  experiment.  It 
would  perhaps  be  more  convenient  lo  divide  the  scale 
into  equal  pans,  and  to  construct  a  table  from  experi- 
ment, for  the  purpose  of  shewing,  by  inspection,  the 
angle  which  corresponds  to  any  number  of  these  equal 
divisions." 


CHAP.  I\'. 

On  Double  Image  Micrometers,  in  which  the  Lenses, 
Mirrors,  and  Frisms,  are  opened  and  shut  mechani- 
cally. 

The  first  hint  of  a  double  image  micrometer  seems 
to  have  been  communicated,  in  1675,  by  the  celebi.,ted 
Di.nisli  astronomer  M.  Roemer.  It  appears,  however, 
to  liave  remained  so  entirely  unnoiiced,  t,'.at  it  wjs  not 
even  known  lo  Mr.  Servington  Sivary  of  ExcUr,  in 
the  year  1743,  when  he  communicaled  to  liie  R  .yal 
Society  of  London  an  account  of  a  double  image  micro- 
meter, consisting  of  two  lenses,  capable  of  being  sepa- 
rated from  and  of  being  brought  near  lo  One  another  by 
mechanical  means.  Wiien  the  two  images  of  the  sun,  or 
ot  any  other  body,  were  in  contact,  the  distance  of  the 
lenses  becomes  a  measure  of  the  angular  magniiuue  of 
the  sun,  the  value  of  the  scale  having  been  previously 

Coventry,  and  now  by  Jlr.  Barton,  are  admirably  adapted  for  this 
Ff 
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determined  by  experiment.  The  account  of  Savary's 
micrometer  was  extracted  from  the  miiiules  of  the  So- 
ciety by  Mr.  Short,  and  published  in  the  F/iil.  Trans. 
for  1753.  In  1748,  M.  Bouguer  proposed  a  similar 
instrument  which  he  called  a  tieliometer;  and  in  1753, 
Mr.  Dollond  made  a  farther  improvement  on  this  kind 
of  micrometer,  by  substituting  in  place  of  two  object- 
glasses  a  single  object-glass  cut  in  two.  Asa  drawing 
and  description  of  Mr.  J.  Dollond's  divided  object-glass 
micrometer  has  already  been  given  in  our  article  As- 
TRON'OMV,  and  in  Plate  XLVIII.  Fig.  4  and  5,  it  is  un- 
necessary to  enlarge  the  present  article  by  any  description 
of  the  more  imperfect  instruments  of  Savary  and  15ou- 
guer.  We  shall  content  ourselves  with  explaining  the 
general  principle  of  all  instruments  of  this  kind. 

Let  the  two  semi- lenses  have  their  centres  at  E  and 
H,  (Plate  CCCLXXV.  Fig.  U.)  and  their  principal  fo- 
cus at  F,  and  let  P,  tj,  be  two  distinct  objects,  or  the 
opposite  limits  of  the  same  object,  lying  in  FE,  FH  pro- 
longed. The  images  of  the  two  objects  P,  Q,  formed 
by  each  semilens,  will  coi  icide  at  F,  and  theiefore  two 
images  of  the  circular  object  PBQD,  viz.  m  z  P,  fi  x  F, 
will  be  found  touching  one  another  at  F.  Hence  the 
angular  measure  of  PQ  will  be  eijual  to  the  angle 
vrhich  EH  or  the  distance  of  the  centres  of  the  semi- 
lenses  forms  at  F,  and,  as  the  angles  measured  are 
very  small,  they  will  always  vary  as  EH.  The  angle, 
therefore,  which  corresponds  to  any  one  distance  of  the 
centres  E,  H,  being  known  by  the  methods  already  de- 
scribed, the  angle  corresponding  to  any  other  distance 
will  be  obtained  by  simple  proportion.  Mr.  Dollond 
first  adapted  his  micrometer  to  the  object  end  of  a  re- 
flecting telescope  ;  but  his  son  afterwards  applied  it  to 
achromatic  telescopes. 

The  divided  object-glass  micrometer  has  a  great  su- 
periority over  the  wire  micrometer,  in  so  far  as  it  en- 
ables us  to  measure  any  diameter  of  the  sun  or  moon, 
whatever  be  its  inclination  to  the  direction  of  their  mo- 
tion ;  whereas,  in  the  wire  micrometer,  we  can  only 
measure  that  diameter  which  is  perpendicular  to  the 
direction  of  the  motion. 

In  order  to  apply  the  divided  object-glass  microme- 
ter to  determine  differences  of  right  ascension  and  de- 
clination, Dr.  Maskelyne  has  pointed  out  the  following 
method. 

"LetHCRc.  Plate  CCCLXXV.  Fig.  15,  he  the 
Field  of  view,  HR  and  C  c  two  wires  bisecting  the  field 
of  view  at  right  angles  to  one  another,  and  having  a  mo- 
tion in  their  own  plane,  turn  the  wires  till  the  western- 
most star  (which  is  the  best,  have  further  to  move)  run 
along  ROH  ;  then  separate  the  two  segments,  and  turn 
about  the  micrometer  till  the  two  images  of  the  same 
star  lie  in  the  wire  C  c  ;  and  then,  partly  by  separating 
the  segments,  and  partly  by  raising  or  depressing  the 
telescope,  bring  the  two  innermosn  images  of  the  two 
stars  to  appear  and  run  along  ROH,  as  a,  b,  and  the  ver- 
nier will  give  the  differeni:e  of  their  declinations;  be- 
cause, as  the  two  images  of  one  of  the  stars  coincided  with 
C  c,  ihe  image  of  each  star  was  brought  perpendicular- 
ly upon  HR  or  to  HR  in  their  proper  meridian.  And, 
for  the  same  reason,  the  difference  of  their  times  of  pass- 
ing the  wire  CO  c  will  give  their  difference  of  right 
ascensions.  These  operations  will  be  lacilitated,  if  the 
telescope  be  mounted  on  a  polar  dxis.  If  two  other  wires 
KL.  MN,  parallel  to  C  c,  be  placed  neai  H  and  R,  the 
observation  may  be  made  on  two  stars,  whose  difference 
of  meridians  is  nearly  equal  to  HR,  the  diameter  of  the 


field  of  view,  by  bringing  the  two  images  of  one  of  the 
stars  to  coincide  with  one  of  these  wire^.  If  two  stars 
be  observed,  whose  difference  of  declinations  is  well  set- 
tled, the  scale  of  the  micrometer  will  be  known. 

It  has  hitherto  been  supposed,  that  the  images  of  the 
two  stars  can  be  both  brought  into  the  field  of  view  at 
once  upon  the  wire  HOR  ;  but  if  they  cannot,  set  the 
micrometer  to  the  difference  of  their  declinations  as 
nearly  as  you  can,  and  make  the  image  which  comes 
first  run  along  the  wire  HOR,  by  elevating  or  depress- 
ing the  telescope  ;  and  when  the  other  star  comes  in, 
if  it  docs  not  also  run  along  HOR,  alter  the  micrometer 
till  it  docs,  and  half  the  sum  of  the  luimbers  sliown  by 
the  micrometer  at  the  two  separate  obseivations  of  the 
two  stars  on  the  wire  HOR  will  be  the  difference  of 
their  declination.  That  this  should  he  true,  it  is  ma- 
nifestly necessary  that  ilie  two  segments  should  recede 
equally  in  opposite  directions  ;  and  this  is  effected  by 
Mr.  Dollond  in  his  new  improvement  of  the  object-glass 
micrometer. 

The  difference  of  right  ascensions  and  declinations 
of  Venus  or  Mercury  in  the  sun's  disc  and  the  sun's 
limb  may  be  thus  found.  Turn  the  wires,  so  that  the 
north  limb  n,  Plate  CCCLXXV.  Fig.  16,  of  the  sun's 
image  AB,  or  the  north  limb  of  the  image  V  of  the 
planet,  may  run  along  the  wire  RH,  which  therefore  will 
then  be  parallel  to  the  equator,  and  consequently  C  c  a 
secondary  to  it ;  then  separate  the  segments,  and  turn 
about  the  micrometer  till  the  two  images  V,  v,  of  the 
planet  pass  C  c  at  the  same  lime,  and  llicn,  by  separating 
the  segments,  bring  the  north  limb  of  the  northernmost 
image  V  of  the  planet  totouch  HR,  at  the  time  the  north- 
ernmost limb  n  of  the  southernmost  image  AB  of  the 
sun  touches  it,  and  the  microme  er  shows  the  difference 
of  declinations  of  the  northern. nost  limbs  of  the  planet 
and  sun,  for  the  reason  formerly  given,  we  having 
brought  the  northernmost  limbs  of  the  two  innermost 
images  V  and  ,\B  to  HR,  these  two  being  manifestly 
interior  to  v  and  the  northern'iiost  limb  N  of  the  image 
PQ.  In  the  same  manner,  we  take  the  difference  of 
declinations  of  their  southernmost  limns;  and  half  the 
difference  of  the  two  measures  (taking  immediately  one 
after  another)  is  equal  to  the  difference  of  the  de- 
clinations of  their  centres,  without  any  regard  to  the 
sun's  or  planet's  diameters,  or  error  of  adjustment  of 
the  micrometer;  for  as  it  affects  both  equally,  the  dif- 
ference is  the  same  as  if  there  were  no  error  ;  and  the 
difference  of  the  times  of  the  transits  of  the  eastern  or 
western  limbs  of  the  sun  and  planet  over  Cc  gives  the 
difference  of  their  right  ascensions. 

Insteail  of  the  difference  of  right  ascensions,  the  dis- 
tance of  the  planet  from  the  sun's  limb,  in  lines  paral- 
lel to  the  equator,  may  be  more  accurately  observed 
thus:  S;pai  ate  tiic  segnents,  and  turn  about  thj  wires 
and  micrometer,  so  as  to  make  both  images  V,  v, 
Plate  CCCLXXV.  Fig.  17,  run  alo;ig  HR,\jr  so  that 
the  two  intersections  1,  T  of  the  sun's  image  may  pass 
C  £•  at  the  same  time.  Then  bring  the  planet's  and 
sun's  limbs  into  contact,  as  at  V,  and  do  the  same  for 
the  other  limb  of  the  sun,  and  half  the  difference  gives 
the  distance  of  the  centre  of  the  planet  from  the  mid- 
dle ol  the  chord  on  the  sun's  disc  parallel  to  the  equa- 
tor, or  the  difference  of  t:ie  right  ascensions  of  their 
centres,  allowing  for  the  motion  of  the  planet  in  tho 
interval  of  the  observations,  without  any  regard  to  the 
error  of  adjustment,  for  the  same  reason  as  before.  For 
'\i  you  take  any  point    in   the  chord  of   a  circle,   half 
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Uie  difference  of  the  t,>vo  segments  is  manifestly  the 
distance  of  the  point  irom  the  middle  of  the  chord  ; 
and  as  the  planet  runs  along  HR,  (Plate  CCCLXXV. 
Fiij.  18,)  the  chord  is  parallel  to  the  equator. 

In  like  manner,  the  distances  of  their  limbs  maybe 
measured  in  lines  perpendicular  to  the  equator,  by 
bringing  the  micrometer  into  the  position  alieady  de- 
scribed, and  instead  of  bringing  V  to  HR,  separate  the 
segments  till  the  norlhernmost  limbs  coincide  as  at  V  ; 
and  in  the  sume  manner  make  their  southernmost 
images  to  coincide,  and  half  the  difference  of  the  two 
ineasuies,  allowing  for  the  planet's  motion,  gives  the 
difference  of  the  declinations  of  their  centres. 

lieiice  the  true  place  of  a  planet  in  the  sun's  disc 
may  at  any  lime  of  its  transit  be  found  ;  and  conse- 
quently the  nearest  approach  to  the  centre  and  the  lime 
of  ecliptic  coi'juiiclioii  may  be  deduced,  although  the 
middle  should  not  be  observed."     Phil.  Trails.  1771. 

In  using  ihe  divided  object-glass  micrometer,  it  has 
teen  found  in  practice  to  give  difi'erent  measures  of  the 
same  angle  at  different  times.  This  error  arises  irom 
an  alteration  in  the  focus  of  the  eye  of  the  observer; 
for  if  the  eye  is  not  suited  to  see  distinctly  the  inter- 
section of  the  two  pencils  PF,  QF,  Fig.  13,  at  the  point 
F,  the  two  images  will  either  appear  separate  or  overlap 
one  another,  according  as  the  eye  is  adapted  to  a  nearer 
or  a  more  distant  object  than  F.  In  order  to  remedy 
this  inconvenience,  Dr  Maskelyne  contrived,  in  the 
year  1776,  the  piismatic  micrometer,  which  we  shall 
describe  in  his  own  words. 

"Let  ACB  (Plate  CCCLXXV.  Fig.  19.)  represent 
the  object-glass,  and  d  the  eye-glass  of  a  telescope,  and 
PR  a  prism  placed  to  inlerctpi  part  of  the  rays  coming 
from  an  object,  suppose  the  sun,  before  they  fall  on  the 
object-glass.  The  rays  EE,  proceeding  from  ihc  east- 
ern liuii)  of  the  sun,  and  refracted  through  the  object- 
glass  ACB  without  passing  through  the  prism,  will 
form  the  corresponding  point  of  the  sun's  imjge  at  e  ; 
and  the  rays  WW  proceeding  in  like  manner  from  the 
■westein  limb  of  the  sun,  will  be  refracted  to  form  the 
correspondent  point  of  the  sun's  image  at  iv.  Bui  the 
rays  2E,  2E,  2W',  2W,  proceeding  in  like  manner  from 
the  easiern  and  western  limbs  of  the  sun,  and  falling  on 
the  prism  PR,  and  thence  refracted  to  the  object-glass 
ACIJ,  will,  after  refraction  through  it,  form  the  corres- 
pondent points  of  the  sun's  image  at  2f,  2w.  Let  the 
refraction  of  the  prism  be  equal  to  the  sun's  apparent  dia- 
meter :  in  this  case,  at  whatever  distance  the  prism  be 
placed  beyond  the  object-glass,  the  two  imai^es  of  the 
aun,  7yf,  2w  1e  will  touch  one  another  externally  at  the 
point  t2w;  for  the  rays  2W,  2W,  proceeding  from  the 
vesiern  limb  of  the  sun,  being  inclined  to  the  rays  EE, 
proceeding  from  the  eastern  limb  in  the  angle  of  the 
sun's  apparent  diameter,  will,  after  suffering  a  refrac- 
tion in  passing  through  the  prism  equal  to  the  sun's 
apparent  diameter,  emerge  from  the  prism,  and  fall 
upon  the  object-glass  parallel  to  the  rays  EE,  and  con- 
sequently will  have  their  focus  2iw  coincident  with  the 
focus  e  of  the  rays  EE,  and  therefore  the  two  images 
of  the  sun,  roe,  2«i2e,  will  touch  one  another  externally 
at  the  point  f2w,  and  the  instrument  will  measure  the 
angle  EC2W,  and  that  only. 

But  if  the  prism  be  placed  within  the  telescope,  the 
angle  measured  by  the  instrument  will  be  to  the  \-v- 
fraction  of  the  prism  as  the  distance  of  the,  prism  from 
the  focus  of  the  object-glass  is  to  the  focai  i;is;dnce  ot 
tlje  object-glass  ;  or  if  two  prisms  be  used  to  form  the 


two  images,  with  their  refracting  angles  placed  con- 
trary ways,  as  represented  in  Plate  CCCLXXV.  Fig.  20,. 
and  21.  the  angle  measured  will  be  to  the  sum  of  the 
refractions  of  the  prisms  as  the  distance  of  the  prisms 
from  the  focus  of  the  object-glass  is  to  the  focal  distance 
of  the  object-glass.  For  let  ACB  (Fig.  20.)  represent 
the  objeci-glass,  and  d  the  eye-glass  of  a  telescope,  and 
PR,  RS,  two  prisms  interposed  between  them,  with  their 
retracting  angles  turned  contraiy  ways,  and  the  common 
sections  of  their  refracting  planes  touching  one  another 
at  R.  The  rays  proceeding  from  an  object,  suppose 
the  sun,  will  be  disposed,  by  the  refraction  of  the  ob- 
ject-glass, to  form  an  image  of  ihe  sun  at  the  focus; 
but  part  ot  them  falling  on  one  prism,  and  part  on  the 
other,  will  be  thereby  refracted  contrary  ways,  so  as 
to  form  two  equal  images  w  f ,  27v2e,  which,  if  the  re- 
fractions of  the  prisms  be  of  proper  quantities,  will 
touch  one  another  externally  at  the  point  elw.  Let 
ECN  be  the  axis  of  the  pencil  of  rays  EE  proceeding 
from  the  sun's  eastern  limb  ;  and  WCO  the  axis  of  the 
pencil  of  rays  WW  proceeding  from  the  sun's  western 
limb  ;  and  the  point  N  the  place  where  the  image  of 
the  sun's  eastern  limb  would  be  formed,  and  the  point 
O  where  that  of  the  western  limb  would  be  formed, 
were  not  the  rays  diverted  from  their  course  by  the  re- 
fractions of  the  prisms.  But,  by  this  means,  part  of 
the  rays  EE,  which  were  proceeding  to  N,  falling  on 
the  prism  PR,  will  be  refracted,  to  form  an  image  of 
the  sun's  eastern  limb  at  e,  while  others  of  the  rays 
EE,  which  fall  on  the  prism  RS,  will  be  refracted,  to 
form  an  image  of  the  sun's  eastern  limb  at  2e,  In  like 
manner,  part  of  the  rays  WW,  which  were  proceeding 
to  form  an  image  of  the  sun's  western  limb  at  O,  fall- 
ing on  the  prism  RS,  will  be  refracted,  to  form  an 
image  of  the  sun's  western  limb  at  2ro  coincident  with 
f,  the  point  of  the  image  correspondent  to  the  sun's 
eastern  limb  :  while  others  of  the  rays  WW,  which 
fall  on  the  prism  PR,  will  be  refracted  to  form  the 
image  of  the  sun's  western  limb  at  to.  The  two  images 
iu  e,  2TO2e,  are  supposed  to  touch  one  another  externally 
at  the  point  c%iv.  The  ray  EKR,  which  belongs  to 
the  axis  ECN,  and  is  refracted  by  the  prism  PR  to  e, 
undergoes  the  refi action  NRf,  which  (because  small 
angles  are  proportional  to  their  sines,  and  the  sine  of 
NR  e  is  equal  to  the  sine  of  its  supplement  NRC)  is  to 
NCR  as  NC  or  C  e  is  to  NR  or  R  e.  In  like  manner, 
the  ray  WGR,  which  belongs  to  the  axis  WCO,  and 
is  lefracted  by  the  prism  RS  to  2iu  or  e,  undergoes  the 
refraction  OR  e,  which  is  to  OC  e  as  OC  or  C  e  is  to 
RO  or  R  f  :  therefo'e,  by  composition,  ORN,  the  sum 
of  the  retractions  OR  e,  NR  e,  is  to  OCN,  the  sum  of 
the  angles  OC  f,  NC  f,  or  the  sun's  apparent  diameter, 
as  C  f  to  R  e  ;  that  is,  as  the  focal  distance  of  the  ob- 
ject-glass to  the  distance  of  the  prisms  from  the  focus 
of  the  object-glass. 

Or  let  the  prisms  PR,  RS,  be  placed  with  their  re- 
fracting angles  P,  S,  luried  fro:n  one  another  as  in  Plate 
CCCLXXV.  Fig.  21,  the  refraction  of  the  prism  PR 
will  tr;iiiafer  the  image  of  the  sun  from  ON  to  w  f,  and 
the  retiaclion  of  the  pris;ri  RS  will  transfer  the  image 
ON  to  2iu2f,  the  two  imjgcs  2iv2e  iv  e,  touching  one 
ai. other  externally  at  the  point  2f  w.  Li-t  ECN,  WCO, 
be  the  axes  of  the  p  ncils  of  rays  proceeding  from  the 
two  exirtnie  limbs  of  the  sun,  and  N,  O,  the  points 
w!iire  the  iiniges  ot  the  sv  .'■■<  taslertiand  western  limbs 
iv.  ulf)  be  formed  by  the  object-glass,  were  it  not  for  the 
reliaction  ol  the  prisms;  the  ray  EFR,  which  belongs 
F  f  2 
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to  the  axis  ECN,  and  is  refracted  by  the  prism  RS  to  2f, 
vindergoes  tlie  refraction  NRSe;  and  llie  ray  WGR, 
which  belongs  to  the  axis  WCO,  and  is  refracted  by  the 
jirisin  PR  to  w,  undL-ri!;oes  tlie  refraction  OR  to.  Noiv 
XC  2f ,  part  of  tlie  angle  mcaswcd,  is  to  NR  2e,  the 
refraction  of  the  prisin  RS,  as  R  w  to  Cto;  and 
OC  TO,  tlie  other  part  of  the  angle  measured,  is  to  OR  to, 
tlie  refraction  of  tlie  prism  PR,  in  the  same  ratio  ot  R  to 
to  C  TO  :  therefore  OCN,  tlie  wliole  angle  measured,  is 
to  ORN,  the  sum  of  the  refractions  of  the  two  prisms, 
as  R  7y  to  C  7U  ;  that  is,  as  the  distance  of  the  prisms 
from  the  focus  of  the  object-glass  to  the  focal  distance 
of  the  object-glass. 

When  the  prisms  are  placed  in  the  manner  repre- 
sented in  Fig  20,  tlie  point  e  of  the  image  iv  e  is  illu- 
minaied  only  by  the  rays  which  fall  on  the  object- 
glass  between  A  and  F.  and  the  point  2to  only  by  the 
rays  which  fall  on  ihe  object-glass  between  B  and  G. 
Now  the  angles  CRF,  CRG,  equal  to  the  refractions 
of  'he  prisms,  beii.g  constant,  the  spaces  FC.  CG,  will 
increase  in  proportion  as  the  distances  RF,  RG.  in- 
crease, and  the  spaces  AF,  GU,  diminish  as  much; 
and  therefore  the  images  at  the  point  of  mutual  con- 
tact, e  2  TO,  will  be  each  illuminated  by  half  tlie  rays 
which  fall  on  the  object-glass  when  the  prisms  are 
placed  close  to  the  object-glass  ;  but  will  be  enlightened 
less  and  less,  the  nearer  the  prisms  are  brought  to  the 
focus  of  the  object-glass. 

But  when  the  prisms  are  placed  in  the  manner  shewn 
in  Fig.  31.  the  images  at  the  point  of  contact,  as  the 
prisms  are  removed  from  the  object-glass  towards  the 
eye-glass,  will  he  enliglitened  with  more  than  half  the 
rays  that  fall  on  the  object-glass,  and  will  be  most  en- 
lightened when  the  prisms  are  brought  to  the  focus 
itself;  for  the  point  2e  of  the  image  2TO2f  will  be  en- 
lightened by  all  the  rays  EE  that  fall  on  the  object- 
glass  between  B  and  F,  and  the  point  w  of  the  image 
TO  e  will  be  enlightened  by  all  the  rays  WW  which  fall 
on  the  object-glass  between  A  and  G.  But  the  differ- 
ence of  the  illuminations  is  not  very  considerable  in 
achromatic  telescopes,  on  account  of  the  great  aperture 
of  the  object-glass  ;  as  the  greatest  space  FG  is  to  the 
focal  distance  of  the  object-glass,  as  the  sum  of  the 
sines  of  the  refractions  of  the  prisms  is  to  the  radius. 

There  is  a  third  way,  and  perhaps  the  best,  of  plac- 
ing the  prisms,  so  as  to  touch  one  another  along  their 
sides  which  are  at  right  angles  t,o  the  common  sections 
of  their  refracting  planes.  In  this  disposition  of  the 
prisms,  the  images  will  be  equally  enlighteneil,  namely, 
each  with  half  the  rays  which  tail  on  the  object-glass, 
wherever  the  prisms  be  placed  between  the  object-glass 
and  eye-glass. 

From  what  has  been  shewn,  it  appears  that  this  in- 
strument, which  may  be  properly  called  the  prismatic 
micrometer,  will  measure  any  angle  that  does  not  ex- 
ceed the  sum  of  the  refractions  of  the  prisms,  exct-pt- 
ing  only  very  small  anq-les,  which  cannot  be  taken 
with  it,  on  account  of  the  vanishing  of  the  pencils  of 
rays  at  the  juncture  of  the  two  prisms  near  the  focus 
of  the  object-glass  ;  that  it  will  afi'ord  a  verv  large  scale, 
namely,  the  whole  focal  length  of  the  object-glass  for 
the  greatest  angle  measured  by  it ;  and  that  it  will  ne- 
ver be  out  of  adjustment  ;  as  the  point  of  the  scale 
where  the  measurement  begins  (or  the  point  of  O)  an- 
swers to  the  focus  of  the  object-glass,  which  is  a  fixed 
point  for  celestial  oijects,  and  a  point  very  easily  found 
for  terrestrial  objects.    All  that  will  be  necessary  to  be 


done,  in  order  to  find  the  value  of  the  scale  of  this  mi- 
crometer, will  be  to  measure  accurately  the  distance  of 
the  prisms  from  the  focus,  when  the  instrument  is  set 
to  measure  the  apparent  diameter  of  any  object  sub- 
tending a  known  angle  at  the  centre  of  the  objict- 
glass,  which  may  be  easily  found  by  experiment,  as  by 
measuring  a  base,  and  the  diameter  of  the  object  ob- 
served placed  at  the  end  of  it,  in  the  manner  practised 
with  other  micrometers  :  for  the  angle  subtended  by 
this  object  will  be  to  the  angle  suiucntted  by  a  celes- 
tial object,  or  very  remote  land  oliject,  when  the  dis- 
tance of  the  prisms  from  the  principal  focus  is  the  same 
as  it  was  found  from  the  actual  locus  in  the  terrestrial 
experiment,  as  the  principal  focal  distance  of  the  object- 
glass  is  to  tlic  actual  focal  distance  in  the  said  experi- 
ment. 

It  will,  I  apprehend,  be  the  best  way  in  practice,  in- 
stead of  one  prism  to  use  two  prisms,  refracting  con- 
trary ways,  and  so  divide  the  refraction  between  them 
(as  represented  in  Fig.  20.  and  21.)  Achromatic 
prisms,  each  composed  of  two  prisms  of  Aim  and  crown- 
glass,  place'l  with  tlieir  refracting  angles  contrary  ways, 
will  undoubtedly  be  necessary  for  measuring  angles 
with  great  precision  by  this  instrument. 

Two  or  more  sets  of  prisms  may  be  adapted  to  the 
same  tehsiope,  to  be  used  cch  in  their  turn,  for  the 
more  commodious  measurement  ol  diHlrent  angles. 
Thus  it  ni  \y  be  very  convenient  to  use  one  set  of  prisms 
for  measuring  angles  not  exceeding  36',  and  conse- 
quently fit  for  measuring  the  diameters  of  the  sun  and 
moon,  and  the  lucid  parts  and  distances  of  the  cusps 
in  their  eclipses  :  and  another  set  of  prisms  to  measure 
angles  not  much  exceeding  one  minute,  and  conse- 
quently fit  lor  measuring  the  diameters  of  all  the  other 
planets.  This  latter  set  of  prisms  will  be  the  m.orc 
convenient  for  measuring  small  angles,  on  account  of  a 
small  imperfection  attending  the  use  of  this  microme- 
ter, as  before  mentioned  ;  namely,  that  angles  cannot 
he  measured  with  it  when  the  prisms  approach  very 
near  the  focus  of  the  object-glass,  the  pencils  of  rays 
being  there  lost  at  the  point  where  the  prisms  touch 
one  another." 

This  micrometer  has  not  been  found  to  answer  in 
practice.  In  addition  to  the  ordinary  uncorrected  co- 
iours  of  the  object-glass,  it  is  injured  by  the  uncorrect- 
ed colours  of  the  achromatic  prism,  which  most  parti- 
cularly affect  the  touching  limbs. 

A  catoptric  double  image  micrometer  analogous  to 
that  of  Dr.  Maskclyne,  but  much  more  simple  in  its 
construction,  in  consequence  of  no  additional  prisms, 
lenses,  or  mirrors,  being  used,  has  lately  been  proposed 
by  Dr.  Brewster.  It  is  applied  to  the  Newtonian  te- 
lescope, and  has  the  advantage  of  not  being  affected  by 
any  change  in  the  focal  length  of  the  eye  An  account  of 
this  micrometer  will  be  found  in  the  Edinburgh  r/iHe- 
sojihical  Journal  ioY  1820. 

In  the  year  1779,  the  late  ingenious  Mr.  Ramsdcn 
communicated  to  the  Royal  Society  an  account  of  two 
micrometers  ;  a  catofuric  one,  which  formed  two  im- 
ages by  means  of  two  semi-mirrors  ;  and  a  diofitric  one, 
which  formed  a  double  image  by  means  of  two  semi- 
lenses  placed  in  the  eye-piece  of  the  telescope 

The  first  of  thesf  instruments  is  repr'senied  in  Plate 
CCCLXXV.  Fig.  22,  and  has  been  thus  described  by  its 
inventor.  "  Beside  the  advantage  it  derives  from  'he 
principle  of  refleetion,  of  not  being  disturbed  by  the  hete- 
rogeneity of  light,  it  avoids  every  defect  of  other  mi- 
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cromcters,  an  J  can  have  no  aberration,  nor  any  defect 
arising  from  the  imperfection  of  materials  or  of  execu- 
tion ;  as  the  extreme  simplicity  of  its  construction  re- 
quires no  additional  mirrors  or  glasses  to  those  reiiuired 
for  the  telescope  ;  and  the  separation  of  the  mwj^es  be- 
ing efl'ccted  by  the  inclinmion  of  the  two  sp<cula,  and 
not  depending  on  the  focus  ol  any  lens  or  minor,  any 
alier.ition  in  the  eye  of  an  o.jserver  cannot  affect  tne 
an.i^le  measured.  It  has  also  the  ddvanla.^es  ot  an  ad- 
justment, to  make  the  images  coincide  in  a  direction 
peipendicular  to  that  of  tlieir  motion;  and  also  of  niea- 
surine;  the  diameter  of  a  planet  on  both  sides  of  the  ze- 
ro, whieli  will  appear  no  inconsiderable  advantage  to 
observers  who  know  how  much  easier  it  is  to  ascer  ain 
the  contact  of  the  external  edges  of  two  images  than 
their  perfect  coincidence.  In  thii  micrometer,  the  small 
speculum  A  is  divided  into  two  equal  parts  ;  one  of 
which  is  fixed  on  the  end  ot  the  arm  B  ,  the  other  ei>d 
of  the  arm  is  fixed  on  a  steel  axis  X,  which  crosses  the 
end  of  the  telescope  C.  The  other  half  of  the  miiror 
A  is  fixed  on  the  arm  D,  which  arm  at  the  other  end 
termmates  in  a  socket  y,  that  turns  on  the  axis  X  ;  both 
arms  are  prevented  from  bending  by  the  braces  a  a. 
G  represents  a  double  screw,  having  one  part  c  cut  into 
double  the  liumber  of  threads  in  an  inch  to  that  of  the 
part  g' ;  the  p.irt  e  having  ItiO  threads  in  one  inch,  and 
the  part  §•  5  J  only.  The  screw  e  works  in  a  nut  F  in 
the  side  of  the  telescope,  while  the  part  g  turns  in  a 
nui  H,  which  is  attacheil  to  the  arm  B  ;  the  ends  of  the 
arms  B  and  D,  to  which  the  mirrors  are  fixed,  are  se- 
parated Irom  each  other  by  the  point  of  the  double 
screw  pressing  against  the  stud  /t,  fixed  to  the  arm  D, 
and  turning  in  tlie  nut  H  on  tlie  arm  B  The  two  arms 
B  and  I)  are  pressed  against  the  direction  of  the  double 
screw  e  ^,  by  a  spiral  spring  within  the  part  n,  by  which 
means  ail  shake  or  play  in  the  nut  H,  on  which  the 
iTicasurc  depends,  is  entirely  prevented. 

From  the  diiTerence  of  the  threads  on  the  screw  at 
e  and  g,  it  is  evident  that  the  progressive  motion  of  'he 
screw  through  the  nut  will  be  half  the  distance  of  the 
centres  of  the  two  halves  ol  the  mirror;  and  conse- 
quently the  half  mirrors  will  be  moved  equally  in  con- 
trary directions  from  the  axis  of  the  telescope  C. 

The  wheel  V  fixed  on  the  end  of  the  double  screw  has 
its  circumference  divided  into  100  equal  parts,  and  the 
index  I  shows  the  motion  of  the  screw  with  the  wheel 
round  its  axis,  while  the  number  of  revolutions  of  the 
screw  is  shown  by  the  divisions  on  the  same  index. 
The  steel  screw  at  R  may  be  turned  by  the  key  S,  and 
serves  to  incline  the  small  mirror  at  right  angles  to  the 
direction  of  its  motion.  The  telescope  itself  has  a  mo- 
tion round  its  axis  for  the  conveniency  of  measuring  the 
diameter  of  a  planet  in  any  direction;  and  the  inclina- 
tion of  the  diameter  measured  with  the  horizon  is 
shown  by  a  level  and  vcinier  on  a  graduated  circle,  at 
the  breech  of  the  telescope. 

This  micrometer  will  require  a  tal)ie  for  correcting  a 
small  error  which  arises  from  the  eccentric  motion  of 
the  half  mirrors.  By  this  motion  their  centres  of  cur- 
vature will  approach  a  little  towards  the  large  mirror. 
The  equation  for  this  purpose  in  small  angles  is  insensi- 
ble ;  but  when  angles  to  be  measured  exceed  ten  mi-- 
nutes,  it  must  not  be  neglected.  Or,  the  angle  mea- 
sured may  be  corrected  by  diininishing  it  in  the  pro- 
portion the  versed  sine  of  the  angle  measured,  suppos- 
ing the  eccentricity  radius,  bears  to  the  focal  length  of 
the  small  mirror. 


As  the  aberration  is  less  in  the  Casscgrainian  tele- 
scope than  either  in  those  of  the  Gregorian  or  Newto- 
nian lorm,  Mr.  Ramsden  preferred  it  for  the  application 
ol  this  micrometer,  the  aberrations  being  nearly  as  3 
to  5. 

Mr.  Ramsden's  dioptric  micrometer,  represented  in 
Fig.  24,  is  applied  to  the  erect  eye-tube  of  a  refracting 
telescope,  and  is  placed  between  the  third  and  tourtli 
eye-glasses.  In  order  to  understand  its  application, 
let  X  y,  Fig.  23,  be  the  princip.il  pencil  of  rays  from 
the  object-glass  O  \  t  t  and  u  u,  the  axis  of  tivo  oblique 
pencils;  a,  tlie  first  eye-glass;  m,  its  conjugate  focus, 
or  the  place  of  liie  micrometer  ;  6  the  seconu  eye-glass; 
c  the  third,  and  rf  the  fourth,  or  that  which  is  nearest 
the  eye.  Lei  fi  be  the  diameter  of  the  object-gUss, 
e  the  diameter  of  a  pencil  at  m.  andy  the  di.iiueier  of 
the  pencil  at  the  eye  ;  it  is  evident,  lliat  the  axes  of 
the  pencils  from  every  part  of  the  image  will  cross 
each  other  at  the  point  m  ;  and  c,  the  width  of  the  mi- 
crometer-glass, is  to  /;,the  diameter  of  the  object-glass, 
as  m  a  is  to  g  o,  which  is  the  proportion  of  the  mag- 
nifying power  at  the  point  m  ;  ami  the  error  caused  by 
an  imperfection  in  the  micrometyr-glass  placed  at  m 
will  be  to  the  error,  had  the  micrometer  been  at  O,  as 
m  is  to/2. 

The  micrometer  itself  is  shewn  in  Fig.  2  4,  where  A 
is  a  convex  or  concave  lens,  bisected  by  a  plane  across 
its  centre  ;  one  of  these  semi-lenses  is  fixed  in  a  1;  ame 
B,  and  the  other  in  the  frame  E  ;  which  two  frames 
slide  on  a  plate  H,  and  are  pressed  against  it  by  thin 
plates  a  a  :  the  Iramcs  B  and  E  are  moved  in  contrary 
directions  by  turning  the  button  D  :  L  is  a  scale  of 
equal  pai  ts  on  the  iramc  B  ;  it  is  numbered  fiom  each 
end  towaids  the  middle.  There  are  t'^o  verniers  on 
the  Irame  E,  one  at  M,  and  the  other  at  N,  for  the  con- 
venience of  measuiing  the  diameter  of  a  plnnet  &c. 
on  both  sides  the  zero.  The  first  division  on  both 
these  verniers  coincides  at  the  same  time  with  the  two 
zeros  on  the  scale  L  ;  and  if  the  frame  is  moved  to- 
wards the  right,  the  relative  motion  of  the  two  frames 
is  shown  on  the  scale  by  the  vernier  M;  but- if  the 
frame  B  be  moved  towards  the  left,  the  relative  motion 
is  shown  by  the  vernier  N.  Tliis  micrometer  has  a 
motion  round  the  axis  of  vision,  for  the  convenience  of 
measuring  the  diameter  of  a  planet.  Sec.  in  any  direc- 
tion, by  turning  an  endless  screw  F,  and  the  inclina- 
tion of  the  diameter,  which  is  measured  to  the  hori- 
zon, is  shown  in  the  circle  §■  by  a  vernier  imat;e.  See 
Savary,  P////.  Trans.  1753,  p.  165.  Bouguer,  Mtm.  Acad. 
Par.  1748,  p.  11,  and  Hist.  p.  87.  Dollond,  Fliil.  Trans. 
17.)3,  p.  178,  and  1754,  p.  551.  INlaski  lynr's  Phii. 
Trans.  1771,  p.  536,  and  1777,  p.  799,  and  Ramsden, 
Phil.   Trans.  1779,  p.  419. 


CH.\P.  V. 

On  Double  Image   Micrometer.^,  in  ivhich  the  Lenses  or 
Mirrors  are  o/ienrd  and  shut  o/ilically. 

The  method  of  varying  the  angular  distance  of  a 
pair  of  fixed  wires  has  been  successfully  applied  by 
Dr.  Brewster  to  the  construction  of  a  divided  object- 
glass  micrometer,  which  possesses  peculiar  advan- 
tas;es.  It  is  represented  in  Plate  CCCLXXVI.  Fig.  1, 
where  LL  is  an  achromatic  olijeci-glass.  having  two 
achromatic  semi-lenses;  A,  B,  represented  in  Fig.  2. 
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moveable  between  it  and  its  principal  focus  /".  These 
semilenses  are  coniplelcly  fixctl,  io  that  tlu-ir  centres 
are  invariably  at  the  same  distance  ;  but  tlie  angle 
subtended  by  the  two  images  which  they  form,  is  va- 
ried by  giving  them  a  nioiion  along  tlie  axis  O/of 
the  lens  LL.  When  ihe  semilenses  are  close  lo  LL, 
the  two  images  arc  much  separated,  and  lorm  a  gnat 
angle  ;  but,  as  the  lenses  are  moved  towards  y,  the 
centres  of  the  images  gradually  approach  each  other, 
and  the  angle  which  they  form,  is  constantly  increas- 
ing. By  ascertaining,  therefore,  experimentally,  the 
angle  formed  by  the  centres  of  the  images,  when  the 
semilenses  are  placed  close  to  LL,  and  also  the  angle 
which  they  subtend  when  the  semilenses  are  at/,  the 
other  extremity  ol  the  scale,  we  have  an  instrument 
which  will  measure,  with  the  utmost  accuracy,  all  in- 
termediate angles. 

In  constructing  this  micrometer  for  astronomical 
purposes,  the  semilenses  muy  be  made  to  move  only 
along  a  portion  of  the  axis  O /,  pariioularly  if  the  in- 
strument is  intended  to  measure  the  diameters  of  the 
sun  and  moon,  or  any  series  of  angles  within  given 
limits.  By  increasing  the-  focal  length  of  the  semi- 
lenses, or  by  diminishing  the  distance  between  their 
centres,  the  angles  may  be  made  to  vary  with  any  de- 
gree of  slowness,  and  of  course  each  unit  of  the  scale 
will  correspond  to  a  very  small  portion  of  the  whole 
angle.  The  accuracy  and  magnitude  of  the  scale,  in- 
deed, may  be  increased  without  limit ;  but  it  is  com- 
pletely unnecessary  to  carry  this  any  farther  than  till 
the  error  of  the  scale  is  less  than  the  probable  error  of 
observation. 

Let  us  now  examine   the  theory  of  this  micrometer, 
and  endeavour  to  ascertain   the  nature  of  the  scale  for 
measuring  the  variations  of  the  angle.     For   this  pur- 
pose,  let  LL,  I'ig.  1,  be  the  object-glass,  which  forms 
an  inverted  image,  m  n,  of  the  object  MN,  and  let  the 
semilenses   AB,  having  their  centres  at  an  invariable 
distance,  be  interposed   between    the   oiiject-glass  and 
its  principal  focus,  in  such  a  manner,  that  their  cen- 
tres are  equidistant  from  the  axis  Of.     Now,  it  is  ob- 
vious, that  the  size  of  the  image  ni  ?j  is  proportional  to 
the  size  of  the  object  MN  ;  and,  as  the  angle  subtend- 
ed   by    MN   depends  upon   its  size,  the   magnitude  of 
the  image  vi  n  may,  in  the  case  of  small  angles,  be  as- 
sumed as  a  measure  of  the   angle  subtended  by  MN'. 
As  the    rays  which  proceed  from  the   point  M  are   all 
converged  lo  m  by  means   of   the  lens  LL  alone,  the 
ray  b  A.  which  passes  through  the  centre  of  the  semi- 
lens   A,  must  of  course   have  the    direction  b  m  ;  and, 
as  it  suffers  no  refraction   in  passing  through  the  cen- 
tre of  A,  it  will  proceed  in  the  same  direction  b  A  m, 
after  emerging  from   the  semilens,  and   will  cross   the 
axis  at    F.     For  the  same  reasons    the  ray  c  B,  pro- 
ceeding from  N,  and   passing  through  the  centre  of  B, 
will  cross  the    axis  at  F,   as  it  advances  to  n.     If  the 
distance  of  F  from  A  and   B    happens  to   be  equal  to 
the  focal  Itngth  of  the  lenses  A  and  B,  when  combin- 
ed with  LL,  distinct  images  of  M  and  N  will  be  form- 
ed at  F,  and  they   will  appear  lo  touch  one  another; 
9nd  the  line  m  n   being  the  sixe  of  the  image  that  would 
have    been    Tormed  by    the    lens  LL    alone,  will  be  a 
measure  of  the  angle  subtended  by  the  points   M,  N 
If  the    point  F,  where     the  lines  A  m,  B  ?2  cross  the 
axis,  should  not  happen  to  coincide   with  the  focus  of 
the    lenses    A,  B,    when  combined  wiih    LL,  then  let 
this  focus   be  at  F',  nearer   A  and  B   than  F.     Draw 


the  lines  AF'  »i,  BF'  71,  then  it  is  obvious,  that  if  the 
angle  subtended  by  MN  were  enlarged,  so  as  to  be 
represented  by  71'  m',  instead  of  n  ?>!,  or  so  that  the  lens 
LL  alone  would  form  an  image  of  it  equal  to  n'  m',  the 
point  of  intersection  F  would  coincide  with  the  focus 
F  ;  so  that,  in  every  position  of  the  lenses  A,  B,  with 
respect  to  LL,  the  points  iM,  N  may  always  be  made 
to  subtend  such  an  angle,  that  when  they  are  placed 
bi.lore  the  telescope,  ihe  points  F,  F'  will  coincide, 
and  consequently  the  images  of  the  points  M,  N  will 
be  distinctly  formed  at  F',  and  will  be  in  contact. 
Whenever  this  happens,  the  space  n'  m'  will  be  a  mea- 
sure of  the  angle  thus  subtended  by  MN.  Hence,  it 
follows,  that  whatever  be  the  position  of  the  semi- 
lenses A,  B,  on  the  axis  O/,  the  rays  6  A,  c  B,  which 
pass  through  the  centres  of  the  semilenses,  will  cross 
the  axis  at  some  point  F,  corresponding  with  the  focus 
of  rays  divcrginL;  from  M,  N,  ai;d  will  mark  out  the 
size  ol  the  image  n'  m\  and  consequently  the  relative 
magnitude  of  the  angle  subtended  by  the  two  points 
M,  N. 

From  the  equality  of  the  vertical  angles  AF'  B, 
n'  F'  m',  and  the  parallelism  of  the  lines  AB,  n'm',  we 
shall  have  v!  m' :  AB  :z:y  F' :  GF';  and  calling/F'=6, 

F  b 


and  considering  that  GF'=j 


F    being    the  focal 
F  b 


F-f  6' 
length  of  the  semilenses,  we  have  n'  m'  :  AB^A 

ABxA 


F-fd.' 
Now,    call- 


2,  3,  successively,  wo 


and  consequently  n'  m'  ■zi  AB  + 

ing    AB— 2,  FzilO,  and  6=1, 
shall  obtain 

«';«'  =  2 -fl2ii=:2.2 
10 

7/  m'  =:  2-f  _i^— 2.4 
10 

n'  n'J  ZZ  2-f  I2U— 2  6 

10 

faom  which  it  appears,  that  when  b  is  in  arithmetical 
progression,  the  angle  n'  jn'  varies  at  the  same  rate, 
and  consequently  the  scale  which  measures  the  varia- 
tions of  the  angle,  subtended  by  the  centres  of  the  two 
images,  is  a  scale  of  equal  parts. 

This  instrument  undergoes  a  very  singular  change, 
when  consiiULted  as  in  Plate  CCCLXXVI  Fig.  3,  so 
that  the  semilenses  are  outermost  and  immoveable, 
while  another  lens,  LL,  is  made  lo  move  along  the  axis 
G  /.  In  this  case,  a  double  image  is  formed  as  before, 
but  the  angle  subtended  by  the  centres  of  the  images 
never  suffers  any  change  dufing  the  motion  of  the  lens 
LL  along  the  axis  of  the  telescope.  If  the  two  images 
are  in  contact  when  the  lens  LL  is  close  10  the  semilen- 
ses, they  will  continue  in  contact  in  every  other  position 
of  LL  ;  but  the  magnitude  of  the  images  is  constantly 
increasing  during  the  motion  of  LL  lowards/,  the  prin- 
cipal focus  of  tl^e  semilenses.  The  reason  of  this  remark- 
able property  will  be  understood  from  Fig.  3,  where 
M,  N,  are  two  objects  placed  at  such  an  angle,  that 
the  rays  passing  through  the  centres  A,  B,  of  the  semi- 
lenses, cross  the  axis  at  F,  the  focus  ol  the  combined 
lenses  for  rays  divergent  from  M  and  N  In  this  case, 
distinct  images  of  M  and  N  will  be  form'-n  at  F,  and 
will  consequently  be  in  contact  If  the  lens  l.L  is  re- 
moved to  the  position  L'  L'.  the  rays  M  m,  N  n,  which 
are  incident  upon  it  at  the  points  m  and  n,  having  the 
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'iame  degree  of  convergency  as  before,  will  be  refract- 
ed to  ¥',  the  focus  of  the  combined  lenses  for  rays  di- 
verging from  MN.  Two  distinct  images  of  the  ob- 
ject will  therefore  be  formed  at  F',  and  these  images 
will  still  be  in  contact.  In  like  manner,  it  may  be 
shewn,  that  whatever  be  the  position  of  the  lens  LL 
between  G  and/,  the  rays  M/,  N/,  will  cross  the  axis 
at  a  point  coincident  with  the  focus  of  the  combined 
lenses,  and  will  there  form  two  images  always  in  con- 
tact. Htnce  it  follows,  that  though  the  magnifying 
power  of  the  instrument  is  constantly  changing  with 
the  position  of  the  lens  LL,  yet  the  angle  subtended 
by  the  centres  of  the  two  images  never  suffers  the  least 
variation. 

The  application  of  the  divided  object-glass  micro- 
meter to  a  telescope  for  measuring  distances,  and  to  a 
coming-up  glass  for  ascertaining  wheiiier  a  ship  is  ap- 
proaching to,  or  receding  from,  the  observer,  will  be 
found  in  Dr.  Brewster's  Treatise  on  A'eiu  Fhilosolihical 
In&truments,  ^oo\^  Wi    Cliap    II 

The  principle  upon  whifh  his  instrument  is  found- 
ed may  also  Dc  applied  to  RamsdenS  diopinc  micro- 
meter, and  to  'he  reflecting  micrometer  wnich  we  have 
described  in  Cliap.  III.  as  applied  to  a  Cassegrainian 
or  Gregorian  telescope. 


CHAP.  VL 

On  jingular  or  PonUion  Micrometers. 

The  first  micromi.ter  of  this  kind,  that  we  are  ac- 
quainted with,  was  invented  and  used  by  Sir  William 
H^  rschel,  lor  the  purpose  of  measuring  the  angle  which 
a  line  joining  the  two  stars  that  compose  a  double  star, 
forms  with  the  direction  of  their  apparent  motion.  The 
object  which  thit  celebrated  astronomer  had  in  view,  was 
to  verify  a  conj;  cture  that  the  smaller  of  the  two  stars 
revolved  round  the  greater,  or  rather  round  their  com 
mon  centre  of  gravity ;  and  lie  actually  found,  by 
means  ol  this  iiisirument,  that  in  the  double  star  of 
Castor  this  revolution  was  performed  in  342  years. 

"  The  position  micrometer  is  shown  in  Plate 
CCCLXXVI  Fig.  4,  inclosed  in  a  turned  case  of  wood, 
as  it  is  put  together  ready  to  he  used  with  the  telescope. 
A  is  a  little  box  which  holds  the  eye-glass.  B  is  the 
piece  which  covers  the  inside  work,  and  the  box  A  is 
screwed  into  it.  C  is  the  body  of  the  micrometer  con 
taining  the  brass  work,  showing  the  index  plate  a  pro- 
jecting at  one  side,  where  the  case  is  cut  away  to  re- 
ceive it.  D  is  a  piece,  having  a  screw  b  at  the  bottom, 
by  means  of  which  the  micrometer  is  I'aMtt  nod  to  the  te- 
lescope. To  the  piece  C  is  given  a  circular  motion,  in 
the  manner  the  horizontal  motion  is  generally  given  to 
Or  gorian  reflectors,  by  the  lower  part  going  LhroUk;h 
the  piece  D,  where  it  is  held  by  the  screw  F,  which 
ki  <  ps  the  two  pieces  C  and  D  together,  but  leaves  them 
at  liljeity  to  turn  on  each  other 

Pis.  -5,  is  a  seciion  of  the  case  containing  the  brass 
work,  where  may  be  observed  the  piece  B  hollowed 
out  to  receive  the  box  A,  which  (  onsists  of  two  parts  in- 
closiiitr  the  eye  lens.  This  figure  also  shows  how  the 
pit  e  C  passes  tlirough  D,  and  is  held  by  the  ring  E  : 
the  brass  work,  consisting  of  a  hollow  cylinder,  a  wheel 
and  pinion,  and  iiulex  plate,  is  there  represented  in  its 
place.  V  is  the  body  of  the  bnss  work,  being  a  hol- 
Ipw   cylinder  with  a  broad  rim  C  at  the  upper  end  ; 


this  rim  is  partly  turned  away  to  make  a  bed  for  the 
wheel  d.  The  pinion  e  turns  tMc  wlicel  d,  and  carries 
the  index  plate  a.  One  ol  its  pi  ots  moves  in  the  ami 
y,  screwed  on  the  upper  part  of  c,  which  arm  serves 
also  to  confine  the  wheel  d  to  its  place  on  c.  The  other 
pivot  is  held  by  the  arm  g  fastened  to  F. 

Fig.  6,  IS  a  plan  of  the  brass  work.  The  wheel  d, 
which  is  in  the  lorm  of  a  ring,  is  laid  on  the  upper  part 
of  F  or  C,  and  held  by  two  small  armsyand  h  screwed 
down  to  e  with  the  screws  i,  J. 

Fig.  7,  IS  a  plan  of  the  brass  work  ;  d,  d\%  the  wheel 
placed  on  the  bed  or  socket  of  the  rim  of  the  cylinder 
c,  c,  and  is  held  down  by  the  two  pieces/,  h,  wiiich 
are  screwed  on  c,  c.  The  piece  /projects  over  the  cen- 
tre of  the  index  plate  to  receive  the  upper  pivot  of  the 
pinion  m,  ?;,  the  fixed  wire  fastened  to  c,  c  0,(1-  the 
moveable  wire  fastened  to  the  annular  wheel  </,  d.  The 
index  plate  a  is  divided  into  60  parts,  each  sub-divided 
into  two,  and  milled  on  the  edge.  When  the  finger  is 
drawn  over  the  milled  edge  of  the  index  plate  from  y 
towards  r.  the  angle  mso  «ill  open,  and  if  drawn  froai 
r  towards  </,  it  will  shut  again.  The  case  c,  c  must 
have  a  sharp  corner  t,  which  serves  as  a  hand  to  point 
out  the  divibionson  the  index  plate."  Phit.  Tram.  1781, 
p.  5U9. 

In  this  instrument,  the  two  wires  always  cross  each 
other  ut  the  ceiiirc  of  the  field,  and  consequently  their 
angular  sep. nation  is  produced  uniformly  ov  the  mo- 
tion ol  the  pinion.  This  very  circumstance,  however, 
which,  though  it  renders  it  easy  for  the  onserver  to  read 
off'  the  angle  from  the  scale,  is  one  of  the  greatest  im- 
perfections of  the  ins(rument.  The  observaiions  must 
obviously  be  all  made  on  one  side  of  the  c-.  o'. re  ol  the 
field,  as  appears  from  Plate  CCCLXWI.  Fig.  8,  and 
the  use  of  the  instrument  is  limited  to  tiiose  cases  in 
which  S  «  is  less  than  the  radius  SC  Tne  greatest  dis- 
advantage ol  the  instrument,  however,  is  tbe  shortness 
of  the  radius  SC,  for  the  error  of  observition  must  al- 
ways diminish  as  the  length  of  this  radius  increases. 
This  disadvantage  does  not  exist  in  measuring  tlie  an- 
gle of  position  of  two  stars  S  «,  for  the  disti>nce  S  s  re- 
mains the  same  whatever  be  the  len:_;th  of  SC  ,  but  in 
determining  all  other  angles  contained  by  lines,  whose 
apparent  length  is  greater  than  SC,  this  imperfection  is 
inseparable  fiom  the  instiument.  Xay.  there  are  some 
cases  in  which  the  instrument  completely  fails  ;  as,  for 
instance,  when  we  wish  to  measure  the  angle  formed  by 
two  lines  which  do  not  meet  in  a  point,  but  only  tend  to 
a  remote  vertex.  If  the  distance  of  the  nearest  extre- 
mities of  these  lines  is  greater  than  the  chord  of  the  an- 
gle which  they  form,  measuied  upon  the  radius  SC, 
then  it  is  impossible  to  measure  that  angle,  for  the  lines 
cannot  be  brought  to  coincide  with  the  two  lines  by 
which  it  is  cont.iined.  Nay,  when  the  chord  of  the  an- 
gle does  exceed  the  distance  between  the  nearest  extre- 
mities, the  portion  of  the  wires  that  can  be  brought  into 
coincidence  with  the  lines  is  so  small,  as  to  lead  to  very 
serious  er  ors  in  the  result 

The  new  angular  micrometer,  wliich  we  venture  to 
propose  as  a  substitute  for  this  instrument,  is  complete- 
ly free  from  the  defects  which  we  have  jus',  noticed,  and 
is  founded  on  a  verv  beautiful  propertv  of  the  cirrle.  If 
any  two  chords  AB',CD,  Plate  CCCLXXVI.  Fig.  9,  in- 
tersect each  other  in  the  point  O  within  the  circle,  the 
angle  which  they  form  at  (1  will  be  equal  to  half  the  sum 
of  the  arches  AC,  BO  ;  but  if  these  chords  do  not  inter- 
sect each  other  within  the  circle,  but  tend   to  any  point 
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O  without  the  circle,  as  in  Fig.  10,  then  the  angle  which 

they  form   is  equal  to  half  the  difference  of  the  arclics 

AC,  IID  ;  that  is,  calliiij;  cp  the  angle,  we    have  in  tiic 

r  ^  _AC-fHl)         ,   .      ,  , 

iirst  case  9  ~ ,  ana  in  the  second  case  <f  ;z 

'- .     Hence  if  AB,  CD  be  two  wires,  placed  in 

the  focus  of  the  first  eye-glass  of  a  telescope,  ihe  move- 
able one  AB  may  he  made  to  form  every  possible  an- 
gle with  tlie  fixetl  one  CD,  and  tliat  angle  may  be  rea- 
dily found  from  the  arches  AB,  CD. 

The  apparatus  by  which  tiu^e  arches  are  measured 
is  represented  in  Plate  CCCLXXVl.  Fig.  ll,ubcre 
ihe  graduated  circular  head  may  be  divided  only  into 
180°,  in  order  to  save  the  trouble  of  halving  the  sum,  or 
the  difference  of  the  arches  AC,  BD  ;  but  as  it  would 
still  be  necessary  to  measure  tioo  arches  before  the  an- 
gle could  be  ascertained,  we  have  adopted  another  me- 
thod, remarkable  for  its  simplicity,  and  giving  no  more 
trouble  than  if  the  wires  always  intersected  each  other 
in  the  centre  of  the  field. 

Let  AB.  for  exainph ,  Plate  CCCLXXVl.  Fig.  9.  be 
tlie  fixed  wire,  and  CD  tbe  moveable  one,  and  let  it  be 
required  to  find,  at  one  observation,  the  angle  AOC  or^. 
Let  the  index  of  ihe  vernier  be  at  ztro,  when  the  point 
D  coincides  with  B  ;  and  as  it  is  obvious  that  the  extre- 
mity C  will  be  at  c  when  D  is  at  B,  tbe  arch  c  A  will  be 
a  constant  quantity,  which  we  shall  call  b.    JNlaking  AC 

— m  and  BD~i,  we  have,  (fZZ. — ^ ;  but  since  the  ex- 
tremity C  will  move  over  the  space  C  c  while  D  de- 
scribes the  spare  DB,  these  arches  must  be  equal,  con- 
sequently b'ZZm — n;  hence,  addiiig  2  n  to  each  side  of 
the  equation,  we  obtain  6  -f  2?;  —  m  -j-  n,  or  \  b-\-n'^. 

^""^-i  consequently  0~j  4-f  ra.     Hence  the  angle  AOC 

is  equal  to  half  the  arch  A  c  added  to  the  arch  DB  ;  or 
since  A  c  is  invariable,  the  h  df  of  it  is  a  constant  quan- 
tity, and  the  angle  required  is  equal  to  the  sum  of  this 
constant  quanlity  and  the  arch  DB. 

When   the   wires   do  not   intersect  each  other,  as  in 

»r     - 
Fig.  10,  we  have   <?■=.— 


-  and  i— '»^-'^ ;  hence,  sub- 
tracting 2  n  from  each  side  of  the  equation,  we  have 
b — 2  ?;~m — ra,  and  dividing  by  2  i  b — w~ ,    con- 


sequemU  <!>'^.\  b — n.  That  is,  the  angle  AOB  is  equal 
to  the  difii.r<  net-  between  half  the  arch  A  c  and  theurch 
DB,  or  to  a  constant  quantity,  diminished  by  the  arch 
DB. 

In  finding  the  angle  AOB,  therefore,  we  have  merely 
to  observe  the  place  of  the  index  when  the  wires  are  in 
their  proper  posuion;  and  as  the  scale  commences  al  B, 
or  when  D  iiid  B  coincide,  and  is  numbered  both  ways 
from  B,  the  degree  pointed  out  on  the  circular  head, 
■when  increased  or  diminished  by  the  constant  quanlity, 
■will  give  the  angle  of  the  wires  which  is  sought.  The 
semicirrle  on  each  side  of  a  diameter  drawn  through  B, 
is  divided  into  18'>°,  the  180th  degree  being  at  the  oppo- 
site end  of  that  diameter. 

The  method  of  reading  off  the  angle  AOB  may  be 
still  farther  simplified,  so  as  to  save  the  trouble  even  of 
recollecting  the  constant  quantity,  and  of  adding  and  sub- 
tracting it  from  tilt  arch  pointed  out  by  the  index  of  the 
rcrnier.     This  effect  is  produced  by  making  the  index 


of  the  vernier  point  to  the  constant  quanlity  upon  llic 
part  of  the  scale  below  B,  Fig.  9,  when  the  points  D,  B, 
coincide,  or  when  the  wire  CD  is  in  the  position  c  B  ;  for 
it  IS  obvious  that  if  z  is  the  zero  of  the  scale,  and  B  = 
equal  to  the  constant  quantity,  the  arch  D  z,  wiiicn.is 
pc  inted  out  by  the  index  of  the  vernier,  will  be  equal  to 
]  6-|-n,  or  the  angle  AOB.  In  like  njanncr,  in  Fig.  10, 
wncie  the  wires  do  not  cross  each  other  will.in  the  field, 
and  where  B  r  is  the  constant  quantity,  the  arcli  D  r, 
marked  out  by  the  index  of  the  vernier,  is  obviously 
ccjual  to  -]  b — n,  or  the  angle  AOB,  wnicli  the  wires  lend 
to  form  ai  O.  By  means  of  tnis  adjubimenl,  therefore, 
we  are  enabled  to  read  off  the  angle  AOB  with  the  same 
iaciiity  as  if  the  wires  inlersecieii  each  other  in  the  very 
centre  of  die  field,  when  the  arches  are  accuiatc  mea- 
sures of  the  angles  at  the  centri. 

It  is  not  necessary  that  the  two  wires  should  be  placed 
in  the  locus  of  the  first  cyt-glsss.  Dr.  Biewsltr  h..s 
constructed  an  instrument  of  tiiis  kind,  in  which  the 
fixed  wire  AB  is  placed  in  the  focus  of  the  whole  eye- 
piece, or,  what  is  the  same  thing,  in  the  focus  of  the  ob- 
ject-glass, while  the  moveable  wiie  CD  revolved  in  Ihe 
locus  of  the  first  eye-glass.  In  this  case  tne  wire  AB 
is  more  magnified  than  the  other  ;  but  it  this  should  be 
regarded  as  an  inconvenience,  it  might  easily  be  removed 
by  using  a  more  delicate  fibre. 

The  end  of  the  eye-tube  is  represented  in  Fig.  11, 
where  CD  is  the  circular  head,  divided  into  360°,  and 
subdivided  by  the  vernier  V ;  L  is  the  level,  and  AB  the 
part  of  the  eye-piece  which  contains  the  diaphragm  with 
the  fixed  and  moveable  wires.  The  head  CD,  and  the 
level  L,  are  firndy  fixed  to  the  eye-tube  T,  and  from  the 
head  CD  there  rises  an  annular  shoulder  concentric  with 
the  tube,  and  containing  the  diiphraRin  across  which  the 
fixed  wire  is  stretched.  This  diaphragm,  which  is  re- 
presented in  Plate  CCCLXXVl.  Fig.  12.  with  the 
wire  extended  across,  piojecis  through  the  circle  of 
brass  EF.  All  tliese  parts  remain  immoveable,  while 
the  outer  tube  AB,  and  the  other  half  EF  of  the  circu- 
lar head  which  contains  the  vernier  V,  have  a  rotatory 
motion  upon  the  shoulder  which  rises  from  CD.  The 
tube  AB  is  merely  an  outer  case  to  protect  a  little  tube 
within  it,  which  contains  the  eye-^lass,  and  the  moveable 
diaphragm  with  its  fibre  extended  across  it.  The  in- 
closed lube  is  screwed  into  the  ring  EF,  and  the  outer 
tube  is  also  screwed  upon  the  same  ring  ;  so  that  by  mov- 
ing AB,  a  motion  of  rotation  is  communicated  to  the 
vernier  V,  and  to  the  diaphragm  and  wire  belonging  to 
the  inner  lube,  while  the  rest  of  the  eye-piece,  eonlain- 
ing  the  other  diaphragm  with  its  wire,  remains  stationary. 
By  this  means  the  moveable  wire  is  made  to  form  every 
possible  angle  with  the  fixed  wire,  and  the  angle  is  de- 
termined by  the  method  which  we  have  already  explained. 
The  fixed  wire  is  placed  a  little  out  of  the  centre  of  the 
diaphragm  to  which  it  belongs,  and  the  diaphragm  itself 
is  placed  in  a  cell,  in  which  it  can  be  turned  round,  so  as 
to  adjust  the  wire  to  a  horizontal  line,  when  the  level  is 
set.  The  moveable  wire  is  likewise  placed  at  a  little 
distance  from  the  centre  of  its  diaphragm,  as  repiesented 
in  Plate  CCCLXXVl.  Fig.  13  ;  but  by  means  of  screws 
which  pass  through  the  inner  tube  into  the  edge  of  this 
diaphragm,  it  can  be  moved  in  a  plane  at  right  angles  to 
the  axis  of  the  eye-piece,  so  that  the  moveable  wire  may 
be  placed  either  in  the  centre  of  the  field,  or  at  different 
distances  from  it.  See  Treatise  on  TVew  Phil.  Inst.  p. 
112. 
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CHAP.  VII. 

On  Lucid  Disc,  and  Luminous  Image  Micrometers. 

In  measuring  the  distance  of  close  double  stars,  Sir 
William  Herschel  found  it  difficult  to  apply  the  common 
wire  micrometer,  from  the  various  sources  of  imperfec- 
tion to  which  it  is  liable,  but  particularly  from  the  neces- 
sity of  illuminating  the  wires.  He,  therefore,  set  him- 
self to  construct  a  micrometer  for  this  particular 
purpose,  and  in  this  way  he  contrived  the  lamp  micro- 
meter. 

This  instrument  is  represented  in  Plate  CCCLXXVI. 
Fii,'.  14.  "  where  ABGCFE  is  a  stand  nine  feet  high,  on 
which  a  semicircular  board  q  /i  o  g  /i  h  moveable  up- 
ward or  downward,  in  the  manner  of  some  fire-screens, 
as  occasion  may  require,  and  is  held  in  its  situation  by  a 
peg  /!  put  into  any  one  of  the  holes  of  the  upright  piece 
AB.  This  board  is  a  segment  of  a  circle  of  14  inches 
radius,  and  is  about  three  inches  broader  than  a  semi- 
circle, to  give  room  for  the  handles  r  D,  e  P,  to  work. 
The  use  of  this  board  is  to  carry  an  arm  L,  30  inches 
long,  made  to  move  on  a  pivot  at  the  centre  of  the  circle, 
by  means  of  a  string,  which  passes  in  a  groove  on  the 
edge  of  the  semicircle  ft  g  o  h  q  ;  the  string  is  fastened  to 
a  hook  0,  (not  expressed  in  the  figure,  being  at  the  back 
of  the  arm  L,)  and,  passing  along  the  groove  from  o  A 
to  (j,  is  turned  over  a  pulley  at  q,  and  goes  down  to  a 
small  bairel  e,  within  the  plane  of  a  circular  board, 
where  a  double  jointed  handle  e  P  commands  its  motion. 
By  this  contrivance  we  see  the  arm  L  may  be  lifted 
up  to  any  altitude  from  the  horizontal  position  to  the 
perpendicular,  or  be  suffered  to  descend  by  its  own 
weight  below  the  horizontal  to  the  reverse  perpendicu- 
lar situation.  The  weight  of  the  handle  P  is  sufficient 
to  keep  the  arm  in  any  given  position  ;  but  if  the  motion 
should  be  too  easy,  a  friction  spring  applied  to  the  bar- 
rel will  moderate  it  at  pleasure. 

In  front  of  the  arm  L  a  small  slider,  about  three 
inches  long,  is  moveable  in  a  rabbet  from  the  end  L  to- 
wards the  centre,  backward  and  forward.  A  string  is 
fastened  to  the  left  side  of  the  little  slider,  and  goes  to- 
wards L,  where  it  passes  round  a  pulley  at  m,  and  returns 
under  the  arm  from  m  n,  towards  the  centre,  where  it  is 
led  in  a  groove  on  the  edge  of  the  arm,  which  is  of  a  cir- 
cular form,  upward  to  a  barrel  (raised  above  the  plane 
of  the  circular  board)  at  r,  to  which  the  handle  r  D  is 
fastened.  A  second  string  is  fastened  to  the  slider,  at 
the  right  side,  and  goes  towards  the  centre,  where  it 
passes  over  a  pulley  n,  and  the  weight  ro,  which  is  sus- 
pended by  the  end  of  the  string,  returns  the  slider  to- 
wards the  centre,  when  a  contrary  turn  of  the  handle 
permits  it  to  act. 

Two  small  lamps,  2  inches  high,  li  in  breadth,  by  li 
in  depth,  are  shown  at  a  and  b.  The  sides,  back,  and 
top,  are  made  so  as  to  permit  no  light  to  be  seen,  and  the 
front  consists  of  a  thin  brass  sliding  door.  The  flame 
in  the  lamp  a  is  placed  r'oths  of  an  inch  from  the  left 
side,  -f^lhs  from  the  front,  and  half  an  inch  from  the 
bottom.  In  the  lamp  b  it  is  placed  at  the  same  height 
and  distance,  measuring  from  the  right  side.  The  wick 
of  the  flame  consists  only  of  a  very  thin  lamp-cotton 
thread ;  for  the  smallest  flame  being  sufficient,  it  is 
easier  to  keep  it  burning  in  so  confined  a  place.  In  the 
top  of  each  lamp  must  be  a  little  slit,  lengthways,  and 
also  a  small  opening  in  one  side  near  the  upper  part,  to 
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permit  air  enough  to  circulate,  to  feed  the  flame.  To 
prevent  every  reflection  of  light,  the  side  opening  of  the 
lamp  a  should  be  to  the  right,  and  that  of  the  lamp  b  to 
the  left.  In  the  sliding  door  of  each  lamp  is  made  a 
small  hole  with  the  point  of  a  very  fine  needle,  just  op- 
posite the  place  where  the  wicks  are  burning,  so  that 
when  the  sliders  are  shut  down,  and  every  thing  dark, 
nothing  shall  be  seen  but  two  fine  lucid  points  of  the 
size  of  two  stars  of  the  third  or  fourth  magnitude.  The 
lamp  a  is  placed  so,  that  its  lucid  point  may  be  in  the 
centre  of  the  circular  board,  where  it  remains  fixed.  The 
lamp  b  is  hung  to  the  little  slider  which  moves  in  the 
rabbet  of  the  arm,  so  that  its  lucid  point,  in  a  horizontal 
position  of  the  arm,  tnay  be  on  a  level  with  the  lucid 
point  in  the  centre.  The  moveable  lamp  is  suspended 
on  a  piece  of  brass  fastened  to  the  slider  by  a  pin  exact- 
ly behind  the  flame  on  which  it  moves  as  a  pivot.  The 
lamp  is  balanced  at  the  bottom  by  a  leaden  weight,  so  as 
always  to  remain  upright,  when  the  arm  is  either  lifted 
above,  or  depressed  below  the  horizontal  position.  The 
double-jointed  handles  r  D,  e  P,  consist  of  light  deal 
rods,  ten  feet  long,  and  the  lowest  of  them  may  have  di- 
visions, marked  on  it  near  the  end  P,  expressing  exactly 
the  distance  from  the  central  lucid  point,  in  feet,  inches, 
and  tenths. 

From  this  construction  we  see,  that  a  person  at  a 
distance  of  ten  feet  may  govern  the  two  lucid  points,  so 
as  to  bring  them  into  any  required  position,  south  or 
north,  preceding  or  following,  from  0°  to  90°,  by  using 
the  handle  P,  and  also  to  any  distance  from  ^o'^^  of  an 
inch  to  5  or  6  and  20  inches,  by  means  of  the  handle  D. 
If  any  reflection  or  appearance  of  light  should  be  left 
from  the  top  or  sides  of  the  lamps,  a  temporary  screen, 
consisting  of  a  long  piece  of  pasteboard,  or  a  wire  frame 
covered  with  black  cloth,  of  the  length  of  the  whole  arm, 
and  of  any  required  breadth,  with  a  slit  of  half  an  inch 
broad  in  the  middle,  may  be  affixed  to  the  arm  by  four  bent 
wires,  projecting  an  inch  or  two  before  the  lamps,  situa- 
ted so  that  the  moveable  lucid  point  may  pass  along  the 
opening  left  for  that  purpose. 

Plate  CCCLXXVI.  Fig.  15.  represents  part  of  the 
arm  L,  of  a  larger  size  ;  a  the  slider  ;  m  the  pulley,  over 
which  the  chord  x  t  y  z  is  returned  towards  the  centre  ; 
V  the  other  chord  going  to  the  pulley  n  of  Fig.  14;  R 
the  brass  piece  moveable  on  the  pin  c,  to  keep  the  lamp 
upright.  At  R  is  a  wire  rivetted  to  the  brass  piece,  on 
which  is  held  the  lamp  by  a  nut  and  screw.  Fig.  16,  17. 
represent  the  lamps  a,  b,  with  the  sliding  doors  open,  to 
show  the  situation  of  the  wicks,  to  is  the  leaden  weight, 
with  a  hole  in  it  d,  through  which  the  wire  R  of  Fig.  15. 
is  to  be  passed,  when  the  lamp  is  to  be  fastened  to  the 
slider  s.  Fig.  18.  represents  the  lamp  a  with  the  sliding 
door  shut ;  I  the  lucid  point ;  i  k  the  openings  at  the  top, 
and  «  at  the  sides  for  the  admission  of  air. 

The  ingenious  artist  will  soon  perceive  that  the  mo- 
tions of  this  micrometer  are  capable  of  great  improve- 
ment by  the  application  of  wheels  and  pinions,  and  other 
well  known  mechanical  resources;  but,  as  the  principal 
object  is  only  to  be  able  to  adjust  the  two  lucid  points 
to  the  required  position  and  distance,  and  to  keep  them 
there  for  a  few  minutes,  while  the  observer  goes  to  mea- 
sure their  distance,  it  will  not  be  necessary  to  say  more 
on  the  subject. 

Sir  William  Herschel  next  proceeds  to  show  the  ap- 
plication of  this  instrument.  It  is  well  known  to  opti- 
cians, and  others,  who  have  been  in  the  habit  of  using 
optical  instruments,  that  we  can  with  one  eye  look  into 
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a  microscope  or  telescope,  and  see  an  object  much  mag- 
nified, while  the  naked  eye  may  see  a  scale  on  which  the 
magnified  picture  is  thrown  In  this  manner  Sir  W. 
Herschel  generally  determined  the  power  of  his  tele- 
scopes ;  and  any  one  who  has  acquired  a  facility  of  taking 
such  observations  will  very  seldom  mistake  so  much  as 
one  in  fifty  in  determining  the  power  of  an  instrument, 
and  that  degree  of  exactness  is  fully  sufficient  for  the 
purpose. 

The  Newtonian  form  is  admirably  adapted  to  the 
use  of  this  micrometer;  for  the  observer  stands  always 
erect,  and  looks  in  a  horizontal  direction,  though  the 
telescope  should  be  elevated  to  the  zenith.  Besides,  his 
face  being  turned  away  from  the  object  to  which  his 
telescope  is  directed,  this  micrometer  may  be  placed 
very  conveniently,  without  causing  the  least  obstruction 
to  the  view  :  therefore,  in  using  this  instrument,  it  is  put 
at  ten  feet  distance  from  the  left  eye,  in  a  line  perpen- 
dicular to  the  tube  of  the  telescope,  and  the  moveable 
board  raised  to  such  a  height,  that  the  lucid  point  of  the 
central  lamp  may  be  on  a  level  with  the  eye.  The 
handles,  lifted  up,  are  passed  through  two  loops  fastened 
to  the  tube,  just  by  the  observer,  so  as  to  be  ready  for 
his  use.  It  should  be  observed,  that  the  end  of  the  tube 
is  cut  away,  so  as  to  leave  the  left  eye  entirely  free  to  see 
the  whole  micrometer. 

Having  now  directed  the  telescope  to  a  double  star, 
it  is  viewed  with  the  right  eye,  and  at  the  same  time 
with  the  left  see  it  projected  on  the  micrometer;  then, 
by  the  handle  P,  which  commands  the  position  of  the 
arm,  it  is  raised  or  depressed  so  as  to  bring  the  two  lucid 
points  to  a  similar  situation  with  the  two  stars;  and,  by 
the  handle  D,  the  moveable  lucid  point  is  approached 
or  removed  to  the  same  distance  of  the  two  stars,  so 
that  the  two  lucid  points  may  be  exactly  covered  by,  or 
coincide  with  the  stars.  A  little  practice  in  this  busi- 
ness soon  makes  it  easy,  especially  to  one  who  has  al- 
ready been  used  to  look  with  both  eyes  open. 

What  remains  to  be  done  is  very  simple.  With  a 
proper  rule,  divided  into  inches  and  40th  parts,  the  dis- 
tance of  the  lucid  points  is  taken,  which  may  be  done 
to  the  greatest  nicety,  because,  as  observed  before,  the 
little  holes  are  made  with  the  point  of  a  very  fine  needle. 
The  measure  thus  obtained  is  the  tangent  of  the  mag- 
nified angle  under  which  the  stars  are  seen,  to  a  radius 
of  10  feet;  therefore,  the  angle  being  found,  and  di- 
vided by  the  power  of  the  telescope,  gives  the  real  an- 
gular distance  of  the  centres  of  a  double  star.  For  in- 
stance, Sept.  25,  1781,  Sir  William  Herschel  measured 
«  Herculis  with  this  instrument.  Having  caused  the 
two  lucid  points  to  coincide  exactly  with  the  stars  centre 
on  centre,  he  found  the  radius,  or  distance  of  the  central 
lamp  from  the  eye,  10  feet  4.15  inches  ;  the  tangent  or 
distance  of  the  two  lucid  points  50.6  fortieth  parts  of  an 
inch  ;  this  gives  the  magnified  angle  35',  and  dividing 
by  the  power  460,  which  he  used,  he  obtained  4"  34'" 
for  the  distance  of  the  centres  of  the  two  stars.  The 
scale  of  the  micrometer  av  this  very  convenient  dis- 
tance, with  the  power  of  460 (which  his  telescope  bears 
so  well  on  the  fixed  stars  that  fur  near  a  twelvemonth 
past  he  hardly  used  any  other)  is  above  a  quarter  of  an 
inch  to  a  second  ;  and  by  putting  on  his  power  of  932, 
which  in  very  fine  evenings  is  extremely  distinct,  he  ob- 
tained a  scale  of  more  than  half  an  inch  to  a  second, 
without  increasing  the  distance  of  the  micrometer; 
■whereas  the  most  perfect  of  his   former  micrometers, 


with  the  same  instrument,  had  a  scale  of  less  than  the 
2000th  part  of  an  inch  to  a  second. 

The  measures  of  this  micrometer  are  not  confined  to 
double  stars  only,  but  may  be  applied  to  any  other  ob- 
jects that  require  the  utmost  accuracy,  such  as  the  dia- 
meters of  the  planets  or  their  satellites,  the  mountains 
of  the  moon,  the  diameters  of  the  fixed  stars,  &c.  For 
instance,  Oct.  22,  1781,  Sir  William  Herschel  measured 
the  apparent  diameter  of  *  Lyrse;and  judging  it  of  the 
greatest  importance  to  increase  his  scale  as  much  as  con- 
venient, he  placed  the  micrometer  at  the  greatest  conve- 
nient distance  and  (with  some  trouble,  for  want  of  longer 
handles,  which  might  easily  be  added)  took  the  diameter 
of  this  star,  by  removing  the  two  lucid  points  to  such  a 
distance  as  just  to  inclose  the  apparent  diameter.  When 
he  measured  his  radius,  it  was  found  to  be  22  feet  6 
inches.  The  distance  of  the  two  lucid  points  was 
about  three  inches  ;  for  extreme  nicety  could  not  be  ob- 
tained in  this  observation,  on  account  of  the  very  great 
power  he  used,  which  was  6450.  From  these  measures 
we  have  the  magnified  angle  38'  10":  this  divided  by 
the  power  gives  0".355  for  tlie  apparent  diameter  of  « 
Lyrse.  The  scale  of  the  micrometer,  on  this  occasion, 
was  no  less  than  8.443  inches  to  a  second,  as  will  be 
found  by  multiplying  the  natural  tangent  of  a  second 
with  the  power  and  radius  in  inches.  In  Nov.  1781,  he 
measured  the  diameter  of  the  new  star ;  but  the  air 
was  not  very  favourable,  for  this  singular  star  was  not 
so  distinct  with  227  that  evening  as  it  generally  is  with 
460  :  therefore,  without  laying  much  stress  on  the  ex- 
actness of  the  observation,  he  only  reports  it,  to  ex- 
emplify the  use  of  his  micrometer.  His  radius  was 
35  feet  1 1  inches.  The  diameter  of  the  star,  by  the 
distance  of  the  lucid  points,  was  2.4  inches,  and  the 
power  he  used  227:  hence  the  magnified  angle  is  found 
19',  and  the  real  diameter  of  the  star  5"  022.  The 
scale  of  this  measure  is  .474  millesimals  of  an  inch,  or 
almost  half  an  inch  to  a  second." 

A  lucid  disc  micrometer  was  also  used  by  M.  Schroe- 
ter  of  Lilienthal,  in  his  observations  on  the  new  pla- 
nets, but  we  are  not  acquainted  with  the  principles  of 
its  construction. 

A  luminous  image  micrometer,  in  which  the  angle, 
subtended  by  two  lucid  points,  is  measured  by  expand- 
ing them  into  circular  discs,  and  marking  the  instant 
of  contact,  has  been  described  by  Dr.  Brewster  in  his 
Treatise  on  JVeiu  Philosofihical  JnstrumenCs,  p.  40. 

CHAP.  VIH. 

On  Doubly  Refracting  Micrometers. 

The  first  person  who  proposed  to  employ  the  sepa- 
ration of  two  images,  formed  by  double  refraction, 
as  the  principle  of  a  micrometer,  was  the  late  inge- 
nious Able  Rochon.  On  the  Sth  March  1777,  Messrs. 
Leroi,  Lcmonnier,  and  Condorcet,  gave  a  favourable 
report  of  this  new  invention,  which  was  brought  to  a 
considerable  degree  of  perfection  by  successive  im- 
provements, with  which  M.  Rochon  was  constantly  occu- 
pied till  the  time  of  his  deatli,  which  took   place  inl817. 

If  we  suppose  ABC,  (Plate  CCCLXXVI.  Fig.  19.) 
a  prism  of  rock  crystal,  so  cut  out  of  the  hexacdral 
prism  in  which  this  substance  is  generally  formed, 
that  AC  is  the  axis  of  the  prism,  and  BCD  another 
prism,  so  cut  out  of  the  same  crystal,  that  BC  is  the 
axis  of  the  prism,  then  a  ray  of  light  RR  incident  pev- 
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pendicularly  at  R,  will  go  on  to  R'  without  being  di- 
vided into  iwo  penciK,  as  the  doubly  refracting  force 
vanishes  in  the  direction  of  the  axis;  but  when  it 
reaches  R'  it  will  be  divided  into  two  pencils  R'  R", 
R'  f,  one  of  which,  R  R",  the  ordinary  pencil,  will  go 
on  in  the  direction  R'  E  without  any  deviation,  as  it  is 
in  no  way  afl'ected  with  the  doubly  refracting  force  of 
the  second  prism  BCD,  while  the  extraordinary  pencil 
R'  f  will  deviate  from  the  line  R'  E,  in  virtue  of  the 
doubly  refracting  force  of  the  second  prism  BCD. 
An  eye  placed  at  E  will  obviously  not  receive  the  two 
rays  R'  E  and  R'  t,  but  if  we  draw  E  r",  r"  r',r'  r  re- 
spectively parallel  to  e  f,  f  R',  r"  R'  R,  a  ray  rr  incident 
perpendicularly  at  r,  will  give  an  extraordinary  ray 
r"  E,  which  will  reach  the  eye  E  at  the  same  time 
with  the  ordinary  ruy  R'  E,  and  the  observer  will  see 
two  distinct  images  of  the  object  from  which  these  rays 
proceed. 

In  order  to  apply  this  compound  prism  to  the  pur- 
poses of  a  micrometer,  M.  Rochon  introduces  it  be- 
tween the  object-glass  and  the  eye-glass  of  an  astrono- 
mical telescope,  as  shown  in  Plate  CCCLXXVI.  Fig. 
20;  and  by  moving  it  along  the  axis  of  the  telescope, 
the  angular  separation  of  the  two  images  of  the  object 
s  s'  is  made  to  vary  in  a  manner  similar  to  what  has  been 
already  described  in  the  prismatic  micrometer  of  Dr. 
Maskelyne. 

In  the  year  1812,  M.  Rochon  proposed  another  form 
of  his  micrometer,  from  which  he  expected  great  ad- 
vantages. He  took  a  parallelepiped  of  rock  crystal, 
formed  of  two  prisms,  cut  with  angles  of  about  30°, 
and  so  as  to  make  the  images  of  the  sun  overlap  one 
another  about  five  minutes.  When  joined  together 
by  mastic,  it  was  ground  into  a  convex  lens,  and  was 
united  with  a  concave  lens  of  glass,  so  as  to  form  an 
achromatic  object-glass.  The  object-glass,  which  had 
a  focal  length  of  about  three  decimeters,  separated  the 
centres  of  the  images  of  the  sun  about  28  minutes. 
He  then  adapted  to  this  object-glass  a  common  mi- 
crometer, which  measured  angles  of  10  minutes,  and 
he  had  thus  three  decimetres  or  10  minutes  to  com- 
plete the  measure  of  the  diameters  of  the  sun  or  moon. 

Ingenious  as  these  micrometers  are,  we  conceive  them 
to  be  liable  to  an  objection  of  a  very  serious  nature. 
Dr.  Brewster  has  shown,  from  numerous  experiments, 
that  rock  crystal  is  very  imperfectly  crystallized  in  the 
direction  of  its  axis,  and  that  it  exhibits  great  devia- 
tions from  a  homogeneous  texture,  both  in  its  action 
upon  common  and  polarised  light.  Distinct  images 
therefore  cannot  be  formed  through  prisms  or  lenses 
whose  refracting  surfaces  are  perpendicular,  or  neai  ly 
so,  to  the  axis  of  the  hexaedral  prism.  If  astronomy 
therefore  is  to  derive  any  tf^vantage  from  doubly  re- 
fracting micrometers,  we  must  have  recourse  to  the 
double  refraction  of  other  substances  than  rock  crystal. 

CHAP.  IX. 

On  Micrometers  /or  Microsco/ies, 

Microscopical  micrometers  are  generally  employed 
for  measuring  very  minute  spaces,  such  as  the  subdi- 
disions  of  astronomical  instruments,  or  the  diameters 
-ol  objects  magnified  in  the  field  of  a  microscope.  All 
the  nii(rometers  described  in  chapter  fiiit,  may  be 
considered  as  micrometers  of  this  kind,  when  placed 
in  the  anterior  focus  of  the  eye-glass  of  a  microscope. 


One  of  the  simplest  micrometers  for  microscopes, 
consists  of  a  screw  with  an  index,  fixed  in  the  focus  of 
the  eye-glass.  The  point  of  the  screw  is  made  to  move 
across  the  space  to  be  measured  ;  and  as  the  index  re- 
gisters the  number  of  revolutions  necessary  for  this 
purpose,  the  diameter  of  the  object  will  be  found  by 
ascertaining  the  number  of  threads  in  one  inch. 

Dr.  Jurin  measured  the  magnitudes  of  minute  ob- 
jects, by  comparing  them  with  small  pieces  of  silver  or 
brass  wire  placed  beside  them  ;  the  diameter  of  which 
had  been  previously  ascertained  by  coiling  it  round  a 
cylinder,  and  observing  how  many  breadths  of  the 
wire  were  contained  in  a  given  number  of  inches. 

One  of  the  best  microscopical  micrometers  is  the 
single  lens  micrometer,  invented  by  Dr.  Wollaston. 
This  instrument,  says  Dr.  Wollaston,  is  furnished  with 
a  single  lens  of  about  Jjth  of  an  inch  focal  length. 
The  aperture  of  such  a  lens  is  necessarily  small,  so 
that  when  it  is  mounted  on  a  plate  of  brass,  a  small 
perforation  can  be  made  by  the  side  of  it  in  the  brass, 
as  near  to  its  centre  as-j'^th  of  an  inch. 

When  a  lens  thus  mounted  is  placed  before  the  eye 
for  the  purpose  of  examining  any  small  object,  the 
pupil  is  of  sufficient  magnitude  for  seeing  distant  ob- 
j  eels  at  the  same  time  through  the  adjacent  perfora- 
tion, so  that  the  apparent  dimensions  of  the  magnified 
image  might  be  compared  with  a  scale  of  inches,  feet, 
and  yards,  according  to  the  distance  at  which  it  mig||it  be 
convenient  to  place  it. 

A  scale  of  smaller  dimensions  attached  to  the  in- 
strument will,  however,  be  found  preferable  on  ac- 
count of  the  steadiness  with  which  the  comparison 
may  be  made ;  and  it  may  be  seen  with  sufficient  dis- 
tinctness by  the  naked  eye,  without  any  effort  of  nice 
adaptation,  by  reason  of  the  smallness  of  the  hole  through 
which  it  is  viewed. 

The  construction  that  I  have  chosen  for  the  scale  is 
represented  in  Plate  CCCLXXVI.  Fig.  21.  It  is  com- 
posed of  smalls  wires  about  -^\.h  of  an  inch  in  diame- 
ter, placed  side  by  side,  so  as  to  form  a  scale  of  equal 
parts,  which  may  be  with  ease  counted  by  means  of  a 
certain  regular  variation  of  the  lengths  of  the  wires. 

The  external  appearance  of  the  whole  instrument  is 
that  of  a  common  telescope  consisting  of  three  tubes. 
The  scale  occupies  the  place  of  the  object-glass,  and 
the  little  lens  is  situated  at  the  smaller  end,  with  a 
pair  of  plain  glasses  sliding  before  it,  between  which 
the  subject  of  examination  is  to  be  included.  This 
part  of  the  apparatus  is  shown  separately  in  Fig.  23. 
It  has  a  projection,  with  a  perforation,  through  which 
a  pin  is  inserted,  to  connect  it  with  a  screw  represent- 
ed at  b,  Fig.  22.  This  screw  gives  lateral  motion  to 
the  object,  so  as  to  make  it  correspond  with  any  parti- 
cular part  of  the  scale.  The  lens  has  also  a  small  mo- 
tion of  adjustment,  by  means  of  the  cap  c,  Fig.  22, 
which  renders  the  view  of  the  magnified  object  distinct. 

Before  the  instrument  is  completed,  it  is  necessary 
to  determine  with  precision  the  indications  of  the 
scale,  which  must  be  different,  according  to  the  dis- 
tance to  which  the  tube  is  drawn  out.  In  my  instru- 
ment, one  division  of  the  scale  corresponds  to  -fjjojth 
of  an  inch,  when  it  is  at  the  distance  of  16.6  inches  from 
the  lens;  and  since  the  apparent  magnitude  in  small 
angles  varies  in  the  simple  inverse  ratio  of  this  distance, 
each  division  of  the  same  scale  will  correspond  to 
■j^L^tli,  at  the  distance  of  8  -^^  inches,  and  the  interme- 
diate fractions  ^oW'  Tse^-  ^'^-  ^""^  found  by  intervals  of 
Gs2 
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1.66  inch,  marked  on  ilie  outside  of  ihe  tube.  Tlie 
basis  on  which  these  indications  were  founded  in  this 
instrument,  was  a  wire,  carefully  ascertained  to  be  Jj 
of  an  inch  in  diameter,  the  magnified  image  of  whicli 
occupied  fifty  divisions  of  the  scale,  when  it  was  at  the 
distance    of     16.6    inches;     and   hence   one    divisions: 

1  1  o-  ■,■•,■ 

^ .     Since  any  error  in  the  original  esti- 

50x200      lOOOU  '  ^ 

mate  of  this  wire  must  pervade  all  subsequent  measures 

derived  from  it,  the  substance  employed  was  pure  gold, 

drawn   till    fifty  two  inches  in    Icngtii  Weighed   exactly 

five  grains.     If  we  assume  the  specific    gravity  of  gold 

10  be  19.36,  a  cylindrical  inch    will  weigh  3837  grains; 

and  we  may  thence  infer  the  diameter  of  such  a  wire  to 

be  Tf  Jj  of  an   inch,  more  nearly  than  can  be  ascertained 

by  any  other  method. 

For  the  sake  of  rendering  the  scale  more  accurate, 
a  similar  method  was  in  fact  jjuraued  with  several  gold 
wires  of  different  sizes,  weighed  with  equal  care;  and 
the  subdivisions  of  the  c.Kterior  scale  were  made  to  cor- 
respond with  the  average  of  their  indications. 

In  making  use  of  this  micrometer  for  taking  the 
measure  of  any  object,  it  would  be  sufficient,  at  any 
one  accidental  position  of  the  tube,  to  note  the  num- 
ber on  the  outside  as  denominator,  and  to  observe  the 
number  of  divisions  and  decimal  pans  which  the  sub- 
ject of  examination  occupies  on  the  interior  scale  as 
numerator  of  a  fraction,  expressing  its  dimensions  in 
proportional  parts  of  an  inch ;  but  it  is  preferable  to 
obtain  an  integer  as  numerator  by  sliding  the  tube  in- 
ward or  outward,  till  the  image  of  the  wire  is  seen 
to  correspond  with  some  exact  number  of  divisions, 
not  only  for  the  sake  of  greater  simplicity  in  the  arith- 
metical computations,  but  because  we  can  by  the  eye 
judge  more  correctly  of  actual  coincidence  than  of  the 
conparative  magnitudes  of  adjacent  intervals.  The 
smallest  ([uantity  which  the  graduations  of  this  instru- 
ment profess  to  measure,  is  less  than  the  eye  can  really 
appreciate  in  sliding  the  tube  inward  or  outward.  If, 
for  mstance,  the  object  ni'-asured  be  really  ^^'j-g,  it  may 
appear  j-^^^ai  'J''  tjVo'  •"  which  case  the  doubt  amounts 
to  -J^  part  ol  the  wnole  quiniity.  But  the  difference 
is  here  exceedingly  small  in  comparison  to  the  extreme 
division  of  other  nistrumeiits  where  tlie  nominal  extent 
of  its  power  is  the  samj.  A  micrometer  with  a  divided 
eye-glass,  may  profess  to  measure  as  far  as  j^-j^^o  of 
an  inch;  but  the  next  division  is  j-g%-sa  "''  -joW  i 
and  though  the  eye  may  be  able  to  distinguish  t:iat  ihe 
truth  lies  between  the  two,  it  receivesnoassistonce  witdin 
I  part  of  the  larger  msasure." — P/Ul.  TransA8[3,  p.  119. 

In  this  ingenious  instrument,  where  the  variation 
of  the  scale  is  produced  by  placing  the  scale  of  wires 
at  different  distances  from  the  observer,  it  is  necessary 
that  the  scale  be  viewed  by  the  naked  eye,  which 
by  its  adapting  power  can  command  distinct  vision  of 
it  at  different  distances.  We  conceive,  however,  that 
it  would  be  of  advantage  to  have  the  scale  at  a  per- 
minent  distance,  and  to  view  both  the  scale  and  the 
object  to  be  measured  with  the  aid  of  a  lens,  which 
may  be  easily  done  by  placing  a  lens  upon  the  small 
perforation.  In  this  case  it  would  be  necessary  to  ob- 
tain a  variation  of  the  scale  by  means  entirely  different 
from  those  adopted  by  Dr.  Wollaston. 

A  micrometer  founded  upon  these  principles  has 
been  proposed  by  Dr  Brewster,  and  may  be  easily  con- 
structed by  a  slight  a'Idition  to  a  good  kaleidoscope. 
Let  ABC  (Plate  CCCLXX  VI.  Fig.  24.)  be  the  aperture 


of  the  reflectors,  and  let  a  l>,  de  he  the  portion  of  a  wire 
.j'jth  of  an  inch  in  diameter,  that  is  seen  directly  through 
the  aperture.  When  the  wire  is  perpendicular  to  the 
reflector  BC,  its  image  be,  cf  will  coincide  with  the 
wire  itself,  and  form  an  exact  continuation  ot  it.  If 
we  now  turn  round  the  cap  till  the  wire  comes  into 
the  position  a  b',  d'  e',  its  reflected  image  b'  c\  c'J' 
will  be  inclined  to  the  wire,  and  the  thicknesb  b'  t', 
or  the  oblique  section  of  the  wire,  will  be  to  its 
Ihicknes  A  f  or  Jjth  of  an  inch  as  the  secant  of  the 
arch  (A)  through  which  the  wire  has  passed  in  going 
from  the  position  a  b,  d  e  into  the  position  a'  b',  d'  e',  is 
to  1,  that  is  6' c'~6  f  X  sec.  A~-f'5X  sec.  A.  In  this 
way  the  thickness  of  any  wire  may  be  made  to  vary  and 
form  a  scale  by  which  any  other  object  may  be  mea- 
sured by  projecting  against  it.  il  it  be  very  minute,. .nd 
by  juxta  position  if  it  is  nearly  of  the  same  -.ize.  I'he 
unit  of  the  scale,  or  a  b  d  e,  may  be  cither  a  wire  as  al- 
ready mentioned,  or  a  luminous  aperture,  or  the  interval 
between  two  wires  ;  and  in  ordi  r  that  the  arch  A  may 
be  always  small,  in  which  case  the  secants  vary  slowly, 
different  units  or  standards  may  be  fixed  upon  the  cap 
of  the  instrument,  wliich  is  divided  into  degrees  for  the 
purpose  of  measuring  the  arch  A. 

When  the  object  is  very  minute,  it  must  be  placed 
in  the  focus  of  a  magnifying  lens,  while  the  eye  looks  al 
the  scale  either  through  a  perforation  in  that  lens,  it  it 
has  a  considerable  focal  length,  or  at  its  side,  if  it  has  a 
small  focal  length.  If  the  object  is  not  microscopical, 
as  y\BCD,  it  may  be  measured  by  introducing  it  at  the 
object  end  of  the  instrument,  and  liaving  raised  the 
standard  scale  ainnd  till  its  oblique  section  w  ?2  is  ex- 
actly equal  to  the  diameter  of  the  object  ABCD.  It  is 
unnecessary  to  enter  into  any  farther  details  respecting 
this  instrument,  as  our  only  object  at  present  is  to  ex- 
plain the  principle  on  which  it  is  founded. 

A  similar  instrument  may  be  made  by  means  of  a 
doubly  refracting  plate  placed  at  the  upper  end  of  a 
tube.  A  rectangular  aperture  is  placed  before  this 
plate,  of  such  a  magnitude  that  its  two  images  are  ex- 
actly in  contact  when  they  are  parallel  to  each  other. 
By  giving  a  rotatory  motion  of  90°  to  the  rectangular 
aperture,  the  two  apertures  coincide  in  the  direction  of 
their  length,  and  we  have  an  arch  of  90°  to  measure 
the  variation.  The  breadth  of  the  compound  aperture 
will  always  be  A-|- A  sin.  4>,  A  being  the  breadth  of  the 
rectangular  aperture,  and  the  ip  arch  described  by  the 
aperture  reckoned  from  the  longitudinal  coincidence  of 
the  two  images. 

The  principle  of  double  refraction  may  be  advanta- 
geously employed  in  the  construction  of  a  micrometer 
for  measuring  directly  the  magnitudes  of  objects  of  ex- 
treme minuteness.  Let  it  be  required,  for  example, to 
measure  objects  whose  diameters  are  b,-tween  the  -j^^th 
and  -yTsVffth  of  an  inch.  Take  a  plate  of  rock  crystal 
AB,  CO  (Plate  CCCLXX VJ.  Fig.  25.)  about  two  inches 
long,  whose  thickness  AB  at  one  end  is  ten  times  i;reater 
than  its  thickness  CD  at  the  other,  and  let  the  plate  be 
cutout  of  the  crystal,  so  that  the  two  images  of  a  wire 
^J^ih  of  an  inch  in  diameter  will  be  in  accurate  con- 
tact, then  at  the  other  end  CD,  the  two  images  of  a 
wire  -jo'cnr'h  of  an  inch  in  diameter  will  be  in  accurate 
contact,  and  wires,  or  objects  of  all  intermediate  mag- 
nitudes, will  be  measured  by  observing  the  part  of  the 
scale  between  A  and  C,  where  their  two  images  are 
in  contact.  This  scale  being  two  inches  long  m.iy  con- 
sist of  a  plate  of  mother-of-pearl  attached  to  the  rock 
crystal,  and  divided  into  400  parts,  so  that  each  division 
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will  correspond  to  the  Yo%")0'"^l'"'^'"°''^ '^^"Toiiji'^t'*  the  images.     The  principle  explained  in  the  preceding 

pans  of  an  inch.     A  prism  of  crown  glass  is  ccmciuud  paragraph  may  also  be  employed  alone  in  plates  ot  rock 

to  tlie  prism  of  rock  crystal,  in  order  to  correct  tlic  dis-  crystal,  the  objeci  to  be  measured  being  substituted  in 

pension,  and  a  lens  ol    high  magnifying  power  is  made  place  of  the  rectangular  aperture.     Or  both  these  prin- 

to  slide  along  it,  in  order  to  observe  the  coincidence  of  ciples  may  be  combined  in  one  instrument. 

MICROSCOPE. 


MicHOScopE,  from  f«K^o«,  smalt,  and  Fxtirea,  to  see.  is 
the  name  of  a  well  known  optical  instrument,  for  seeing 
or  magnilyiiig  minute  objects. 

The  invention  ol  the  niicrostope,  like  that  of  the  te- 
lescope, has  been  claimed  for  more  than  one  indivi- 
dual.* Peter  Boiellus,in  his  work  De  Vero  Telencuflii 
inveiitore,  published  at  ihc  Hague  in  1655,  has  addu- 
ced a  good  deal  of  evidence  connected  with  the  inven- 
tion of  the  telescope  and  the  microscope.  He  brings  for- 
ward five  different  testimonies,  and  a  letter  from  William 
Bortel,  envoy  from  the  States  of  Holland,  which  throw 
considerable  light  on  the  subject.  Boreel  was  intimately 
acquainted  with  Zacharius  Jansen,  and  had  frequently 
been  in  his  father's  shop.  He  had  often  heard  that  the 
Jansens  were  the  inventors  ol  the  microscope  ;  and  hav- 
ing been  in  England  in  161 'J,  he  saw  in  the  hands  of  his 
friend  Corntliu-.  Drebell,  the  very  same  microscope 
vliich  Zixharius  Jansen  and  his  lather  had  presented 
to  Prince  Maurice,  and  Albert,  archdnkc  ot  Austria. 
This  instrument  was  six  feet  long,  consisting  of  a  tube 
of  gilt  copper,  an  inch  in  diameter,  supported  by  thin 
brass  pillars  in  the  shape  of  dolphins,  on  a  base  ot  ebony, 
for  the  purpose  of  holding  the  objects  to  be  examined. 
There  is  reason  to  tliink,  that  this  was  nothing  more 
than  a  telescope  converted  into  a  compound  micro- 
scope. Cornelius  Drebell,  therefore,  who  has  common- 
ly been  considered  as  the  inventor  of  the  microscope, 
appears  to  have  derived  this  honour  from  the  acciden- 
tal circumstance  of  his  having  exhibited  the  micro- 
scope maoe  by  Jansen;  and  as  he  was  a  favourite  at 
the  court  of  James  VI.  where  he  lived  some  time,  this 
opinion  may  have  proceeded,  not  only  from  his  own 
arrogaiice,  but  from  the  influence  of  roy.il  favotir. 

Viviani  expressly  informs  us,  in  his  lift  o[  Galileo, 
that  this  great  man  was  led  to  the  construction  ot  the 
microscope  from  that  of  the  telescope  ;  and  that,  in  the 
year  1612  I.e  actually  sent  a  microscope  to  Sigismund, 
King  of  Poland.  Dissatisfied  with  the  performance  of 
this  instrument,  he  appears,  from  his  letters,  to  have 
been  much  occupied  about  1624  in  bringing  it  to  per- 
fection, but  we  have  no  information  respecting  the  re- 
sult of  his  labours. 

As  ihere  is  no  reason  to  believe  that  the  microscopes 
invented  by  Jansen  consisted  of  two  convex  lenses, 
like  those  now  in  use  the  honour  of  this  improvement 
seems  to  be  due  to  M.  Fontana.  a  Neapolitan,  who  first 
described  it  in  his  work  entitled  A'ova  Terreslrium  ct 
Ceteatium  Obaervalionea.  A'eafi.  1646.  Fontana  distinctly 
assumes  the  merit  of  this  improvement,  and  as  no  other 
person  has  laid  claim  to  it,  we  agree  with  Montucla  in 
allowing  him  the  possession  of  this  honour  t 


In  pursuing  this  subject,  we  shall  confine  ourselves 
solely  to  the  description  of  microscopes,  supposing  that 
the  reader  is  acquainted  with  the  principles  of  their  con- 
struction, which  fall  to  be  explained  under  the  article 
Optics  We  shall  treat,  1st,  On  Single  Microscopes; 
2dly,  On  Compound  Microscopes;  Sdly,  On  the  Solar 
Microscope;  4thly,Onihe  Lucernal  Microscope;  and; 
5thly,  On  Microscopic  Objects. 


CHAP.  I. 
On  Single  Microscopes. 

A  Single  Microscofie,  is  an  instrument  in  which  only 
a  single  lens  or  mirror  is  employed  for  the  purpose  of 
magnifying  objects.  If  the  instrument  is  furnished 
with  mirrors  or  lenses  for  illuminating  the  object,  or 
with  any  other  apparatus,  however  complicated,  it  still 
comes  under  the  denomination  of  a  single    microscope. 

One  ot  the  simplest  of  all  single  microscopes  is  a 
plano-convex,  or  a  double  convex  lens  of  glass,  fitted 
into  a  rim  of  brass  furnished  with  a  handle  The  ob- 
ject is  then  held  in  the  interior  focus  of  this  lens,  and 
appears  magnified  in  proportion  to  the  smallness  of  its 
focal  length. 

Microscopes  of  this  kind  were  first  successfully  ap- 
plied to  the  examination  of  natural  objects  by  the  cele- 
brated Anthony  Van  Leewenhoek  They  consisted  of 
a  small  double  convex  lens,  carefully  ground  and  po- 
lished, and  inserted  between  two  thin  plates  ol  metal, 
pierced  with  a  hole  smaller  than  the  diameter  of  the 
lens,  and  afterwards  rivetted  The  object  was  placed 
upon  a  silver  point  or  needle,  which,  by  the  agency  of 
screws,  could  be  turned  in  all  directions,  and  placed  at 
any  requisite  distance  from  the  lens.  To  this  needle 
the  objrcts  Were  fixed  with  glue  when  they  were  solid  ; 
and  when  they  were  fluid,  he  put  them  on  a  thin  film 
ol  mica,  or  brown  glass,  which  was  afterwards  attached 
to  the  needle  by  glue  In  all  Lcewenhoek's  micro- 
scopes the  lenses  had  not  a  very  high  magnilying  power ; 
and  there  is  reason  to  believe,  that  most  of  his  disco- 
veries were  made  more  from  the  disinrtness  arising 
from  the  accurate  fiicure  and  good  polish  ot  his  lenses, 
than  from  the  greatness  of  their  power.  Of  the  twenty- 
six  microscopes  which  he  presented  to  the  Roval  So- 
ciety, only  one  had  a  focal  lent;th  so  small  as  j'jth  of  an 
inch,  and  all  the  rest  were  below  half  an  inch  in  focal 
length. 

br  Hooke  .ippears  to  have  been  the  first  who  sub- 
stituted glass  globules  in  place  of  convex  lenses.     In 


*  It  seems  to  be  quite  certain  that  the  ancients  were  acquainted  with  the  use  of  the  single  microscope,  at  least  in  one  of  its  forms,  as 
appears  from  the  following  passage  in  Seneca,  L'terx,  qiiamvis  iniiiuts  el  obacurx,  per  vitream  pilam  aqua plenam,  ma/ores  clayiarefipie  cer. 
niirirur.  "  Letters,  though  minute  and  obscure,  appear  larger  and  clearer  through  a  glass  iiubble  filled  witli  water."  jYat  Qnem  lib. 
j.  Cap  7. 

■j-  Doctor  I'riestloy  lias  completely  misunderstood  Montucla's  observations  on  this  ^^iiSject,  when  he  represents  him  a.s  ascrib- 
ing to  Koriiana  the  invention  of  compound  microscopes.  See  Montucla's  Bisi.  iles  .Math,  torn,  ii.  p.  239  ;  and  I'riestlev  Oii  Vimti. 
vol.  i.  p.  78. 
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the  preface  lo  his  Micrografi/iia,  published  in  1665,  he 
describes  the  method  of  making  them.  A  small  rod 
or  strip  of  thin  and  good  window  glass  is  drawn  out 
into  fine  threads,  either  by  holding  it  in  the  flame 
of  a  candle,  or  a  lamp  with  spirit  of  wine  or  good 
oil.  The  end  of  one  of  these  threads  is  then  held  in 
the  flame  till  it  runs  into  a  small  drop  or  globule  of  the 
required  size.  When  the  globule  has  cooled,  it  is  fixed 
upon  a  thin  plate  of  brass  or  silver,  so  that  the  centre 
of  it  is  directly  over  the  centre  of  a  very  small  hole  in 
the  metallic  plate.  In  this  way,  none  of  the  rays  of  light 
that  issue  from  an  object  placed  in  its  focus  pass  through 
the  part  of  the  globule  where  it  is  joined  to  the  glass 
thread.  Dr.  Hooke  also  fixed  the  globules  with  sealing 
wax  to  the  end  of  a  stick,  so  that  the  threads  stood  up- 
wards, and  he  ground  oflT  the  ends  of  the  threads,  and 
polished  tliem. 

The  art  of  making  microscopic  globules  of  glass  was 
brought  to  great  perfection  by  Father  di  Torre  of  Na- 
ples. Having  formed  glass  globules  by  the  method 
already  described,  he  separated  the  ball  of  glass  from 
the  thread  by  the  sharp  edge  of  a  piece  of  flint.  When 
a  great  number  of  globules  were  made  in  this  manner, 
he  next  proceeded  to  give  them  a  complete  spherical 
form,  by  melting  them  a  second  time.  l"or  this  pur- 
pose, he  made  use  of  a  piece  of  tripoli  about  four  or 
five  inches  long,  and  three  or  four  inches  thick.  After 
it  had  been  calcined,  by  surrounding  it  with  charcoal 
nearly  red  hot,  and  allowed  to  grow  quite  cold,  several 
small  hemispherical  cavities  of  different  diameters  are 
made  on  the  flat  side  of  it,  and  arc  nicely  polished  and 
neatly  rounded  at  the  edge.  The  small  glass  globules, 
after  being  carefully  cleaned,  are  placed  in  the  cavities 
of  the  tripoli  by  a  pair  of  delicate  nippers.  The  ex- 
tremity of  the  flame  of  a  blow-pipe  is  then  directed  to- 
wards the  globules,  which  assume  a  perfectly  spherical 
form  when  brought  to  a  fluid  state,  and  never  adhere 
to  the  tripoli.  When  the  globule  is  cold,  it  is  cleaned 
by  rubbing  it  between  two  pieces  of  paper,  and  is  then 
set  in  a  brass  cap  for  the  purpose  of  trying  its  figure, 
by  viewing  an  object  through  it.  It  sometimes  hap- 
pened, that  in  damp  weather  onlyybur  or  Jive  globules 
out  of  forty  were  fit  for  use.  In  the  year  !76l,  four  of 
Father  di  Torre's  microscopes  were  sent  in  a  present  to 
the  Royal  Society.  One  of  them  had  a  diameter  of 
,'jlh  of  an  inch,  two  of  them  a  diameter  of  yLd  part  of 
an  inch,  and  the  fourth  a  diameter  of  only  the  y^jih  of 
an  inch.  Mr.  Baker,  who  examined  these  globules 
with  great  care,  could  not  make  use  of  the  smallest  of 
them,  and  considered  them  as  more  curious  than  useful. 

Another  method  of  making  glass  globules,  was  de- 
scribed by  Mr.  Buttcrfield  in  the  P/iil  Trans,  for  1678. 
He  used  the  flame  of  spirit  of  wine,  well  rectified,  and 
burned  in  a  lamp  ;  but  instead  of  cotton  he  employed 
small  silver  wire,  doubled  up  and  down  like  a  skein  of 
thread,  which  being  wet  with  the  spirit  of  wine,  and 
made  to  burn  in  the  lamp,  gives  a  very  ardent  flame. 
Having  pounded  some  glass,  and  washed  it  very  clean, 
take  some  of  it  up  on  the  point  of  a  silver  needle  filed 
very  small,  and  wetted.  It  must  then  be  held  in  the  flame 
till  it  be  quite  round,  and  no  longer ;  and  if  the  side  of 
the  glass  next  the  needle  is  not  melted,  it  may  be  put 
off,  and  taken  up  with  the  wetted  needle  on  the  round 
side,  presenting  the  rough  side  to  the  fl.ime  till  it  be 
every  where  very  round  and  smooth.  When  wiped 
with  a  piece  of  soft  leather,  they  are  ready  for  being 
placed  between  two  plates  of  metal  for  use. 


The  ingenious  Mr.  Stephen  Gray  proposed  to  con- 
struct single  microscopes  with  drops  of  water,  in  the 
following  manner  :  "  I  take  a  thin  piece  of  brass,"  says 
he,  "  filing  it  into  the  form  A  B,  (Plate  CCCLXXVII. 
Fig.  1,)  making  a  small  hole  at  A,  which  serves  for  an 
apertuie  ;  tlien  holding  it  by  the  other  end  B,  I  pour  a 
few  drops  of  water  on  the  table,  taking  up  a  small  globule 
thereof  willi  a  pin,  which  I  lay  on  the  hole  A  ;  then  re- 
moving the  pin,  the  water  will  remain  on  the  aperture,  in 
form  of  a  hemisphere,  or  a  plano-convex  lens.  But  if  I 
have  a  mind  to  make  a  double  convex  of  water,  I  thrust 
the  pin,  which  must  be  less  than  the  hole,  through  the 
hole,  till  the  water  be  entered  therein  ;  then,  by  draw- 
ing the  pin  perpendicularly  to  tlie  plane  of  the  aper- 
ture, the  water  remains  there  in  form  of  an  aqueous 
double  convex  lens.  Then,  whatever  1  have  a  mind 
to  view  I  take  upon  a  pin,  or  a  piece  of  glass,  accord- 
ing to  the  nature  of  the  object ;  and  taking  up  this  na- 
tural microscope  by  the  end  B,  I  move  the  object  to  and 
fro,  till  it  be  in  its  focus;  by  which  means  I  can  sec 
objects  little  less  distinctly  than  by  glass  microscopes, 
especially  by  candle,  which  I  find  much  better  than  by 
day-light. 

"  But  I  observed,  that  those  irregular  particles  which 
are  inherent  in  the  globules  of  glass  were  seen  dis- 
tinctly, and  prodigiously  magnified,  as  was  easy  to  ima- 
gine, both  from  their  nearness  to  the  eye,  and  because 
they  did  not  hinder  the  globules,  either  by  d^y  or  can- 
dle light,  from  appearing  throughout  transparent,  be- 
ing so  minute  as  not  to  be  discernible,  except  held 
close  to  the  eye,  as  in  time  of  observation,  and  not 
then  neither,  if  loo  near  the  light,  but  at  a  competent 
distance,  they  appeared  as  above.  I  knew  not  well 
how  at  that  time  to  account  for  this  strange  phenome- 
non, that  an  object  should  be  placed  so  far  within  the 
focus  of  a  sphericle,  as  to  be  within  the  glass,  and  yet 
seen  distinctly  to  the  eye  so  near  it ;  but  since,  by  mat- 
ter of  fact,  I  found  it  was  so,  I  made  this  inference, 
and  concluded,  that  if  I  conveyed  a  small  globule  of 
water  to  my  eye,  and  that  there  were  any  opaceous,  or 
less  transparent  particles  than  the  water  therein,  I 
might  see  them  distinctly. 

"  Having  by  me  a  small  bottle  of  water,  which  I  knew 
to  have  in  it  some  of  those  minute  insects  which  Mr. 
Leewenhoek  discovered  by  the  help  of  excellent  mi- 
croscopes; having  seen  them  with  the  common  glass 
microscopes,  and  with  the  first  aqueous,  as  above  men- 
tioned, I  poured  a  few  drops  of  this  water  on  the  table, 
and  taking  a  small  portion  of  it  on  a  pin,  I  laid  it  on 
the  end  of  a  small  piece  of  brass-wire.  I  continued  lo 
lay  on  two  or  three  portions  of  water,  till  there  was 
formed  somewhat  more  than  a  hemispherical  of  water; 
then,  keeping  the  wire  erect,  I  applied  it  to  my  eye, 
and  standing  at  a  proper  distance  from  the  light,  I  saw 
them,  and  some  other  irregular  particles,  most  enor- 
mously magnified  ;  for  whereas  they  are  scarcely  dis- 
cernible by  the  glass  microscopes,  or  the  first  aqueous 
one,  within  the  globule  they  appeared  not  much  differ- 
ent both  in  their  form,  nor  less  in  magnitude  than  ordi- 
nary peas.  They  cannot  well  be  seen  by  day- light, 
except  the  room  be  darkened,  after  the  manner  of  the 
famous  dioptrical  experiment,  but  most  distinctly  by 
candle-light;  they  may  be  very  well  seen  by  the  full 
moon-light.  fhe  pin  sometimes  takes  up  the  water 
round  enough  to  show  its  objects  distinct."  This  mi- 
croscope is  shewn  fitted  up  in  Plate  CCCLXXVII. 
Fig.  3. 
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In  order  to  explain  the  magnifying  effect  of  the 
globe  of  water  upon  the  animalcules,  or  other  objects 
placed  in  the  inside  of  it,  he  supposes  "  the  circle  in 
Fig.  2,  to  represent  a  sphere  of  water;  A  an  object 
placed  in  its  focus,  sending  forth  a  cone  of  rays,  two 
of  which  are  AB,  AB,  which,  coming  into  the  water 
at  B  and  B,  will  be  refracted  from  their  direct  course, 
and  become  BD.  At  D  they  will,  at  their  passing  into 
the  air,  be  again  refracted  into  DE,  DE,  and  so  run 
parallel  to  each  other,  and  to  tlie  axis  of  the  sphere 
AECG.  Now,  as  the  angle  of  reflection  is  equal  to  the 
angle  of  incidence,  let  the  rays  BD,  BD,  be  imagined  to 
come  from  some  point  of  an  object  placed  within  a 
sphere  of  water,  by  being  reflected  from  the  interior 
surface  of  the  sphere  at  BB  ;  CBD  is  the  angle  of  re- 
flection, to  whici)  making  CBF  equal,  so  will  F  be  the 
place  where  an  object,  sending  forth  a  cone  of  rays, 
two  of  which  are  FB,  FB,  which  are  reflected  into  the 
rays  BD,  BD,  and  then  coming  to  the  other  side  of 
the  sphere  at  D  and  D,  they  are  refracted  into  DE, 
DE,  as  before,  and  consequently  be  as  fit  for  distinct 
vision,  whether  the  object  be  placed  at  F  within,  or  in 
A  without,  the  sphere  of  its  interior  surface  be  consi- 
dered as  a  concave  reflecting  speculum."  Phil.  Trans. 
1696,  No.  221,  p.  280. 

This  microscope  is  evidently  one  which  operates  both 
by  reflection  and  refraction.  The  anterior  part  is  a  con- 
cave mirror,  by  which  all  objects  placed  between  its 
surface  and  its  locus  are  magnified;  and,  as  Dr.  Smith 
has  shewn,  it  magnifies  objects  3^  times  more  than  if 
they  were  presented  to  it  in  the  usual  manner.  See 
Smith's  Optics,  Vol.  II.  p.  395. 

Mr.  Gray  suggested  also  a  single  reflecting  micros- 
cope, founded  on  a  similar  principle.  Let  A,  (Plate 
CCCLXXVII.  Fig.  4.)  represent  a  small  flat  ring  of 
brass,  whose  mean  diameter  does  not  exceed  ^*  ths  of 
an  inch,  and  which  is  about  ^',th  of  an  inch  thick.  Take 
a  small  globule  of  quicksilver,  and  dissolve  it  in  a  few 
drops  of  aquafortis,  to  which  add  10  parts  of  common 
water ;  dip  the  end  of  a  stick  in  this  liquor,  and  rub 
with  it  the  inner  circle  of  the  ring  A,  so  as  to  give  it  a 
mercurial  tincture.  After  it  is  wiped  dry,  and  laid  upon 
the  table,  pour  a  drop  of  quicksilver  within  it,  which  be- 
ing pressed  gently  with  the  ball  of  the  finger,  will  adhere 
to  the  ring  ;  and  when  it  is  cleansed  with  a  hare's  foot, 
it  will  form  a  convex  speculum.  Take  up  the  ring  and 
speculum,  carrying  it  horizontal,  and  lay  it  on  the  brims 
of  the  hollow  cylinder  B,  and  the  mercury  will  now  be- 
come a  concave  reflecting  speculum,  which  may  be  used 
as  a  reflecting  microscope.  PAil.  Trans.  1697,  No.  228, 
p.  539. 

Suigle  microscopes,  of  a  very  simple  kind,  were  con- 
structed by  Dr.  Brewster,  by  taking  up  drops  of  very 
pure  turpentine  varnish,  and  allowing  them  to  fall  on 
a  plate  of  tliin  and  parallel  glass.  In  this  way  he 
formed  plano-convex  lenses  of  any  focal  length  ;  and, 
by  dropping  the  varnish  on  both  sides,  he  formed  dou- 
ble convex  lenses,  with  their  convexities  in  any  requi- 
red ratio.  The  focal  length  of  these  lenses  increase  a 
little  afier  they  are  formed,  on  the  upper  side  of  the 
glass,  but  diminish  if  they  arc  formed  on  the  lower 
side  of  it ;  and  if  they  are  preserved  from  dust,  they  will 
last  a  long  time.  Dr.  Brewster  employed  these  fluid 
lenses  as  the  object  glasses  of  compound  microscopes. 

A  very  ingenious  method  of  forming  single  micro- 
scopes of  glass  has  been  recently  proposed  and  executed 
by  Mr.  Sivright  of  Meggetland.     Take  a  piece  of  pla- 


tinum leaf,  about  the  thickness  of  tinfoil,  and  make 
two  or  three  circular  holes  in  it,  from  one-twentieth  to 
one-tenth  of  an  inch  in  diameter,  and  at  the  distance  of 
about  half  an  inch  from  each  other.  In  the  holes  put 
pieces  of  glass,  which  will  stick  in  them  without  fall- 
ing through,  and  which  are  thick  enough  to  fill  the 
apertures.  When  the  glass  is  melted  at  the  flame  of 
a  candle  with  the  blow-pipe,  it  forms  a  lens  which  ad- 
heres strongly  to  the  metal,  and  the  lens  is  therefore 
formed  and  set  at  the  same  time.  The  pieces  of  glass 
used  for  this  purpose  should  have  no  mark  of  a  dia- 
mond or  file  upon  them,  as  the  mark  always  reman)s, 
however  strongly  they  are  heated  with  the  blow-pipe. 
The  lenses  which  were  made  larger  than  one-tenth  of 
an  inch  were  not  so  good  as  the  rest,  and  the  best  were 
even  of  a  smaller  size  than  one-tenth.  As  the  lenses 
thus  formed  sometimes  contain  air  bubbles,  the  best 
way  is  to  make  several,  and  to  select  those  which  are 
freest  from  imperfections.  An  eye  or  loop,  made  by 
bending  the  extremity  of  a  platinum  wire,  may  be  used 
instead  of  the  platinum  leaf.  The  reason  of  using  pla- 
tinimi  is,  that  the  glass  is  more  easily  and  more  per- 
fectly melted  in  this  than  in  other  metals,  which  may 
perhaps  arise  from  its  being  a  bad  conductor  of  heat, 
and  from  its  preserving  its  brightness.  As  platinum 
does  not  oxidate,  the  glass  adheres  better  to  the  edges 
of  the  holes,  and  it  may  be  used  very  thin,  as  it  does 
not  melt  with  the  heat  necessary  for  the  complete  fu- 
sion of  the  glass. 

Mr.  Sivright  has  likewise  succeeded  in  forming 
plano-convex  lenses  by  means  of  fusion.  Having  laid 
a  fragment  of  glass  upon  a  flat  and  perfectly  polished 
natural  surface  of  topaz,  which  is  easily  obtained  by 
cleavage,  he  exposes  the  whole  to  an  intense  heat. 
The  upper  surface  of  the  glass  assumes  a  spherical 
figure,  in  virtue  of  the  mutual  attraction  of  its  parts, 
and  the  lower  surface  becomes  perfectly  flat,  and  highly 
polished,  from  its  contact  with  the  polished  plate  of  lo- 
paz.     Ste  Edinburgh  Philosofih.  Journal,  vol.  I.  p.  81. 

A  new  kind  of  single  microscopes,  which  possess 
particular  properties,  have  been  lately  construcied  by 
Dr.  Brewster.  They  consist  of  plano-convtx  or  dou- 
ble-convex lenses  of  a  hemispherical  or  spherical  form, 
which  may  be  converted  into  single  microscopes,  hav- 
ing a  much  greater  magnifying  power  than  when  they 
are  used  in  the  ordinary  way.  Let  ABC,  (Plate 
CCCLXX^'^II.  Fig.  5.)  for  example,  be  a  hemispheiical 
plano-convex  lens,  which  may  be  used  as  a  single  micro- 
scope, either  by  presenting  the  side  A  or  the  side  D  to 
the  object.  But  if  we  place  the  object  at  mn,  and  look- 
ing in  at  F,  examine  it  after  reflexion  from  the  surface 
BC,  we  shall  have  an  effect  the  same  as  if  we  had  placed 
the  two  lenses  A  a  B  d,  A  a  c  d,  with  their  plane  sides 
AB,  AC  together,  or  rather  of  a  double-convex  lens  si- 
milar to  the  two  united.  As  the  light  is  incident  on  BDC 
at  an  angle  of  45',  it  will  sufi'er  total  reflexion,  and  not  a 
ray  of  it  will  be  lost.  The  spherical  aberration  of  the 
lens  used  in  this  way,  is  to  its  spherical  abcrr-ition  used 
in  the  common  way,  as  97  to  117.  A  hemispherical 
lens  employed  in  tliis  maimncr,  and  having  the  line  BC 
inclined  45°  to  the  axis  of  telescope,  will  form  the  best 
possible  diagonal  eye  piece.  When  the  segment  ABC 
is  less  or  greater  than  a  hemisphere,  the  same  efiects 
will  be  produced.  With  a  double-convex  lens,  as  shewn 
in  Plate  CCCLXXVII.  Fig.  6.  a  very  high  degree  of 
magnifying  power  is  obtained  by  looking  in  at  E,  and  we 
have  the  effect  of  a  compound  microscope,  consisting  of 
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an  object-lens  AC,  a  concave  mirror  CBD,  and  an  eye- 
glass AC.  The  pcircction  of  tlic  image  will,  in  this 
case,  increase,  as  the  incident  or  reflected  rays  approach 
to  DA.  In  these,  as  well  as  in  all  other  microscopes, 
the  object  should  bo  illuminated  from  one  point,  such  as 
a  single  candle  or  luminous  aperture.  See  the  Edinburgh 
PltitosofihicalJournal,  No.  V. 

A  very  great  improvement  on  the  microscope  has  been 
lately  suggested  by  Dr.  Wollaston,  under  the  name  of 
the  Periscopic  Micrcscope. 

"The  great  desideratum,"  says  he,  "in  employing 
high  magnifiers,  is  sufl'iciency  of  light  ;  and  it  is  ac- 
cordingly expedient  to  make  the  aperture  of  the  little 
lens  as  large  as  is  consistent  with  distinct  vision.  But 
if  the  object  to  be  viewed  is  of  such  magnitude  as  to 
appear  under  an  angle  of  several  degrees  on  each  side 
of  the  centre,  the  requisite  distinctness  cannot  be  given 
to  the  whole  surface  by  a  common  lens,  in  consequence 
of  the  confusion  occasioned  by  oblique  incidence  of 
the  lateral  rays,  excepting  by  means  of  a  very  small 
aperture,  and  proportionable  diminution  of  light.  In 
order  to  remedy  this  inconvenience,  I  conceived  that  the 
perforated  metal  which  limits  the  aperture  of  the  lens 
might  be  placed  with  advantage  in  its  centre,  and  ac- 
cordingly I  procured  two  plano-convex  lenses,  ground 
to  the  same  radius,  and  applying  their  plane  surface  on 
opposite  sides  of  the  same  aperture,  in  a  thin  piece  of 
metal,  (as  is  represented  by  a  section,  Plate  CCCLXX  VI  r. 
Fig.  7,)  I  produced  the  desired  eflect ;  having  virtually 
a  double-convex  lens,  so  contrived  that  the  passage  of 
oblique  pencils  was  at  right  angles  with  its  surface,  as 
well  as  the  central  pencil.  With  a  lens  so  constructed, 
perforation  that  appeared  to  give  the  most  perfect  dis- 
tinctness was  about  one-fifth  part  of  the  focal  length  in 
diameter;  and  when  such  an  aperture  is  well  centered, 
the  visible  field  is  at  least  as  much  as  20  degrees  in 
diameter.  It  is  true  that  a  portion  of  light  is  lost  by 
doubling  the  number  of  surfaces  ;  but  this  is  more  than 
compensated  by  the  greater  aperture  which,  under  these 
circumstances,  is  compatible  with  distinct  vision."  Phil. 
Trans.  1812,  p.  375. 

It  is  obvious  from  the  last  paragraph  of  this  quota- 
tion, that  the  idea  had  not  occurred' to  Dr.  Wollaston  of 
filling  up  the  central  aperture  with  a  fluid  of  the  same 
refractive  power  as  the  glass  of  which  the  two  lenses 
are  composed.  This  improvement,  which  was  prac- 
tised by  Dr.  Brewster,  (as  shewn  in  Plate  CCCLXXVII. 
Fig.  8.)  removes  entirely  the  loss  of  light  arising  from 
doubling  the  surfaces.  The  same  thing  may  be  done 
in  a  still  more  perfect  manner,  as  in  Fig.  9.  as  proposed 
by  ilie  same  author,  where  a  groove  is  cut  round  the  glo- 
bule or  spherical  lens,  by  the  wheel  of  a  seal  engraver. 
By  this  means  the  doubling  of  the  surfaces  is  avoided, 
and  the  most  perfect  centering  obtained.  As  it  is  much 
more  easy  to  grind  two  double  convex  lenses,  than  two 
plano-convex  ones,  as  shewn  in  Fig.  7.  we  might  avail 
ourselves  of  this  circumstance  in  the  construction,  to 
adopt  the  form  shewn  in  Fig.  10.  and  render  the  mi- 
croscope achromatic,  by  introducing  a  concave  fluid 
lens  of  a  diJerent  refractive  and  dispersive  power,  as 
shewn  in  Fig.  10.  which,  independent  of  the  correction 
of  colour,  is  a  simpler  construction  than  that  shewn  in 
Fig.  7. 

Following  out  the  principles  which  we  have  here  ex- 
plained, Dr.  Brewster  has  proposed  a  miscroscope,  con- 


structed as  in  Plate  CCCLXXVII.  Fig.  11.  where 
AB,  CD,are  two  double  convex  lenses,  so  cons'.ructed 
that  the  concave  lenticular  space  ABDC,  wouKI,  wlicn 
filled  with  a  fluid  of  dilTerent  dispersive  and  refractive 
power,  correct  the  aberration  of  refrangibility.  A  con- 
vex speculum  of  steel  or  polished  silver,  perforated 
with  an  aperture  c  /,  has  its  anterior  surface  P  f  Q 
highly  polished,  and  either  attached  by  a  transparent 
cement  or  not  to  the  lens  AB.  The  aperture  e^" being 
filled  with  the  proper  fluid,  and  CD  cemented  to  the 
posterior  part  of  the  steel,  the  lens  is  ready  for  use. 
The  curvature  of  the  reflector  P  e  Q,  is  such  as  to  re- 
flect parallel  rays  incident  on  AB,  upon  the  object  to  be 
examined,  being  converted  into  a  concave  speculum  by 
the  lens  placed  before  it. 

By  this  means,  we  obtain  a  lens  possessing  very 
unusual  properties,  and  capable  of  affwrding  the  most 
perfect  view  of  microscopic  objects.* 

Having  thus  described  the  various  kinds  of  single 
microscopes  which  have  been  used,  we  shall  now  give 
an  account  of  the  improvements  which  have  been 
made  in  adapting  them  to  the  examination  of  minute 
objects. 

The  first  and  most  important  of  these  improvements 
was  made  about  the  year  1739,  by  Dr.  Lieberkhun. 
He  placed  the  single  lens  on  the  centre  of  a  convex 
speculum,  made  of  silver,  and  highly  polished,  and  hav- 
ing its  concavity  so  adjusted  to  the  focal  length  of  the 
lens,  that  the  light  of  a  candle  or  of  the  sky  could  be 
thrown  upon  the  side  of  the  object  next  the  observer. 
When  the  single  lens  is  of  a  small  focal  length,  the  light 
is  kept  from  falling  upon  the  object,  not  only  by  it3 
proximity  to  the  lens,  but  by  the  body  of  the  observer, 
so  that  it  becomes  impossible  to  examine  microscopic 
objects,  particularly  opaque  ones,  with  any  satisfaction. 
Dr.  Lieberkhun  adapted  a  microscope  to  every  object 
of  any  particular  interest.  At  the  eye  end  of  a  short 
brass  tube,  he  placed  the  convave  speculum,  carrying 
the  single  lens  in  its  centre.  The  object  was  placed  in 
the  middle  of  the  tube,  and  had  a  contrivance  for  ad- 
justing it  to  distinct  vision,  and  at  the  object  end  of  the 
tube,  there  was  a  plano-convex  lens  for  concentrating 
the  light  which  fell  upon  the  concave  speculum.  Some 
of  these  microscopes  are  said  to  be  deposited  in  the 
British  Museum. 

We  shall  now  proceed  to  describe  some  of  the  best 
single  microscopes,  as  fitted  up  for  use.  The  most  im- 
portant of  these  are  : 

1.  The  common  flower  and  insect  microscope. 

2.  The  small  microscope,  with  apparatus  for  opaque 
objects. 

3.  Withering's  botanical  microscope. 

4.  The  pocket  botanical  and  universal  microscope. 

5.  Lyonet's  anatomical  microscope. 
9.  Wilson's  pocket  microscope. 

7.  Ellis's  aquatic  microscope. 

8.  Barrel  microscope. 

I.  Descrifition  of  the    Common  Flower  and  Insect  Mi- 
croscofle. 

This  microscope  is  one  of  the  most  simple,  and  the 
most  convenient,  and  is  peculiarly  fitted  for  being  put 
into  the  hands  of  young  persons,  who  are  not  capable 
of  managing    a  more   complicated  apparatus.      Above 
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the  lian(ileH,(PlateCCCLXXVII.  Fip:.  12)  is  fixed  ihe 
arm  LM,  which  carries  a  lens  at  L,  which  may  be  either 
used  alone,  when  a  small  power  is  wanted,  or  in  con- 
junction with  another  lens  a,  which  screws  on  the  ring  at 
L,  when  a  higher  power  is  needed.  A  horizontal  grooved 
arm  MN,  also  fixed  to  the  handle,  carries  the  pincers  or 
forceps  OP,  which  hold  tlie  object  O,  and  this  object  can 
be  placed  at  different  distances  from  the  lens  L,  so  as  to 
obtain  distinct  vision  by  sliding  the  forceps  along  the 
groove  in  MN,  and  fixing  it  at  the  proper  position  by 
means  of  the  button  or  nut  B. 

11.   Descrifilion  of  c/ie  Microscojie /or  0/iagtte  Objects. 

This  microscope,  which  is  a  little  more  complicated 
than  the  preceding,  is  represented  in  PlateCCCLXXVII. 
Fig.  13.  The  ivory  handle  P  is  fixed  in  the  arm  A, 
through  which  passes  a  screw  B,  having  its  other  end 
fastened  to  the  moveable  arm  C.  By  turning  the  nut 
D  upon  the  head  of  the  screw  B,  the  arms  A  and  C  may 
be  either  separated  or  brought  together,  being  kept 
asunder  by  a  steel  spring  E.  The  piece  GH,  consisting 
of  a  pointed  steel  wire  G,  and  of  a  pair  of  pliers  H, 
passes  through  a  spring  socket  moving  on  a  rivet.  The 
object  may  be  either  fixed  on  the  point  G,  or  taken  up 
by  the  pliers,  and  may  be  turned  round  in  any  direction, 
by  the  joint  at  F,  or  by  sliding  the  piece  GH  thtougli 
the  spring  socket.  A  ring  of  brass  I  with  a  female 
screw  is  fixed  on  an  upright  piece  of  brass  turning  on  a 
])ivot,  in  order  that  it  may  be  set  at  a  proper  distance 
when  the  smallest  magnifiers  are  employed.  A  concave 
speculum  K,  of  polished  silver,  has  a  lens  placed  in  its 
centre,  according  to  the  method  of  Dr.  Lieberkhun, 
already  described  ;  and  there  are  generally  four  of  these 
of  different  concavities,  with  four  glasses  of  different 
magnifying  powers.  A  round  object-plate,  as  shown  at 
M,  has  one  side  white  and  the  other  black,  all  dark  ob- 
jects being  placed  upon  the  white  side,  and  all  light  ob- 
jects upon  the  black  side,  in  order  to  render  them  more 
visible  by  contrast.  A  steel  spring  N,  moving  round  the 
centre,  can  be  turned  down  on  each  side,  for  the  pur- 
pose of  pressing  the  object  to  the  black  or  white  ground. 
\  hollow  pipe  proceeds  from  the  object-plate,  in  order 
to  screw  it  on  the  point  of  the  needle  G.  A  small  box 
O  of  brass,  with  a  glass  on  each  side,  for  the  purpose  of 
enclosing  any  living  object  for  examination,  has  likewise 
a  pipe  for  the  purpose  of  screwing  it  upon  the  end  of 
the  needle  FG,  A  pair  of  pliers  for  taking  up  any  ob- 
ject is  shown  at  Q,  and  a  soft  hair  brush  at  R. 

In  using  this  microscope,  the  speculum  KL,  with  its 
accompanying  magnifier,  must  be  screwed  into  the  ring 
I.  The  object  is  then  to  be  placed  according  to  its  na- 
ture on  the  needle  G,  in  the  pliers  H,  or  on  the  black 
or  white  side  of  the  object-plate  M,  or  between  the  glass 
plates  of  the  box  O;  and  having  taken  the  instrument 
by  the  handle  P,  the  eye  looks  throLgh  the  magnify- 
ing lens  screwed  on  at  I,  and  by  means  of  the  nut  D, 
and  the  motion  of  the  needle,  the  object  may  be  turn- 
ed about,  raised  or  depressed,  or  made  lo  approach  to 
or  recede  from  the  lens,  till  it  is  placed  in  the  true  an- 
terior focus  of  the  lens,  where  the  light  will  be  reflect- 
ed upon  it  by  the  concave  speculum. 

III.  Ji'ilhering's  Botanical  Aficroscofie, 

The  botanical  microscope  used  by  Dr.  Withering,  is 
shown  in  Plate  CCCLXXVII.  Fig.  14.  where  A,  B,  C, 
Vol.  Xlli.  Pabt  I. 


are  three  parallel  brass  plates.  Two  wires  D  and  F, 
are  rivetted  into  the  upper  and  lower  plates  A  and  C, 
and  the  middle  plate  B  is  moveable  along  these  wires 
by  two  little  sockets  fixed  to  it.  The  two  upper  plates 
contain  each  a  magnifying  lens  of  different  focal  lengths, 
one  of  which  keeps  in  their  places  the  sharp  point  F,  thi; 
small  knife  K.  and  the  pliers  P. 

Before  using  this  microscope,  we  must  unscrew  the 
upper  lens,  and  takeout  the  point,  the  knife,  and  the 
pliers;  and  having  replaced  the  lens  by  screwing  it  on 
again,  the  object  is  placed  on  the  stage,  and  moved  up 
or  down  till  it  is  seen  distinctly. 

IV.  Pocket  Botanical  and  Universal  Microscofie. 

This  instrument,  which  is  superior  to  Dr.  Wilher- 
ing's,  is  represented  in  Plate  CCCLXXVIf.  Fig.  15.  A 
small  arm  AB  carries  three  lenses,  two  ol  which  ai  e  fixed 
to  the  upper  pai  tat  B,  and  the  other  to  the  lower  part  at 
C;  and  as  these  three  lenses  may  be  either  used  separately 
or  combined,  they  afi'ord  us  seven  different  magnifying 
powers.  A  square  pillar  AK  supports  the  arm  AB.  The 
lower  end  of  this  pillar  fits  into  the  socket  E  of  the  base 
FG.  The  stage  DL,  carrying  the  pliers  M  and  a  sharp 
point  N,  constructed  as  formerly  described,  is  made  to 
slide  up  and  down  the  pillar  IK.  A  reflecting  mirrof 
H,  moving  round  a  horizontal  and  vertical  axis,  is  fixed 
into  the  base  FG,  and  reflects  light  through  the  object. 
In  using  this  microscope,  the  objects  are  placed  on  the 
stage  L  ;  or,  if  they  are  put  into  ivory  sliders,  these 
sliders  pass  under  the  stage  L.  The  light  is  then 
thrown  upon  the  object  by  the  mirror  H,  and  distinct 
vision  obtained  by  the  motion  of  the  stage.  Other  ob- 
jects may  be  fixed  in  the  pliers  M,  N,  and  used  as  al- 
ready described. 

The  apparatus  accompanying  this  instrument  con- 
sists of  three  ivory  sliders,  a  pair  of  nippers,  aflat  glass, 
and  a  concave  lens,  all  of  which  are  fitted  to  the  stage 
L.  By  taking  out  the  pin  E,  the  pillar  IK  may  be  turn- 
ed half  round,  and  the  base  FG  used  as  a  handle.  The 
stage  DL,  instead  of  being  moved  by  the  hand,  is  fre- 
quently raised  and  depressed  by  an  adjusting  screw. 

V.  Lionel's  Anatomical  Microscofie. 

The  microscope  represented  in  Plate  CCCLXXVII. 

Fig.  1 6,  was  employed  by  M.  Lyonet  in  his  microscopical 
dissection  of  the  caterpillar  of  the  goat  moth.  It  con- 
sists of  an  anatomical  table  AB,  supported  by  a  pillar 
ON,  screwed  into  the  mahogany  box  DC.  In  the  table 
AB,  which  is  prevented  from  turning  round  by  two 
steady  pins,  is  an  aperture  G,  exactly  over  the  mirror  EF, 
for  reflecting  light  on  the  object.  A  flat  or  concave  glass 
is  placed  on  the  aperture  G.  for  receiving  the  objects  to 
be  dissected.  An  arm  RXZ,  composed  of  several  balls 
and  sockets,  by  which  it  has  an  universal  motion,  is  fix- 
ed to  the  table  AB  by  means  of  the  screw  H.  The  last 
arm  IZ  carries  a  female  screw  for  receiving  a  magnify- 
ing lens,  as  shown  at  Z.  The  lens  is  generally  adjust- 
ed to  distinct  vision  of  the  object  by  the  hand,  though 
a  small  motion  may  be  given  to  it  by  the  screw  at  II. 
Another  chain  of  balls  and  sockets  is  sometimes  used 
for  holding  an  illuminating  lens.  The  mirror  EF  can 
also  be  taken  from  its  place  at  K,  and  fixed  by  a  clamp 
to  any  part  of  the  table  AB. 

In  using  the    dissecting  table,  the  instrument  should 
stand  upon   a  firm   table,  the   left  side  of  the  observer 
il  h 
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being  near  a  liglit  window,  and  Uic  side  1)I>  towards 
his  breast.  The  observations  should  be  made  with  the 
left  eye  ;  and  in  dissecting,  the  two  elbows  should  be 
supported  on  the  table  which  holds  the  microscope,  the 
hands  resting  against  the  board  AB,  to  give  it  greater 
steadiness.  See  Lyonel's  Trtiile  ^nalomirjue  cle  la  C/ie- 
nille,  ts'c. 

VI.   WiUon's  Pocket  Microtcofie. 

The  microscope  invented  by  Mr.  Wilson  has  been 
long  in  use.  The  body  of  it  is  represented  by  Ali, 
(Plate  CCCLXXVII.  Fig.  17.)  and  is  made  either  of 
brass,  silvei ,  or  ivory.  Another  tube,  with  along  fine- 
threaded  siuail  screw  upon  its  ciicunilcrenee,  screws 
unto  the  body  Ali.  A  convex  lens  D  is  screwed  into 
the  end  of  the  tube  CC,  and  its  area  may  be  increased 
or  diminished  by  pKicing  upon  it  one  or  other  of  the 
two  concave  apertures  of  lliin  brass,  which  are  nece>isary 
when  the  hit;hesl  magnifiers  are  employed.  Two  thin 
plates  of  brass  are  shown  at  E,  within  the  body  of  the 
microscope;  and  one  of  them  is  bent  into  an  arched  or 
senncyliiidrical  cavity,  shown  in  the  figure,  for  the  pur- 
pose of  receiving  a  tube  of  glass.  At  the  eye-end  G 
of  the  microscope  is  a  female  screw  for  receiving  the 
different  nia,;nihers.  A  spiral  steel  sprmg  H,  abutting 
with  one  extremity  against  the  end  G  and  with  the  other 
against  the  plate  ot  brass  E,  serves  to  keep  the  plates  in 
a  proper  position,  and  to  act  against  the  long  screw  C 
The  microscope  is  held  by  the  ivory  handle  L  Seven 
different  magnifying  glasses,  si>  of  which  are  set  in 
cells,  as  shown  at  K,  are  numbered  from  I  to  6,  the  least 
numbers  being  the  highest  magnifiers.  The  seventh, 
or  least  magnifier,  is  set  in  a  small  tube,  in  order  that 
it  may  be  held  in  the  hand  for  viewing  any  large  object. 
The  objects  are  held  in  an  ivory  slider  M.  Six  sliders 
like  this  of  ivory,  and  one  of  brass,  generally  accompany- 
ing the  instrument.  A  brass  slider,  not  represented  in 
the  figure,  is  sometimes  added,  for  the  purpose  of  con- 
fining any  small  object,  in  order  that  it  may  lie  examined 
without  being  crushed.  A  pair  of  forceps  and  a  hair- 
brush are  used,  as  shown  at  R  and  Q,  Fig.  13.  A  glass 
tube,  for  holding  living  objects,  such  as  frogs,  fishes, 
&c.  is  shown  at  P. 

In  order  to  use  this  microscope,  the  slider  containing 
the  object  is  thrust  between  the  two  flat  brass  plates 
EF,  care  being  taken  to  put  the  face  of  the  slider  where 
the  brass  rings  are  farthest  from  the  eye.  'I'he  magni- 
fying glass  intended  for  use  must  then  be  screwed  on 
at  G  ;  and  while  the  eye  looks  through  it  against  the 
sky,  or  the  light  employed,  the  long  screw  CC  is  turned 
till  the  objects  in  the  slider  are  brought  into  the  ante- 
rior focus  of  the  lens,  when  a  distinct  view  of  them 
will  be  obtained.  By  moving  the  sliders  between 
the  plates  at  E,  different  parts  of  the  same  object  may 
be  brought  into  view,  or  different  objects  in  the  slider; 
but  at  every  motion  of  the  slider,  vision  should  be  made 
dUtinct  by  a  new  adjustment  wUh  the  screw. 


This  instrument  is  sometimes  placed  upon  a  stand, 
with  a  reflecting  mirror,  as  shown  in  Fig.  15.  In  or- 
der to  see  opaejue  objects  with  it  in  this  case,  an  arm 
QR,  Fig.  17.  is  screwed  into  the  body  of  the  microscope 
at  G.  The  proper  magnifier  is  next  screwed  into  the 
hole  at  R,  and  putting  the  concave  speculnin  S  on  the 
outside  of  the  ring  R,  the  object  is  held  upon  the  forceps, 
or  point  of  T,  whose  wire  slips  into  a  small  hole,  shown 
at  Uf  in  the  body  of  the  microscope.  Tlie  arm  R  is 
tlun  turned  till  the  niugnifier  is  brought  over  the  ob- 
ject, and  distinct  vision  is  obtained  by  turning  the  screw 
C  as  formerly. 

VII.  Ellis's  yl'juaik  Microscope. 

This  microscope  differs  from  the  one  shown  in  Fig* 
15  so  little,  that  it  is  unnecessary  to  engrave  it.  In- 
stead of  the  stai^e  DL  moving,  the  arm  AB  containing 
the  magnifiers  slides  up  and  down.  The  magnifiers 
are  each  set  in  the  centre  of  a  concave  silver  speculum. 
This  microscope  was  employed  by  Ellis  in  his  observa- 
tions on  C.rallines  and  the  Zoophytes.  See  Ellis's  Es- 
say un  the  .Yatural  History  of  Corallines,  and  his  JVa- 
tural  History  of  many  curious  and  uncommon  Zoojihytcs. 

VIII.   Barrelled  Microscopes. 

Single  microscopes  for  opaque  objects  are  sometimes 
conveniently  fitted  up  with  a  barrel  or  cylinder,  on  the 
circumference  of  which  are  placed  the  objects  to  be  ex- 
amined. By  turning  the  barrel  round  its  axis,  the  dif- 
ferent objects  are  brought  under  the  magnifiers,  and  by 
a  lateral  motion  of  the  barrel,  other  objects  may  be 
brought  into  view. 

IX.   On  the  magnifying  flower  of  Single  Microscofiei. 

The  magniiying  power  of  single  microscopes  in- 
creases with  the  smalliiess  of  their  focal  length,  and  may 
be  easily  found,  by  dividing  the  distance  at  which  the 
eye  sees  objects  distinctly  by  the  focal  length  oi  the 
lens  or  globule.  This  distance  varies  in  different  persons, 
and  has  generally  been  assumed  at  7  or  8  inches.  It  is 
obvious,  however,  that  very  minute  microscopic  objects, 
when  examined  with  an  eye  of  the  ordinary  focal  length, 
are  always  viewed  at  a  less  distance  than  7  or  8  inches, 
in  order  to  obtain  the  best  possible  view  of  them  ;  and, 
therefore,  it  is  this  distance  that  should  be  divided  by 
the  focal  length,  in  order  to  obtain  the  magnifying  pow- 
er of  the  instrument,  or  the  real  measure  of  the  help 
which  we  derive  from  it.  Tliis  distance  will  be  found 
not  to  exceed  five  inches  ;  and  upon  this  supposition  we 
have  computed  the  following  Table,  shewing  tlie  mag- 
nifying power  of  single  microscopes  from  .j^jth  of  an 
inch  to  1  inch. 
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Table  of  the  Magnifying  Pcwer  of  Small  Convex  Lenses, 
or  Smffle  Alicr'jscofiea,  the  Distance  at  which  the  Eye 
sees  distinctly  being  5  Inches. 


Fool  Distance  of 
the  Lens,  or  Mi- 
croscope. 

Number  of  Tiroes, 

that  ihe  Diameter 

of  an  Object  is  mag 

nfiied. 

Number  of  Timei 

that  the  Surface  of 

an  Object  it  magni 

Bed. 

.•Jumber  of  Time« 
that  the  Cube  of 
an  Object  IS  mag- 
nified. 

Joodiiif  of  an 
loch. 

Ti„es.   ««-£• 

Times. 

Times. 

1            100 

3.00 

25 

125 

I             75 

6.67 

44 

297 

i             50 

10.00 

100 

1000 

1             40 

12  50 

156 

1953 

h          20 

16.67 

278 

4632 

T5           20 

25.00 

625 

15625 

19 
18 

26.32 

693 

18233 

27.78 

772 

21439 

17 

29  41 

865 

25438 

16 

31.23 

977 

303  10 

13 

33.33 

nil 

37026 

14 

35.71 

1275 

43338 

13 

38.48 

1481 

56978 

12 

41.67 

1736 

72355 

11 

45  55 

2075 

94507 

tV        10 

50,00 

2500 

123000 

9 

53  55 

3086 

171416 

8 

6250 

3906 

244141 

7 

71.43 

3102 

364453 

6 

83.33 

6944 

578634 

in            5 

100.00 

10000 

1000000 

%             4 

125.00 

15625 

1953125 

3 

166.67 

27779 

4629907 

iV            2 

250.00 

62500 

15625000 

1 

500  00 

250000 

125000000 

Tut  first  column  of  the  Table  shows  the  focal  length 
of  the  lens,  or  globule,  in  lOOdths  of  an  inch.  The  se- 
cond column  shows  the  number  of  times  that  it  is  mag- 
nified in  diameter,  or  in  one  dimension.  The  third  co- 
lumn shows  the  number  of  times  that  the  surface  is 
m  ignificd  ;  and  the  fourth,  the  number  of  times  that 
the  cube  of  an  object  is  magnified. 

As  microscopic  objects,  however,  are  never  mathe- 
maiical  lines,  and  as  their  solidity,  or  their  magnitude 
in  three  dimensions,  cannot  be  rendered  visible  b>  a  mi- 
crnscope,  we  consider  the  second  column  as  containing 
the  real  magnifying  fioiuer  of  the  microsco/te,  although 
opticians  have  hitheilo  adopted  the  numbers  in  the  first 
column,  from  an  erroneous  analogy  with  the  telescope. 


CHAP.  II. 

On  Compound  Microscofies. 

We  have  no  means  of  ascertaining,  from  the  descrip- 
tions of  Jansen's  microscope,  the  particular  combination 
of  lenses  which  he  employed.  It  setms  more  tlian  pm- 
bable,  that  the  microscopes  used  by  him  and  Galileo 
c<  nsisted  of  a  convex  object  lens,  and  a  concave  eye- 
glass, and  were  nothing  more  than  a  short  telescope  con- 
vened into  a  microscope  by  lengthening  its  tube. 

In  1646,  Foniana  tried  two  convex  lenses;  and  in  all 
the  microscopes  which  were  subsequently  used,  three 
or  more  convex  lenses  were  employed,  as  in  the  finest 
instruments  which  are  now  in  use.      Dr.  Hooke,  in  the 


Preface  to  his  Micografihia,  gives  an  account  of  the  mi- 
croscope which  he  employed.  It  was  about  seven  inches 
long,  and  three  inches  in  diameter,  and  consisted  of  four 
drawing  tubes,  by  which  it  could  be  lengthened  or 
shortened  at  pleasure.  It  had  three  glasses,  viz.  a  small 
object-glass,  a  middle  glass,  and  an  eye-glass.  When 
he  wished  to  have  a  large  field,  or  to  see  a  great  part  of 
the  object  an  once,  he  used  all  the  three  lenses — the 
middle  lense  converging  upon  the  eye-glass  pencils, 
which,  by  their  divergency,  could  not  have  fallen  upon 
it.  But  when  he  wished  to  examine  any  individual  part 
with  the  greatest  distinctness,  he  removed  the  middle 
glass,  and  used  only  the  other  two  glasses. 

A  description  of  the  microscope  of  Eustachio  Divini, 
was  laid  before  the  Royal  Society  in  1668.  It  consisted 
of  an  object-glass,  a  middle-glass,  and  two  eye-glasses, 
which  are  plano-convex,  and  placed  so  as  to  touch  one 
another  in  the  middle  of  the  convex  surfaces.  The  pur- 
pose ol  his  construction  was  to  shew  the  objects  flat,  and 
not  crooked,  and  to  take  in  a  large  field,  at  the  same 
time  that  it  had  a  high  magnifying  power.  It  was  about 
16i  inches  high,  and  adjusted  at  four  different  lengths. 
In  the  first,  which  is  the  best,  it  shews  lines  41  times 
larger  than  they  appear  to  the  naked  eye;  in  the  se- 
cond, 90  limes;  in  the  third.  111  times;  and  in  the 
fourth,  143  times.  The  diameter  of  the  field,  or  the 
subtense  of  the  visual  angle,  measured  upcn  the  object 
plate,  in  the  _/fr««  lengMi,  was  8  inches  7  lines ;  in  the 
second,  12  inches  4  lines;  in  the  third,  13  inches;  and 
in  tiie /oj/rr/;,  a  little  more  than  16  inches.  Tlie  tube 
was  as  large  as  a  man's  leij,  and  the  eye-glasses  like  the 
pahn  of  the  hand.  See  Phil.  Trans.  1668.  No.  42. 
p.   842. 

Philip  Bonnani,  in  a  work  entitled  Observationea  cir- 
ca Viventia,  que  in  rebus  non  viventibus  re/ieriuntur,  isfc. 
1791,  publislied  an  atcoui.t  of  two  compound  micro- 
scopes which  he  used.  One  of  these  was  composed  of 
an  eye-glass,  a  middle-glass,  and  an  object-glass,  mount- 
ed in  a  cylindrical  tube  placed  horizontally.  Behind  the 
stage  was  a  small  tube,  with  a  convex  lens  at  each  end, 
ai.d  a  lamp  beyond  it,  whose  liglit  was  concentrated  by 
the  lenses  in  the  tube,  and  thrown  upon  the  object  lo  be 
examined.  The  instrument  possessed  various  adjust- 
ments, and  was  regulated  by  a  rack  and  pinion. 

Sir  Isaac  Newton  seems  to  have  been  the  first  person 
who  suggested  the  use  of  a  reflecting  microscope.  He 
placed  the  objects  before  a  concave  speculum,  so  that  an 
enlarged  image  of  them  was  formed  at  a  greater  dis- 
tance. This  image  being  viewed  with  a  convex  eye- 
glass, was  again  magnified,  and  appeared  very  distinct. 
The  great  defect  of  this  instrument  arose  from  its  being 
inapplicable  to  opaque  objects,  in  consequence  of  tlie 
objects  being  placed  between  the  object  speculum 
and  the  eye-glass.  See  Phil.  Trans.  1672,  No.  10. 
p.  3075,  and  the  Appendix  to  Gregory's  Elements  of 
Optics. 

Another  form  of  the  reflecting  microscope  was  sug- 
gested by  Dr.  Robcit  Barker,  in  the  year  1736.  It  was 
nothing  more  than  the  Gregorian  telescope  converted  into 
a  microscope,  merely  by  lengthing  the  tube,  and  there- 
fore requires  no  particular  description.  There  can  be 
no  doubt  that  it  would  give  very  distinct  images,  and  has 
the  advantage  of  allowing  the  light  to  fall  freely  upon 
the  object,  which  is  placed  at  a  distance  of  from  9  to  24 
inches  beyond  the  tube.  See  Phil.  Trans.  1736,  \'ol. 
39.  No.  442.  p.  259. 

The  next  compound  microscope  was  invented  by  Dr. 
H  h  2 
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Robert  Smith,  Professor  of  Experimental  piiilosophy  at 
Cambridf^c.  llavini^  had  occusion  lo  exaniine  the  piin- 
ciplcs  of  Sir  Isaac  Newton's  reflecting  microscope,  he 
constructed  one  of  them,  in  which  the  focal  distance  of 
the  speculum  was  2^  inches.  He  "  found  that  the  co- 
"  louis  of  objects  appeared  much  more  beautiful  and 
"  natural  than  in  doul/iy  rcfractir.ij  microscopes  of  the 
"  best  sort,  their  proper  colours  beini^  free  from  the 
"  mixiure  of  other  colours  arising  in  refracting  micro- 
"  scopes,  from  the  different  reirangibiiiiy  of  rays." 
Smith's  0/itics,Vo\.  1.  p.  279.  He  found  also  that  ob- 
jects appeared  sufficiently  bright,  and  very  distinct,  when 
the  itllecting  microscope  had  the  following  dimensions  : 

Focal  length  of  the  speculum  .  .  2i  inches. 

Diameter  of  the  speculum         ...  1 

Focal  length  of  tlie  plano-convex  eye-glass      2\ 
Italio  of  the  distance  of  the  object  from  the 
focus  of  the  speculum,  to  the  focal  dis- 
tance of  the  speculum  .         .         .  1  to  It 
Having  found  that,  in  order  to  produce  a  high  magni- 
fying power  with   this  reflecting  microscope,  it  was  ne- 
cessary to  have  the  speculum   veiy  concave,  and  there- 
fore very  small,   he  set   about   contriving  a  microscope 
%vith  l\^o   reflecting   spherical    surfaces  of  any   size,  so 
proportioned    lo  cacli  other  that  the   aberration   of  the 
vays,  caused  by  the  fust  reflection,   should  be  perfectly 
corrected  by  the  second,  and,  consequently,  that  the  last 
image  of  tlie  object  from  which  the   rays  diverge  upon 
the  eye-glass,  shall  be  peifectly  free  from  aberration. 

One  of  Dr.  Smith's  microscopes  is  shewn  in  Plate 
CCCLXXVH.  Fig.  18.  where  AA  is  a  concave  sphe- 
rical speculum,  and  CC  a  convex  spherical  speculum, 
having  its  polished  convex  surface  inwards.  The 
lays  from  an  object  o  placed  in  the  slider  m«,  will 
be  reflected  from  the  concave  speculurn  A  A  upon  the 
concave  CC,  and  will  have  a  distinct  and  magnified 
image  of  it  formed  before  the  convex  eye-glass  E,  by 
which  it  will  be  magnified  still  more.  This  instrument, 
jn  short,  is  nothing  more  than  the  Cassegrainian  tele- 
scope converted  into  a  microscope,  with  this  difl'erence 
only,  that,  in  the  telescope,  distinct  vision  is  obtained  by 
jTioving  the  convex  mirror,  whereas,  in  the  microscope, 
it  is  obtained  by  a  motion  of  the  eye-glass.  Dr.  Smith 
constructed  one  of  these  microscopes,  which  he  found  to 
perform  "nearly  as  well,  in  all  respects,  as  the  very 
best  refracting  microscopes  ;"  and  the  writer  of  this 
article  has  one  of  them  now  before  him,  which  performs 
■wonderfully  well,  though  both  the  specula  have  their 
polish  considerably  injured.  The  following  are  the  di- 
jnensions,  &c.  of  Dr.  Smith's  reflecting  microscope  as 
given  by  himself: 

Focal  length  of  both  specula         .  .  1  0000 

Distance  of  the  centres  of  both  specula         1.6558 
Distance  of  the  image  from   the  centre 

of  the  concave  speculum            .         .  1.1337 
Focal  length  of  the  eye-glass       .          .          .0.1407 
Distance   of    the  eye  behind  the    eye- 
glass           0.1479 

Diameter  of  the  eye-hole     .         .         .         0.0190 
Distance  of  the  object  from  the   centre 

of  the  convex  speculum  .         ,         0.0625 

Length  of  the  concave  speculum         .         15°  47 
Arch  of  the  convex  speculum     .         .  4°  50'  49" 

Distance  of  the  stop  s  from  the  object         0.4545 


Diameter  of  the  slop  s         .         .         '.         0.038 

Diameter  of  the  hole  in  the  concave  spe- 
culum       ......         0.143 

Diameter  of  the  hole  in  the  convex  specu- 
lum   0  049 

Magnifying  power,  the  focal  length,  Sec.  of 

the  eye  being  8  inches       .  .  .  S'sO  times. 

The  stop  s  is  placed  behind  the  convex  speculum,  in 
order  to  prevent  ilie  direct  rays  from  the  objuct,  which 
would  pass  unrcflected  through  the  openings  in  both 
specula,  and  fall  upon  the  eye-glass,  from  mixing  with 
the  rays  regularly  refli  ctcd  by  the  specula,  and  forming 
the  magnified  image  upon  the  retina.  See  Smith's  Oji- 
tics,Vo\.  U.  Remarks,  p.  94. 

The  next  microscopes  which  excited  any  notice,  were 
those  of  M.  Delebarre  of  the  Hague,  who  began  to  con- 
struct them  in  1771.  Montucla  saw  them  when  he  tra- 
velled in  Holland  in  1773,  and  induced  IJelcbarre  to  go 
to  Paris,  where  he  was  well  received,  and  where  he  sold 
many  of  his  instruments,  each  of  which  cost  about  15/.* 
M.  M.  Montigny,  Lcroi,  and  Brisson,  submitted  to  the 
Academy,  on  the  21st  of  June,  1777,  a  most  flattering 
rejjort  of  their  performance,  and  Montucla  has  given  a 
very  full  account  of  them  in  his  History  of  Mjthcma- 
tics.  We  have  read  these  eulogiums  and  desciiptions 
with  great  attention,  and  are  obliged  to  acknowledge, 
that  we  cannot  find  in  the  microscope  of  Delcbarre  any 
improvement  of  the  le:ist  importance  which  had  not 
been  known  and  adopted  by  the  Eoiidon  ojiticians.  The 
only  point  of  difference  that  we  can  observe  is,  that  of 
changing  the  eye-glasses,  and  of  combining  six  lenses 
at  once,  which  Montucia  seems  to  lay  considerable 
stress  upon,  because  Euler,  in  his  paper  De  A'uvo  AJi- 
crosco/iiorum  genere,  published  in  the  memoirs  of  S*. 
Petersburgh  for  1766  and  1767,  had  jjointcd  out  certain 
theoretical  advantages  which  he  conceived  would  be 
found  in  microscopes  with  six  lenses.  Such  a  combina- 
tion of  lenses,  however,  has  been  exploded,  and  we  do 
not  scruple  to  say,  that  there  is  no  eminent  optician  in 
Europe  who  would  construct  a  microscope  in  such  a 
manner,  unless  the  lenses  were  arranged,  as  in  some  mo- 
dern eye-pieces,  so  as  lo  correct  the  chromatic  aber- 
ration. 

M.  .Epinus  of  St.  Petersburgh  proposed  in  the  year 
1784,  {^A'cjv.^cC.  Petro/i.  1784,)  to  construct  microscopes 
with  large  apertures  of  considerable  length,  ivil/i  Achro- 
matic object-glasses.  The  great  object  of  this  construc- 
tion was  to  permit  light  to  be  easily  thrown  upon  the 
object  ;  and  in  order  to  put  his  idea  to  the  test  of  ex- 
periment, he  constructed  a  microscope,  in  which  the 
aperture  of  the  object  lens  was  about  1  inch  ;  the  dis- 
tance of  the  object  from  the  object-glass  7  inches,  and 
the  length  of  the  whole  instrument  a  little  less  than 
three  feet.  The  magnifying  power  was  from  60  to  70, 
and  therefore  the  focal  length  of  the  eye-glass  must 
have  been  about  \  an  inch,  so  as  lo  magnify  by  itself 
12  or  13  times.  This  instrument  is  said  lo  have  given 
great  satisfaction.  The  same  idea  had  occurred  long 
before  to  our  countryman  Benjamin  Martin,  who,  in 
his  description  and  use  of  a  polydynamic  microscope, 
has  shewn  that  the  achromatic  perspective  may  be 
easily  applied  for  this  purpose. 

Various  improvements  were  made  upon  the  micro- 
scope by  Mr.  Cuff,  Mr.  Benjamin  Martin,  Mr.  Adams, 


•  Delebarre  described  his  microscope  in  a  memoir  which  was  read  at  the  Academy  of  Sciences  in  1777,  and  in  a  separate  pam 
phlet,  entitled  Description  et  l' Usage  clit  Microscope  Univcrscl. 
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and  oilier  opiicians ;  but  as  they  relate  principally 
to  llie  method  of  filling  them  up,  and  of  rendering 
lliem  more  commodious  and  universal  in  their  applica- 
tion, \vc  cuiinol  enter  into  any  dtlailed  account  of  iheir 
rcspcciive  improvements,  which  will  be  better  seen  in 
the  account  of  tlie  iiisiruments  themselves. 

Having  thus  given  a  short  account  of  the  history  of 
the  compound  microscope,  we  shall  now  describe  some 
of  Ihe  most  inieresting  forms  in  which  it  has  been  fit- 
ted up. 

I.  Cliff's  Double  Constructed  Microscojie. 

This  instrument  is  represented  in  Plate  CCCLXXVII. 
Fig.  19,  where  ABC  is  the  body  of  the  microscope,  hav- 
ing an  eye-glass  at  A,  an  amplifying  lens  at  B,  and  a 
magnifier  screwed  on  at  C,  and  shewn  separately  at  Q. 
The  body  of  the  microscope  is  supported  by  the  arm  DE, 
fixed  on  the  sliding  bar  F.  The  principal  pillar  a  6  is 
fixed  on  the  box  be,  and  the  brass  foot  d  is  screwed  to 
the  mahogany  pedestal  XY,  having  a  drawer  to  con- 
tain all  the  apparatus.  The  bar  F  is  tightened  by  a 
■milled  headed  screw  O,  when  tlie  adjusting  screw  c  ,§■ 
is  used.  The  objects  are  laid  upon  the  stage /;  y,  with 
a  hole  n  in  its  centre,  and  the  light  thrown  upon  them 
by  the  concave  mirror  G. 

The  following  are  the  different  parts  of  the  apparatus 
which  accompany  the  microscope: 

H  a  convex  lens  for  concentrating  the  rays  of  the  sun 
upon  the  objects. 

L  a  cylindrical  tube  open  at  each  side,  and  having  a 
concave  silver  speculum  screwed  to  the  lower  end  h. 

V  the  tube  for  holdiiig  the  lens  K,  with  an  inner  lube, 
which  is  forced  upwards  with  a  spiral  spring.  The 
sliders  are  ihrusl  between  the  plates  h  and  i.  The 
lower  end  of  P  goes  into  the  hole  n  in  the  stage. 
The  hollow  part  at  k  is  intended  to  receive  a  glass 
tube  N. 

R  is  a  brass  cone,  which  is  occasionally  put  in  the 
bottom  of  the  cylinder  P  to  intercept  the  light. 

S  is  a  box,  with  a  concave  and  a  flat  glass  for  con- 
fining small  living  insects.  It  is  placed  upon  the 
hole  71. 

T  is  a  flat  glass  to  lay  objects  upon,  and  u  a  concave 
one  for  fluids. 

O  is  a  pair  of  pliers  and  a  sharp  point  ;  and  Z  a  brush, 
as  formerly  described. 

W  is  a  round  ivory  box,  for  holding  circular  pieces 
of  mica,  and  rings  for  the  sliders. 

V  is  a  small  ivory  cylinder,  which  goes  upon  the 
pointed  end  of  the  steel  wire  O. 

IM  a  fish- pan  for  holding  small  fishes,  in  order  to  view 
the  circulation  of  the  blood.  The  tail  is  spread 
across  the  oljlong  hole  at  the  small  end  k,  and  tied 
firmly  by  a  ribbon  fixed  to  it.  The  knob  I  is  to  be 
put  through  the  slit  m  made  in  the  stage,  and  the 
tail  may  be  brought  below  the  end  C  of  the  micro- 
scope. 

X  is  a  wire,  by  which  the  glass  lubes  are  cleaned. 

In  using  this  microscope,  screw  the  proper  magnifier 
to  the  end  C,  place  the  tube  P  in  the  hole  ?;,  and  slip 
one  of  the  ivory  sliders  between  the  plates  It  and  i. 
Make  the  upper  edge  of  the  bar  DE  coincide  with  the 
division,  having  the  same  number  with  the  magnifier 
usi'd,  and  fix  it  fiimly  by  the  nut  O.  Light  being 
thrown  upon  the  object  by  the  mirror  G,  apply  the  eye 


to  the  upper  end  of  the  microscope,  and  obtain  distinct 
vision  by  means  of  the  adjusting  screw  eg. 

When  the  objects  are  opaque,  remove  the  tube  P,  and 
having  placed  ihe  object  on  a  Hat  glass  u  under  C,  or 
upon  one  end  of  the  jointed  pliers  o /!,  screw  the  con- 
cave silver  speculum  to  the  end  of  the  cylinder  L,  and 
slide  this  cylinder  on  the  lower  part  EC  of  the  tube, 
so  that  the  upper  edge  of  L  may  coincide  with  the  same 
number  as  the  number  of  the  magnifier  employed.  Re- 
flect the  light  employed  from  the  mirror  G  upon  the 
speculum  /;,  and  it  will  be  again  reflected  from  the  spe- 
culum upon  the  side  of  the  opaque  object  next  the  eye. 

II.   Universal  Comfiound  Microscofie, 

One  of  the  most  complete  and  commodious  compound 
microscopes  is  represented  in  Plate  CCCLXXVII.  Fig. 
20.  where  AB  is  the  body,  the  eye-glasses  being  contain- 
ed in  an  inner  sliding  tube,  by  which  iheir  distance  from 
the  glass  at  B  can  be  increased  or  diminished,  and  the 
magnifying  power  of  the  instrument  altered.  The  body 
AB  is  attached  by  a  screw  to  the  arm  CD,  which  may 
be  moved  through  a  square  socket  over  the  objeci.  The 
stage  NIS  moves  up  and  down  the  square  bar  EF  by 
mea])s  of  the  rack  and  pinion  M  ;  and  this  bar,  wilh  all 
its  accompanying  apparatus,  moves  round  a  joint  at  the 
top  of  the  great  pillar  V,  supported  upon  the  three  feet 
G,G,H.  By  the  aid  of  this  joint,  the  microscope  may 
be  put  into  a  horizontal,  a  vertical,  or  an  oblique  direc- 
tion. At  the  stage  NIS  is  a  sliding  brass  spring  N  for 
confining  slips  of  glass,  or  large  sliders,  when  the  mi- 
croscope is  to  be  used  out  of  the  horizontal  position.  The 
lens  U  is  intended  to  concentrate  or  modify  the  light  re- 
flected from  the  mirror  G,  and  it  may  be  adjusted 
to  a  proper  distance  by  means  of  two  small  screws, 
one  of  which  is  seen  at  u.  In  candle  light  this  lens 
is  of  great  use,  and  it  nviy  be  turned  aside  on  a 
joint  when  it  is  not  required.  Six  magnifying  lenses 
are  set  in  a  brass  wheel,  screwed  in  a  circular  box  P. 
The  wheel  may  be  moved  round  its  centre  by  ihe  ac- 
tion of  the  finger  on  iis  milled  rim,  and  it  stops  by  a 
click  the  instant  that  any  of  the  magnifiers  comes  into 
its  exact  position  in  the  axis  of  the  other  lenses.  The 
lenses  are  numbered  from  one  to  six,  and  the  proper 
number  appears  in  a  small  opening  made  in  the  upper 
bide  of  the  box  P.  This  box  screws  into  the  arm  CD, 
and  may  be  taken  off  when  required.  If  we  unscrew 
the  body  AB.  the  intsrument  becomes  a  single  micro- 
scope by  looking  directly  through  any  of  the  lenses  in 
the  wheel.  The  mirror  O  may  be  moved  U|)  or  down 
the  bar  EF,  by  pushing  against  the  screw  at  r.  In  ad- 
dition to  the  apparatus  already  described,  as  belonging 
to  single  microscopes  and  to  Cutf's  compound  micro- 
scope, the  following  may  be  enumciatcd.  A  moveable 
stage  W,  which  is  applied  to  the  hole  S  of  the  stage  by 
the  pin  a,  and  has  thus  a  horizontal  mo;ion  under  the 
field  of  view.  A  very  deep  concave  lens  r  is  filled  to 
the  large  hole  of  this  stage,  and  also  the  concave  and 
plane  glasses  s  and  o,  while  to  the  small  holes  x,  x,  a 
black  and  white  piece  of  ivory  to  is  filled  for  opaque  ob- 
jects, and  a  concave  and  plane  i;lass  similar  to  o  and  s. 
The  arm  CD  is  sometimes  furnished  with  rack  work, 
to  turn  the  pinion  above,  so  as  to  move  the  magnifiers 
in  the  must  accurate  manner  over  the  objects  ;  and  the 
stage  NIS  is  sometimes  jointed,  in  order  to  turn  by  a 
screw  and  teeth  in  a  horizontal  direction.  In  using 
this  microscoj)e,  the  slider- holder  K,  containing  a  slider 
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of  objects,  is  placed  in  the  stage  NIS,  and  the  arm  CD 

is  iiiuveU  III  iis  bucket,  till  a  inaik  on  the  side  is  brought 
to  Uie  edi^e  of  the  socket.  The  ami  is  then  turned,  till 
the  magnitier  is  directly  over  the  ooject,  ll.<;  eye  being 
then  placed  at  the  upper  end  ot  the  lube  AB,  anil  the 
light  leflcctL'd  strongly  up  into  it  from  tlie  mirror  O. 
Tne  pillion  \l  is  men  turned  to  the  right  or  left  till 
the  object  is  seen  in  the  most  distinct  manner.  When 
the  oljjects  are  opaque,  the  slider-holder  K  is  removed, 
and  cither  llie  concave  glass,  or  the  jointed  pliers,  are 
placed  on  the  stage.  The  conc.ive  silver  speculum  c  is 
Uic;;  screwed  into  the  armc,  which  is  placed  on  the  stage, 
with  the  cylindiical  i)art  passing  through  the  hole  1; 
and  tlie  light  being  lellected  upon  the  speculum  from 
the  mirror  O,  it  will  be  strongly  condensed  by  it,  and 
thrown  upon  the  opaque  object. 

If  we  consider  the  construction  of  the  different  com- 
pound microscopes  which  have  been  described,  it  will 
be  obvious,  that  a  great  deal  must  depend  on  the  accu- 
racy with  which  the  axes  of  the  small  magnif)ing 
lenses  coincide  with  the  axis  of  the  instrument,  or  that 
of  the  eye-glasses.  The  difficulty  of  effecting  such  a 
coincidence  is  very  great,  and  we  believe  is  in  a  great 
measure  overlooked.  We  conceive,  therefore,  that  the 
tube  which  holds  the  magnilying  lenses  should  have 
an  universal  motion,  so  tiiat,  by  means  of  screws,  the 
axis  of  the  lenses  could  be  brought  into  perfect  coin- 
cidence wih  the  axis  of  the  eye-glasses. 

III.  Amici's  Reflecting  Microscofie. 

We  have  already  seen  that  the  reflecting  microscope 
of  Dr.  Barker  was  nothing  more  than  the  Gregorian 
telescope,  with  its  lube  lengthened  so  as  to  permit  it 
to  act  as  a  microscope  ;  and  that  the  reflecting  micro- 
scope of  Dr.  Smith  was  the  Cassegrainian  telescope 
fitted  up  in  a  similar  manner.  The  new  reflecting  mi- 
croscope constructed  by  Professor  Amici  of  Modena,  and 
with  which  he  has  made  several  important  discoveries, 
is  m  like  manner  the  Newtonian  telescope  converted  in- 
to a  microscope. 

It  consists  of  a  horizontal  brass  tube  ABCD,  Plate 
CCCLXXVll.  12  inches  long,  and  \^\  of  an  inch  in 
diameter.  A  concave  metallic  speculum  AB,  having  its 
reflecting  surface  a  portion  of  an  ellipsoid,  whose  foci  are 
F  and/,  is  placed  at  one  end  of  the  tube  ;  the  distance  AF 
being  2-^^  inches,  and  A/  12  inches.  A  small  arm  rs  with- 
in the  tube,  carries  a  plane  speculum  of  an  oval  form, 
placed  at  the  distance  of  I ^'^  inches  from  AB,  support- 
ed by  an  oblique  section  ot  an  metallic  cylinder,  -j'^  of 
an  inch  in  diameter,  and  inclined  45°  to  the  axis  Vf 
The  object  is  placed  below  the  tube  at  MN,  and  as  far 
before  the  mirror  «  as  the  focus  F  of  AB  is  behind  it  ; 
and  it  is  supported  by  a  moveable  object-bearer  attached 
to  the  pill.ir  below  it.  The  diameter  of  the  tube  ABCD 
is  about  |.j'„  inches,  and  the  thickness  of  its  metal  j'(,th. 
The  object  is  always  placed  at  the  distance  of  hall  an 
inch  from  ihe  edge  of  the  lube,  and  may  therefore 
be  illuminated  by  a  convex  lens,  attached  in  the  usual 
■way  to  the  stage  or  object-bearer.  A  large  concave 
illuminating  mirror  below  for  throwing  light  upon 
transparent  obj.  cis,  has  a  diameter  of  about  3  inches, 
and  a  focal  Icngiii  of  abou'  2,*o.  M.  Amici  has  been 
able  to  upply  lo  ii.is  instrum^  nt  a  power  of  one  miV- 
to7i»,  Calculating  the  number  of  times  that  the  superficies 


is  magnified,  whereas  the  best  microscopes  of  Adaiiia, 
Dollond,  Delebarre,  do  not  in..gnily  more  than  225,000, 
or  about  475  times  in  oiameter.  See  The  Edinburgh 
Phdosojihical  Juurnal,  Vol.  i.  p.  135,  where  a  more 
detailed  account  of  this  instrument  will  be  found. 

IV.  Dr.  Br  Cluster's  Rcjlecting  Microscojie. 

This  instrument,  which  will  be  understood  from  Plate 
CCCLXXVll.  I'ig.  22,  possesses  several  advantages, 
and  III  parucular  that  of  being  applicable  to  the  stand  and 
apparatus  of  any  compound  microscope.  Tnough  it  is 
drawn  in  a  horizontal  position,  it  is  intended  to  be  placed 
vertically.  It  consists  of  a  concave  speculum  AB,  whose 
surface  is  a  portion  of  an  ellipsoid,  having  F  and/  for  its 
foci.  It  is  perforated  at  O,  like  the  speculum  of  a  Gre- 
gorian telescope  ;  and  between  this  aperture  and  F  is 
placed  a  small  convex  speculum  s,  whose  surface  is 
part  of  an  ellipsoid,  having  V  and  <p  for  its  foci,  *  4"  be- 
ing e<iual  to  i\IN,  the  distance  of  the  object.  The 
back  of  the  speculum  is  ground  into  a  concave  form  a  0, 
for  the  purpose  of  condensing  the  light  upon  the  ob- 
ject MX.  The  rays  diverging  from  MN  are  made  to 
diverge  still  more  by  reflection  from  the  small  mirror 
s,  so  that  F  is  their  virtual  focus  ;  and  these  reflected 
rays,  falling  upon  the  speculum  AB,  as  if  they  had  di- 
verged from  one  of  its  foci  F,  will  be  reflected  to  /, 
and  there  form  a  magnified  image,  which  will  be  again 
magnified  by  the  eye-glass  placed  at  LL.  The  convex 
mirror  s  is  carried  by  the  arm  s  r,  which  is  moved  by 
means  of  the  screw  r  T,  so  that  F  is  one  of  its  foci. 
An  object  placed  at  MN  will  therefore  be  seen  very 
distinctly  by  a  microscope  of  this  kind ;  and  it  has 
such  a  distance  from  the  mirror  AB,  as  to  be  capable 
of  receiving  any  degree  of  artificial  illumination.  If 
this  microscope  is  placed  vertically  in  the  arm  ED  of 
the  compound  microscope  shown  in  Fig.  19,  made 
large  enough  to  receive  it,  it  may  be  used  along  with 
all  the  apparatus  adapted  to  that  or  to  any  other  com- 
pound microscope.  If  a  change  of  magnifying  power 
is  required,  we  have  only  to  use  a  deeper  eye-glass 
LL  ;  and  as  the  place  of  the  object  is  not  altered  by 
this  change,  the  concave  illuminating  speculum  ab 
will  still  condense  upon  the  object  MN,  llie  light  re- 
flected from  the  great  mirror  G,  Fig.  19. 

V.  Tl/r.    Waddel's   Com/iound  Microscofie. 

A  very  ingenious  and  useful  compound  microscope, 
represented  in  Plate  CCCLXXVll.  Fig.  23.  Nos.  1,  2, 
and  3.  has  been  constructed  by  Alexander  Waddel,  Esq. 
Ltith,  which  possesses  many  advantages.  It  is  founded 
on  the  properties  of  the  astronomical  telescope  ;  which, 
as  it  inverts  the  objects,  has  a  right-angled  triangular 
prism  A  affixed  to  the  outer  end  of  il,  at  a  certain  point 
in  the  anterior  focus  of  the  object-glasses  ;  and  by  plac- 
ing the  instrument  in  a  vertical,  but  somewhat  inclined 
position,  as  in  No.  I,  and  the  eye  at  the  dioptric  eye- 
piece E,  a  picture  will  be  seen  within  it  of  the  external 
objects,  erect,  but  reversed.  If  this  instrument  be  plac- 
ed in  a  horizontal  position,  as  in  No.  2,  and  another  right- 
angled  triangular  prism  affixed  to  the  outside  of  the  eye- 
piece at  E,  ill  a  position  perpendicular  to  the  other  prism, 
and  the  instrument  so  placed  that  external  objects  come 
into  it  from  the  observer's  left  hand  side,  then,  by  placing 
the  eye  at  the  last  mentioned  prisra,  and  adjusting  the 
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sliding  tubes  to  tlie  sigjht,  a  picture  of  the  extern  d  ob- 
jects will  be  seen  dis'.iiicUy  formed  within  the  inolru- 
nient  exactly  as  it  is  in  nature,  neittier  beini^  inverted 
nor  reversed  ;  and  if  this  last  prism  have  an  openinij  in 
the  lower  side  of  its  cover,  as  in  the  camera  lucida,  by  a 
similar  adjustment  of  the  eye,  the  picture  within  the  in- 
strument will  appear  to  be  painted  on  a  tabic  under  the 
prism,  and  may  be  copied  by  drawing  with  a  pencil  the 
outline,  on  a  paper  placed  for  that  purpose,  as  is  done 
in  the  camera  lucida. 

The  way  in  which  Mr.  Waddel  has  commonly 
made  use  of  this  instrument  as  a  com/iound  micronco/ie 
is,  by  placing  it  on  a  stand  in  a  vertical  but  somewhat 
inclined  position,  as  at  first  mentioned,  with  one  of  its 
prisms  affixed  to  tlie  object-end  of  it  ;  and  when  the 
whole  of  the  tubes  are  drawn  fully  out,  the  length  of 
the  instrument  from  the  i.xtr.;niity  of  the  prism  at  one 
end,  to  t.e  outside  of  the  eye-piece  at  the  other,  is  from 
9  to  10  inches;  which  length  has  been  found  by  the 
aid  of  two  object-glasses  oi  a  compound  focus,  of  about 
one  and  a  halt  incn,  and  a  Huygenian  eye-piece,  with  a 
double  eye-glass,  of  a  compound  focus  of  about  three- 
fourths  of  an  inch,  to  produce  a  magnifying  power,  in 
surface,  of  about  1020  times,  and  by  applying  to  the 
outside  of  the  said  object  prism  an  additional  magnifitr, 
a  much   greater  power  is  obtained. 

The  largest  tube  of  this  instrument  is  less  than  two 
inches  in  diameter ;  and  when  the  other  three  sliding 
tubes  are  pushed  into  it,  with  the  prism  attached  to 
the  object  end  of  it,  the  whole  length  very  little  ex- 
ceeds 5  inches.  From  its  particular  construction,  it 
produces,  as  an  astronomical  telescope,  a  magnifying 
pouer  of  about  two  and  a  half  times,  and  the  field  of 
■view  subtends  an  angle  of  about  30  degrees.  It  will 
be  seen  from  this  description  of  the  instrument,  that  it 
not  only  combines  the  properties  of  a  compound  micro- 
scope, but  of  a  camera  obscura,  camera  lucida,  and 
diagonal  mirror  ;  and  that  in  the  first  and  last  of  the 
three  foregoing  positions,  it  also  becomes  an  excellent 
drawing  instrument  by  the  aid  of  a  micrometer  placed 
within  it  near  the  field-bar  of  the  eye-piece. 

An  instrument  of  this  construction  has  been  found 
very  useful  in  botanical  and  mineralogical  pursuits,  as 
objects  may  be  viewed  by  it  under  different  circumstan- 
ces with  the  object-prism,  by  drawing  out  or  pushing  in 
the  sliding  tubes,  which  increases  or  diminishes  the  mag- 
nifying power  at  pleasure,  without  the  application  of  any 
additional  magnifier. 

As  objects  viewed  by  this  instrument  are  reversed 
when  only  one  prism  is  employed,  and  as  certain  imper- 
fections arise  from  the  increase  of  refraction  and  reflec- 
tion, when  two  prisms  are  used,  to  rwnder  the  objects 
neither  inverted  nor  reversed,  it  occurred  to  Mr.  Wad- 
del,  that  some  advantages  might  result  from  uniting  the 
two  prisms  in  one,  as  in  Fig.  33  No,  3  ;  which  he  ef- 
fected by  forming  two  right-angled  triangular  prisms 
out  rjf  one  piece  of  glass,  in  such  a  way  that  the  two  re- 
flf;rting  surfaces  were  at  right  angles  to  each  other. 
Wnen  a  prism  of  this  construction  is  applied  to  the  ob- 
ject end  of  the  instrument,  with  one  half  of  it  placed  in 
the  axis,  and  the  other  half  without,  and  the  instrument 
held  in  a  vertical  position,  so  as  to  admit  esteinal  objects 
from  the  observer's  left  hand,  then,  by  louking  into  it 
■Willi  the  dioptric  eye-piece,  a  picture  will  be  formed  as 
in  natuie,  neither  inverted  nor  reversed,  which  may  be 


correctly  copied  by  the  aid  of  the  micrometer  before 
mentioned  ;  and  when  at  the  otiier  en  1,  becomes  i  came- 
ra lucida.  Trans,jarent  objects  may  .ilso  be  viewed  by 
this  instrument  in  the  ordinary  wsy,  either  with  or  with- 
out the  prism  affixed  to  the  obj::ct  end  of  it. 

VI.  Descrifition    of  a    jXeia  Cumfiouni  Microscofie  for 
examining  objfcla   of  jValural   History  * 

"  The  construction  both  of  single  and  compound  mi- 
croscopes lias,  within  the  last  fifty  yeuis,  been  brought 
to  a  great  degree  of  perfec  inn  ;  .m;!,  for  all  the  purpo- 
ses of  amusement  and  general  obsei  vation,  these  ins'ru- 
ments  may  be  coiisidered  as  sufficiently  perfect.  But 
when  we  employ  the  microscope  as  an  instrument  of 
discovery,  to  examine  those  phenomena  of  the  natural 
world  wliich  are  beyond  the  reach  of  unassisted  vision, 
and  when  we  use  it  in  ascertaining  the  anatomical  and 
physiological  structure  of  plants,  insects,  and  animal- 
culae,  we  soon  fi;id,  that  a  li^nit,  app.ircntly  insuperable, 
is  set  to  the  progress  of  discovery,  and  tliat  it  is  only 
some  of  the  ruder  and  more  palpable  functions  of  these 
evanescent  animals  that  we  are  able  to  bring  under  ob- 
servation. Naturalists,  indeed,  are  less  acquainted  with 
the  organization  of  the  microscopic  world,  and  the 
beings  by  which  it  is  peopled,  than  astronomers  arc 
with  those  remote  systems  of  the  universe  which  ap- 
pear in  the  form  of  nebulas  and  double  stars.  It  was 
the  improvement  of  the  telescope  alone  which  enabled 
Dr.  Herschel  to  fix  the  views  of  astionomers  upon  those 
i-egions  of  space,  to  which,  at  a  former  period,  their 
imagiiiations  could  scarcely  extend;  and  when  the  mi- 
croscope shall  have  received  a  similar  improvement,  we 
may  look  for  discoveries  equally  interesting,  thougli 
less  stupendous,  even  in  those  portions  of  space  which 
are  daily  trampled  under  the  foot  of  man. 

"  It  is  both  important  and  interesting  to  inquire  into 
the  cause  of  this  limitation  of  microscopical  discovery. 
The  construction  of  single  lenses  for  the  simplest  form 
of  the  instrument,  has  been  brought  to  great  perfection. 
I  have  in  mv  possession  glasses  executed  by  INIr.  Shut- 
tleworth,  of  the  focal  length  of  -j'^.  ^'j,  and  -jj  of  an 
inch,  which  are  ground  with  great  accuracy  ;  and  the 
performance  of  single  lenses  has  been  recently  impro- 
ved by  Dr.  Wollaston,  as  described  in  p.  240.  We  can- 
not, therefore,  expect  any  essential  improvement  in  the 
single  microscope,  unless  trom  the  discovery  of  some 
transparent  substance,  which,  like  the  diamond,  com- 
bines a  high  refractive  power  with  a  low  power  of  dis- 
persion. 

"  In  the  combination  of  single  lenses  to  form  the  com- 
pound microscope,  opticians  h;>ve  likewise  arrived  at  a 
great  degree  of  perfection.  Tne  aberration  of  refran- 
gibiliiy  can  now  be  completely  removed  by  a  suitable 
arrangement  of  the  individual  lenses  ;  and  every  arti- 
fice has  been  exh-iusted  in  suiting  the  apparatus  to  the 
various  tastes  of  purchasers,  and  to  every  purpose  of 
popular  observation. 

'•  No  attempt,  however,  appears  to  have  been  made  by 
opticians  to  fit  up  the  microscope  as  an  instrument  of 
discovery,  to  second  tlie  labours  of  the  naturalist  in  pre- 
paring the.  subjects  of  his  research,  and  to  accommodate 
the  instrumi-nt  to  that  fiarticular  kind  o(  fir-fiarati-jn 
•which  is  indis/irtisably  necessary  for  the  fireservation 
and  inspection  of  minute  objects. 
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"  III  perusing  llie  wiiiings  of  ihosc  naturalists  who 
have  applied  the  microscope  to  the  examination  of  mi- 
nute objects,  we  find,  that  the  most  difTicult  and  pcr- 
plexinji  part  of  llicir  labour  consisltd  i\\  preserving  and 
preparing  the  different  insects  and  substances  which 
they  wished  to  inspect.  Small  insects  instantly  sluivil 
up  and  lose  their  natural  form  as  soon  as  they  are  kill- 
ed, and  the  minute  parts  of  plants  suffer  a  similar 
change  from  exposure  to  the  air.  Hence  Svvammerdam 
and  Lyonet  killed  the  insects  which  they  meant  to  ex- 
amine, by  sufl'ocaling  them  either  in  water,  spirit  of 
turpentine,  or  diluted  spirits  of  wine.  The  softness 
and  transparency  of  their  parts  were  thus  preserved  du- 
ring the  process  of  dissection,  and  when  they  were  com- 
pletely developed,  the  insect  was  allowed  to  dry  before 
it  was  presented  lo  the  microscope.  Its  parts  were  con- 
secjuently  contracted,  and  lost  not  only  their  proper  shape, 
but  that  plumpness,  and  that  freshness  of  colour  which 
they  possessed  when  alive. 

"  In  the  pieparation,  indeed,  of  almost  every  object  of 
natural  history  that  is  composed  ol  minute  and  delicate 
parts,  it  must  be  preserved  by  immersion  in  a  fluid  ; 
the  dissection  must  often  be  performed  in  the  same 
medium ;  it  must  be  freed  from  all  adhesive  and  ex- 
traneous substtinces,  by  maceration  and  ablution  in  wa- 
ter; and  when  it  has  undergone  these  operations,  it  is 
in  a  state  of  perfection  for  the  microscope.  Every  sub- 
sequent change  which  it  undergoes  is  highly  injurious  ; 
it  shrivels  and  collapses  by  being  dried  ;  its  natural 
polish  and  brilliancy  are  impaired  ;  the  minute  parts, 
such  as  the  hairs  and  down,  adhere  to  one  another,  and 
the  general  form  of  the  object,  as  well  as  the  disposi- 
tion of  its  individual  parts,  can  no  longer  be  distinctly 
seen. 

"  It  is  therefore  a  matter  of  considerable  importance 
to  be  able  to  examine  the  object  when  wet,  and  before 
it  has  suffered  any  of  these  changes  ;  and  by  fitting  up 
the  microscope  in  the  following  manner,  this  may  be 
effected  without  even  exposing  the  object  to  the  air. 

"  The  object-glass  of  the  compound  microscope  should 
have  the  radius  of  the  immersed  surface  about  nine 
times  the  focal  distance  of  the  lens,  and  the  side  next 
the  eye,  about  three-fifths  of  the  same  distance.  This 
lens  should  be  fixed  into  its  tube  with  a  cement  wliich 
•will  resist  the  action  of  water  or  spirits  of  wine  ;  and 
the  tube,  or  the  part  of  it  which  holds  the  lens,  should 
have  an  universal  motion,  so  that  the  axis  of  the  lens 
may  coincide  to  the  utmost  exactness  with  the  axis  of 
the  tubes  which  contain  the  other  glasses. 

"  Several  small  glass  vessels  must  then  be  provided, 
having  different  depths,  from  one  inch  to  three  inches, 
and  having  their  bottom  composed  of  a  piece  of  flat 
glass,  for  the  purpose  of  admitting  freely  the  rtflecled 
light  which  is  intended  to  illuminate  the  object.  The 
fluid  in  which  the  object  has  been  preserved,  or  prepar- 
ed, is  next  put  into  the  vessel;  and  the  object  itself, 
placed  upon  a  glass  stage,  or  if  necessary  fixed  to  it,  is 
immersed  in  the  fluid.  The  glass  vessel  is  now  laid 
upon  the  arm  of  the  microscope,  which  usually  holds 
the  object,  and  the  lens  is  brought  into  contact  with  the 
the  fluid  in  the  vessel.  The  rays  which  diverge  from 
the  object  emerge  directly  from  the  fluid  into  the  ob- 
ject-glass, and  therefore  suffer  a  less  refraction  than  if 
it  had  been  made  from  air  ;  but  the  focal  length  of  the 
lens  is  very  liitje  increi:sed,  on  account  of  the  great  ra- 
dius of  its  anterior  surface.  The  object  may  now  be 
observed  with  perfect  distinctness,  unaffected    by  any 


agitation  of  tlie  fluid  ; — its  parts  will  be  seen  in  their 
finest  state  of  preservation  ; — delicate  muscular  fibres, 
and  the  hairs  and  down  upon  insects,  will  l)e  kept  st  pi- 
rate by  the  bu(jyancy  of  the  fluid;  and  if  tiic  ol)ject 
when  alive,  or  in  its  most  perfect  state,  had  a  smooth 
surface,  its  natural  polish  will  not  only  be  preserved 
but  heightened  by  contact  with  the  fluid.  Aqu^uic 
plants  and  animals  will  iluis  be  seen  with  unusual  dis- 
tinctness, and  shells  and  unpolished  minerals  will  have 
a  brilliancy  communicated  to  their  surfaces,  which  they 
could  never  have  received  from  the  hands  of  the  lapi- 
dary. If  the  specific  gravity  of  the  substance  under 
examination  should  liapiien  to  be  less  than  that  of  the 
fluid,  and  if  it  cannot  easily  be  fixed  to  the  glass  stage, 
it  may  be  kept  from  rising  to  the  top  by  a  piece  of  thin 
parallel  glass,  or  by  a  small  grating  of  silver  wire 
stretched  across  the  vessel. 

"  The  metiiod  of  filling  up  and  using  the  compound 
microscope,  which  has  now  been  described,  enables  us, 
in  a  very  simple  manner,  to  render  the  object-glass  per- 
fectly achromatic,  without  the  assistance  of  any  addi- 
tional lens.  The  rays  which  pioceed  from  ihe  ol)ject 
immersed  in  the  fluid,  will  form  an  image  ol  it  nearly  at 
the  same  distance  behind  the  lens,  as  if  the  objict  had 
been  placed  in  air,  and  the  rays  transniiticd  through  a 
plain  concave  lens  of  the  fluid  combiijcd  with  the  object- 
glass.  If  we,  therefore,  employ  a  fluid  whose  disper- 
sive power  exceeds  that  of  the  oliji-ri-glavs,  and  accom- 
modate the  radius  of  the  anterior  surface  of  that  lens  to 
the  difference  of  their  dispersive  powers,  the  image  will 
be  formed  perfectly  free  Irom  any  of  the  primary  co- 
lours of  the  spectrum.  The  fluids  most  proper  for  this 
purpose  are, 


Oil  of  cassia. 
Oil  of  anise  seeds. 
Oil  of  cummin. 
Oil  of  cloves. 


Oil  of  sassafras. 

Oil  of  sweet  fennel  seeds. 

Oil  of  spearmint. 

Oil  of  pimento. 


"  These  oils  are  arranged  in  the  order  of  their  disper- 
sive powers  i  and  when  those  at  the  top  of  the  list  are 
used,  the  anterior  surface  of  the  object-glass  will  re- 
quire a  greater  radius  of  curvature  than  when  those  at 
the  bottom  of  the  list  are  empioyed.  Thus,  in  order  to 
render  the  object-glass  achromatic,  when  it  is  made  of 
crown  glass,  and  when  the  fluid  is  oil  of  cassia,  the  ra- 
dius of  the  anterior  or  immersed  surface,  should  be  to 
that  of  the  surface  next  the  eye  as  2,5  to  I.  Lest  these 
proportions  should  not  exactly  correct  the  chromatic 
aberration,  it  would  be  preferable  to  make  the  radii  as 
2.2  to  1,  and  then  reduce  the  dispersive  power  of  the 
oil  of  cassia  by  oil  of  olives,  or  any  other  less  disper- 
sive oil,  till  the  correction  of  colour  is  complete.  If  the 
oil  of  sweet  fennel  seeds  is  used,  the  radius  of  tlie  an- 
terior sh.ould  be  to  that  of  the  posterior  surface,  as  O.'S 
to  1." 

» 
VII.    On   the   Magnifying  Power  of  Com/iountl  Micro- 
scofies. 

When  the  microscope  consists  of  two  lenses,  or 
of  one  speculum  and  one  lens,  the  object  is  magni- 
fied from  two  causes ;  Jirsi,  from  the  enlargement 
of  the  image  produced  by  the  object-lens  or  specu- 
lum, which  is  always  equal  to  the  quotient,  arising 
from  dividing  the  distance  of  the  image  Irom  the  ob- 
ject-lens or  speculum,   by  the  distance  of   the  object 
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from  the  same;  and,  secondly, hom  the  effect  produced 
by  the  eye-glass,  which  is  always  equal  to  the  quotient 
arising  from  dividing  the  distance  at  which  the  eye 
sees  distinctly  by  the  focal  length  of  the  eye-glass.  The 
product  of  tliese  two  quotients  will  therefore  be  the 
magnifying  power  of  the  microscope.  Hence,  calling/the 
focal  length  of  the  eye-glass,  D  the  distance  of  the  object 
from  the  object-glass,  d  the  distance  of  the  image,  and 
A  the  distance  at  which  the  eye  sees  objects  distinctly, 
we  shall  have  the  magnifying  power  or  M,  by  the  fol- 
lowing formula, 

If  a  third,  or  amplifying  glass  is  added,  as  in  the 
common  compound  microscope,  for  the  purpose  of  en- 
larging the  field,  the  magnifying  power  of  the  instru- 
ment is  diminished,  and  may  be  found  by  multiplying 
its  magnifying  power  without  the  amplifying  glass,  as 

given  by  the  above  formula,  by  the  fraction  — -;  tp  be- 
ing   the    focal    length    of    the    amplifying    lens    and 

^2  

L  ~  -j; —  d'  —  A  S'  being   the    distance   of  the 

first  and  second  glasses,  and  d'  the  distance  of  the  first 
and  third  glasses.  Hence  we  obtain  the  following 
general  rule.  Divide  the  difference  between  the  dis- 
tance of  the  two  firstlenses,  or  those  next  the  object,  and 
the  focal  distance  of  the  second  or  amplifying  glass,  by 
the  focal  distance  of  the  second  glass,  and  the  quotient 
will  be  a  Jirst  number.  Square  the  distance  between 
the  two  first  lenses,  and  divide  it  by  the  difference  be- 
tween that  distance  and  the  focal  distance  of  the  se- 
cond glass.  From  this  quotient  subtract  the  excess  of 
the  distance  between  the  first  and  third  glass  above  the 
focal  length  of  the  third  glass,  and  divide  the  remain- 
der by  the  focal  distance  of  the  third  glass,  or  that  next 
the  eye,  and  a  second  number  will  be  obtained.  Mul- 
tiply together  the  first  and  second  numbers,  and  the 
iTiagnifying  power  of  the  object-glass  as  found  from 
the  rule  in  p.  243.  col.  1,  and  the  product  will  be  the 
magnifying  power  of  the  compound  microscope. 

The  preceding  rules  for  calculating  the  magnifying 
powers  of  microscopes,  are  founded  on  tlie  principles 
which  have  been  adopted  by  all  optical  authors  ;  but 
it  will  appear,  we  trust,  from  a  very  slight  considera- 
tion of  the  subject,  that  the  magnifying  power  thus 
found  is  not  the  real  measure  of  the  assistance  afforded 
by  the  microscope.  Let  us  take  the  case  of  a  compound 
microscope,  with  two  lenses,  and  let  us  suppose  that 
the  distance  of  the  object  from  the  ohject-ltns  is  one 
foot,  the  distance  of  the  image  behind  it  20  feet, 
the  focal  length  of  the  eye-glass  1  inch,  and  the  dis- 
tance at  which  the  eye  sees  microscopic  objects  6  inches. 
Hence  the  magnifying  power  of  this  microscope,  com- 

20       6 
puted  on  the  old  principle,  is  —  X -— z:   120    times; 

that  is,  the  object  apfiears  120  litncs  larc^er  than  if  it  had 

been  fllaced  at  the  distance  of  6  inches  from    the    eye. 

But  the  object   is  actually  placed  at  the  distance  of  21 

feet  from  the  eye,  and  the  image  is  not  only  magnified 

20  times  by  the  object-glass,  but  it  is  brought  to  such  a 

distance  that  the  eye  can  see  this  magnified  image  at  the 

distance  of  6  inches.     Hence  the  real  magnifying  effect, 

.20  feet      21  feet 
by  the  object-glass  alone,  is  — j x  — - —  =  840  ; 
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and  when  we  look  at  this  image  with  an  inch  eye-glass, 
it  is  again  magnified  6  times,  and  the  total  magnifying 
power  is  810  x  6  ^:  5040  times,  in  place  of  120,  accord- 
ing to  the  old  principle. 

Although  this  is  obviously  a  correct  measure  of  the 
benefit  which  the  eye  derives  from  the  microscope,  and 
of  the  effect  of  the  instrument,  yet  it  will  be  said  that, 
though  the  object  is  placed  at  the  distance  of  21  feet 
from  the  eye,  the  eye  can  advance  to  it  and  examine  it  at 
the  distance  of  6  inches,  so  that  120  limes  is  the  measure 
of  the  assistance  which  the  eye  receives  when  it  has 
placed  itseUin  the  best  position  for  examining  the  object. 
This  is  undeniable ;  but  we  might  as  well  say  that  a. 
telescope  directed  to  a  table  of  logarithms,  at  the  dis- 
tance of  1000  feet,  did  not  magnify  20  times  (provided 
that  was  its  magnifying  power)  because  the  observer 
could  advance  to  the  book,  and  see  the  figures  under  a 
larger  angle  with  his  naked  eye. 

If  we  suppose  that  tlie  microscopic  object  is  placet! 
in  a  cavity,  whose  depth  is  12  inches,  then,  if  the  ob- 
server does  advance  to  it,  he  cannot  see  it  at  a  less  dis- 
tance than  12  inches;  so  that  even  on  the  old  principle 
the  magnifying  power  is  240  times.  If  the  object  is. 
placed  in  a  position  where  the  eye  cannot  advance  to 
it  at  all,  then,  on  every  principle,  the  real  power  is 
5040. 

VIII.     On  the  Method  of  vievjing  and  illuminating 
Microsco/iic  Objects. 

The  art  of  illuminating  microscopic  objects  is  not  of 
less  importance  than  that  of  preparing  them  for  obser- 
vation. No  general  rules  can  be  given  for  adjusting  the 
intensity  of  the  illumination  to  the  nature  anil  character 
of  the  object  which  is  to  be  examined  ;  and  it  is  only 
by  a  little  practice  that  this  art  can  be  acquired.  In 
general,  however,  it  will  be  found  that  very  transparent 
objects  require  a  less  degree  of  light  than  those  which 
are  less  so  ;  and  that  objects  which  reflect  white  light, 
or  which  throw  it  off  from  a  number  of  lucid  points,  re- 
quire a  less  degree  of  illumination  than  those  whose 
surfaces  have  a  feeble  reflective  force. 

Most  opticians  have  remarked,  that  microscopic  ob- 
jects are  commonly  seen  belter  in  candle  light  than  in 
day  light,  a  fact  which  is  particularly  apparent,  when 
very  high  magnifying  powers  are  employed;  and  we 
have  often  found,  that  very  minute  objects,  which  could 
scarcely  hs  seen  at  all  in  day  light,  appeared  with  toler- 
able distinctness  in  candle  light.  So  far  as  we  know, 
the  cause  of  this  has  not  been  investigated  ;  and  as  il 
leads  to  general  views  respecting  the  illumination  of 
microscopic  objects,  we  shall  consider  it  with  some  at- 
tention. 

Let  LL,  Plate  CCCLXXVII.  Fig.  24,  be  a  single  mi- 
croscope, placed  before  the  eye  at  E,  and  let/be  a  mi- 
croscopic object,  placed  in  its  anterior  focus,  and  illu- 
minated by  two  candles  at  A  and  B.  As  the  rays  A/a, 
and  B/6  cross  at/,  the  focus  of  parallel  rays,  and  as  the 
two  shadows  of  the  microscopic  object  will  be  formed 
at  a  and  b,  as  it  were  by  rays  diverging  from/  tlie  im- 
a!;es  of  these  two  shadows  formed  upon  the  retina  will 
coincide,  and  make  only  one  image,  so  that  the  object 
/will  appear  perfectly  distinct.  If  the  object,  however, 
is  placed  either  within  or  without  the  focus  /,  its  sha- 
dows being  formed  as  it  were  by  rays  diverging  from  a 
point  either  within  or  without,  the  principal  focus/  will 
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not  coincide  on  the  Retina,  but  appear  to  formrtwo  innages, 
either  overlapping  each  other,  or  completely  separated. 
It  i[istead  ol  iwo  candles  A,  IJ,  we  have  4,  5,  or  6,  we  shall 
have  4,  5,  or  6  overlapping  or  separated  images.  Now, 
as  it  IS  mipossible  to  place  the  dirt'ercnt  parts  of  a  mi- 
croscopic object  exactly  in  the  locus  y,  and  as  every 
lens  lias  difierenl  foci  for  the  dilftrenlly  coloured  rays, 
and  even  for  homogeneous  light,  in  consequence  of  its 
spherical  aberration,  it  necessarily  follows,  that  when 
microscopic  objects  are  illuminated  by  light  proceed- 
ing from  several  points,  the  image  of  it  upon  the  retina 
must  consist  ol  a  number  of  images  not  accurately  co- 
incident, and  hence  it  becomes  of  the  greatest  import- 
ance that  it  be  illuminated  only  from  one  point,  and 
not  from  a  large  surface  of  light,  such  as  the  sky, 
which  is  equivalent  to  an  infinite  number  of  radiating 
points.* 

The  following  rules  may  therefore  be  laid  down  re- 
specting the  illumination  of  microscopic  objects,  and 
the  method  of  viewing  them. 

I  The  eye  should  be  protected  from  all  extraneous 
light,  and  should  not  receive  any  of  the  light  which 
proceeds  from  the  illuminating  centre,  excepting  that 
portion  of  it  which  is  transmitted  through,  or  reflected 
from  the  object. 

2.  Delicate  microscopical  observations  should  not  be 
made  when  the  fluid  which  lubricates  the  cornea  of  the 
observer's  eye  happens  to  be  in  a  viscid  stite,  which 
is  frequently  the  case.  Sec  Brande's  Journal,  vol.  ii. 
p.  127. 

3.  The  figure  of  the  cornea  will  be  least  injured  by 
the  lubricating  fluid,  either  by  collecting  over  any  part 
of  the  cornea,  or  moving  over  it,  when  the  observer  is 
lying  on  his  back,  or  standing  vertically.  When  he  is 
looking  downwards,  as  into  the  compound  vertical  mi- 
croscope, the  fluid  has  a  tendency  to  flow  towards  the 
pupil,  and  injure  the  distinctness  of  the  vision. 

4.  If  the  microscopic  object  is  longitudinal,  like  a 
fine  hair,  or  consists  of  longitudinal  stripes,  the  direc- 
tion of  the  lines  or  stripes  should  be  towards  the  ob- 
server's body,  in  order  that  their  form  may  be  least  in- 
jured by  the  descent  of  the  lubricating  fluid  over  the 
cornea. 

5  The  field  of  view  should  be  contracted  so  as  to 
exclude  every  part  of  the  object  excepting  that  which 
is  under  immediate  examination. 

6  The  light  which  is  employed  for  the  purpose  of 
illuminating  the  object  should  have  as  small  a  diameter 
as  possible.  In  the  day  time  it  should  be  a  sifigje  hole 
in  the  window-shutter  of  a  darkened  room,  and  at 
night  it  should  be  an  aperture  placed  before  an  Argand 
lamp. 

7.  In  all  cases,  and  particularly  when  very  high 
powers  are  requisite,  the  natural  diameter  of  the  light 
employed  should  be  diminished,  and  its  intensity  in- 
creased by  optical  contrivances. 

8.  When  a  strong  light  can  be  obtained,  and  indeed 
in  almost  every  case, homogeneous  light  should  be  thrown 
upon  the  object  This  may  be  done,  either  by  decom- 
posing   the  light  with  a  prism,  or  by   transmitting  it 


through  a  coloured  glass,  which  has  the   property  oi 
admitting  only  homogeneous  rays. 


CHAP.  III. 

On  Holar  Microscofics. 

The  solar  microscope  is  an  instrument  for  represent- 
ing, upon  the  wall  of  a  dark  room,  magnified  repre- 
sentations of  minute  objects,  illuminated  by  the  con- 
densed light  of  the  sun.  It  was  invented,  in  the  year 
173«,  by  Ur.  Lieberkhun,  who,  in  the  winter  of  l7o9, 
when  he  was  in  London,  showed  one  constructed  by 
himself,  to  several  members  of  the  Royal  Society,  and 
several  opticians,  particularly  .Mr.  CuH'and  Mi.  Adams. 
Lieberkhun's  solar  microscope  had  no  mirror  foi  re- 
flecting the  sun's  rays  into  the  tube  ;  l)Ut  Mr.  Culf  soon 
saw  its  imperfections,  and  constructed  one  in  a  very 
improved  iorm. 

Mr.  Cuff''s  solar  microscope  was  composed  of  a  tube, 
a  looking-glass,  a  convex  Kns,  and  a  Wilson's  micro- 
scope. The  sun's  rays  were  directed  by  tne  looking- 
glass  through  the  tube  upon  the  object,  placed  a  little 
belore  the  anterior  focus  of  the  convex  glass.  The 
image  of  the  object  was  thrown  upon  a  screen  of  white 
paper,  and  its  magnitude  was  proportional  to  the  dis- 
tance of  the  screen  from  the  convex  lens.f  M  Lie- 
berkhun afterwards  adapted  the  solar  microscope  to 
the  representation  of  opaque  objects  ;  but  lie  did  not 
leave  behind  him  any  account  of  the  method  which  he 
followed. 

iVI.  ./Epinus  was  the  first  person  who  described  an 
apparatus  tor  illuminating  opaque  objects  in  the  solar 
microscope.  If  we  suppose  e  f,  Plate  CCCLXXVII. 
Fig  25.  to  be  the  object  placed  before  the  convex  lens 
K,  he  attached  to  the  tube  MNOP,  two  parallel  brass 
plates  AB,  AC,  one  of  which,  AB,  moved  round  a  joint 
at  -A,  and  could  be  placed  at  any  angle  with  AC  by 
means  of  the  screw  Cn  and  spring  s.  On  the  lower 
end  of  AB  and  below  K..  he  fixed  a  minor  b  d,  which 
received  the  rays  a  c  from  the  illuminating  glass  NP, 
and  threw  them  upon  the  front  of  the  object  e/.  By- 
turning  the  screw  C  n,  these  rays  could  be  reflected 
at  pleasure  upon  any  p.irt  of  the  object.  See  A'ov.  Comm. 
Pi-lro/i.  vol    ix.  p  526 

The  solar  microscopen  received  great  improvements 
from  Mr  Benjamin  M  irtin,  who  has  given  an  aci.ount 
of  them,  in  his  Desrrifili'jn  and  use  of  an  Opaiiue  Solar 
Mirroscofie  8vo.  1774  This  instrument  is  represented 
in  Plate  CCCLXXVII  Fi^r.  26—3,^  whh  all  tlie  parts 
which  are  used  both  lor  transparent  and  opaque  objects. 
In  Fig.  26.  it  is  shewn  as  fitted  up  for  opa()ue  objects. 
In  Fig.  27.  is  represented  that  part  of  it,  called  the 
single  tooth  and  pinion  microscope,  which  is  used  for 
shewing  transparent  objects.  The  cylindrical  tube  Y 
slides  in  the  tube  EF,  Fig  26.  and  in  order  to  use  it  as 
a  single  microscope,  a  handle  c  screws  into  a  female 
screw  at  g,  and  the  tube  Y  is  removed.  The  slider 
shewn    in  Fig.  28.  and  containing   six   magnifiers,  fits 


•  These  observations  suggest  a  new  method  of  finding  the  principal  focal  length  of  a  lens  LL.  Having  placed  two  candles  A,  B,  at 
agreat  distance  from  one  another,  move  .i  small  object  backwards  and  forwards,  till  it  appears  to  be  single.  The  point  f,  where  the 
two  shadows  thus  coincide,  will  be  llie  focal  point  required.  The  diagram  suggests  also  the  construrtiun  of  a  very  simple  microscopic 
micrometer,  the  distance  of  the  body  to  be  measured  from/  afTonhng  a  measure  of  its  diameter.  The  lenglh  of  the  scale  will  increase, 
as  AB,  the  distance  of  the  lights  or  luminous  aperture,  diminishes. 

t  See  Phil.  Trans.  1749,  vol  xli.  p.  503.  It  appears  that  the  apparatus  for  viewing  the  circulation  of  the  blood  in  frog?  and  mice,  was 
invented  by  a  Dr.  Alexander  Stuart. 
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iiVlO  a  dovetail  circle  P,  Fig.  27.  The  slider  at  Fig.  29. 
slides  in  at  h.  Fig.  27.  and  is  used  lo  condense  the  sun's 
rays  strongly  on  the  object.  Three  of  them  marked 
1,  2,  3,  are  used,  corresponding  to  the  numbers  in  Fig. 
28. 

The  body  of  ihe  solar  microscope  is  sliown  at  ABCDEF, 
the  part  ABCD  being  conical,  and  the  pan  CDEF 
cylindrical.  This  last  part  receives  the  tube  G  of  the 
opaque  object-box.  A  large  concave  lens  is  placed  at 
AB  lor  receiving  the  rays  from  the  mirror  ONP,  and 
converging  them  into  the  box  HILX. 

A  brass  fianie  NOP  is  fixed  to  the  moveable  circular 
plalv  a  b  c,  and  carries  a  plane  mirror  for  rttlecting  the 
sun's  light  upon  the  convex  glass  at  AB  ;  and  by  means 
of  rackwork  moved  by  the  nuts  Q  and  R,  this  mirror  can 
be  turned  into  such  a  position  with- respect  to  the  inci- 
dent ray,  that  the  reflected  ray  passes  along  the  axis  of 
the  tubes.  The  microscope  is  fastened  to  a  window, 
shutter  by  two  screws  d,  e.  The  box  HILX  for  opaque 
objects  IS  shown  open.  It  contains  a  plcint  mirror  M  for 
reflecting  the  light  from  the  lens  AB  upfin  the  object, 
and  this  mirror  is  adjusted  through  the  door  k  i  to  the 
proper  angle  by  a  screw  S.  Two  tubes  of  brass  aie 
shown  at  V  and  K,  one  sliding  within  the  other,  and  the 
outer  one  V  sliding  into  the  box.  These  tubes  carry 
two  magnifying  lenses.  The  interior  tube  is  sometimes 
taken  out,  and  the  exterior  one  (which  is  seen  within  the 
box)  is  then  used  alone. 

A  brass  plate  H  hsss  its  back  part  fixed  to  a  tube  h  by 
means  of  a  spiral  wire  within  the  tube,  which  always 
presses  the  plate  against  the  side  H  ot  the  box.  The 
Slid.  rs.  with  the  opaque  objects  shown  in  Plate 
CCCLXXVil  Fig.  30.  pass  between  this  plate  and  the 
side  of  the  Ijox,  wluch  is  done  by  drawing  out  the  plate 
H  by  me.ins  of  che  nut  g.  The  following  are  the  other 
pdtts  of  the  opaque  soljr  microscope. 

Fig.  32.  is  a  brass  quadrangular  slider  case,  to  hold 
any  animal  or  opaque  object,  which  is  to  be  placed  at  H, 
like  the  other  sliders. 

F'g.  33.  is  a  four  glass  slider  in  a  brass  frame,  for  ani- 
malculs  ike.  which  is  to  be  placed  between  the  plates 
at  m,  Fig  27. 

Btloie  using  the  solar  microscope,  a  circle  a  little 
larger  than  a  b  c,  must  be  made  in  the  shutter  of  a  win- 
dow opposite  to  the  sun.  The  mirror  NOP  is  then  put 
through  this  hole,  and  the  square  plate  applied  to  the 
shutter.  The  places  corresponding  to  the  two  holes  of 
the  screws  d.  e,  are  then  maiked  on  the  shu'ter  with  a 
pencil,  and  holes  made  large  enough  to  admit  the  screws, 
which,  passing  through  the  shutter,  are  strewed  into 
their  respective  holes  in  the  square  plate,  so  as  to  hold 
the  microscope  firmly  in  its  position. 

In  order  to  use  the  niii  roscope  for  opaque  objects,  the 
mirror  NOP  is  turned  by  the  screws  Q,  R,  one  of 
which  gives  it  a  circular  motion,  and  the  other  raises  or 
depresses  it,  till  it  reflects  the  sun's  rays  through  the 
tUDc  ABEF  upon  a  white  paper  screen  or  cloth,  from  4 
to  8  feet  stjuaie,  placed  at  a  distance  of  from  5  rr*  8  feet 
frum  the  window  The  tube  G  of  the  box  HILX  is  then 
put  into  the  tube  EF,  and  the  mirror  JNl  is  adjusted 
thieugh  the  door  *  I  till  the  objects  are  strongly  illu- 
minated. The  dooi  k  i  being  shut,  a  distinct  image  of 
the  object  will  be  obtained  upon  the  screen,  by  adjusting 
the  tubes  V  and  K  with  the  magnifiers,  which  is  done 
by  moving  them  backwards  and  forwards  As  the  sun 
is  always  in  motion,  it  is  necessary  to  shift  the  plact  of 
the  mirror  NOP,  so  as  to  keep  the  reflected  light  coin- 


cident with  the  axis  of  the  tube.  This  effect  may  be 
produced  in  a  superior  rr^nnerby  adapting  the  solar  mi- 
croscope to  a  Heliosi  ATE  (see  that  article)  or  piece 
of  clock-work,  which  drives  the  mirror  continuallv,  so 
as  to  make  it  always  reflect  the  sun's  light  in  one  direc- 
tion. 

In  order  to  use  the  microscope  for  transparent  ob- 
jects, take  away  the  opaque  box  HILX,  and  insert  the 
tube  Y  of  Fig.  27.  in  EF.  Place  the  slider.  Fig.  28.  in 
itu  place  at  n,  a  condenser.  Fig.  29.  into  the  opening  at /i, 
and  the  slider,  Fig.  32.  with  the  oiijccts  between  the 
plates  at  m  :  then,  having  adjusted  the  mirror  NOP  as 
before,  a  magnificent  picture  of  the  object  will  be  seen 
on  the  white  screen. 

The  solar  microscope  now  described,  though  possess- 
ing all  the  advantages  that  can  arise  ftom  mechanical 
construction,  is  still  a  very  imperfect  instrument,  being 
liable  to  all  the  bad  effects  arising  from  the  different  re- 
frangibility  of  light. 

The  only  method  of  remedying  this  defect,  is  to  cor- 
rect the  colour,  either  by  using  a  combination  of  lenses 
for  the  purpose  of  forming  the  image,  or  to  use  a  lens 
composed  of  differently  dispersing  and  refracting  me- 
dia. 

We  have  already  shown  in  the  article  Achrom.^tk: 
Telescope,  that  achromatic  eye-pieces  may  be  con- 
structed with  two,  three,  or  four  lenses,  and  therefore 
we  have  only  to  substitute  one  of  these  eye-pieces  in 
place  of  the  lenses  of  V  and  K,  Fig.  27.  Di.  Robison 
tried  the  eye-piece  of  Ramsden,  described  in  the  above 
article,  (where,  by  the  way,  one  of  the  focal  lengths  is 
Slated  at  7.025  in  place  of  1.025)  as  the  magnifier  of  a 
solar  microscope,  and  found  it  to  surpass  every  thing 
that  he  had  seen.  "  The  picture  lormed  by  a  solar 
microscope,"  says  he,"  is  generally  so  indistinct,  that  it 
is  fit  only  for  amusing  ladies,  but  with  this  magnifier  it 
seemed  perfectly  sharp.  We  therefore  recommend 
this  to  the  artists  as  a  valuable  article  of  their  trade." 

Another  mode  of  improving  the  solar  microscope  has 
been  described  by  D: .  Brewster,  in  his  Treatise  on  JVeiu 
P/iilosofihical  Instruments,  and  is  founded  on  the  prin- 
ciple already  explained,  (see  p.  248.)  as  applicable  to  the 
compound  microscopes. 

The  method  of  fitting  up  the  solar  microscope,  to 
render  it  susceptible  of  this  improvement,  is  represented 
in  Plate  CCCLXXVII.  Fig.  34.  where  AB  is  the  illu- 
minating lens  which  receives  the  parallel  rays  of  the  sun, 
and  throws  them  upon  the  object.  The  obj-ct  lens  CD 
is  firmly  cemented  into  one  end  of  a  tube  m  CD  n,  which 
has  a  tubular  opening  at  E;  and  at  the  other  end  of  the 
tube  is  cemented  a  circular  piece  of  parallel  glass  m  n. 
The  tube  m  CD  n  is  then  filled  with  water,  or  any  other 
fluid  ;  and  the  object,  when  fixed  upon  a  slider,  or  held 
with  a  pair  of  forceps,  is  introduced  into  the  fluid  at  the 
opening  E.  The  slider,  or  the  forceps,  may  be  easily 
rendered  moveable,  so  that  the  object  may  be  placed  at 
a  proper  distance  from  B  ;  or  the  adjustment  may  be  ef- 
fected by  a  motion  of  the  screen  on  which  the  image  is 
projected.  The  plate  of  glass  ?«  n  niiirbt  be  removed, 
and  the  whole  of  the  space  between  AB  and  CD  filled 
with  fluid;  but  if  the  fluid  had  any  tinge  of  colour,  the 
transmitted  light  would,  in  this  case,  partake  of  it,  and 
injure  the  distinctness  of  the  image. 

If  the  microscope  is  fitted  up  for  the  examination  of 
transparent  bodies,  it  is  obvious,  that  the  image  will  be 
much  more  perfect  than  if  it  had  been   formed   in  the 
li  3 
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common  way.  The  opacity  which  arises  from  a  con- 
traction of  parts  is  thus  compLtely  removed,  and  an  ad- 
ditional transparency  is  communicated  by  the  fluid, 
which  could  not  have  been  obtained  in  any  other  way. 
Substances,  indeed,  which  with  the  common  solar  mi- 
croscope appear  opaque,  will,  in  the  present  form  of  the 
instrument,  exiiibit  a  very  great  degree  of  transparency. 
The  advantages  arising  from  immersion  in  a  fluid, 
•which  have  been  very  fully  stated  in  Chapter  II.  p.  248, 
apply  with  peculiar  force  when  the  objects  are  used  in 
the  solar  microscope. 

This  microscope  may  be  rendered  perfectly  achro- 
matic, by  using  the  same  fluids,  and  by  giving  the  lens 
nearly  the  same  radii  of  curvature,  which  have  been  al- 
ready mentioned. 

CHAP.  IV. 

On  the  Lucernal  Microscofte. 

The  lucernal  microscope  is  an  instrument  for  exhi- 
biting to  one  or  more  persons  magnified  representations 
of  microscopic  objects  when  illuminated  by  an  Argand 
lamp.  It  was  invented  by  Mr.  Adams,  and  has  the  pro- 
perly of  enabling  the  observer,  who  has  no  knowledge 
of  drawing,  to  make  an  exact  delineation  of  the  object 
he  is  examining. 

It  is  represented  in  Plate  CCCLXXVII.  Fig.  35,  36, 

37,  and  38.  In  Fig.  35.  it  is  fitted  up  for  viewing  opaque 
objects,  and  consists  of  a  large  pyramidal  box  of  ma- 
hogany ABCDE,  about  14  inches  long,  and  six  inches 
square  at  its  large  end.  This  box  is  supported  on  a 
brass  pillar  FG,  by  means  of  the  socket  H,  and  the  cur- 
ved piece  IK.  At  N  is  a  dove-tailed  piece  of  brass  for 
receiving  the  dove-tail  at  the  end  of  the  piece  LMN. 
The  part  MN  consists  of  two  brass  tubes,  one  sliding 
within  the  other,  and  the  inner  one  carries  the  flat  piece 
of  brass  LM,at  the  top  of  which  is  a  hole  L  for  the  eye. 
This  piece  may  be  raised  or  depressed,  and  fixed  in  any 
position  by  a  milled  screw  at  M,  and  it  may  be  made  to 
approach  to  or  recede  from  the  box,  by  pulling  out  or 
pushing  in  the  tube  M  to  which  it  is  attached.  At  the 
other  end  of  the  box  is  fixed  a  tube  P,  which  receives 
another  tube  O,  at  the  end  of  which  the  magnifiers  are 
fixed.  A  long  square  bar  RS,  which  passes  through 
the  sockets  YZ,  carries  the  stage^/"^  h  i  that  holds  the 
objects.  This  bar  may  be  moved  backwards  or  forwards, 
for  the  purpose  of  adjusting  the  stage,  by  means  of  a 
pinion  at  a  working  in  a  rack  j  and  this  pinion  is  moved 
either  by  a  handle  b  c  furnished  with  an  universal  joint, 
or  by  the  screw-nut  shown  separately  in  Fig.  36.  The 
body  of  the  microscope  is  kept  steady  by  the  brass  bar 
(/ e,  which  sustains  the  curved  piece  KI. 

The  objects  are  placed  in  the  front  side  of  the  stage 
f  g  h  i,  between  four  small  brass  plates,  the  edges  of  two 
of  which  are  seen  at  /:  and  /.  The  two  upper  pieces  of 
brass,  which  are  moveable,  are  fixed  to  a  plate  which  is 
acted  on  by  a  spiral  spring,  that  presses  them  down  and 
confines  the  slider  This  plate,  and  (he  two  upper  pieces 
of  brass,  are  lifted  up  by  the  small  nut  7n. 

The  .\rgand  lamp,  shown  in  Fig.  37.  throws  its  light 
upon  a  glass  hemisphere  n,  which  conveys  it  to  the  con- 
cave mirror  o,  from  which  it  is  reflected  upon  the  ob- 
jects. 

When  the  stage  for  transparent  objects,  shown  in  Fig. 

38.  is  to  be  used,  the  upper  party^rs,  of  the  opaque 
stage  is  taken  out,  and  the  two  legs  5  and  6  of  the  trans- 


parent stage  fit  into  the  under  part  r  .?.  The  sliders  are 
confined  at  7,  and  the  lenses  for  condensing  the  light  are 
placed  in  the  brass  tubes  9,  10,  which  may  be  drawn  out 
or  pushed  in  by  the  pin  1 1 .  The  magnifiers  are  screwed 
into  tlie  hole  12,  and  are  adjusted  by  the  nut  13,  work- 
ing in  a  rack  1 ,  2. 

At  the  end  AB  of  the  wooden  body,  there  is  a  slider 
represented  as  partly  diawn  out  at  A.  When  it  is  taken 
completely  out,  three  grooves  will  be  seen,  one  of  which 
contains  a  board  forming  the  end  of  the  box,  the  next  a 
frame  with  a  ground  glass,  and  the  third,  (or  that  farthest 
from  AB,)  two  large  convex  lenses. 

When  the  instrument  is  fitted  up  as  shown  in  the  fi- 
gure, it  is  ready  for  adjustment.  The  lamp  being  placed 
before  the  glass  hemisphere  ?;,  the  mirror  o  must  be  in- 
clined till  it  receives  the  light  from  the  hemisphere,  and 
reflects  it  upon  the  objects.  The  wooden  slide  A  being 
taken  out,  and  the  cover  and  the  ground  glass  removed 
from  their  respective  grooves,  the  piece  LM  is  pulled 
out  or  pushed  in,  and  raise<l  or  depressed  till  the  eye  at 
L  sees  the  large  lens  placed  at  the  end  AB  of  the  wooden 
body,  filled  by  an  uniform  field  of  light.  The  eye  still 
looking  through  the  aperture  at  L,  the  lenses  are  ad- 
justed to  tiieir  focal  distance  by  turning  the  pinion  A, 
and  the  ground  glass  is  placed  before  the  large  lenses. 
The  image  of  the  objects  will  now  be  seen  beautifully 
depicted  upon  the  ground  glass,  and  may  be  accurately 
delineated  upon  it  with  the  point  of  a  pencil.  The  ob- 
jects, when  magnified,  are  seen  to  the  greatest  advantage 
by  a  single  observer,  when  his  eye  is  applied  to  the  aper- 
ture L,  but  if  two  or  three  persons  wish  to  see  the  ob- 
jects at  the  same  time,  the  guide  LM  must  be  removed. 
The  large  lens  must  be  taken  out  of  the  groove,  and  the 
image  received  on  the  rough  glass. 

Some  slight  improvements  have  been  made  on  the 
Lucernal  microscope  by  opticians,  and  by  the  Rev. 
Dr.  Prince  and  Mr.  Hill,  an  account  of  which  will  be 
found  in  Adam's  Essays  on  the  Microscofie,  2d  Ed.  p. 
84,  &c. 

Jccount  of  a  AVw  Method  of  illuminating  Objects  in  the 
Solar  and  the  Lucernal  Microscopies. 

The  great  effects  which  still  attach  to  the  solar  and 
lucernal  microscopes,  arise  from  the  imperfect  method 
of  illumiiiatiag  the  objects.  The  method  suggested  by 
jEpinus,  and  employed  almost  universally  by  opticians,  of 
reflecting  the  light  concentrated  by  a  lens  upon  the  ob- 
jects by  means  of  a  plane-mirror,  is  good  enough  so  far 
as  it  goes  ;  but  in  consequence  of  the  light  arriving  from 
one  direction  only,  the  surface  of  the  illuminated  object 
is  covered  with  deep  shadows  ;  and  the  intensity  of  illu- 
mination is  by  no  means  sufficient  when  the  power  of  the 
instrument  is  considerable. 

We  propose,  therefore,  that  in  the  solar  microscope 
the  sun's  light  should  be  reflected  by  a  very  large  mir- 
ror through  four  apertures,  A,  B,  C,  D,  each  of  which  is 
furnished  with  an  illuniinaiing  lens,  such  as  NP,  Fig.  25. 
or  n.  Fig.  35.  The  four  cones,  if  condensed,  arc  then 
received  before  they  reach  their  focus,  by  an  inclined  mir- 
ror, such  as  ab,  Fig.  25.  or  o,  Fig.  35.  which  reflects 
them  upon  the  object  ef;  the  distance  a6-f  Ay  being  al- 
ways less  than  the  focal  length  of  the  illuminating  lens 
NP.  In  the  lucernal  microscope,  it  would  be  adviseable 
to  place  an  Argand  lamp  opposite  each  of  the  apertures 
A,  B,  C,  U.  By  these  means  the  light  would  fall  upon 
the  surface  of  the  object  in  four  different  directions  s-^'a 
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high  degree  of  illumination  would  be  obtained  for  very 
dark  objects, or  for  hij^h  powers;  and  by  shutting  up  one 
or  more  of  the  four  lenses,  or  parts  of  them,Ave  should 
be  enabled  to  find  the  particular  direction  of  the  light 
which  is  best  suited  for  developing  the  structure,  which 
it  is  the  object  of  the  observer  to  discover. 


CHAP.  V. 

On  Microscofiic  ObjecCs. 

Almost  every  object  in  nature  may  be  considered  as 
an  object  fit  for  the  microscope,  either  as  a  whole,  if  it 
is  small,  or  in  its  parts,  if  it  has  considerable  magnitude. 
The  name  of  microscopic  objects,  however,  is  generally 
given  to  those  minute  animals  which  cannot  be  seen 
without  the  microscope,  or  to  particular  structures  in 
the  animal,  vegetable,  and  mineral  kingdom,  which  are 
remarkable  for  their  beauty  when  examined  by  the 
microscope. 

In  our  article  Animalcule,  we  have  already  entered 
into  great  detail  respecting  the  most  interesting  animals 
which  have  been  discovered  by  the  microscope,  and 
have  represented  some  of  the  most  important  in  Plates 
XXIIl.  and  XXIV.  We  shall  therefore  confine  our- 
selves at  present  to  a  brief  enumeration  of  microscopic 
objects  which  possess  a  particular  interest. 

List  of  the  most  interesting  Microscofiic  Objects. 

I.  Animalcules. 

Hydrse,or  polypi,  found  in  stagnant  water. 
Animalcules  found  in  infusions  of  hemp  seed. 

Do.         in    milk,    blood,    urine,   and  other   animal 
fluids. 

Do.         in  fetid  sea-water. 

Do.         in  infusions  of  grass  and  haj'. 

Do.         in  dunghill  water. 

Do.         in  infusions  of  pepper,  coriander  seeds,  and 
cassia,  and  in  thejuice  of  the  beet  root,  &c. 

Do.         in  an  infusion  of  the  sonchus  arvensis. 

Do.         in  water  where  duckweed  grows. 

Do.         in  yellow  ochry  slime  that  covers  pools  of 
standing  water. 
Eels  found  in  paste. 

Do.         in  vinegar. 

Do.         in  salt  water. 

Do.  in  blighted  wheat. 
The  animalcules  are  generally  found  in  the  film  or 
pellicle  which  covers  the  surface  of  infused  liquors.  It 
is  sometimes  necessary  to  dilute  the  infusions,  which 
should  always  be  done  witli  distilled  water,  and  the 
water  should  be  previously  examined  in  the  microscope. 
The  animalcules  are  commonly  seen  best  when  the  wa- 
ter is  a  little  evaporated. 

II.  Insects. 

The  common  spider,  the  flea,  the  bug,  mites  of  a 
cheese,  the  gnat,  the  common  louse,  the  crab-louse, 
the  pigeon-louse,  the  cattle-louse,  the  shevp-louse  or 
tick.  Tlie  death-watch  of  Linraeus.  Thciiodura  viri- 
dis  and  aqoaiica,  found  ou  Mie  leaves  of  plants.  The 
rost-chefft-r,  the  flee  beetle,  the  water-flee,  the  la(iy-co>v 
or  lady-bird,  various  species  of  the   genera  Coccinella, 


Chrysomela,  Curculio,  Gryllus,  Cicada,  Cimex,  Afi/iis,  and 
Chermes.  The  water-scorpion,  the  mole-cricket,  the 
glow-worm,  the  earwig. 

The  Lepidopterous  insects  of  the  genera  Pafiilio, 
S/ihinx,  and  Phalana,  are  interesting,  from  their  wings, 
scales,  feathers,  proboscis,  head,  eyes,  antennse,  chry- 
salides, eggs,  legs,  &c. 

The  Neuropterous  insects  of  the  genera  Libellula, 
Efihemera,  Phryganea,  8cc.  from  their  head,  wings, 
eyes,  and  antennae. 

III.  Parts  of  Animals. 


Wings,  and  legs,  and  eyes,  of  flies  and  other  animals. 
Scales  of  fishes.     Antennae  of  moths  and  butterflies. 
The  hair  and  bristles  of  animals. 

Globules  and  circulation  of  the  blood. 

Feathers  ?  ^.^^^  ^^  ^^^  feathers  cut  transverselv. 
skins       i 

IV.  Parts  of  Plants. 

Section  of  the  trunk  and  roots.     The  rhind. 

The  seeds  of  plants.     The  blea. 

The  stamina. 

The  pistil.     The  leaves  and  their  fibres. 

The  receptacle.     The  pericarpium. 

V.   Sections  of  Plants. 

The  following  is  a  list  of  the  vegetable  sections  which 
were  made  by  Mr.  Custance,  by  means  of  a  machine 
which  has  been  described  in  the  Pftil.  Mag.  vol.  iii.  p. 
302.  by  Dr.  Thornton. 

English  oak.    Evergreen,  do. 

Norway  oak.     Ash. 

Cedar.     Cork. 

Savin.     Fir. 

Ceanothus.     Hazel. 

Lime.     Elm. 

Elm  root.     Mulberry,  do. 

Grape-root.     Lime,  do. 

Beech.     Birch. 

Plum.     Ivy. 

Spanish  elder.     American  climber. 

Cissampelos.     Virgin's  bower. 

Magnolia  grandiflora.     Golden  rose. 

Althaea  frutex.     Tulip  tree. 

Spanish  chesnut. 

Platanus  orientalis.     Viburnum  lantana. 

Odk-root.     Ash-root. 

Walnut,  do. 
Indian  turpeth. 
Jasmine. 

Raspberry. 

Briar. 
Ditto,  branch. 
Ditto,  branch. 


Asp-root. 

Grape  vine. 

China  root. 

Dog-rose. 

Barberry. 

Elder-root. 

Willow-root. 

Mulberry. 

Sycamore.     Maple. 

American  dogwood.     Ptelea  trifoliata. 

Ligneous  night-shade.     Sumach. 

Apricot.     Medlar. 

Bay-     Laurel. 

Sei-weed.     Longitudinal  cutting  of  plane  tree. 

Ditto  of  Spanish  elder.    Ditto  of  briar. 
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Common  cane.     Ditto  with  curious  centre. 

IJatnboo  cane.     Sarsaparilla. 

Loni^itudinal  cuitiiiiibol  bugar-cane.     Elder. 

Rose-tree. 

Loiikjitudinal  slices  of  elder. 

Ditto  giape  vine.     Transverse,  ditto. 

Doi<«ood.     Plane  tree. 

Betcli.     Grape  vine. 

Spanish  cliesnut.     ^V'alnut. 

Fii;.     Ditto  Longitudinal. 

Asparagus.     Artichoke. 

Tnistle.     Fennel. 

Parsley.     Ditto  root. 

Sun-flower.     Ditto  root. 

Agrimony.     Eryngo. 

Potato-stalk.     Centaurea 

Indian  reed.     Indian  corn. 

Aniaranthus.     Bromelia  pinguin 

Campanula.     Monk's  hood. 

l/avatera.     Solidago. 

IVIut^vvort.     Chrysanthemum. 

Helianthus.     Wormwood. 

Bulrush.     Portugal  reed. 

Burduch. 

Field-mustard.     Aloe-flower  stalk. 

Solomon's  seal.     Tulip. 

Calamus  aromalicus.     Buckbean. 

Gourd.     Melon. 

Crown  imperial.     Flower  de  luce. 

Pine  apple.     White  liiy. 

Asparagus.     Ragwort. 

Watir-flag.     Sugar  cane. 

Stems  ot  leaves  of  hoj^'s  lennel.     Hemlock. 

Cliesnut.      Wild  turnip. 

Stems  of  the  leaves  of  Red  dock.     Horse-radish. 

Cabbage.     Carrots. 

Roots  of  Phytolacca.     Teasel. 

C.irroi.     Fennel. 

Siiiignig-neitle  roots  curiously  variegatet'. 

Roots  of  parsley  and  wormwood  variegated. 

Stalks  of  fern  with  variations. 

Charcoal. — See  Phil.  Mag.  vol.  iii.  Plate   VIII.  Fig.  3. 

VI.   Worms.  Ufc. 

The  Gordius  aquaiicus  and  lacustris.  The  common 
leach,  the  horse-leach,  and  the  sea-leach.  The  ascaris 
vermicularis  and  lumbricoides.  The  earthworm,  the 
sea-worm,  the  gravel  worm.  Black,  red,  and  grey 
snails.  The  sea  lemon.  The  sea  mouse.  The  nereis 
nociiluca.  The  sea-nettle  and  sea  limp.  The  asterias. 
Curals,  madrepores,  miUepores,  cellepores.  Zoophytes, 
such  as  sponges,  kc. 

VII.   Saline  Solutions. 

All  the  alkaline,  earthy,  and  metallic  salts,  form  very 
interesting  microscopic  olijects  when  dissolved  in  wa- 
ter, and  allowed  to  crystallize  on  a  plate  of  glass  by 
evaporation. 

In  order  to  see  in  perfection,  however,  the  mode  in 
■which  these  bodies  crystallize,  it  is  necessary  to  illu- 
minate them  with  polarized  light,  which  is  best  done 
by  substituting  in  place  of  the  miiror  four  or  five  plates 
of  glass  laid  above  each  other,  so  as  to  refltci  Die  light 
up  the  tube  at  an  angle  of  about  56°,  and  to  apply  'o 
the  eye-glass  -a  thin  plate  of  agate  or  tourmaline  for  the 


purpose  of  analysing  the  transmitted  light.  The  crys- 
tullizalions  will  then  appear  ot  the  most  beautiful  co- 
lours, the  tints  always  varying  with  the  thickness  of 
the  crystals. 

Dcscri/'lion  of  Microscofiic  Objects  rffiresented  in 
Piatt  CCCLXXX.  aitd  cofiied  frovi  those  given  by  Mr. 
Ailams. 


rig. 

Fig. 

Fig. 
Fig.  4 

Fig.  5. 

Fig.  6. 
Fig.  7 

Fig. 

FlK. 

Fife- 
Fig. 
Fig. 


1.  Is  the  lobster  insect,  which  is  found  on  the  legs 
of  a  fly,  and  also  occurs  in  books  and  paper, 
and  in  plants. 

2.  Is  an  insect  denominated  the  Tlirtfis  PhynafiuSf 
which  is  found  on  the  Dandelion  and  other 
plants  and  flowers.  The  body  is  black,  and 
the  wings  white. 

3.  Represents  the  Ciniex  Striatus,  a  beautiful  in- 
sect,with  its  toloui  s  very  bii^lit,  and  elegantly 
arranged.    Ii  is  found  in  June  on  the  elm  tree. 

Represents  the  C/irysomela  jisjiaragi,  whicli  is 
louiid  in  June  on  the  asparagus,  afier  it  has 
run  to  seed. 

5.  Is  IIk  Aittoe  MoTtoceroSfionnil  ow  umbelliferous 
plants. 

6.  Represents  a  scale  from  the  sole  fish. 

7.  Is  a  seition  ol  a  weed  called  the  fat  hen,  which 
grows  among  ruhbisii. 

8.  Is  the  scciion  ol  a  reed  Irom  Portugal. 

9.  Is  a  section  ot  tl.e  bamboo. 
10    li-  a  section  ot  the  hazel. 

11.  J  Si.cw  the  ei;i;s  of  iiu/ihs  and  butterflies,  par- 
12  5       licul.  riy  the  PImLena  Neustria. 


For  farther  information  on  microscopes,  the  reader  i-s 
referred  to  the  following  woiks  : 

Fontana,AoT;<£  Terreatrium  et  Celestium  ObservationeSf 
Neap.  1646  Borelli  De  vera  Telescofiiiiiiventore,  ll.ig. 
1655.  Borelli  Cenntria  Observal.  Microscofi  Hag.  1656. 
Hooke's  Micrcgrafitiia,  Lond.  1665.  H.^rtsueeker's  Es- 
say (It  Diofil.  Par.  1694,  Huyglui.s  Mem.  Jcad.  Par. 
1666.  ion..  X.  p  427.  Huyghens  Collect,  jlcad.  Tom.  I. 
p.  281.  Hugti  ii  Ofiera,  Tom.  II.  i-.  764.  Leuenhoek's 
Arcana  JVaturai  2  vos.  L.  Bat.  1696  h'.  P/iil.  7'rana. 
1673.  VllI  6037,  1740.  p  503.  Gray.  P/vl.  Trans. 
\b\i6  280,353  539.  Wilson,  P/i.  Trails.  1782  l.^'ll. 
BiiHerfield,  Z'/^.  Trans.  1678.  Divini,  />/;.  'J'rutis  U)68, 
p.  842.  Loiinaiu  Observationes  Circa  viventia  t/uce  in 
rebus  non  viventibus  refieriuntur,  Is^c.  1691  Ba  ■  I's 
Alicroscofie  made  Easy,  1744.  BaUei'-.  EmpL'.ymnt 
fur  the  Microscofie.  1753  B.ktr's  Catofit.  Mic.  Philo- 
so/ihical  'Transactions,  1736,  p.  442.  Lieb<  rkhuii,  Mem. 
Acad.  Bert.  1745,  p.  18  anu  Collect,  ^carfrm.  Ton  .  u  p. 
39.  B' nj.  Martin's  Micrografihia  Mova;  Reading, 
1742.  M.irtin's  Ofitical  Essays.  Euler.  JVov.  Coin. 
Petrofi.  111.  and  Xll,  195  224,  p  363.  Enh  r,  Mem. 
Acad.  Btrl.  1757.  p.  283,  323,  1761,  p.  191,  281. 
1769.  p.  105  and  117.  iEpinus  JVu-u.  Comm.  Petrufi. 
IX.  316.  iEpiiius  No-v.  Act.  Petrofi.  11.  1784.  Hist, 
p.  41.  Zeifier,  M'ov.  Comm.  Petrofi  X.  ;  299.  I)i 
Torre,  Phil.  Trails.  1765,  p.  246.  Smith's  0/iitcs,  2 
\tils.  Caiiib.  1738.  Hiii's  Construction  of  Timber  ix- 
filained  by  the  Microscofie,  Lond.  1770.  Dehb.n's 
Mtmoire  sur  le  Microscofie.  Gieichen  vom  Sonnen 
Microscofie  Nurmm.  \76\.  Cus'a.'..'  '  Machine  f'>r  ma- 
king  Vegetable  Sections  in  Phil.  Mag.  vol.  HI.  ,).  302.. 
Adams  an  the  Microscofie,  4to.  Lonu.  1798.    Ferguson'o 
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Lectures,  vo).  II.  p.  462  483  Edinburgh  Phil.  Joxirti. 
vol  I.  p«8l;  vol  II.  p.  IJ5;  and  vol.  III.  No.  I. 
■Wollastoii,  Phil.  Trans.  1812,  p.  375.  Brewster's 
Treatise  on  1^1:10  P/iiluso/ihical  Instruments,  Edin.  18  13, 
p.  401  ,410,413    416.      (/3) 

MIDDLEUURG.     S.  c  Walcheren. 

MIDDLE.VIOST  Ktvs  in  music.  Tiie  k;'y-notes,  tlius 
denoininaied  by  Dr.  Uobert  Sinilh,  (;).  164.  2(1  edit,  of 
his  Harmonics,)  are  D  and  A  ;  winch  keys  have,  on 
the  common  or  12-Mote  instrumerils,  only  one  false 
conaonance  in  each,  both  of  tlicm  discords,  viz.  the 
5iii  of  D,  (for  want  of  A^),  and  llie  4'.h  of  A  (for  want 
of  Dff)  :  if  one  key  be  added  on  each  side,  downwards 
and  upwards,  in  llie  order  of  modulation  (t)y  Vtns,) 
these  four  middlemost  keys,  viz  G,  D,  A,  and  E,  (which 
are  the  open  strinj^s  of  the  violin,)  have  nil  their  con- 
cords true,  or  according;  tu  the  system  of  temperament 
adopted  in  the  tunin.ij  of  the  instrument;  but  in  G,  the 
2  .d  and  the  5th  aie  false,  and  in  E,  the  IVlii  and  the 
Vllih  are  false,  for  want  of  notes  for  A^,  Df,  .\^,  and 
Dj;f.  In  moduiatiiii?,  either  upwards  IhroUkh  llie  keys 
B  I'jf.Cff,  Sec.  or  downwards  lhroui(h  the  keys  C,  F, 
Bb,  &c.  the  number  of  false  consonances  are  in  cither 
case  3,  4,  5,  &■  .  respectively,  increasing  in  arithmetical 
progression.  It  appears  from  the  investit^ations  of 
Professor  Fisher,  which  have  been  referred  10  in  our 
article  Mean  Tone  .System,  that  the  frequency  ol  the 
use  of  the  middkmost  keys,  D  antl  A,  in  organ  luusic, 
is  in  each  case  more  than  douule  of  the  use  of  the  key 
of  C.  as  to  frctjueiicy. 

MIDDLESEX,  an  inland  county  in  the  south-east 
of  El. inland,  is  hounded  on  the  south  by  Surry,  arid  a 
small  part  of  Kent;  on  the  north  by  Hertfordshire; 
on  the  east  by  Essex;  and  on  the  west  by  Uuckini^- 
hamshire.  Its  boundaries  on  all  sides,  except  the  north, 
are  natural  ;  the  Thames  dividini^  it  from  Surry, 
the  Lea  from  Essex;  and  the  Coin  from  Buckinsjhain- 
shire.  Its  form  approaches  somewhat  to  that  of  a  quad- 
ranijular  ;  but  on  its  southern  side,  it  is  rendered  very 
irrej^ular  by  the  windini;s  of  the  Thames  ;  and  on  the 
northern,  a  portion  of  it  projects  into  Hertfordshire. 
It  is  inferior  in  size  to  all  the  English  counties  except 
Rutlandshire  and  Huntingdonshire;  the  medium  length 
is  about  20  miles,  and  the  medium  breadth  14  miles: 
its  greatcsi  lengtli,  from  east  lo  west,  is  22  miles  ;  and 
its  greatest  breadth,  17  miles.  Its  area  is  variously 
computed  :  Mr.  Muldleton  says  it  contains  280  square 
miles,  or  179,200  arres.  According  to  the  returns  to 
Pal  liameni  of  the  poor  rates,  drawn  up  niider  the  in- 
spection of  Mr.  Rise,  it  contains  190,080  acres;  while 
other  statements  extend  iis  area  to  217,600  acres  It 
is  divided  into  6  Hundreds,  viz.  Edmonton,  Ossalston, 
Elthorne,  Gore,  Islewurth,  Spelthorne;  and  into  2  Li- 
beriies,  viz  Finsbury  and  Wenloxbarn  :  the  hundred 
ol  Ossalston  is  subdivided  into  S  parts  ;  in  tliis  luindred 
L'Midon  is  situated.  Besides  the  metropolis  of  the  Bii- 
tish  empire,  and  its  contiguous  villages,  the  counly  of 
Middlesex  contains,  as  towns  of  size  or  consequence, 
Bttntford,  Uxbridge,  Enfield,  Hounslow,  Uc  being 
places  of  very  inferior  size  and  populution.  Besides 
the  parishes  which  constitute  London  in  its  most  extend- 
ed sense,  theie  are  in  Midillesex  62.  This  county  re- 
turns 8  meinbers  to  parliament  ;  viz.  4  for  the  city  of 
London,  2  for  the  city  of  Westminster,  anrl  2  for  the 
county.  Ii  is  in  the  province  of  Canterbury,  and  in  the 
diocese  of  London  and  WesMiinsier. 

Near  th.e  banks  of  the  Thatnes,  Middlesex  is  e.xtremely 


flat ;  but  as  we  approach  its  northern  confines,  its  sur- 
face becomes  more  vaiied,  though  in  no  part  can  11  '.ic 
called  high.  Tne  principal  hills  are  at  Highwood, 
Howden,  Barnet,  Harrow,  Higligate,  and  Hampstcad  ; 
the  last,  which  is  said  to  be  the  iiighest  ground  in  the 
county,  is  not  more  than  400  feel  above  the  Thames. 
The  most  picturesque  part  of  the  county  lies  to  the 
north-west  of  Hainstead,  and  in  the  vicinity  of  How- 
den  ;  the  surface  here  is  undulating,  and  as  there  is 
a  sufficiency  of  wood,  and  the  fields  are  rich  and  ver- 
dant, tne  appearance  is  beautiful  as  well  as  picturesque. 
Tne  soil  of  Middlesex  is  not  naturally  very  fertile;  the 
low  parts  of  the  county  are  eittier  of  a  gravelly  or 
sandy  nature;  and  llieir  fertility  is  almost  entirely 
owing  to  manure  ;  gravel  and  sand  are  likewise  found 
on  some  of  the  highest  hills.  The  best  soil  lies  on  the 
sides  of  the  larger  iiilli,  and  on  the  banks  of  the  rivers  ; 
these  soils  are  either  a  strong  loam,  or  a  deep,  rich, 
friable  loam.  In  some  parts,  as  near  Pinner  and  Edg- 
ware,  the  soil  is  a  loamy  clay.  Tlie  subsoil,  through  the 
whole  county,  is  a  grivel  stro.igly  tinged  with  oxid  of 
iron.  Indeed  the  only  dilTerence  over  the  whole  of 
lower  .Middlesex,  arises  from  the  greater  or  less  depth 
of  this  gravel.  Wnercver  the  soil  is  strong,  the  gravel 
lies  at  a  considerable  depth  ;  and  this  is  also  the  case 
on  the  alluvial  lands,  near  the  Tnaines  and  other  ri- 
vers; but  wherever  the  upper  soil  is  light,  there  the 
gravel  IS  coriijjaratively  ne.ir  the   surface.      All  the   hol- 

o  1  ■>,  bowls,  and  chinks,  are  filled  with  gravel;  and 
the  sirn.nits  of  most  of  the  higiiest  hills  consist  of  sand 
and  gravel.  Tnis  subsoil  is  also  found  below  the 
heathy    land,     between    RicUmansworth     and     Staines. 

File  Isle  of  D..gs,  the  flat  land  on  the  borders  of  the 
Lea  and  tne  Coin,  and  some  of  the  land  on  the  Brent, 
is  marsh  soil.  The  climate  of  Middlesex  is  mild,  es- 
pecially on  its  southern  side,  near  the  Thames.  Even 
at  the  short  distance,  however,  of  Highgate  and  Hamp- 
stead,  partly  owing  to  the  greater  elevation,  and  parily 
to  the  soil  being  stronger  and  more  retentive,  the  air  is 
considerably  sliarper.  The  prevalent  winds  are  fiom 
the  west  and  south  west,  and  from  the  east  and  north- 
east; tne  last  prevail  in  the  spring  months  often  for  se- 
veral weeks,  and  accompanied  with  a  considerable  de- 
gree of  cold.  The  qaantiiy  (jf  rain  that  falls  is  less  than 
in  most  other  counties  of  England,  the  average  not  ex- 
ceeding 24  inches.  July  is  generally  a  wet  month  ; 
perhaps  the  wettest  in  the  year  ;  if  not  wet,  it  is  often 
the  hottest.  Fhe  cold  in  winter  is  seldom  very  great ; 
nor  does  .nuch  snow  fall,  or  continue  long  on  the 
ground.  The  principal  rivers  are  the  Thames,  the 
Lea,  the  Coin,  and  the  Brent.  The  Thames  first  touches 
the  borders  of  the  county  near  Staines,  where  it  is  join- 
ed by  one  of  the  brandies  of  the  C  )ln  ;  near  Brentford, 
where  it  inclines  to  the  north,  it  is  joined  by  the  Brent, 
and,  as  it  leaves  the  county,  it  is  joined  by  the  Lea. 
This  last  river  is  navigable  from  the  Thames  to  near 
Tottenham,  about  eight  miles,  where  a  canal  is  cut 
which  runs  parallel  to  the  river,  firming  a  water- 
course along  the  whole  eastern  border  of  Middlesex. 
The  New  River,  as  it  is  called,  rises  in  Hertfordsliire, 
19  miles  from  London,  though,  by  its  serpentine  course, 
its  length  is  naarly  36  miles.  It  has  43  sluices,  and 
over  it  are  215  bridges.  Middlesex  is  intersected  by 
two  canals  for  the  purposes  of  navigation,  the  Grand 
Junction  and  Paddington  ;  the  former  joins  the  Thames 
at  Bientford,  running  by  Haiuvtll,  Uxbridge,  Hare- 
field,  5c c.  ;  it   admiu   barges  of  70   ions  ;  Ihe  rise    of 
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water,  from  its  union  with  the  Tliamesto  the  14lh  lock,  is 
1 14  Icet  2'inches.  The  Paddington  canal  branches  ofF 
IVom  the  former  near  Cranford  ;  it  is  intended  to  carry 
it  from  the  Paddington  lo  the  Thames,  near  the  Lon- 
don docks.  There  are  no  minerals  in  Middlesex,  though 
some  curious  geological  specimens  have  been  found  in 
diflVrcni  parts,  especially  in  liighgate  Hill,  when  the 
archway  was  formed. 

The  vicinity  of  the  metropolis  has  broken  down 
any  large  estates  that  might  have  formerly  existed 
in  this  county,  as  well  as  given  a  particular  direction 
to  the  mode  of  farming,  and  the  general  employment 
of  the  ground.  Farms  in  general  are  small  ;  and  the 
greater  part  of  the  county  is  in  meadow,  pasture,  or 
garden  and  nursery-grounds.  Corn  is  an  article  that 
can  easily  be  conveyed  from  any  distance,  whereas 
hay,  and  particularly  milk,  must  be  procured  for  a 
large  town  from  its  immediate  vicinity.  From  the 
operation  of  these  causes,  as  well  as  from  the  soil  in 
the  greater  part  of  Middlesex  being  better  adapted  for 
pasture  than  corn,  it  cannot  be  regarded  as  an  arable 
county  ;  the  land  in  tillage  being  calculated  only  at 
al)out  cne-fil'th  of  the  whole,  and  what  is  under  the 
plough  is  not  well  managed  :  indeed  it  cannot  be  other- 
wise in  a  district  where  the  common-field  system  is  so 
extensive — the  common  fields  containing  even  yet  near- 
ly 20,000  acres  ;  and  the  commons  being  much  more 
numerous  and  extensive  than  might  have  been  sup- 
posed so  near  the  metropolis.  The  smallness  of  the 
enclosures  too,  (when  the  arable  land  is  enclosed,)  and 
the  great  number  of  trees  in  the  hedge-rows,  are  much 
against  good  and  profitable  tillage  husbandry:  but 
perhaps  the  chief  caus*  of  the  inferiority  of  Middlesex 
in  this  respect,  must  be  sought  after  in  the  greater  profit 
derived  from  dairy  land,  and  garden  and  nursery  grounds. 

So  long  ago  as  the  reign  of  Elizabeth,  the  soil  in  the 
north  of  the  county,  especially  between  Heston  and  Har- 
row, was  famous  for  the  fine  quality  of  its  wheat  ;  but  at 
present  the  wheat  of  Middlesex  is  by  no  means  equal  to 
that  of  Essex,  Herts,  or  Kent ;  and,  according  to  Mr. 
Middleton,  there  are  not  above  7000  acres  cultivated  with 
this  grain.  It  is  sown  after  beans,  pease,  tares,  clover, 
or  potatoes,  in  October,  November,  or  December,  and  is 
reaped  early  in  August,  with  a  large  toothless  hook,  in 
tlie  manner  called  bagging,  by  which  means  the  straw, 
which  brings  a  very  high  price  in  London,  is  cut  very 
close  to  the  ground.  The  average  produce  of  the  coun- 
ty does  not  reach  three  quarters  the  acre.  Rye  is  sel- 
dom cultivated,  except  for  the  purpose  of  being  cut  as 
green  food  in  the  spring.  There  is  not  much  barley 
grown  in  Middlesex  ;  indeed  the  soil  in  many  parts  is 
too  strong  for  this  species  of  corn  ;  the  number  of  acres 
is  calculated  at  about  4000;  it  is  usually  sown  after 
wheat  or  turnips  ;  in  the  former  case,  as  might  be  ex- 
pected, the  produce  and  quality  are  indifferent ;  in  the 
latter  case,  on  the  sandy  loams,  they  are  both  good. 
There  are  also  few  oats  grown,  though  on  the  strong 
loams  their  cultivation  might  be  introduced  with  ad- 
vahtage  and  profit.  The  Tartarian  oat  is  usually  sown  ; 
both  oats  and  barley  are  mown,  except  where  they  are 
very  short,  when  they  are  cut  with  a  sickle.  Beans  are 
grown  on  the  strong  soils  in  llie  north  and  north-west 
of  the  county,  to  the  extent  perhaps  of  3000  acres  ;  in 
many  parts  they  are  dibbled  ;  in  others  sown  broad- 
cast ;  in  the  former  case,  they  are  kept  very  clear  by 
hand-hoeing,  and  the  produce  is  good,  as  well  as  the 
land  left  in  excellent  condition ;  in  the  latter  case,  the 


produce  is  light,  and  the  land  left  foul.  They  are  sel- 
dom ripe  till  the  beginning  of  September,  when  they 
are  bagged  like  the  wheal.  Pease  are  grown  extensive- 
ly, especially  on  the  rich  light  loams,  in  the  low  part  of 
the  county  ;  white  pease  are  sown  for  podding,  while 
green,  for  Covent  Garden  market.  They  are  always 
drilled,  and  being  kept  clean,  are  a  very  profitable  crop. 
These  pease  arc  often  sold  by  the  acre,  and  in  all  cases, 
about  40  women  and  children  arc  employed  to  pod  10 
acres,  who  are  paid  eitlicr  by  the  day  or  by  the  acre, 
or  the  quantity  gathered  :  they  are  gathered  into  a  sack 
of  four  heaped  bushels.  They  are  delivered  to  the  sales- 
men in  the  market  fiom  three  to  five  in  the  morning. 
The  ground  is  usually  picked  twice  over.  The  grey 
pease  are  suffered  to  stand  till  ripe,  when  they  are  cut 
with  hooks  and  rolled  into  wads.  Nearly  all  the  kinds 
of  grain  are  thrashed  with  the  flail,  there  being  very  few 
thrashing-mills  in  the  county.  There  are  not  many  po- 
tatoes grown  in  Middlesex;  in  the  north  of  the  countv 
the  soil  is  too  strong,  and  in  other  parts  the  ciops  raised 
lor  Covent  Garden  market  are  more  profitable  than  po- 
tatoes would  be.  Besides,  from  the  quantity  of  manuic 
put  on  the  ground,  and  the  slovenly  and  imperfect 
manner  in  which  they  are  cultivated,  the  quality  of 
the  potatoes  grown  near  London  is  very  indifferent. 
The  culture  of  tares  is  extending  fist,  principally  as 
green  food,  and  as  a  preparation,  on  stony  land,  for  a 
crop  of  wheat.  Much  of  the  soil  of  the  county  is  not 
fitted  for  turnips,  and  even  where  it  is,  they  are  not 
cultivated  so  extensively,  nor  in  such  perfection  as  they 
ought  to  be.  Many  are  grown  for  Covent  Garden  mar- 
ket, and  not  a  few  are  sold  to  the  cow-keepers.  In 
1817,  owing  to  the  scarcity  of  turnips,  there  were  in- 
stances of  cow-keepers  giving  fifteen  guineas  an  acre 
for  turnips,  at  the  distance  of  sixteen  miles,  and  be- 
ing at  the  cxpence  of  pulling  them  and  sending  for 
them.  Nothing  strikes  a  stranger  more  than  the  im- 
mense waggon  loads  of  turnips  drawn  by  six  stout 
horses  going  to  Covent  Garden  market. 

The  meadow  and  pasture  husbandry  of  Middlesex, 
though  better  than  its  arable,  is  yet  very  imperfect. 
Some  of  the  meadows  are  very  rich,  especially  those 
on  the  banks  of  the  Lea  ;  cattle  are  put  upon  them  from 
August  to  April,  after  which  they  are  shut  up  for  hay. 
The  fertility  of  these  meadows  arises  partly  from  the 
natural  fertility  of  the  soil,  and  partly  from  their  being 
flooded  in  winter,  and  artificially  watered  in  summer. 
There  are  also  excellent  meadows  on  the  banks  ol  the 
Thames,  especially  between  Chelsea  and  Fulham,  and 
on  the  banks  of  the  Coin,  from  Siaines  to  Harefield. 
The  whole  extent  of  all  these  meadows  is  about  2500 
acres.  The  richest  grass,  however,  in  the  county  is  in 
the  marsh  land  of  the  Isle  of  Dogs  :  in  it  there  are  about 
1000  acres,  which  lie  so  low  that  they  would  be  over- 
flowed by  every  tide,  were  it  not  for  embankments. 
The  ground  is  divided  by  ditches,  by  means  of  which 
the  water  is  carried  off  at  low  tide  into  the  Thames, 
and  thus  the  pasture  is  kept  dry.  It  is  calculated  that 
there  are  nearly  18,000  acres  of  upland  meadows  and 
pastures  in  Middlesex,  great  part  of  which  bears  the 
marks  of  having  been  formerly  arable.  The  soil  va- 
ries from  a  poor  loam,  lying  near  the  gravel,  to  a  rich 
loam  of  considerable  depth.  Great  quantities  of  ma- 
nure are  annually  put  on  these  grounds,  especially  in 
the  immediate  vicinity  of  London,  and  yet  the  produce, 
in  respect  to  quantity,  is  very  inconsiderable  ;  they  are 
pastured  till  November,  or  later,  if  the  weather  is  open 
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and  dry,  and  afterwards  shut  up  for  hay.  All  the  mea- 
dow land  near  Islington,  Paddinglon,  &c.  is  in  the  oc- 
cupation of  the  cow-keepers,  who  mow  it  frerjuently 
two  or  three  times  a-yeai',  as  their  object  is  to  have  hay 
of  very  fine  quality.  There  is  very  little  land  entirely 
used  as  pasture.  Middlesex  has  long  been  famous  f.)r 
its  mode  of  making  hay,  and  certainly  the  hay  is  got  in 
with  moie  of  its  sap  in  it,  and  with  less  labour,  than 
in  any  other  part  of  England.  It  is  all  mown  by  the 
acre;  each  man  mowing  from  li  to  2  acres  a-day  :  five 
hay-makers,  men  and  women,  are  provided  for  each 
mower;  every  part  of  the  operation  is  carried  on  with 
forks,  except  clearing  the  ground,  which  is  done  with 
rakes.  The  whole  time  employed  seldom  exceeds  four 
days  :  the  first  day  it  is  spread,  turned  twice,  and  raked 
into  rows,  and  put  into  small  cocks  ;  the  second  day  it 
is  again  spread,  and  shaken  into  plats  of  five  or  six 
yards  diameter,  which  are  turned,  and  then  formed  in- 
to larger  cocks  than  the  first  day.  On  the  third  day, 
tiie  hay  is  put  into  a  slate  to  be  carried,  and  sometimes, 
indeed,  is  carried  on  this  day  ;  on  the  fourth  day,  unless 
the  weather  is  very  unfavourable,  it  is  always  carried. 
Tlie  hay  stacks  in  Middlesex  are  very  neatly  made,  and 
well  secured.  In  some  parts  it  is  put  into  barns  ca- 
pable of  holding  from  50  to  100  loads.  No  cattle  are 
fattened  in  this  county,  but  a  very  large  number  for 
supplying  London  with  milk.  The  cow-keepers  in 
general  live  at  Islington,  Hackney,  Paddington,  Sec. 
'I'hey  breed  very  few  cattle,  generally  buying  them 
when  three  or  four  years  old,  and  in  calf.  They  are 
the  short  horned  Poldernesse  breed.  They  are  con- 
fined in  stalls  during  tlic  night;  about  three  in  the 
morning,  grains  are  given  them  ;  from  four  to  half  past 
six  they  are  milked  by  the  niilk-dealcrs,  who  contract 
with  the  cow-keepers  for  the  milking  of  a  certain  num- 
ber of  cows;  they  are  afterwards  fed  with  turnips  and 
hay  ;  at  eight  o'clock  put  into  the  cow-yard  ;  at  twelve 
confined  to  their  stalls,  and  grains  given  them  ;  and  at 
half-past  one  they  are  again  milked.  In  the  county  of 
Middlesex  there  are  upwards  of  7500  cows  kept  for  sup- 
plying London  with  milk.  The  quantity  given  by 
each  cow,  on  an  average,  is  supposed  to  be  nine  quarts 
a-day,  or  3285  yearly.  The  cow-keeper  finds  the  men 
who  attend  to  the  cows  ;  the  cow-dealer  the  persons 
who  milk  them.  Every  cow-house  is  provided  with  a 
milk  room,  where  the  milk  is  measured,  and  openly 
mix';(i  with  water  from  a  pump. 

The  market-gardens  in  Middlesex  are  of  great  ex- 
lent.  They  are  of  three  kinds  ;  the  fruit,  kitchen,  and 
nursery  gardens.  The  first  are  principally  situated  be- 
tween Kensington  and  the  western  extremity  of  the 
(ouniy,  and  chielly  in  the  parishes  of  Chelsea,  Fulham, 
Brentlord,  Isleworth,  and  Twickenham.  The  fruit  gar- 
dens have  two  crops  growing  at  the  same  time  on  the 
same  ground  viz.  apples,  pears,  cherries,  &c.  which 
form  an  upper  crop  ;  and  raspbeiries,  currants,  herbs, 
&c.  which  form  an  under  crop.  The  management  of 
these  gardens  is,  in  general,  excellent  ;  a  wonderful  de- 
gree of  labour  and  skill  arc  bestowed  upon  them  ;  and 
their  produce  is  proportionaliy  lucrative,  being  calcu- 
lated to  average  upwards  of  jgloo  per  acre.  There  are 
upwards  of  3000  acres  under  this  cultivation,  and  they 
are  supposed,  during  winter,  to  require  five  persons  per 
acre,  and  in  summer  10  persons.  In  summer,  a  great 
many  Welsh  women  come  up  to  labour  in  them  By 
far  the  richest  kitchen-garden  ground  in  Middlesex, 
and  perhaps  in  the  whole  kingdom,  is  situated  in  the 
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parish  of  Chelsea,  and  the  adjoining  part  of  Westmin- 
ster near  the  Thames,  called  the  neat-houses.  The  soil 
is  a  rich  black  loam,  evidently  formed  by  deposits  from 
the  river,  which  is  here  indeed  kept  off  the  ground  by 
embankment.  In  dry  weather,  these  gardens  can  be 
watered  from  the  Thames  by  means  of  sluices  ;  and 
their  fertility  is  further  secured  and  increased  by  at 
least  60  cart  loads  ot  dung  laid  on  each  acre  annually. 
All  kinds  of  vegetables  are  grown  here,  but  chiefly 
those  which,  early  in  the  season,  bear  a  high  price. 
The  total  annual  produce  is  calculated  at  ^250  an  acre. 
The  farming  gardeners,  as  they  are  called,  from  work- 
ing their  land  with  the  plough,  are  situated  at  a  much 
greater  distance  from  London  ;  the  crops  they  cultivate 
arc  principally  pease  for  foddering,  and  turnips,  cab- 
bages, carrots,  &c.  for  Covent  Garden  market.  The 
most  extensive  and  celebrated  nursery  grounds  are 
either  in  the  west  of  London,  at  Chelsea,  Brentford, 
Kensington,  Fulham,  and  Hammersmith,  or  to  the 
north-east  at  Hackney  and  Dalston  ;  there  are  also 
some  at  Bow  and  Mile-end,  &c.  No  sight  more  rich  and 
beautiful  can  be  well  conceived,  than  the  collection  of 
rare  flowers  which  are  to  be  seen  in  many  of  these  gar- 
dens, and  the  hot-houses  attached  to  them;  and  every 
improvement  that  ingenuity  and  science  can  produce, 
and  capital  execute,  is  to  be  met  with,  to  bring  the 
plants  to  the  highest  state  of  perfection.  Every  kind 
and  variety  of  fruit  tree,  also,  that  can  be  cultivated  in 
this  country,  is  to  be  found  in  these  nursery  grounds. 
The  hedge  row  timber  in  this  county,  has  also  been 
mentioned  as  abundant ;  but  the  natural  woods  are  very 
trifling,  and  are  constantly  decreasing,  and  scarcely  any 
timber  is  planted.  On  the  banks  of  the  Thames,  and 
the  small  islands  in  that  river,  between  Staines  and  Ful- 
ham, a  very  considerable  profit  is  made  by  the  cultiva- 
tion of  osiers  for  the  basket-makers. 

In  describing  the  cow-farms,  the  breed  of  cattle  kept 
on  them  has  been  mentioned  ;  there  are  lew  others 
kept,  except  on  the  pleasure  grounds  of  gentlemen. 
Indeed  the  quantity  of  live  stock  in  Middlesex  is  pro- 
bably less  than  in  any  other  county,  in  proportion  to  the 
number  of  acres.  Few  sheep  are  kept,  and  those  prin- 
cipally for  breeding  house  and  grass  lamb.  The  farm- 
horses  are  of  a  large  size,  of  the  Leicestershire  breed. 
At  the  time  when  there  were  more  distilleries  in  the 
county  than  there  are  at  present,  many  hogs  were  kept 
and  tattcned  at  them  ;  but  now  there  are  comparative- 
ly few  in  Middlesex. 

There  are  few  manufactures,  except  in  London  and 
its  immediate  vicinity  ;  and  these  have  been  noticed  in 
our  account  of  the  metropolis.  In  this  article,  how- 
ever, it  may  be  proper  to  notice  more  particularly  the 
manufacture  of  bricks.  These  are  made  in  all  direc- 
tions round  London,  but  chiefly  from  the  strong  loam 
near  Islington,  Kingsland,  and  Hackney.  Upwards  of 
2000  acres  have  been  dug  to  the  depth  of  from  4  to 
10  feel  for  brick  earth  ;  and  each  acre  is  calculated  to 
have  paid,  on  an  average,  ^4000.  The  sum  usually 
paid  to  the  owner  of  the  soil  for  an  acre  is  ^100.  The 
brick  earth  is  mixed  with  coal  ashes  and  sand  ;  and  the 
bricks  are  burnt  partly  by  the  ashes  they  contain,  and 
partly  by  ashes  strewed  among  the  layers  of  bricks  in 
the  kiln.  Gravel  is  another  very  profitable  article  de- 
rived from  the  ground,  it  being  the  material  exclusive- 
ly employed  in  making  and  repairing  the  roads;  hence 
they  are  very  dusty  in  summer,  and  very  deep  and 
heavy  in  winter  ;  and  were  it  not  that  the  county  is 
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so  flat,  they  would  be  very  inconvenient  for  carringcs 
and  waggons.  Middlesex  is  intcrsccicd  by  tliu  three 
most  freijuenied  'urnpike  roads  in  the  kuigdom,  name- 
ly, the  great  western  road,  ilie  great  northern  road, 
and  the  road  into  Essex,  SuHolk,  and  Norlolk.  The 
following  aie  tlie  results  of  the  last  return  to  Parliament 
on  this  suiMect,  for  the  year   1814. 

Miles. 

-       667 


I.enjjtli  of  p;»ved  streets  and  turii[jike  roads,        -     - 
Length  of  all  other  highways  on  which  carruiges  go, 


Total, 


971 


Ksliinatcd  value  of  the  l.tbour  employed  in  these  roaJs,     i  3045 
Composition  inom'y         -         -  ...  11713 

Money  expended  in  lawsuits,  &c.         ...  466 

Total,  L  lo22-l 

or  at  the  rate  of  about  ^100  a  mile. 

Besides  the  London  nurkets,  the  principal  markets 
in  Middlesex  are  at  Uxbri'lge,  Barnet,  Hourislow,  Sec. 
That  at  U.xbridge  is  one  of  the  greatest  corn-markets 
in  the  kingdom  ;  and  tliat  at  Ilounslow  generally  pre- 
sents a  considcraljle  number  of  fat  cattle. 

The  following  are  the  results  of  the  last  returns  to 
Parliament,  respecting  the  poor  rates  and  other  paro- 
chial rates  of  this  county,  for  the  year  1815. 

Annu.ll  value  of  real  property  in  1815         -       7-5,595,536     0     0 
I'oor  and  other  parochiul  rates         -  -         -     675,167     0     0 

Average  rate  in  the  pound  ....  025 

Money  expended  in  the  maintenance  of  the  poor  505,601 

Money  expended  in  suits  of  law,  removals,  &c.         -  24,li99 

Jloney  expcndeil  for  militia  purposes         ■         -  -      10,258 

Money  expended  for  church-rates,  county-rates,  &c.  153,396 

Total  money  expended        -  -        .  -  i 693,354 

Number  of  poor  supported  out  of  workhouses         -  18,241 

Number  of  poor  supported  in  workhouses  -  16,026 

Number  occasionally  in  and  out  of  workhouses  -  83,988 

Total        .  .  .  i  118,255 

Members  of  friendly  societies  .         .  .  i  67,186 

Amount  of  charitable  donations  for  parish  Schools     -         i  6,251 
Amount  of  charitable  donations  for  other  purposes,  17.447 

Total  ...  i  23,698 

On  an  average  of  three  years,  viz.  1813,  1814,  and 
1815,  it  appears  that  out  of  207  parishes  or  places, 
177  maintained  the  greater  part  of  their  poor  in  work- 
houses; that  12  in  every  100  of  the  population  were 
relieved  ;  that  the  rate  amounted  to  13s.  1  Id.  per 
head;  and  that  the  average  expence  of  keeping  each 
pauper  amounted  to  ^4.  9s.  5d.  annually  ;  that  ^-^ih 
of  the  money  raised  is  expended  in  rents  of  land  — 
Jjd  for  the  militia;  the  total,  independent  of  the  poor, 
between  \d  and  ith  ;  and  that  ^d  in  every  hundred 
were  members  of  friendly  societies.  The  following 
comparative  details  are  also  important : 


1801,  845,400 ;  and  in  the  year  1811,  953276,  or 
3380  persons  in  a  sqt;arc  mile.  There  is  one  baptism 
to  40  persons;  one  burial  to  36;  and  one  niariidgc  to 
94.  The  following  table  cxhiiiits  the  baptisms,  burials, 
and  marriages,  from  1801  to  IS  10  inclusive. 


Parochial  Kates. 

Xd9,lU8 

102.874 

490,144 

663,103 


Expended  for  Poor. 

L  79  090 

89.383 

349.200 

517,300 


In  1776, 

Averagpe  of  1783-4-5, 

In  1803, 

Average  of  1813-14  15, 

The  members  of  friendly  societies  in  1803,  were 
more  numerous  than  in  1815;  in  the  former  year 
there  having  been  72,741,  whereas  in  the  latter  there 
were  only  67,186. 

The  following  are  the  results  of  the  last  returns  re- 
specting the  population.  In  the  year  1700,  there  were 
624,200;  in   1750,  there  were   641,500;    in    the    year 


Baptisms.                       Burials. 

Marriages. 

Males              -               ilj,2.7                  lo^  IV5 

Females         -              114,174                 lul,6u9 

10.).774 

Total                          229,411                306,804 

100,774 

Hou.ses  inhabited  in  1811 

1.30,613 

Families  occup}  iiig  them 

22-',01O 

Houses  building         .... 

2»11 

Houses  uninhabited 

4325 

Families  eniploycd  in  agriculture 

-       9033 

Families  in  trade 

135,398 

All  others              .... 

77,524 

Males         ..... 

434.63.5 

Females         .... 

51e,64,3 

Total 

953,276 

In  1801 

845,400 

Increase  -         -  -  107,876 

See  Middleton's  Survey  of  Middlesex  ;  Lyson's  £«- 
viroris  of  London,      (w.  s.) 

MIUULETON,  CoNYEHS,  an  eminent  English  di- 
vine, was  born  at  York,  in  the  year  1683.  His  father, 
the  Rev.  William  Middleton,  rector  ot  Hiinlerwell,  near 
WhitQy,  gave  him  a  libera!  education,  and  at  the  age 
of  seventeen,  he  was  admitted  a  pensioner  of  Trinity- 
College,  Cambridge,  and  two  years  after  he  was  chosen 
a  scholar  on  the  foundation  He  took  liis  degree  of 
A.  B.  in  1702,  and  oflficialeJ  as  curate  of  Trumping- 
ton,  near  Cambridge.  In  1706,  he  was  elected  a  fel- 
low of  his  college,  and  next  year  he  became  A.  M. 
About  two  years  afterwards,  he  married  Mrs.  Drake, 
a  widow  of  ample  fortune  ;  and,  after  his  marriage,  he 
look  a  small  rectory  in  the  Isle  of  Ely,  which  he  re- 
signed, however,  in  little  more  than  a  year,  on  account 
of  us  unhealthy  situation. 

When  George  I.  visited  the  university  of  Cambridge, 
in  the  month  of  October  1717,  Middleton,  along  with 
several  others,  was  created  a  doctor  of  divinity  by  man- 
date ;  and  he  took  an  active  part  in  the  famous  pro- 
ceeding against  Dr.  Bcntley,  which  for  some  time  oc- 
cupied much  attention.  In  that  controversy,  in  the 
course  of  the  year  1719,  he  published  the  following 
lour  pieces  :  1.  '>  A  full  and  impartial  Account  of  tlie  late 
Proceedings  in  the  University  of  Cambridge  against 
Dr.  Bentley,"  &c.  2.  "  A  Second  Part  of  the  full  and 
impartial  Account,"  &cc.  3.  Some  Remarks  upon  a 
Paniphlel,'  entitled,  the  Case  of  Dr.  Bentley  farther 
stated  and  vindicated,"  &c.  4.  "  A  true  Account  of 
the  present  Slate  of  Trinity  College,  in  Camliridge, 
under  the  oppressive  government  of  their  master,  Ri- 
chard Bentley,  D.  D." 

When,  in  1720,  Dr.  Bentley  published  his  "Pro- 
posals for  a  new  Edition  of  the  Greek  Testament,  and 
Latin  version,"  Middleton,  the  following  year,  pu'dish- 
ed  "  Remarks,  paragraph  by  paragraph,  upon  the  Pro- 
posals," kc.  Bentley  defended  his  Proposals  against 
these  Remarks,  which,  however,  he  did  not  ascribe  to 
Middleton,  but  to  Dr.  Colbatch,  a  learned  fellow 
of  his  college,  and  casuistical  professor  of  divinity  in 
the  university  for  the  double  purpose,  it  is  supposed, 
of  giving  him  an  opportunity  of  abusing  Colbatch, 
and  of  shewing  his  contempt  of  Middleton.  At  a 
meeting   in  February    1721,    the  vice-chancellor   and 
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heads  of  the  university  pronounced  Bentley's  book  to 
be  a  most  scandalous  and  malicious  libel  ;  and  they 
resolved  to  inliict  a  proper  censure  upon  the  author,  as 
soon  as  he  should  be  discovered.  ^Nliddleton  then  pub- 
lished, with  his  name,  an  answer  to  Bentley's  defence, 
entitled  "Some  I'anher  Remarks,  paragraph  by  para- 
graph," Sec.  These  two  pieces  against  Bentley  are  writ- 
ten with  great  acutcnessand  learning. 

Upon  the  great  enlargement  of  the  public  library  at 
Can, bridge,  iheofuce  of  principal  librarian  was  conferred 
upon  Dr.  Middleton,  who,  to  shew  himsell  worthy  of 
it,  published,  in  1723,  a  small  piece  with  the  title,  Bib- 
lioiheca  Canlabi-igiensis  ordinande  (jxtedam,  quam  do- 
mino JirocanccLlariQ  Kenatuiqiic  academico  considerandam 
et  fierficicndam,  officii  et  fiieiaiis  ergo  ftrofionit.  In  the 
dcdicaiion  of  this  tract  to  the  vice-chanccilor,  in  which 
he  alluded  to  the  contest  between  the  University  and 
Dr.  B'  nlley,  he  made  use  of  some  incautious  expressions 
against  the  jurisdiction  of  the  Court  of  Kuig's  Bench, 
for  which  he  was  prosecuted,  but  dismissed  with  an 
easy  fine. 

Suon  after  this  publication,  he  had  tlie  misfortune  to 
lose  his  wife,  and  having  fallen  himself  into  bad  health, 
lie  undertook  a  journey  '.hrough  France  and  Italy,  along 
with  Lord  Coleraine,  and  arrived  at  Rome  earl  ■  in  1724. 
He  v.as  at  Paris  towards  the  end  of  the  year  1725,  and 
arrivi  d  at  Cambridge  liefore  Cliristmas  SSiortiy  alter, 
he  published  a  tract,  entitled  De  wedicorum  aftud  ve- 
tcres  Romanon  digcnlium  condiiione  dissertalio  ;  ijua  con- 
tra viros  celeberrimos  Jacohum  Sfionium  et  Richardum 
Meadium,  icrvi'em  atque  ignobilem  eamj'uissf  oslendiiiir  ; 
which  drew  upon  him  the  displeasure  of  the  whole  me- 
dical faculty,  particularly  of  Dr.  Mead-  Middleton  de- 
fended his  dissertation  against  various  attacks  in  a  new 
publication,  entitled  Dissertationis.  iJfc.  contra  anony- 
mos  quondam  nolarum  brevium.  resfionsionis  atque  ani- 
madversionis  auc tores, dr/cnsio,  Pars /iri'na.  172  7.  Mead 
and  Middleton  afterwards  became  very  good  friends.  A 
/lars  secunda,  however,  was  actually  written,  and  printed 
for  private  circulation,  after  Middleton's  death,  by  Dr. 
Heberdcn,in  1761,  4to. 

In  1729,  Middleton  published  "  A  letter  from  Rome, 
shewing  an  exact  conformity  between  Pcpery  and  Pa- 
ganism ;  or,  the  religion  of  the  present  Romans  derived 
from  that  of  their  Heathen  ancestors."  In  this  letter, 
lie  gave  cfTence  to  some  of  tlie  English  divines,  by  at- 
tacking the  Popish  miracles  with  that  general  spirit  of 
scepticism  and  levity,  which  seemed  to  condemn  all 
miracles.  In  the  second  edition,  he  endeavoured  to  ob- 
viate this  objection,  by  an  express  declaration  in  favour 
of  the  Jewish  and  Christian  miracles.  To  the  fourth 
edition,  which  came  out  in  1741,  8vo.  were  added,  1. 
"  A  prefatory  discourse,  containing  an  answer  to  the 
tvrittr  of  a  Popish  book,  entitled  "  The  Catholic  Chris- 
tian instructed,"  &c.  and  2.  "  A  Postscript,  in  which 
^Ir.  Warburton's  opinion  concerning-  the  Paganism  of 
Rome  is  particularly  considered." 

Upon  the  publication  of  Tindal's  famous  book,  called 
"  Christianity  as  old  as  the  Creation,"  many  writers  en- 
tered  into  controversy  with  its  author  ;  and,  among 
otht  rs,  WaterlatuI,  who  \(  rote  "  A  Vindication  of  Scrip- 
tut  e."  &c.  Middleton,  being  displeased  with  AV'aterland's 
manner  of  vindicating  Sciipture,  addressed  •'  A  Letter" 
to  him,  in  1731,  containing  some  remarks  on  it,  together 
•with  the  sketch  or  plan  of  another  answer  to  Tindal's 
book.  He  did  not,  however,  put  his  name  to  the  tract  ; 
nor  was  it  known  for  some  time,  who  was  the  author  of 


it.  Walciland  having  continued  to  publish  more  parts 
of  "  Scripture  vindicated,"  ice.  Pearce,  bishop  of  Ro- 
chester, t'jok  up  the  contest  in  his  behalf  ;  which  drew 
from  Middleton  "A  Defence  of  the  Letter  to  Dr.  Wa- 
teiland  against  the  false  and  frivolous  cavils  of  the  au- 
thor of  the  Reply,"  1731.  Pearce  replied  to  this  de- 
fence, and  treated  Middleton,  as  he  had  done  before,  as 
an  infidel,  or  enemy  to  Chrislianiiy  in  disguise.  Mid- 
dleton, wl:o  was  now  known  to  be  the  author  of  the  Let- 
ter, was,  in  conseipience,  very  near  being  stripped  of  his 
degrees,  and  deprived  of  all  his  connections  with  the 
University.  But  this  was  deferred,  upon  a  promise 
tnat  he  would  make  all  reasonable  satisfaction,  and  ex- 
plain himself,  if  possible,  in  such  a  mani.er  as  to  re- 
move every  objection.  This  he  accordingly  attempted 
to  do,  in  "  Some  Remarks  on  Dr.  Pearce's  Reply." 
He  also  published,  in  1733,  "  Some  Remarks,"  Sec.  on 
an  aiionyinoub  pamphlet,  entitled  "  Observations  ad- 
dressed to  the  author  of  the  Letter  to  Dr.  Wateiland," 
which  was  written  by  Dr.  Wiiiiams. 

During  this  conlnnersy,  Middleton  was  appointed, 
in  December  1731.  Woodwardian  professor,  being  the 
fii  St  appointed  b)  Weodward's  trustees.  In  July  1732, 
lie  publislied  his  iiiau^'Uration  speech,  witli  this  title, 
Oratio  de  novo  fihysinlogie  exfilicande  munere,  ex  cele- 
brrrimi  Woodwardi  testamento  institute  habita  :  Canta- 
brigie  in  scholis  publicis.  This  situation,  however,  he 
resigned  in  1734,  when  he  was  made  principal  librarian. 

In  1735,  he  published  "A  Dissertation  concerning 
the  origin  of  Printing  in  England,"  &c.  in  which  he  en- 
deavoured to  prove  that  this  art  had  been  introduced 
by  Caxton.  In  the  year  1741,  appeared  Middleton's 
great  work,  "  The  History  of  the  Life  of  M.  Tullius 
Cicero,"  in  2  vols.  4to.  The  profits  of  this  work  ena- 
bled him  to  portion  two  nieces,  and  to  purchase  a  small 
estate  at  Hildersham,  about  six  miles  from  Cambridge. 
In  1743,  he  published  "  The  Epistles  of  M.  T.  Cicero  to 
M.  Brutus,  and  of  Brutus  to  Cicero,"  &c.  in  which  he 
vindicated  the  authority  of  these  epistles  against  the  ob- 
jections of  the  Rev.  Mr.  Tunstall.  In  1745,  he  pub- 
lislied Germana  qusdam  antiquilalis  erudite  monumenta, 
quibus  Romanorum  veterum  ritus  X'arii.  tarn  sacri  quant 
firo/a?ii,  turn  Gracoruni  atque  JEgy/itiorum  nonnuUi,  il- 
lustrantur.  Sec.  4).;  and  in  1747,  "  A  Treatise  on  the 
Roman  Senate,"  in  two  parts. 

In  the  last  mentioned  year  also,  a  publication  appear- 
ed, which  laid  the  foundation  of  another  controversy 
with  the  clergy.  This  wjs  his  "  Introductory  Discourse 
to  a  larger  book,  designed  hereafter  to  be  published, 
concerning  the  miraculous  powers  which  are  supposed 
to  have  subsisted  in  the  Chiistian  church  from  the 
earliest  ages,  tnrough  several  successive  centuries,"  Sec. 
This  introductory  discourse  was  immediately  attacked 
by  two  celebrated  controversial  writers.  Dr.  Stebbing 
and  Dr.  Chapman;  and  Middleton  replied  by  "  Some 
Remarks"  on  both  their  performances.  In  Deceniiier 
of  the  same  year,  he  published  his  larger  work,  with 
this  tide,  "  A  Free  Inquiry  into  the  miraculous  pow- 
ers which  are  supposed  to  have  subsisted  in  the  Chiis- 
tian Church,"  Sec.  Innumerable  antaijonists  now  ap- 
peared against  him,  among  whom  Dodwell  and  Church 
distinguished  themselves  so  much,  that  they  were  com- 
plimented  by  the  University  with  the  degree  of  D.  D. 

Meanwhile,  Middleton  surprised  the  public  with 
"  An  Examinotion  of  the  Lord  Bishop  of  London's  Dis- 
courses conc<riiinij  the  U'^c  and  intent  of  Prophecy," 
&c.  which  was  refuted  by  Dr  Rutherforth,  divinity  pro- 
Kk  2 


260 


midwifi:ry. 


fessoi-  at  Cambridge.  Wliilc  mediiaiinL;  an  answer  to 
all  ihe  objeciioiis  made  against  the  "  Free  Inquiry,"  he 
was  seized  vviih  a  slow  hectic  fever  and  disorder  in  his 
liver,  wliich  terminated  his  life,  at  Hildershairi,  on  the 
28th  of  July,  I"50,  in  the  sixty  seventh  year  of  his  age. 
He  left  no  children  by  any  of  his  wives. 

In  1752,  were  published  the  miscellaneous  works  of 
Middleton,  containing  all  those  above  mentioned,  with 
the  exception  of  the  Life  of  Cicero,  and  several  tracts 
which  had  not  been  published  during  his  life.   A  second 


edition   of  these   miscellaneous    works   was  afterwards 
pvii>lishcd  in  five  volumes  octavo. 

.Vliddleton  was  undoubtedly  a  man  of  t;;reat  talents, 
learning,  and  industry  ;  and  in  controversy  he  was  a 
very  loruiidablu  antagonist  But  neither  the  principles 
he  proposed,  nor  the  st)lc;  and  tone  of  his  polemn  al 
tracts,  do  much  credit  to  his  judgment  and  tenipsr. 
None  of  his  works  are  now  much  reid,  except  his  I..ife 
of  Cicero,  which  is  certainly  a  very  vaiUiblc  pio  !«■  iion, 
although  written  too  much  '.n  the  language  of  pane- 
gyric,    (z) 


MIDWIFERY. 


Midwifery  strictly  signifies  the  art  of  delivering  wo- 
men ;  but  it  is  now  universally  understood  to  include 
also  the  pli)siology  and  patliology  of  the  pregnant  and 
puerperal  states,  and  a  knowledge  of  the  management 
of  ii.f.mts  and  children,  both  in  health  and  disease. 

The  term,  in  the  English  language,  is  derived  from 
the  two  Saxon  words  signifying  mead  and  wife,  the  mid- 
wife being  the  woman  who  got  a  present  or  gilt  for  ac- 
complishing thf  delivery.  The  old  Scotch  term  for 
midwife  is  /lowdie,  supposed  to  be  derived  from  the 
Saxon  word  signifying  childbirth. 

T'lc  French  name  their  niidwives,  from  their  reptited 
%kil\,  sages  /emmes  ;  whilst  the  art  itself  is  styled,  from 
the  confinement  of  the  patient,  L'art  des  Accouchemms. 
In  all  ages,  and  in  every  country,  the  practice  has  been 
generally  in  the  hands  ol  females;  and  both  in  ancient 
and  niodern  language  the  appellation  of  the  practitioner 
is  always  feminine,  with  the  exception  of  the  French 
term  accoucheur. 

By  the  Roman  law,  midwives  were  recognised  as  a 
distinct  class  in  society,  and  partook  of  certjin  immu- 
ties  and  advantages  in  common  witii  medical  practition- 
ers. At  the  present  time,  in  several  continental  coun- 
tries, no  one  can  practise  midwifery  without  a  license  ; 
but  in  Britain  it  is  otherwise,  as  every  one  who  chooses 
to  run  the  risk  incurred  by  common  law  for  the  fruits  of 
ignorance,  may  practise  as  a  midwife.  AVith  regard  to 
accoucheurs,  they  stand  in  this  peculiar  slate,  that  they 
sometimes  are  considered  as  belonging  to  medicine,  and 
sometimes  to  surgery.  With  the  exception  of  a  tem- 
porary measure  adopted  by  the  College  of  Physicians 
in  London,  no  public  body  has  issued  distinct  licenses  to 
male  practitioners  In  some  German  universities,  it  is 
explicitly  attached  to  the  united  degree  of  doctor  of 
medicine  and  surgery.  In  others,  it  seems  indifferently 
to  belong  to  the  doc'or  of  medicine  or  master  of  sur- 
gery. In  the  university  of  Glasgow,  the  only  one  in 
Britain  which  confers  suigical  degrees,  the  right  to 
practise  midwifery  is  included  in  the  degree  of  magister 
chirurgis. 

Historical  Sketch  of  the  Progress  of  Midwifery. 

It  would  be  quite  impossible,  in  a  work  of  this  kind, 
to  trace  the  history  of  midwifery  minnn  ly  through  every 
individual  who  has  written  on  the  subject,  from  Hippo- 
crates downwards.  Even  to  a  medical  reader,  this 
would  be  more  a  matter  of  curiosiiy  than  utility.  It  ap- 
pears from  the  early  wi  iters  whose  works  we  possess, 
thai  in  natural  labour  the  patient  was  placed  on  a  parti- 
cular kind  of  seat  or  stool,  and  the  process  of  delivery 


conducted  altogether  by  the  midwife,  who,  we  may  pre- 
sume, from  little  being  said  of  her  duty,  had  no  very 
difficult  office  to  perform.  It  was  only  in  cases  of  pro- 
tracted labour,  or  in  those  where  the  child  could  not  be 
born,  either  on  account  of  its  position,  or  size  compared 
with  the  pelvis,  that  the  male  praciitioner  was  called  ; 
and  at  this  pfice  it  may  be  observed,  that  Paulus  jEgi- 
nc(a,  in  the  7th  century,  seems  to  be  the  first  wiio  was 
styled  a  man  midwife.  Tlie  practice  adopted  in  such 
cases,  no  doubt  varied  a  little  al  diff'erent  times,  and  in 
different  hands ;  but  the  general  principles  of  conduct 
were  not  much  diversified,  and  may  be  learned  by  con- 
sulting the  works  of  jEiius,  Albucasis,  and  Avicenna. 
Ill  tedious  labour,  the  effect  of  concussion  was  some- 
times tried  to  promote  deliveiy;  but  it  was  more  com- 
mon to  employ  means  for  producing  rel.ixation,  such  as 
emollient  applications,  and  even  the  warm  bath.  B.ood- 
letting,  so  useful  in  many  cases  of  ledious  labour,  was 
strongly  recommended  by  Hippocrates  ;  and  it  is  much 
to  be  regretted,  that  his  authority  in  this  respect  has  been 
so  long  slighted  by  the  moderns.  Those,  on  the  other 
hand,  who  seemed  to  be  too  much  enfeebled,  were  or- 
dered to  be  sprinkled  with  vinegar,  or  to  sit  over  va- 
pours supposed  to  have  a  strengthening  quality. 

In  preternatural  positions,  the  presentation  was  either 
pushed  back,  and  the  head  ma  le  to  come  forward  ;  or, 
the  protruding  member  was  twisted  off,  and  the  child 
pulled  awuy  piecemeal.  When  the  head  was  large,  or 
the  pelvis  small,  various  modes  were  adopted.  The 
head,  by  some,  was  pushed  back,  if  not  impacted,  and 
the  child  turned,  so  as  to  allow  the  practitioner  to  de- 
liver by  the  feet.  This  continued  long  to  be  the  re- 
source in  all  cases  where  it  was  practicable,  as  there 
Was  thus  a  possibility  of  saving  the  child.  But  if  the 
obstacle  were  considerable,  the  infant  always  perished, 
and,  in  many  cases,  the  body  was  actually  torn  away 
from  the  head.  Tnis  accident  in  aftertimes  gave  rise 
to  different  contrivances  for  extricating  the  head  which 
thus  remained  in  the  uterus.  Other  practitioners,  at  a 
very  early  date,  endeavoured  to  deliver  the  child  by 
fixing  a  fillet  or  band  around  the  head,  thereby  becom- 
ing able  to  pull  it  down.  In  a  greater  number  of  in- 
stances, however,  they  accomplished  delivery  by  open- 
ing the  head,  or  fixing  a  hook  or  crotchet  into  it,  or 
squeezing  it  in  forceps  furnished  with  teeth. 

From  the  seventh  down  to  the  sixteenth  century,  va- 
rious writers  are  to  be  met  with,  but  little  improvement 
is  to  be  found  in  the  art.  The  most  popular  work  in 
the  sixteenth  century,  was  published  originally  in  Ger- 
man by  Eucharius  Roesslin,  commonly  called  Rhodion. 
This,  which  was  entitled  the   Garden  of  Lying-in   ViTo" 
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nun  and  Midwives,  was  translated  into  Latin  and  all 
thi.  Diodun  iiih>;Ui>j;cs,  and  became  the  code  ol  insiiuc- 
tioM  for  niidwivcs.  I'  was  not  possible  lor  rapid  impiove- 
nitnt  'o  be  made,  the  women  tould  not  i;o  beyond  their 
teachers,  and  their  teachers  had  few  means  of  inslrii  i- 
ini^  themselves  by  actual  practice.  Dr.  Veit,  in  1522, 
was  publicly  branded  in  H  imhur.^h,  for  havini<  been 
present  at  a  delivery  under  the  disy;iiise  of  a  niici"ile. 

In  the  sixteenth  centtiry,  when  little  originjliiy  was 
to  be  met  with,  Ambrose  Pare  formed  an  exception  to 
the  i;tner.<l  character  of  the  age  ;  and  it  is  this  circum- 
stance which  has  made  him  stand  higher  in  public  esti- 
mation than  his  real  merits  deserve.  Y>  t  it  is  far  from 
the  iiiteniion  of  the  writer  of  this  article  to  detract  from 
hi>  claim  ;  for  surely  the  man,  who,  in  an  age  of  daik- 
ness  and  servitude,  can  to  any  degree  desert  the  beaten 
path  for  a  better  way,  is  entitled  to  more  piaise  than  the 
author  of  a  brilliant  system  in  a  period  enlightened  by 
science  and  philosophy.  P.e  was  the  best  surgeon  of 
his  day,  arid  his  book,  in  many  respects,  bears  the  same 
relation  to  medical  details  thai  Froissart's  chronicle  does 
to  a  dry  history.  His  obstetrical  directions  are  to  be 
found  in  his  general  work,  but  came  again  before  the 
pu!)lic  in  a  separate  form  by  his  pupil  Guiliimeau.  This 
contained  a  view  of  all  that  was  known  a'  the  time  ; 
but  its  chief  merit,  and  the  ground  of  Pole's  obstetric 
reputation,  is  the  rule,  which  he  renderefl  nt-arly  abso- 
lute, in  all  preternatural  labours  to  turn  the  child,  and 
deliver  by  the  feet.  This  work  was  succeeded,  in  1668, 
by  a  system  of  F.  Mauriceau,  who  not  only  had  much 
private  exp-rience,  but  opportunity  of  improvement  in 
the  Hotel  Dieu,  part  of  which  by  this  time  had  been 
appiopriuted  X.:i  lying-in  women,  and  is  to  be  considered 
the  first  establishment  of  the  kind  in  Europe.  His  book 
is  not  only  worthy  of  notice  fiom  its  nuri'.,  considering 
the  time  when  it  appeared,  but  also  from  the  English 
translation  by  Dr.  Chamberlain,  containing  an  inumation 
in  the  preface  that  his  father,  himself,  and  his  brother,  pos- 
sessed a  mean  of  delivering  women  in  difficult  labour  in 
a  way  compatible  with  the  safety  of  the  child.  How 
long  his  father  or  the  fanily  had  posse'ssed  the  secret 
is  not  known,  hut  the  first  public  intimation  is  given 
in  tne  preface  alluded  to,  which  appeared  in  1672  B  :- 
fore  this  he  had  gone  over  to  Paris  with  the  intention  of 
St  lling  his  secret,  but  imprudently  boasted  that  he  could 
deliver  safely  a  woman  whom  Mauriceau  had  declared 
could  not  be  saved  otherwise  than  by  the  Cesarean  ope- 
ration. The  result  of  his  trial,  in  this  case,  was  such  as 
might  have  been  expected,  and,  instead  of  selling  his 
serret,  he,  by  piomiiing  too  much,  lost  his  reputation, 
and  with  empty  pockets  returned  to  England.  Next  he 
went  to  Holland,  where  he  communicated  at  least  part 
of  his  sectet  to  Roger  Ruonhuysen,  from  whom  it  passed 
to  R  1  sih  and  ot  •<  rs  as  a  nostrum  ;  nor  was  it  revealed 
till  1753,  when  De  Vischer  and  Van  de  Poll  puichased 
ii.  aiKi  made  it  public.  It  was  long  afterwards  in  re- 
pute under  the  name  of  the  Lever;  but  has  now  de- 
servedly lost  ground.  It  would  appear  that  Chamberlain 
used  both  the  lever  and  the  forceps ;  but  whether  he  only 
revealed  the  former  'o  Roonhuysen,  or  had  not  then  em- 
ployed the  forceps,  is  uncertain,  and  unimportant  in  the 
annals  of  quackery.  Of  late,  a  discovery  has  been 
nvide  of  tlie  original  instruments,  in  an  old  building  in 
E^scx,  where,  in  the  floor  of  a  closet,  a  dnor  was  per- 
ceived with  hinges  Tnis  being  opened— lot  by  Mis. 
R  nlcliffe,  but  by  a  sulier  matter-of-fact-m.m — there  was 
found    neither  blood-stained    armour,   nor    mysterious 


parchment,  but  some  rusty  instruments  of  three  differ- 
ent descriptions,  a  lever  and  two  pair  ol  forceps,  one  a 
little  niore  improved  tlian  the  other.  Soon  after  this 
time,  other  practilioneis,  both  in  Britain  and  on  the 
continent,  employed  similar  instruments  ;  but  it  was  not 
for  nany  years  afterwards  that  a  description  of  them 
was  made  public.  Dr.  Denman,  in  a  very  desultory 
historic  sketch  which  he  picfixed  to  his  work,  and 
which  is  altogether  unlike  that  work,  says,  that  Dr. 
Chapman  first  described  the  foreeps  in  the  Edinburgh 
Medical  Essays,  in  1733  ;  but  he  cannot  have  read  these 
essay  >,  lor  it  is  Mr.  Butter  who  there  gives  a  plate  of 
the  instrument  he  had  seen  in  Paris,  whilst  in  the  end 
of  the  volume  Chapman  is  criticised  for  not  depicting 
his  forceps.  This  he  afterwards  did.  He  is  reported 
to  have  been  the  second  person  who  taught  midwitery  in 
this  kingdom.  Maubray,  about  ten  years  before,  had 
started  for  the  first  time  as  a  lecturer;  but  is  chiefly 
known  for  his  opposition  to  the  use  of  instruments. 

Soon  alter  Chapman  taught,  Dr  Smellie  came  for- 
ward, and  gained  deserved  reputation  both  as  a  practi- 
tioner and  teacher.  He  published,  1752,  a  system, 
which,  although  unimportant  now,  was  long  the  ele- 
mentary work  consulted  by  ail  students,  and  to  this  he 
afterwards  added  two  volumes  nf  cases,  and  one  of 
plates.  He  gave  distinct  rules  for  using  the  forceps, 
which  he  improved  in  their  construction.  He  did  not, 
however,  cany  their  utility  far  enough  ;  for  he  is  found 
still  advising  the  old  mode  of  turning  when  the  head  is 
not  fixed.  In  his  class  he  made  considerable  use  of  ma- 
chines ;  and,  if  we  may  credit  his  enemy  Dr.  Douglass, 
he  endeavoured  to  condense  his  information,  so  as  to 
suit  all  purses  as  well  as  all  capacities;  for  he  is  said  to 
have  hung  out  a  paper  lantern  with  these  words,  "  Mid- 
wifery taught  here   for  five  shillings  " 

About  tiie  same  time,  Levret,  in  .Paris,  acquired  high 
reputation,  not  only  for  his  description  and  improvement 
of  the  forceps,  but  for  his  general  knowledge  of  mid- 
wifery. His  observations  on  uterine  hemorrhage,  con- 
sidering the  state  of  science  at  the  time,  are  admirable 
and  important.  Accoucheurs  have  made  a  distinction 
of  floodings  into  those  arising  from  detachment  of  the 
membranes,  or  part  of  the  placenta  which  is  properly 
situated,  and  those  produced  by  the  placenta  being  at- 
tached in  a  greater  or  less  degree  to  the  os  uteri.  In  the 
former  case,  Puzos  advised  the  membranes  to  be  rup- 
tured, in  order  to  excite  c(mtiaction  of  the  womb. 
In  the  latter,  Levret  decided  that  nothing  but  delivery 
could  be  useful.  By  blending  these  two  works,  RIgby 
afterwards  compiled  a  treatise  on  the  subject  ;  but  the 
opinion  now  of  every  judicious  practitioner  is,  that  in 
all  cases  of  flooding  requiring  manual  interfcience,  that 
ought  to  consist  in  delivering  as  soon  as  it  can  safely 
be  accomplished.  Tnis  is  a  subject  of  very  peculiar  im- 
poitance,  and  it  is  necessary  that  the  practitioner  make 
himself  well  acquainted  with  the  principles  of  conduct, 
and  act  with  prompiiiude  and  decision. 

Dr  Hunter  apprared  also  on  the  field  about  the 
same  ti  i.e;  for  he  came  to  London  in  1741  His  ta- 
lents, his  general  learning,  his  professional  knowledge, 
his  zeal  and  industry,  together  with  a  good  manner, 
introdured  him  into  extensive  practice.  His  obstetri- 
cal works  consist  of  the  anatomy  of  the  gravid  uterus, 
illus'rated  with  very  splendid  plates,  and  a  descrip- 
tion of  the  retroversion  of  the  womb.  He  added  to 
his  anatomical  lectures  a  few  on  mitiwiferv,  which,  it 
is  much  to  be  feared,  have  done  tsseniial  injury  to  the 
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profession  and  the  communily.  Patience  was  liis  ad- 
vice in  most  cases,  and  an  almost  unbounded  reliance 
on  the  power  of  nature  formed  tlie  basis  of  his  prac- 
tice. That  much  good  sprung  from  his  admoiiilions 
to  avoid  irritation,  and  the  use  of  stimulants  in  natural 
labour,  is  unciucstionable.  But  it  is  equally  true,  that, 
when  assistance  is  necessary,  patience  becomes  an- 
other name  for  nei^ligcnt  procrastination.  It  is  not  to 
be  credited  how  many  women  and  children  are  lost  by 
too  great  reliance  on  the  power  of  nature,  and  a  re- 
prehensible delay  in  liaving  recourse  to  the  assistance 
of  art ;  and  with  the  highest  respect  for  the  memory 
of  Dr.  Hunter,  the  writer  of  this  article  remains  con- 
vinced, that  his  authority  contributed  greatly  to  intro- 
duce and  su|)port  that  passive  conduct  which  is  too 
often  pursued  in  protracted  labour.  The  directions  of 
the  late  Dr.  Osborn  on  this  subject,  which  sprung  from 
the  school  of  patience,  cannot  be  read  without  asto- 
nishment, and  tbe  deepest  regret ;  and  the  consequence 
of  this  system  of  delay  is  and  must  be,  that  in  many 
instances,  although  the  child  be  at  last  expelled,  it  is 
born  dead,  and  the  mother  soon  follows  ;  or  instrn- 
ments  are  at  last  used,  wbcn  they  are  less  likely  to 
save  both  parties  than  if  they  had  been  employed  ear- 
lier, whilst,  in  all,  the  patient  suffers  more  pain  by  this 
supine  conduct,  than  she  would  have  done  by  UiOre 
vigorous  practice. 

It  unfortunately  happens,  that  in  some  instances  the 
pelvis  is  so  contracted  or  deformed,  that  by  no  me- 
thod can  a  livijig  child  be  brought  through  it.  In 
such  cases  lour  different  methods  have  been  proposed  : 
\st,  To  open  the  head,  and  fix  a  hook  or  crotchet  on 
it,  and  then  draw  down  the  child.  2d,  To  make  an 
incision  through  the  skin  and  muscles  into  the  womb, 
and  thus  extract  the  child  alive.  This  is  called  the 
Cjesarean  operation.  2d,  To  divide  the  joining  of  the 
bones  of  the  pelvis  in  front,  and  thus  endeavour  to 
enlarge  the  cavity  through  which  the  child  must  pass. 
4?A.  To  induce  premature  labour.  It  is  not  necessary 
to  enter  h.ere  into  any  critical  examination  of  the  com- 
parative merits  of  these  diflerent  methods.  It  may 
only  be  observed,  that  the  chief  point  of  controversy 
is,  whether  the  crotchet  or  the  Cesarean  operation 
should  be  preferred.  In  this  country  the  former  is 
always  resorted  to,  when  possible,  and  the  latter  is 
only     performed    in     extreme     cases.     These,  it    may 


therefore  be  expected,  can  seldom  prove  successful  j 
and,  as  if  the  condition  of  the  patient  were  not  a  suffi- 
cient souice  of  danger,  it  is  seldom  performed  till  she 
has  been  some  time  in  labour,  and  perhaps  consider- 
ably exhausted.  This  has  arisen  from  the  same  cause 
which  has  been  already  so  stiongly  reprehended.  It 
surely  may  be  early  ascertained  in  such  extreme  cases, 
that  the  pelvis  is  loo  small  to  permit  of  delivery  by 
any  means  through  it  ;  and  delay,  after  this  is  known, 
is  adding  to  the  hazard  of  an  operation  which  requires 
no  addiiional  risk  to  render  it  lormidable.  This  delay 
has  greatly  aiisen  from  the  arguments  and  statements 
of  the  late  Dr.  Osborn,  who  maintained  that  no  case  of 
deformity  so  great  could  occur  as  would  prevent  the 
extraction  of  the  child  by  the  crotchet.  In  proof  of 
this,  he  published  a  case  where  the  ojjcration  proved 
successful  in  extreme  contraction.  The  fallacy  of  his 
reasoning  was  very  ably  shewn  by  the  late  Dr.  Hamil- 
ton, whilst  Dr.  Johtistoii  experimentally  proved,  that 
it  was  impossible  to  bring  a  mutilated  child  through 
an  aperture  cut  in  a  piece  of  wood  exactly  of  the  di- 
mension of  the  pidvis  desonljed  by  Di'.  Ooborn,  who 
consequently  must  have  been  deceived.  It  is  of  great 
importance  to  luimai'iiy  to  have  this  point  asceitained  ; 
for,  although  ever)  British  practiiionei  prefers  the  crot- 
clu  t  to  the  Csesarean  optr.ition.  yet,  if  it  be  conceded 
that  in  some  cases  the  former  cannot  be  employed,  it 
follows  that  in  such  cases  the  sooner  we  resort  to  the 
operation,  tbe  more  likely  it  is  to  be  successful.  It 
Iv.s  almost  uniformly  been  fatal  in  t'lis  country,  but 
often  successful  on  the  Cominent.  This  must  arise 
either  from  its  being  performed  earlier  there,  or  on 
more  favourable  subjects.  If  in  this  country  we  per- 
form it  only  on  the  most  deformed  and  unhealthy,  it 
is  our  duty  to  these  sufferers  not  to  inciease  their  dan- 
ger by  delay,  in  the  senseless  expectation  of  being  able 
to  accomplish  a  physical  imposiibility. 

To  carry  this  sketch  of  the  progress  of  midwifery 
farther,  or  extend  it  to  the  diseases  of  women  and  chil- 
dren, would  exceed  the  limits  proper  to  a  work  of  this 
kind.  To  notice  all  the  eminent  writers  and  teachers 
of  the  present  day  would  be  impossible,  and  to  make 
a  selection  where  so  many  are  to  be  found,  would  be 
both  difficult  and  invidious.* 


*  In  noticin.ET  the  rise  and  progress  of  obstetric  science  in  the  United  States  of  America,  we  have  to  mention  with  respect  the 
name  of  Dr.  William  Shippen,  who,  after  having  enjoyed  the  advant.iges  of  a  most  liheral  medical  education  in  Europe,  and  sedulously 
cultivated  anatomy,  surgery,  and  midwifery,  under  the  immediate  direction  of  the  celebrated  I)r  Willinm  Hunter,  upon  returning  to  liis 
native  country,  gave  ihe  first  public  lectures  on  these  branches  of  medical  science  in  Philadelphia,  in  the  jear  1"62,  and  continued  for 
many  years  to  practice  midwifery  very  extensively.  His  lectures  on  this  subject,  though  few  in  number,  may  he  said  to  have  embraced 
the  leading  principles  of  the  art,  which  he  illustrated  on  a  machine,  probably  the  first  of  the  kind  which  had  ever  reached  these 
shores. 

The  science  of  obstetrics  is  now  considered  as  a  necessary  part  of  medical  education  in  this  country,  and  is  regularly  and  fully 
taught  in  the  universities  and  medical  institutions  in  tbe  United  States,  by  professors  appointed  for  that  express  purpose.  Several 
interesting  works  on  this  branch  of  medical  science  have  also  been  published  by  practitioners  of  respectability,  tending  much  to  the 
improvement  of  an  art,  which  may  be  justly  considered  as  essential  to  the  prosperity  of  every  community.  We  may  be  allowed 
to  state,  that  the  treatment  of  puerperal  women  generally,  if  the  bills  of  mortality  are  to  be  relied  on,  has  been  more  successfully 
conducted  in  the  United  States  than  in  Great  Britain. 

In  proof  of  this  we  may  mention  the  information  from  an  intelligent  author,  (Dr.  Merriman,)  that  on  examining  the  bills  of  mortality 
in  London,  it  appears  that  the  average  number  of  deaths  in  childbed,  for  ten  years  towards  the  close  of  the  17th  centur\',  was  in  the 
proportion  of  1  to  39,  while,  for  the  same  number  of  years,  at  the  commencement  of  the  present  century,  it  was  only  in  the  propor- 
tion of  1  to  106. 

But  upon  turning  our  attention  to  the  United  States,  and  particularly  to  the  "  Statement  of  Deaths  in  the  City  and  Liberties  of 
Philadelphi:\,"  for  the  last  eleven  years,  ending  the  1st  of  January,  1818,  it  appears  that  the  number  of  women  dying  in  childbed, 
when  compared  with  the  whole  number  of  deaths,  is  only  as  1  to  419. 

It  must  notwithstanding  be  confessed  that,  not  having  the  London  bill  of  mortality  to  refer  to,  there  may  remain  some  uncertainty, 
whether  the  deaths  from  puerperal  fever  are  included  underthe  head  of  Childbed,  but  even  should  that  be  the  case,  the  number  of 
deaths  under  the  heads  of  Childbed  and  Puerjieral  Fever,  taken  eonjointly,  and  occurring  for  the  last  eleven  3'ears  in  Philadelphia,  is 
only  in  the  proportion  of  1  in  178.  .T. 
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Part  I.— OF  THE  PREGNANT  STATE. 


CHAP.  I. 

Of  the   Gravid   Uterus. 

Tiiii  first  visible  change  produced  on  tlie  uterus  and 
ovaria  by  conception,  is  increased  vascalaiity.  Simul- 
taneous willi  tiiis  is  an  augmentation  of  the  bulk  of 
the  womb,  or  enlargement  ol  its  cavity,  and  a  secre- 
tion within  that  cavity.  The  cervix  uteri  is  filled 
with  inorganic  jelly,  whilst  the  lundus  and  body  are 
lined  witli  a  coaling  consisting  partly  of  lymph,  and 
pully  ot  vessels.  This  has  been  called  the  membrana 
decidua,  and  is  formed  before  the  ovum  can  be  de- 
tected in  the  uterus.  Whilst  a  receptacle  is  thus  pre- 
paiing  for  the  child,  changes  are  going  on  in  the  ova- 
rium, where  the  ovum  first  appears.  This  becomes 
more  vascular,  and  at  one  part  a  small  vesicle  becomes 
prominent.  The  exterior  covering  of  the  ovaiium 
setnis  at  this  part  to  be  absorbed,  whilst  the  fimbriat- 
ed extiemity  of  the  tube  adheres  firmly  over  it,  and 
reci;ives  the  vesicle  or  ovum,  as  it  is  extricated  from 
the  ovariuin  siiiface,  conveying  it  down  into  the  ute- 
rus itself,  whence  it  is  to  be  developed.  That  part  of 
the  ovarium  whence  the  embryo  has  issued,  undeigoes 
certain  changes  in  appearance,  forming  a  distinct  sub- 
stance, known  under  the  name  of  corpus  luteum,  the 
presence  of  which  is  considered  as  an  indication  of 
conception  having  at  one  period  or  other  taken  place. 
At  a  very  early  stage,  several  vesicles  may  be  dis- 
covered under  the  covering  of  the  ovarium,  at  least  the 
writer  has  observed  this  in  two  or  three  instances,  but 
whether  these  be  ova  which  fade,  is  not  delerniintd. 
The  ovum,  from  the  earliest  lime  when  it  can  be  ex- 
amined, consists  of  two  vesicles,  one  within  the  other. 
The  innermost  is  much  smaller  than  the  outermost, 
but  is  connected  with  it  at  one  spot.  The  internal 
contains  a  little  transparent  fluid,  and  the  minute  em- 
bryo. The  space  between  the  two  vesicles  is  filled 
with  clear  jelly,  like  the  vitreous  humour  of  the  eye, 
and  the  outer  surface  of  the  external  vesicle  is  covered 
with  small  vessels,  which  in  a  short  time  increase  so 
much  that  they  form  a  distirict  vascular  covering, 
known  under  the  name  of  the  spongy  chorion,  whilst 
the  vesicle  they  cover  is  called  the  mcmbianous  cho- 
rion :  the  vesicle  within  both  is  called  the  amnion,  and 
the  fluid  it  contains,  and  which  is  in  immediate  con- 
tact with  the  embryo,  is  named  the  liquor  amnii.  For 
a  considerable  time  afier  the  ovum  enters  the  uterus, 
the  chorion  and  amnion,  except  at  one  point,  are  fiir 
distant  from  each  other,  but  presently  the  amnion  en- 
larges more  rapidly,  so  as  to  fill  the  space  enclosed  by 
the  chorion,  and  the  intervening  jelly  is  absorbed  in 
the  same  proportion.  In  common  language,  the  em- 
bryo is  said  to  be  within  these  membranes,  hut  anato- 
mists know  well  that  it  is  exterior,  as  the  bowels  lie 
without  the  peritoneum  For  it  is  next  to  be  noticed, 
that  at  one  part,  namely,  where  the  embryo  is  situ- 
ated, a  small  prolongation  of  hoth  membranes  is  turn- 
ed inward,  so  as  to  form  a  short  tube,  along  which 
vessels  run  from  the  spongy  chorion  to  the  em'jryo, 
and  from  the  embryo  to  the  chorion.  Tiiis  prolonga- 
tion is  afterwards  called  the  umbilical    cord,  and  the 


passing  vessels  the  umbilical  vessels.  When  the  ovum 
enters  the  uterus,  it  dots  not  pass  down  unconnected 
through  the  lube,  nor  fall  loosely  into  the  uterine  ca- 
vity, but,  arrived  at  the  end  of  the  lube,  and  entering 
the  womb,  it  meets  with  the  decidua  vera,  as  it  has 
been  called,  and  an  intermixture  of  vessels  takes  place 
between  the  chorion  and  ileciilua,  and  in  proportion  as 
the  ovum  expands  and  fills  the  cavity,  the  decidua  ex- 
pands or  grows  with  it ;  affording  a  covering,  until  it 
grows  so  large  as  to  fill  the  cavity.  This  expansion  of 
the  decidua  has  received  the  name  ot  decidua  retlexa, 
and  it  becomes  thinner  and  more  gelatinous  as  preg- 
nancy advances.  It  has  been  already  stated,  that  the 
embryo  sends  vessels  which  ramily  over  the  chorion, 
and  part  of  which  there  unite  to  the  decidua  reflexa  ; 
but  at  that  part  where  they  pass  out  from  the  embryo, 
they  are  moie  numerous  than  elBtwhere,  and  unite 
with  the  decidua  vera,  and  form  a  thick  vascular  cake 
called  placenta,  which  consists  thus  of  two  portions, 
one  formed  by  the  womb,  and  one  by  the  foetus,  and 
it  serves  as  the  intermedium  between  them,  and  the 
source  whence  nourishment  is  derived,  and  a  substi- 
tute for  the  lungs  in  the  foetal  circulation.  To  be 
more  minute  on  this  subject  is  not  consistent  with  the 
plan  of  this  work. 

It  is  uncertain  at  what  time  the  ovum  enters  the 
uterus.  Dr  Haighton  could  not  detect  it  in  the  ute- 
rus of  the  rabbit  earlier  than  from  the  fourth  to  the 
sixth  day.  Now,  in  that  animal  the  period  of  utero- 
gestation  is  only  30  days  ;  from  analogy,  which  doubt- 
less is  not  to  be  held  as  proof,  one  would  not  expect  to 
find  it  early  in  women,  who  go  so  much  longer.  Some 
microscopic  observers  have  supposed  that  they  saw  the 
embryo  tight  days  after  conception  ;  but,  be  this  as  it 
n.ay,  it  cannot  be  detected  with  the  naked  eye  for 
much  longer.  It  is  not  probable  that  the  ovum  can 
be  seen  in  the  uterus  until  nearly  three  weeks  after 
conception.  In  an  instance  where  the  conception 
could  not  be  less  than  five  weeks,  the  membranes  were 
of  the  size  of  a  small  chesnut,  and  the  fcetus  scarcely 
so  large  as  an  ant.  In  the  sixth  week  it  is  curved, 
forming  a  bulk  like  a  split  pea.  In  the  seventh  as 
large  as  a  bee.  In  the  eighth,  about  the  size  of  an  or- 
dinary bean.  At  first  the  embryo  consists  merely  of 
two  oval  bodies  joined  together,  which  are  the  rudi- 
ments of  the  head  and  trunk;  then  the  extremities 
sprout  out  like  buds,  and  the  diiVerent  organs  become 
gradually  developed.  At  the  lull  time  a  male  child 
measures  about  twenty  inches,  and  the  average  weight 
is  seven  poimds. 

At  first,  from  the  increased  weight,  the  uterus  sub- 
sides in  the  pelvis,  at  the  s.ime  time  that  the  os  uteri 
becomes  more  circular,  instead  of  transverse,  as  for- 
merly. In  course  of  time,  however,  it  becomes  so 
large  that  it  can  no  longer  remain  sunk  in  this  situa- 
tion, but  rises  above  the  brim  of  the  pelvis.  The  time 
at  which  this  happens  must  depend  to  a  certain  degree 
on  the  capacity  ol  the  pLlvis,  and  the  enlargement  of 
the  uterus  It  usually  happens  in  the  end  of  the 
fourth  month,  that  is,  alter  16  weeks  from  conception, 
but  it  may  be  earlier,  and  is  often  somewhat  later. 
This  elevation  takes  placi  in  general  rather  suddenly, 
and  in  many  cases  the  sensation  occasioned  by  the  ris- 
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ing  of  the  uterus  is  very  well  marked,  and  sometimes 
accompanied  with  fainting,  or  hysterical  symptoms. 
This  is  confounded  by  many  with  the  motion  of  the 
child  itself,  which  is  felt  about  this  time,  and  the  per- 
son is  said  now  to  quicken.  It  is  quite  absurd  to  bup- 
pose,  that  before  this  the  child  is  not  alive,  and  does 
not  move.  The  motions  are  now  felt,  because  the 
child  is  stronger  and  larger,  compared  to  the  quantity 
of  liquor  amnii,  and  the  uterus  is  in  a  more  sensible 
situation.  Lawyers,  however,  who  are  in  general  bad 
physiologists,  have  decided  that  it  is  murder  to  procure 
abortion  after  the  time  of  quickening,  but  a  minor  of- 
fence to  do  so  earlier.  If  any  doubts  have  existed  re- 
specting the  existence  of  pregnancy,  they  are  at  this  pe- 
riod cleared  up;  lor  the  patient  herself  is  sensible  of 
the  motion,  and  the  accoucheur,  by  examination /ier  i;a- 
ginam,  feels  the  uterus  to  be  heavy,  and  wlien  jjressed 
up  with  the  finger,  there  is  perceived  the  mouvemcnt  de 
dallotcment :  and  by  gently  S'triking  the  under  part,  of 
the  uterus  once  or  twice,  the  foetus  is  perceived  dis- 
tinctly to  move  or  flutter  within. 

It  requires  nine  months  to  bring  the  human  fcEtus 
to  perfection,  and  experience  teaches  many  women, 
from  particular  feelings,  how  to  judge  pretty  accurate- 
ly with  regard  to  the  time  when  they  are  to  be  con- 
fined. When  there  is  no  particular  circumstance  to 
guide  them,  the  general  way  is  to  calculate  forty- 
two  weeks  from  the  last  period  of  menstruation,  forty 
weeks  being  the  term  of  gestation.  This  determines 
within  a  fortnight,  and  farther  assistance  is  derived 
from  attending  to  the  time  of  quickening.  Many  bring 
forth  before  the  full  time,  but  it  is  rare  to  go  beyond 
the  ordinary  time  ;  but  it  is  certainly  possible  to  do    so. 

Children  born  in  and  after  the  seventh  month  may 
live,  but  the  nearer  they  approach  to  perfection,  the 
more  likely  are  they  to  thrive.  If  they  have  no  hair 
nor  nails,  and  the  skin  be  not  red  about  the  palms  of 
the  hands,  breast,  and  scrotum,  and  if  they  can  neitlier 
cry  nor  suck,  there  is  no  chance  of  their  living.  In- 
stances, however,  have  occurred,  where  children  in 
the  sixth  month  have  been  kept  alive,  by  being  fed  and 
kept  warm. 

CHAP.  IT. 

0/  the  Signs  of  Pregnancy. 

Although  some  women  very  early  begin  to  have 
complaints,  or  to  experience  certain  sensations  which 
apprize  them  of  conception  having  taken  place,  yet 
in  general  the  first  indication  of  pregnancy  is  the 
interruption  of  the  menstrual  action.  It  has  been  a 
question  for  discussion  amongst  medical  men,  whether 
the  menses  have  ever  continued  to  appear  regularly 
during  pregnancy,  and,  notwithstandint^  the  different 
instances  which  have  been  brought  forward  to  the  au- 
thor, he  is  still  convinced  that  the  two  conditions  are 
so  incompatible  with  each  other,  that  rei;ular  menstru- 
ation is  inconsistent  with  pregnancy.  It  is  placed  be- 
yond all  doubt,  that  many  women  have  had  periodical 
discharges  during  part  or  the  whole  of  pregnancy  ;  but 
these,  from  the  attendant  circumstances,  are  rather  to 


be  viewed  as  hemorrhages  than  as  a  continuation  of 
the  natural  secietion.  Yet  Baudeloque,  Chambon,  and 
other  respect:;ble  men,  have  told  us  of  instances,  where 
women  did    not   menstruate  except  during  gestation.* 

The  breasts  very  early  sympadiise  with  the  uterus. 
It  is  not  unusual  for  them  at  first  to  become  a  little 
smaller,  but  by  the  third  month  there  is  an  evident 
enlargement,  and  the  nipple  presently  becomes  sur- 
rounded with  a  brown  areola.  The  augmentation  of 
size  is  slower  of  taking  place  in  those  who  are  delicate, 
or  who  have  sanguineous  evacuations  from  the  uterus 
during  the  early  months  of  pregnancy.  A  serous  or 
milky  tUiid  also  is  secreted,  and  either  flows  froiu  the 
nipples,  or  can  be  pressed  out. 

It  is  not  unusual  for  the  abdomen,  soon  after  con- 
ception, to  become  flatter  than  formerly,  and  continue 
so  tor  a  month  or  two,  after  which  it  enlarges.  In 
other  instances  it  very  early  increases  in  size,  chiefly 
from  a  distended  state  of  the  bowels.  In  pregnancy 
the  tumour  is  most  manifest  below  the  umbilicus,  wliich 
generally  becomes  prominent  towards  the  sixth  mouth, 
if  not  sooner. 

It  is  possible,  but  not  usual,  for  all  these  sytnptoms 
to  appear  in  the  virgin  state,  in  consequence  of  ute- 
rine irritation  ;  but  much  more  frequently  they  arise, 
if  not  from  true  pregnancy,  at  least  from  a  blighted 
ovum,  or  what  has  been  called  a  lalse  conception. 
Many  women,  who  have  had  a  large  family,  when  they 
advance  in  life,  are  liable  to  inflation  of  the  abdo- 
men, and  irregularity  of  the  menstrual  discharge,  oc- 
casionally accompanied  with  slight  changes  in  the  ap- 
pearance of  the  breasts.  They  are  willing  to  believe 
themselves  not  past  the  age  of  childbearing,  and  fancy 
they  feel  the  motion  of  the  child  ;  but  it  is  only  wind 
passing  along  the  bowels,  and  is  known  to  be  so  by 
shifting  its  place,  and  generally  being  perceived  higher 
than  the  uterus. 

These  signs,  with  the  existence  of  what  have  been 
called  the  disorders  of  pregnant  women,  do,  in  the  mar- 
ried state,  justly  warrant  the  belief  of  the  existence  of 
pregnancy;  but  we  cannot  arrive  at  certainty  until  the 
time  of  quickening,  or  by  examination /ifri^a^inam,  about 
that  period.  Earlier,  even  this  mode  cannot  positively 
decide  the  question,  for  the  womb  may  be  enlarged  by 
other  causes.  Still  it  aff'ords  in  the  third  month  strong 
presumptive  evidence. 


CHAP.  III. 

Of  ihe  Disorders  incident   to  the  Pregnant   State. 

It  is  not  to  be  expected  that  the  uterus  can  undergo 
the  great  and  active  changes  which  it  experiences  after 
conception,  without  aft'ec.ting  to  a  greater  or  less  de- 
gree the  whole  frame,  and  particular  organs.  The  ge- 
neral sympathy  which  exists  amongst  the  diflerent  parts 
of  the  body,  as  well  as  the  particular  influence  which 
individual  systems  and  viscera  exert  on  one  another, 
render  it  impossible  for  one  part  to  have  its  action  ma- 
terially altered,  increased,  or  diminished,  without  pro- 
<-ducing  more  extensive  eiVects. 


*  In  these  cases,  the  secretion  of  the  menstrual  fluid  is  most  probably  from  the  cervix  and  the  immediate  vicinity  of  the  os  uteri, 
otherwise  the  ovum,  in  the  early  stages  of  pregnancy,  must  necessarily  be  detached  and  carried  away  by  the  discharge. 


MIDWIFERY. 


265 


The  effects  produced  by  the  gravid  uterus  may  be 
classed  uiidtr  the  following  heaus  :  I. s?,  Those  which 
arise  from  the  sympathy  ot  particular  parts  with  the  ute- 
rus, some  of  which  have  their  activity  increased,  others 
dinuiiished.  Examples  ot  ihcsc  we  have  in  the  changes 
pioduced  on  the  breasts  and  stomach.  2f/,  Those  which 
pioccea  from  more  general  sympathy, as  we  see  exem- 
piiheti  in  the  nervous  and  vascular  systems.  3d,  Those 
which  are  occasioned  chiefly  by  a  mechanical  cause,  as 
oedema  ot  the  leet,  and  swelling  of  -.he  veins.  Ft-w,  if 
any,  ol  these  effects,  however,  can  be  said  to  arise  purely 
and  enurcly  uom  one  class  of  causes.  They  may  be 
indiviuually  rclerable  to  one  or  other  class  chiefly,  but 
the  causes  themselves  are  so  interwoven  and  mixed  up 
with  one  another,  and  there  are  so  many  reactions,  that 
the  classification  must  be  taken  with  circumspection, 
and  a  latitude  allowed. 

From  the  brisk  and  increased  action  which  goes  on 
in  the  uterus,  so  long  as  gestation  continues,  and  the 
ovum  thrives,  we  find  that  a  change  takes  place  in  the 
Slate  of  the  blood.  Ii  does  uoi  assume  an  inflamma- 
tory appearance,  but  it  becomes  sizy,  an  effect  not  pe- 
culiar lo  pregnancy,  but  proauccd  by  many  other  local 
ii  Illations.  The  arieria;  sysieni  is  likewise  excited, 
so  that  thi.  pulse  becomes  sharper,  sometimes  stronger, 
and  generally,  in  the  commencement  ot  pregnancy, 
variable.  The  function^  dependent  on  the  blood-vessels 
are  also  influenced  ;  animal  heat  is  ofien  increased,  the 
dtpobiiioii  ot  fat,  and  perhaps  of  other  constituent  parts 
ef  the  fiame,  is  either  actually  lessened,  or  ll)e  process 
of  absorption  is  increased,  or  both  of  these  take  place  ; 
for  in  general  the  female  becomes  thinner.  Y  l  there 
is  rather  a  redundancy  than  a  deficiency  of  blood,  for 
plethora  is  apt  to  exist  during  pregnancy  In  many 
cases  these  eflects  appear  only  in  a  moderate  degree; 
in  other  cases,  how^  ver,  the  patient  is  actually  feverish, 
sleeps  almosl  iioue,  and  becomes  extremely  emaciated. 
As  tins  condition,  like  the  oiher  disorders  of  pregnan- 
cy, arises  from  the  state  of  the  uterus,  it  is  evident  that, 
so  long  .,s  the  latter  exists,  the  tormer  must  coutiiiue  ; 
and  all  we  can  do  is,  lo  mitigate  what  we  cannot  cure. 
This  is  best  done  by  strict  attention  to  the  state  of  the 
bowels,  taking  occasionally  the  saline  julep,  avoiding 
much  animal  lood,  every  thing  of  an  irritating  or  heat- 
ing naiU'C,  and  even  abstaining  from  all  unnecessary 
quantity  of  the  blandest  liquids,  sleeping  on  a  firm  ma- 
tress,  with  no  more  bed-clothes  than  are  requisite,  pro- 
curing a  free  ventilation  of  air,  and  detracting  blood 
from  the  veins,  if  the  symptoms  do  not  yield  to  this  re- 
gimen. With  regard  to  exercise,  there  has  been  some 
diversity  of  opinion;  but  all  must  agree,  that  where 
there  is  a  tendency  to  abortion,  this  must  be  abstained 
from  altogether,  or  taken  in  great  moderation,  till  ihe 
period  of  danger  be  past.  Where  there  is  no  cause, 
however,  to  forbid  it,  advantage  is  very  evidently  de- 
rived from  regular,  but  moderate  exercise,  taken  daily 
to  such  extent  as  does  not  occasion  fatigue.  It  is  part- 
ly from  the  opportunity  of  taking  such  exercise  with 
facility,  and  partly  from  the  salutary  influence  of  pure 
air  on  the  whole  frame,  that  many  patients  experience 
great  benefit  from  spending  the  period  of  pregnancy  in 
the  country,  altliough  inconveniences  of  a  different  na- 
ture may  result  from  this  practice.  The  stomach  and 
bowels  very  early  are  affected  by  pregnancy,  producinsf 
sickness,  vomiting,  heartburn,  fastidious  appeiite,  cos- 
tiveness,  or  an  opposite  condition  of  the  bowels,  and  a 
•rain  of  secondary  symptoms  ensuing  therefrom.  When 
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these  disorders  are  in  a  moderate  degree,  little  requires 
to  be  done  ;  and  indeed  some  men  of  judgment  have 
reasoned  themselves  into  a  belief,  that,  as  they  arise  na- 
turally from  pregnancy,  we  ought  not  to  be  very  soli- 
citous in  removing  them.  This  principle,  if  followed 
up,  would  lead  lo  most  absurd  as  well  as  dangerous 
practices  in  medicine,  and,  in  the  present  case,  would, 
particularly  with  regard  to  costiveness,  make  us  over- 
look, and  indeed  encourage  a  very  decided  cause  of 
both  distressing  and  formidable  disease.  Partly  from 
the  effects  produced  by  the  uterus  itself  on  the  nervous 
system,  but  still  more  decidedly  by  the  slate  of  the 
bowels  during  pregnancy,  many  hysterical  and  anoma- 
lous affections  are  pioduced,  and  irregular  and  painful 
actions  excited  in  distant  parts;  and,  from  the  same 
cause,  the  brain  itself  is  acted  on,  and  a  determination 
of  blood  made  to  the  head,  which  produces  severe  head- 
aches, convuliioBs,  or  apoplexy  itself.  We  are  yet  ig- 
nor  nt  of  much  which  relates  to  the  mutual  reaction  of 
the  nervous  and  sanguiferous  systems,  and  perhaps  over- 
look too  much  the  agency  of  the  spinal  marrow  in 
many  of  ihose  severe  disorders  of  the  two  systems, 
which  have  their  origin  in  the  state  of  the  abdominal 
viscera.  Nothing  tends  more  to  prevent  those  harass- 
ing and  often  dangerous  symptoms,  styled  nervous, 
than  rigid  attention  to  the  bowels.  But  experience  and 
observation  have  taught  the  writer,  that  when  these 
have  actually  taken  place,  particularly  if  attended  witfi 
a  Sense  of  fulness  in  the  head,  much  giddiness,  or  head- 
ach  of  an  oppressive  kind,  or  any  degree  of  stupor,  that 
the  lancet  is  the  mean  chiefly  to  be  trusted.  Fashions 
are  not  confined  to  Bond  Street,  but  prevail  as  much 
amongst  physicians  as  milliners  ;  and  perhaps  the  pre- 
sent system  is  to  trust  too  much  to  the  efficacy  of  pur- 
gatives, and  too  little  to  the  effect  of  blood-letting. 

It  is  not  meant  to  say  that  the  common  hysterical 
fits  which  may  attack  women  about  the  early  period 
of  pregnancy,  or  at  quickening,  require  the  lancet,  or 
that  these  fits,  at  any  period,  demand  it,  unless  accom- 
panied with  much  plethora.  They  may  be  overcome 
by  purgatives,  light  diet,  and  antispasmodics,  aided 
sometimes  by  tonics.  But  there  is  no  fallacy  more 
dangerous  than  the  doctrine,  that  venesection  is  impro- 
per, merely  because  the  complaint  assumes  the  ap- 
pearance of  hysteria.  There  are  few  disorders  in  the 
pregnant  state,  which,  when  severe,  are  not  relieved  by 
bleeding,  unless  they  evidently  are  dependent  on  a 
state  of  debility.  The  very  sickness  and  vomiting  of 
pregnant  women  are  best  relieved  by  this  remedy, 
which  subdues  the  excessive  irritation  of  the  stomach; 
or,  if  it  fail,  the  application  of  leeches  to  the  epigastric 
region  is  almost  certainly  beneficial  ;  whilst  a  general 
plan  is  followed  for  the  relief  of  a  systematic  condi- 
tion, particular  remedies  must  be  employed  for  ob- 
viating special  symptoms:  thus  heartburn  must  be  re- 
moved by  antacids,  such  as  chalk  or  magnesia,  com- 
bined with  ammonia  or  soda;  fluulent  pains,  by  laxa- 
tives and  carminatives,  or  antispasmodics;  continued 
sickness,  with  bitter  taste,  by  very  gentle  doses  of  calo- 
mel ;  convulsions,  by  instantaneous  venesection  ;  faint- 
ing fits,  by  cool  air,  application  of  cold  water,  and  the 
use  of  volatiles  ;  anasarca  depending  on  pregnancy,  by 
the  lancet,  and  aperients,  with  mild  diuretics.  To  en- 
ter more  into  the  detail  of  the  different  diseases  of 
pregnancy,  would  swell  this  article  beyond  reasonable 
bounds  ;  nor,  is  it  necessary,  as  the  general  principles 
of  treatment  have  been  freely  and  without  reserve  laid 
L  1 
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down.     It    will  not,  however,  be   proper  to    conclude 
this  pan,  vitiiout    advcrtiiii;  to  a  mechanical  disease, 
wliicli  soinclimes   taUcs  place  bi-.lwcen   llie     tliird  and 
fourth  month  ol   pregnancy,  and  wliich   is  known  under 
tlie  name    of   rttroi ersion    of    the   womi).     It  may  at 
this  period  be   produced  hy    improper  retention  of  the 
urme,   by  which    the   bladder    is  dii  ended,  the  lower 
part   of  the  uterus    raised   and  brought  forward,  whilst 
the   upper  part  is   turned   back,  and   tluown  down  be- 
tween the   vagina  and  recuni       but  it  is  quite   a  mis- 
take to  suppo-e  that  retention  of  urine  is  the  sole  cause, 
or,  in  many  instances,  more  '.han  a  secondary  one,  of  in- 
creasing   thai   displacement  which  h;id  begun  to  exist. 
Fioma  caielul  examinaiion  of  the  progress  and  symp- 
toms of  this  disorder,  the  wriitr  is  convinced  that  fie- 
(]ueiitly  it  arises  from    iii.  undue  degree  of  prolapsus. 
The  OS  uteri  is  brought  lower  and  more  forward  than  it 
ought  to  be,  anil  the   fundus  lies  back   i'l  the  hollow  of 
the  ^acrum.     Tlieuteius  eidarges  in  this  situation,  and 
the  fundus   sinks  lower,  whilst   the    os    uteri   projects 
more  forward,  and    obstructs  the  urine.     The  bladder 
becomes  distendeil,  and  the   retroversion   is  completed 
or   increased  thereby,  if  it  had  already  taken  place,  by 
the  mere  subsidence  of  the  fundus  and  consequent  ele- 
vation of   the   opposite  end,   the    uterus    turning   to    a 
greater  or  less  extent,  like    a  beam  of  a  balance  on  its 
axis.     A  moderate  degree  of   malposition  produces  in- 
convenience, chiefly  from  tlie  pressure  it  occasions  on 
the  orifice    of  the   bladder,  by  which    the  urine  cannot 
be  evacuated.     This  not  only  occasions  the  usual  pain- 
ful sensations  which    accompany  retention  of  urine,  but 
very  soon  excites   severe  bearing-down  pains,  like  those 
of  labour.     Partly  from  the  efiVct  produced  on  the  lower 
part  of  tlie  uterus  by  the  distended  bladder,  but  chiefly 
by  the   pressure  of  the   superincumbent  viscera,  occa- 
sioned by  the  contraction  of  the  abdominal  muscles,  the 
fundus  is  pressed  lower,  and  the  retroversion  rendered 
more  complete,  and  the  bladder  is  still  more  closed  up. 
The  two   prominent   symptoms  then    of  this  complaint 
are,  retention  of  urine,  and  bearing-down  pains.    These 
pains  are  more  dependent  on  the  state  of    the  bladder 
tl-.an  on  the  position  of  the  uterus,  for  they  are  always 
worst    when   the   bladder  is  fullest,  or    most  irritated. 
Last  of    all,  if   the    complaint  be   neglected,  and    the 
bladder  continues  unrelieved,  inflammation  takes  place, 
and  generally  proves  fatal.     Our  first  and  great  object, 
ihertiorc,  ou^lit  to  be,  immediately  to  relieve  the  blad- 
der, by  introducing  the  catheter  ;  and  a  regular  recourse 
to  this,  keeping   the    bowels   open,   and  allaying  irrita- 
tion,   if   neccssa'y,  by  opiates,  seldom  fails  in  curing 
the  patient.     The  best  catheter  to  be   employed   is  the 
gum  one,    and   advantage  may  sometimes  be  derived 
from  allowing  it    to    remain  in    the  bladder,  so  as  to 
keep  it  constantly    empty    (or  some  time.     We   have 
been  urged  to  replace  the  uterus  by  pressure,  but  this 
often  is  not  to   be  accomplished  without   much    force, 
and    in    some  cases,  is  almost   impracticable.     No  in- 
stance has   occurred    to  the  writer  where   bad    conse- 
quences followed   from    neglecting  this  attempt,    and 
theiefore  he  is  still  inclined  to  advise  the  more  lenient 
though   slower  mode  of  trusting  to  the  use  of  the    ca- 
theter, rather  than  using  force  in   endeavouring  to   re- 
|)lace  the  womb.     At  the  same   time,  he  has  no  objec- 
tion, after  the    urine   is    drawn    olF,    to    make  gentle 
pressure  upwards  on  the  fundus   uterus,  with  the  hand 
introduced   in'o  the    va-;im  ;  but   no  strong  effbrts   to 
elevate  are  advisable,  nor,  in  any  case,  oiight  the  at- 


tempt to    be  .made,  till   the    bladder    be    completely 
emptied. 

CHAP.  IV. 

Of  Abortion  and  Hemorrhage. 

When  the  child  is  expelled  so  prematurely  as  to  be 
unfit  for  living,  the  mother  is  said  to  sutler  an  abor- 
tion. This  is  always  accompanied  with  separation  of 
the  ovum,  and  contraction  of  the  womb  itself  The 
first  is  production  of  discharge  ol  blood,  the  second  of 
pains  analogous  to  those  of  labour.  Soineiimes  the  se- 
paration, and,  in  other  cases,  the  contraction,  is  the  first 
indication  of  abortion.  If  this  event  arise  from  any 
exertion,  fright,  or  any  other  cause  operating  on  the 
vessels,  and  occasioning  detachment,  the  symptoms 
come  on  unexpectedly,  and  in  general,  the  first  is  he- 
morrhage. If,  however,  it  proceed  from  more  latent 
causes,  influencing  the  vitality  of  the  fcems  itself,  we 
usually  observe  certain  precursory  signs,  which  shew 
that  the  embryo  or  child  is  no  longer  alive.  The 
morning  sickness  ceases,  the  breasts  become  flatterer 
fall  off"  in  size,  the  abdomen  feels  slack,  and  a  sensa- 
tion of  heaviness  is  perceived  in  the  lower  part  of  it. 
If  the  patient  be  past  the  time  of  (juickening,  she  nov/ 
feels  motion  no  more.  Any  one  of  these  signs  is  not 
to  be  considered  as  evidence  that  abortion  is  inevitable, 
but  when  they  are  conjoined,  there  can  be  no  doubt. 

If  the  ovum  be  very  inconsiderable  in  size,  the  symp- 
toms attendant  on  abortion  are  chiefly  those  of  uterine 
irritation,  accompanied  with  hemorrhage,  and  differ  lit- 
tle from  those  of  painful  menorrhagia.  Nothing  but 
coagula  can  be  detected. 

If  the  ovum  be  distinct,  as  in  the  second  month,  we 
have  an  attempt  to  contract,  pains  more  or  less  regular, 
and  greater  disturbance  of  the  abdominal  viscera,  and 
not  unfrequently  a  tendency  to  syncope. 

When  the  organization  is  more  complete,  and  the 
ovum  larger,  as  in  the  third  month,  we  have  still  more 
distinct  and  regular  pains,  accompanied  with  hemor- 
rhage and  sympathetic  symptoms.  Sometimes  the  wa- 
ter is  first  discharged,  then  the  foetus,  and  last  of  all, 
the  secundincs  ;  in  other  cases,  the  membranous  bag- 
comes  away  entire,  enclosing  the  foetus,  and  bringing 
along  with  it  the  foetal  posture  of  the  placenta,  and  part 
of  the  dccidua  ;  the  rest  is  afterwards  thrown  off". 

When  farther  advanced,  the  process  resembles  still 
more  nearly  labour,  except  in  being  accompanied  with 
greater  discharge. 

When  the  foetus  is  expelled  in  abortion,  it  is  usual 
for  the  discharge  to  mitigate,  or  stop  for  a  time,  then  it 
returns,  and  sometimes  with  redoubled  violence,  pre- 
vious to  the  expulsion  of  the  secundines.  These  are 
thrown  off,  at  different  periods,  from  an  hour  to  some 
days,  but  the  general  time  is  within   12  hours. 

The  duration  of  the  whole  process,  as'Well  as  the 
nature  and  extent  of  the  accompanying  and  sympa- 
thetic effects,  vary  much  in  different  cases,  and  in  some 
a  portion,  or  the  whole  of  the  secundines,  is  so  long 
retained  as  to  become  putrid,  and  produce  bad  con- 
sequences. In  general,  abortion  is  not  attended  with 
danger,  if  the  constitution  be  not  previously  ruined, 
or  the  patient  much  sunk  ;  but  repeated  miscarriages 
ultimately  im])air  the  health,  and  predispose  to  other 
diseases.  Nor  is  the  process  itself  altogether  voiil  of 
danger.     Very  lately,  the  author  was  consulted  respect- 
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ing  a  lady  who  had  suffered  a  miscarriage  in  the  second 
month,  and  who,  when  he  saw  her,  was  just  expiring 
from  hemorrhage,  although  she  had  been  carefully  and 
zealously  attended  by  two  intelligent  gentlemen  from 
the  first. 

A  predisposition  may  be  given  to  abortion  by  that 
imperfection  which  takes  place  in  the  uterus  in  ad- 
vanced life.  Repeated  miscarriages  also  not  only  oc- 
casion a  debility  in  the  womb,  but  also,  by  the  power 
of  habit,  give  a  tendency  to  injurious  changes  and  ac- 
tions about  the  same  time  in  future  pregnancies.  Ge- 
neral or  local  debility,  produced  in  any  way,  has  also  a 
predisposing  effect,and  this  is  particularly  the  case  when 
there  is  a  relative  plethora,  or  greater  quantity  of  blood 
circulating  in  the  vessels  than  their  debilitated  condi- 
tion can  sustain.  An  absolute  plethora  is  another  fre- 
quent predisposing  cause,  and  is  generally  combined 
with  an  hemorrhagic  disposition.  Excessive  irritability 
of  the  uterine  system,  or  of  the  body  altogether,  ren- 
ders abortion  very  apt  to  occur,  and  the  same  holds 
true  of  undue  sympathy  between  the  uterus  and  other 
organs.  Some  conditions  of  the  ovum  itself,  too  ob- 
scure to  be  detected,  or  which,  either  from  the  minute- 
ness of  the  part,  or  destruction  of  organization  which 
takes  place,  cannot  be  observed,  must  also  be  includ- 
ed. Delicacy  of  the  membranes,  excessive  quantity  of 
liquor  amnii,  diseased  cord,  or  placenta,  are  amongst 
the  number  of  causes.  The  exciting  causes  are  numer- 
ous, and  vary  in  different  individuals.  One  of  the  most 
certain  is,  the  death  of  the  child,  arising  from  affec- 
tions or  changes  peculiar  to  itself,  or  from  disorders 
and  affections  of  the  motlier,  such  as  sudden  and  se- 
vere cramp  in  the  stomach  or  bowels.  Passions  of  the 
mind  have  much  influence  on  the  uterus,  disordering 
the  circulation,  and  causing  rupture  of  the  connecting 
vessels,  or  exciting  the  muscular  action  of  the  womb. 
Violent  sensations,  as  sudden  immersion  in  cold  water, 
or  a  large  draught  of  cold  drink,  may  cause  abortion. 
Acrid  medicine,  or  strong  purgatives,  or  the  irritation 
of  piles,  &c.  are  likewise  exciting  causes.  Violent  or 
sudden  exertion,  or  any  efl'ort  beyond  the  safe  degree, 
will  cause  abortion  ;  and  in  those  who  are  predisposed 
to  it,  the  most  trifling  exciting  causes  are  sufhcient. 

Our  object,  in  order  to  prevent  abortion  in  those 
who  are  not  yet  threatened  with  it,  is  to  counteract,  as 
far  as  we  can,  the  supposed  predisposing  causes,  and 
avoid  with  care  those  which  are  existing.  As  a  very 
frequent  cause  is  plethora,  with  or  without  delicacy  of 
the  vessels  of  the  ovum,  a  prominent  part  of  atten- 
tion is,  the  sanguiferous  system.  We  lessen  plethora 
by  light  diet,  restriction  in  the  quantity  of  liquids,  lax- 
atives, blood-letting,  and  moderate  gentle  exercise,  if 
that  be  practicable,  on  account  of  the  local  condition. 
Diminution  of  the  quantity  of  sleep,  and  avoiding 
heated  rooms,  and  too  warm  beds,  are  also  proper. 
Wlien  there  Ls  a  strong  predisposition,  every  thing 
which  can  excite  the  action  of  the  uterus,  or  the  acti- 
vity of  the  vessels,  must  be  shunned.  Hence,  in  some 
cases,  it  may  be  necessary  to  confine  the  patient  for 
some  weeks,  or  even  months,  to  a  recumlient  posture. 
It  is  needless  to  add,  that  all  stimulants  must  be  ab- 
stained from  in  such  cases.  When  the  cold  bath  agrees 
with  the  patient,  it  is  useful,  by  rendering  all  the  func- 
tions more  perfect,  and  lessening  the  risk  of  plethora. 

In  debilitated  habits,  if  the  cold  bath  do  not  pro- 
duce chilliness  or  disagreeable  efTects,  it  is  of  great  uti- 
lity.    The  diet  ought  to  be  neither  so  sparing    as  to 


continue,  far  less  increase,  weakness  ;  nor,  on  the  other 
hand,  so  full  as  to  produce  relative  plethora. 

Extreme  irritability  is  lessened  by  laxatives,  the 
shower  bath,  and,  if  combined  with  debility,  by  the  use 
of  light  infusion  of  bark.  If  connected  with  plethora, 
as  it  often  is,  venesection  is  the  best  remedy.  The  re- 
peated application  of  leeches  to  the  neiglibourhood  of 
the  vagina  is  a  favourite  remedy  with  some  continental 
practitioners.  In  very  nervous  habits,  when  there  is 
uneasiness  in  the  uterine  region,  supposed  to  indicate 
the  existence  of  spasm,  the  tepid  baih,  with  antispas- 
modics, has  been  sometimes  of  service,  and  is  certainly 
by  no  means  dangerous. 

Wiien  abortion  is  threatened,  if  we  be  not  assured 
that  the  child  is  dead,wu  ought  instantly  to  use  means 
for  stopping  it.  Blood-letting  is  a  veiy  general  remedy, 
and  a  useful  one,  but  it  must  not  be  carried  too  far  ;  and 
the  practitioner  ought  to  regulate  his  conduct  by  sci- 
entific principles.  There  are  chiefly  two  objects  in 
employing  the  lancet ;  to  lessen  the  activity  of  the  cir- 
culation, and  thereby  diminish  or  check  hemorrhage, 
and  stop  the  farther  separation  of  the  ovum  ;  and  to 
abate  irritability. 

Spare  diet,  strict  rest,  cool  air,  tranquillity  of  mind, 
and  the  other  means  of  lessening  predisposition,  must 
be  rigidly  enforced.  The  application  of  cold  water  to 
the  back  and  perineum,  by  means  of  cloths,  is  often 
highly  useful  ;  and  if  the  discharge  be  considerable,  it 
ought  to  be  commanded  by  stuffing  the  vagina.  If 
there  be  any  pain  or  general  uneasiness,  an  opiate  i.s 
useful  ;  and,  indeed,  if  there  be  no  idiosyncrasy  for- 
bidding it,  we  ought  in  general  to  prescribe  it.  When 
there  is  a  continued  but  moderate  discharge,  or  repeat- 
ed discharges,  the   use  of  a  styptic  injection  is  proper. 

When  we  cannot  prevent  abortion  from  taking  place, 
our  next  object  is  to  conduct  the  process  to  a  safe  ter- 
mination. The  principal  danger  arises  from  the  loss  of 
blood,  and  therefore  our  chief  attention  ought  to  be 
paid  to  the  prevention  of  this  by  stuffing,  and  the  judi- 
cious use  of  cold.  Fainintss,  feeling  of  sinking,  or 
actual  syncope,  are  removed  by  cool  air,  smelling  harts- 
horn, opiates,  and  gentle  cordials.  The  placenta  ought, 
in  general,  to  be  left  to  come  away  by  the  uterine  ei"- 
fons  ;  but,  in  the  m.ean  time,  we  mubt  guard  against 
hemorrhage  by  stuffing,  or  if  the  discharge  be  consider- 
able, and  the  secundines  can  be  brought  away  by  the 
finder  without  irritation,  that  ought  to  be  done. 

When  a  portion  of  the  placenta  remains  and  putre- 
fies, a  febrile  or  hectic  state  is  excited,  the  patient  be- 
comes sick,  and  the  strength  is  much  reduced  both  by 
fever  and  repeated  hemorrhages,  during  the  intervals 
of  which  fcetid  matter  is  discharged  from  the  vagina. 
The  lower  part  of  the  belly  is  tumid,  perhaps  tender, 
and  languor  alternates  with  hysterical  symptoms.  If  we 
can  fi;el  the  portion,  and  easily  exti'act  it,  this  ou^ht  to 
be  done  ;  but  we  must  not  irritate.  Injections  of  solutions 
of  sulphate  of  alumine  are  proper,  or  of  strong  decoc- 
tion of  oak  bark.  The  bowels  are  to  be  kept  regular, 
the  diet  should  be  light  aad  nourishing  ;  and  the  free 
use  of  fruit  or  vegetable  acid,  with  the  occasional  ex- 
hibition of  opiates,  are  proper.  In  prolonged  cases,  a 
gentle  emetic  may  be  of  service  in  procuring  the  re- 
moval of  the  putrid  mass. 

It  will  be   proper,  in  this  place,  to  notice  those  he- 
morrhages which  occur  in   the  latter  months  of  preg- 
nancy, and   which  are  attended  with  the  greatest  dan- 
ger both  to  the  mother  and   child.     These   have  been 
L  1  2 
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divided  into  iwo  classes  ;  those  arising  fi  om  the  im- 
plantation of  the  placenta  ovci'  the  os  uteri,  and  those 
in  wliicli  the  placenta  is  attached  higher  up.  This  di- 
vision is  highly  proper  in  one  respect,  but  is  neither 
safe  nor  useful,  if  it  is  to  give  rise  to  a  rule  of  practice 
peculiar  to  each  kind.  The  only  safe  rule  is  a  general 
one,  that  no  paiicnt,  in  flooding,  can  be  with  impunity 
allowed  to  remain  undelivered,  after  the  state  of  the 
OS  uteri  will  permit  of  delivery. 

The  first  attack  ot  hemorrliage  is  in  general  sudden 
^nd  severe,  but  it  soon  is  suspended,  or  at  least  mo- 
derated. It  often  takes  place  during  the  night,  and  is 
usually  unattended  with  pain.  The  eflfects  produced 
by  the  first  attack  will  depend  on  the  strength  and  ha- 
bit of  the  patient,  and  the  severity  of  the  hemorrhage. 
By  a  recurrence  of  the  discharge,  the  strength  however 
in    every  instance    is   greatly    reduced,  the  patient  be- 


comes pale,  and  the  pulse  feeble.  At  the  same  time, 
slight  but  inefficient  pains  are  excited.  The  os  uteri 
becomes  soft  and  dilatable,  perhaps  partially  dilated, 
and  hopes  are  entertained  that  labour  shall  come  on  and 
safely  relieve  the  patient.  Such  hopes  are  never  enter- 
tained by  any  man  who  understands  the  nature  of  the 
case,  for  although  one  or  two  patients  may  thus  escape 
out  of  many  hundreds,  the  rest  die  undelivered. 

The  plain  and  obvious  practice  to  be  followed  is,  to 
restrain  the  discharge  by  stuffing  the  vagina  until  the 
OS  uteri  becomes  dilatable,  and  tlien  deliver  the  patient 
by  turning  the  child.  We  thus  do  not  interfere  so  early 
as  to  produce  injurious  irritation  by  harshly  opening 
the  OS  uteri,  nor  do  we,  on  the  other  hand,  permit  the 
strength  to  be  sunk  to  a  hazardous  degree.  The  con- 
comitant treatment  must  proceed  on  general  principles. 


Part  II.     OF  PARTURITION. 


CHAP.  I. 

Of  the  Classification  of  Labours. 

Labour  may  be  defined  to  be  the  expulsive  efforts 
made  by  the  uterus  for  the  birth  of  the  child,  after  it 
has  acquired  such  a  degree  of  maturity  as  to  give  it  a 
chance  of  living  independently  of  its  uterine  appen- 
dages. 

Labours  may  be  divided  into  seven  classes. 

Class  \.  Natural  labour  ;  which  may  be  defined  to 
be  labour  taking  place  at  the  end  of  the  ninth  month 
of  pregnancy;  the  child  presenting  the  central  portion 
of  the  sagittal  suture,  and  the  forehead  being  directed 
at  first  toward  the  sacro-iliac  symphysis  ;  a  due  pro- 
portion existing  between  the  size  of  the  head  and  the 
capacity  of  the  pelvis  ;  the  pains  being  regular  and  ef- 
fective ;  the  process  not  continuing  beyond  24  hours, 
seldom  above  12,  and  very  often  not  for  six  ;  no  mor- 
bid affection  supervening  capable  of  preventing  deli- 
very, or  endangering  the  life  of  the  woman. 

This  comprehends  only  one  order. 

Class  II.  Premature  labour;  or  labour  taking  place 
considerably  before  the  completion  of  the  usual  period 
of  utero-gestation,  but  yet  not  so  early  as  necessarily  to 
prevent  the  child  from  surviving. 

This  comprehends  only  one  order. 

Class  III.  Preiernatuial  labours ;  or  those  in  which 
the  presentation  or  position  of  the  child,  is  different 
from  that  which  occurs  in  natural  labour,  or  in  which 
the  uterus  contains  a  plurality  nf  children,  or  monsters. 

This  comprehends  seven  orders. 

Order  1.   Presentation  of  the  breech. 

Oi  der  2.   Presentation  of  the  inferior  extremities. 

Older  3.   Presentation  of  the  superior  extremities. 

Order  4.  Presentation  of  the  back,  belly,  or  sides  of 
the  child. 

Older  5.  Mal-position  of  the  head. 

Order  6    Presentation  of  the  funis. 


Order  7 .  Plurality  of  children,  or  monsters. 

Class  IV  Tedious  labour,  or  labour  protracted  be- 
yond the  usual  duration  ;  the  delay  not  caused  by  the 
mal-position  of  the  child,  and  the  process  capable  of 
being  finished  safely,  without  the  use  of  extracting  in- 
struments. 

This  comprehends  two  orders. 

Order  1.  Where  the  delay  proceeds  from  some  im- 
perfection or  irregularity  of  muscular  action. 

Order  2.  Where  it  is  dependent  principally  on  some 
mechanical  impediment. 

Class  V.  Laborious  or  instrumental  labour;  labour 
which  cannot  be  completed  without  the  use  of  extract- 
ing instruments,  or  altering  the  proportion  betwixt  the 
size  of  the  child  and  the  capacity  of  the  pelvis. 

This  comprehends  two  orders. 

Order  1.  The  case  admitting  the  use  of  such  instru- 
ments as  do  not  necessarily  destroy  the  child. 

Order  2.  The  obstacle  to  delivery  being  so  great,  as 
to  require  that  the  life  of  the  child  should  be  sacrificed 
for  the  safety  of  the  mother. 

Class  VI.  Impracticable  labour;  labour  in  which 
the  child,  even  when  reduced  in  size,  cannot  pass 
through  the  pelvis. 

This  comprehends  only  one  order. 

Class  VII.  Complicated  labour;  labour  attended 
with  some  dangerous  or  troublesome  accident  or  dis- 
ease, connected  in  particular  instances  with  the  process 
of  partuiiiion. 

This  comprehends  six  orders. 

Order  1.  Labour  complicated  with  uterine  hemor- 
rhage. 

Order  2  Labour  complicated  with  hemorrhage  from 
other  organs. 

Order.  3.   Labour  complicated  with  syncope. 

Order  4    Lal)0ur  complicated  with  convulsions. 

Order  3.  Labour  complicated  with  rupture  of  tlie 
uterus. 

Order  6.  Labour  complicated  with  suppression  of 
urine,  or  rupture  of  the  bladder.* 


•  The  classification  of  labours  is  arbitrary,  and  varies  according  to  the  views  of  the  writers  and  teachers  of  midwifeiy.  Baudelocque. 
the  most  experienced  of  the  French  pnctitioners,  anil  an  able  writer,  has  the  following  division  : 
1st.  Labours  which  are  accomplished  by  the  efforts  of  nature  alone. 
Slid.  Labours  which  require  the  assistance  of  art,  but  which  may  be  completed  by  the  aid  of  the  hand  alone. 
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CHAP.  II. 

Of  J^aturat  Labour. 

The  intention  of  labour  is  to  expel  the  child  and  se- 
cumlint-s.  Tor  this  purpose,  the  first  thinp;  to  be  done 
by  the  process,  is  to  dilate,  to  a  sufficient  degree,  the  os 
uteri,  so  that  the  child  may  pass  through  it.  The  next 
point  to  be  gained  is,  tlie  expulsion  of  the  child  itself, 
and  last  of  all  the  foeial  appendages  are  to  be  thrown 
of!'.  The  process  may  therefore  be  divided  into  three 
stages.  The  first  stage  is  generally  the  most  tedious. 
It  is  attended  with  frequent  but  usually  short  pains, 
which  are  described  as  being  sharp,  and  sometimes  so 
severe  as  to  be  called  cutting  or  grinding.  They  com- 
monly begin  in  the  back,  and  extend  toward  the  pubis 
or  top  of  the  thighs  ;  but  there  is  in  this  respect  a  great 
diversity  with  different  women,  or  the  same  woman  at 
diflcreut  times.  Sometimes  the  pain  is  felt  chiefly  or 
entirely  in  the  abdomen,  the  back  being  not  at  all  af- 
fected during  this  stage  ;  and  it  is  generally  observed, 
that  such  pains  are  not  so  effective  as  those  which  af- 
fect the  back.  Or  the  pain  produced  by  the  contrac- 
tion of  the  womb  may  be  felt  in  the  uterine  region ; 
and  when  it  goes  off,  may  be  succeeded  by  a  distressing 
aching  in  the  back.  In  these  cases,  the  pain  is  confin- 
ed to  the  small  of  the  back  and  upper  part  of  the  sa- 
crum, and  is  either  of  a  dull  aching  kind,  or  sharp  and 
acute,  and,  in  some  instances,  is  attended  with  a  consi- 
derable degree  of  sickness,  or  tendency  to  syncope. 
The  most  regular  manner  of  attack,  is  for  pains  to  be 
at  first  confined  to  the  back,  descending  lower  by  de- 
grees, and  extending  round  to  the  belly,  pubis,  or  top 
and  fore  part  of  the  thighs,  and  gradually  stretching 
down  the  back  part  of  the  thighs,  the  fore  part  becom- 
ing easy  :  occasionally  one  thigh  alone  is  affected.  At 
this  time,  also,  one  of  the  legs  is  sometimes  affected  with 
cramp.  The  duration  of  each  pain  is  variable.  At 
first  it  is  very  short,  not  lasting  above  half  a  minute, 
perhaps  not  so  long;  but  by  degrees  it  remains  longer, 
and  become  more  severe.  The  aggravation,  however, 
is  not  uniform  ;  for  sometimes,  in  the  middle  of  the 
stage,  the  pains  are  shorter  and  more  trifling  than  in 
the  former  part  of  it.  During  the  intermission  of  the 
pains  the  woman  is  sometimes  very  drowsy,  but  at 
other  times  is  particularly  irritable  and  watchful.  The 
pains  are  early  attended  with  a  desire  to  grasp  or  hold 
by  the  nearest  object,  and  at  the  same  time  the  cheeks 
become  flushed,  anil  the  colour  increases  with  the  seve- 
rity of  the  pain.  The  os  uteri  being  considerably  dila- 
ted, the  second  stage  begins.  The  pains  become  diffe- 
rent, they  are  felt  lower  down,  they  are    more  protract- 


ed, and  attended  with  a  sense  of  bearing  uuwn,  or  an 
involuntary  desire  to  expel  or  strain  witli  the  muscles; 
and  this  desire  is  very  often  accompanied  with  a  strong 
inclination  to  go  to   stool.      A  perspiration  breaks  out, 
and  the  pulse,  which,  during  the  first  stage,  beat  rather 
more  frequently  that   usual,  becomes   still  quicker,  the 
woman  complains  of  being  hot,  and  generally  the  mouth 
is    parched.      Soon     after   the     commencement  of  this 
siage,it  is  usual  for  the   liquor  amnii  to  be  discharged. 
This  is    often   followed  by   a  short    respite    from  pain ; 
but    presently  the    efforts    are  redoubled.      Sometimes 
there  is  no  cessation,  but  the  pains  immediately  become 
more   severe,   and    sensibly    effective.     The    perineum 
now  begins   to    be   pressed  outward,  and  the   labia  are 
put  upon  the  stretch.     The  protrusion  of  the   peiineum 
gradually    increases,    but   it  is  not    constant  ;  for  when 
the  pain  goes  off,  the    head    genei-ally    recedes  a    little, 
and  the  perineum   is  relaxed.     Presently    the   head   de- 
scends so  low,  that    the  parts  are  kept  permanently  on 
the  stretch,  and  the  anus  is  carried  forward.     Then  the 
vertex    pressing  forward,   the   labia  are  elongated,  and 
the   orifice  of   the    vagina    dilated.      The  perineum     is 
very  thin,  much  stretched,  and  spread  over  the  head  of 
the   child.     .\s     the   head    passes    out,    the  perineum 
goes  back   over  the   forehead,  becoming  narrower-,  but 
still    more    distended   laterally.       If  the    perineum    did 
not   move    backward    as    the    head    moved    forward,  it 
would    run  a    greater  risk  of  being   torn  ;  and  indeed, 
even  in  the  most  regularly  conducted  labour,  a  part  of 
it  is  often  rent.     Delivery  of  the    head  is  accomplished 
with  very  severe  suffering;  but  immediately  afterwards 
the  woman  feels  easy,  and  free  from  pain.     In  a  very 
little  time,  however,  the  uterus  again  acts,  and  the  rest 
of  the  child  is   expelled,    which  completes   the  second 
stage  of  labour.     The  expulsion  of  the  body  is  gene- 
rally accomplished  very  easily  and  quickly  ;  but  some- 
times   the  woman     suffers  several   strong    and  forcing 
pains  before  the  shoulders  are   expelled.     The  birth  of 
the  child   is  succeeded,  after  a    short   calm,  by    a  very 
slight  degree  of  pain,  which  is  consequent  to  that  con- 
traction which  is  necessary  for  the  expulsion  of  the  pla- 
centa.    This    expulsion    is  accompanied  and   preceded 
by  a  slight  discharge  of  blood,  which  is   continued,  but 
in  decreasing  quantity,  for  a  few  days,  under  the  name 
of  the  red  lochia. 

The  existence  and  progress  of  labour,  and  the  man- 
ner in  which  the  child  is  placed,  are  ascertained  by  ex- 
amination fier  vaginam. 

Before  labour  begins,  the  os  uteri  is  generally  closed, 
and  directed  backwards  towards  the  sacrum.  When 
we  examine,  in  the  commencement  of  labour,  the  os 
uteri  is  to  be  sought  for  near  the  sacrum,  at  the  back 
part  of  the  pelvis,  whilst  between  that  spot  and  the 
pubis  we  can  pass  the  finger  along  the  fore  part  of  the 
cervix  uteri.     On  this   the  presenting  part  of  the  child 


3rd    Labours  which  cannot  be  accomplished  without  the  aid  of  instruments ;  or  in  which  it  is  useful  to  employ  them. 

The  clissification  adopted  in  the  lectures  on  Midwifery  in  the  University  of  Pennsylvania,  is  that  of  Smellie,  improved  by  Hamilton 
and  Denman,  viz. 

Ki.   Nauiral  labour,  where  the  head  presents,  and  the  child  is  expelled  by  the  natural  pains. 

2nd    Difficuli  labour,  where  ihe  head  presents,  but  the  birth  is  uncommonly  protracted,  or  requires  the  interposition  of  art. 

3rcl.  Prelernatural  labour,  when  any  o'her  part  than  the  head  first  presents. 

4ih.  Anomalous  or  complex  labours,  inouilinp  tliose  attended  with  haemorrhage  ;  with  convulsions;  when  there  is  a  plurality  of 
children;  or  where  the  funis  umbillcalis  presents  before  the  child — to  which  may  be  added,  labours  attended  with  rupture,  or  inver- 
sion of  Ihf  Utl.TUS. 

Each  of  the  three  first  classes  admit  of  divisions  into  Orders,  v^hich  it  is  unnecessary  to  enumerate  here. 

J. 
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rests,  so  thai  in  natural  labour  it  assumes  somewhat  the 
sliapc  of  the  head  ;  and,  for  the  sake  of  distinction,  we 
shall  call  it  the  tumour. 

In  some,  it  is  so  firmly  applied  to  the  head,  and  so 
tense,  tliat  a  supertiaical  observer  would  take  it  lor  the 
licad  itself.  In  this  case  the  labour  often  is  lini^ering. 
This  tumour,  or  portion  of  tiie  uterus,  is  broad  in  the 
beginning  of  labour,  but  becomes  narrower  as  the  os 
uteri  dilates,  until  at  last  it  is  completely  effaced,  the 
head  either  naked,  or  covered  by  the  membranes  oc- 
cupying the  vagina.  The  breadth  of  this  portion  of 
the  uterus,  therefore,  as  well  as  the  examination  of  the 
OS  uteri,  will  serve  to  ascertain  the  state  of  the  labour. 
The  protrusion  of  the  membranes,  and  discharge  of 
the  liquor  aranii,  ought  to  bear  a  certain  relation  to 
the  advancement  of  labour.  Whilst  the  os  uteri  is 
beginning  to  dilate,  the  membranes  have  little  tension  ; 
they  scarcely  protrude  through  the  os  uteri,  until  it 
be  considerably  opened.  But  in  proportion  as  the  di- 
latation advances,  and  the  pains  become  of  the  press- 
ing kind,  the  membranes  are  rendered  more  tense, 
protruding  during  a  pain,  and  becoming  slack  and  re- 
ceding when  it  goes  off.  In  the  first  stage  of  labour, 
the  head  will  be  found  placed  obliquely  along  the 
upper  part  of  the  pelvis,  with  the  vertex  directed  to- 
ward one  of  the  acetabula.  The  finger  can  easily  as- 
certain the  sagittal,  and  afterwards  the  lamboidal  su- 
ture;  the  central  poition  of  the  sagittal  suture  is  the 
point  from  which  we  set  out,  and,  if  the  finger  be 
readily  led  to  tftc  angle  formed  by  the  posterior  edges 
of  the  parietal  bones,  we  may  be  sure  that  the  presen- 
tation is  favourable.  If,  on  the  other  hand,  we  can 
feci  the  anterior  fontanelle,  the  vertex  is  generally  di- 
rected to  the  sacro-iliac  articulation.  When  the  pel- 
vis is  well  formed,  and  the  cranium  of  due  size,  the 
head  may  commonly  be  felt  in  every  stage  ot  la- 
bour ;  but  there  are  cases  in  which,  even  although  the 
pelvis  be  ample,  it  is  not  easily  touched  for  some 
time. 

When  the  vertex  comes  to  present  at  the  orifice  of 
the  vagina,  or  passes  a  line  drawn  from  the  under  edge 
ot  the  symphysis  pubis  back  to  the  sacrum,  the  peri- 
neum and  skin  near  the  tuberosities  of  the  ischia  be- 
come full,  as  if  swelled,  but  not  tense.  This  at  first 
proceeds  from  relaxation  of  the  muscles,  and  some  de- 
gree of  descent  of  the  vagina  and  rectum.  Whenever 
this  is  felt,  we  may  be  sure  that  the  head  is  descend- 
ing; but  although  a  few  pains  may  distend  the  peri- 
neum, it  may  yet  be  some  hours  before  this  takes 
place,  the  pains  for  all  that  time  appearing  to  produce 
very  liule  effect,  although  the  pelvis  be  well  formed. 
Should  the  perineum  become  stretched,  and  the  anus 
be  carried  forward  a  little  during  the  pain,  we  may 
expect  that  delivery  is  at  hand.  If  the  patient  have 
already  born  children,  the  child  is  sometimes  delivered 
within  a  few  minutes  after  the  perineum  is  first  felt  to 
become  full. 

It  is  immaterial  in  what  posture  the  patient  place 
herself  during  the  first  stage  of  labour;  but  in  the  se- 
cond stage,  when  delivery  is  approaching,  it  is  pro- 
per that  she  be  placed  on  her  side,  and  it  is  usual  for 
her  to  lie  on  her  left  side,  as  this  enables  the  practi- 
tioner to  use  his  right  hand.  The  knees  are  a  little 
drawn  up,  and  generally  at  this  time  kept  separate  by 
means  of  a  small  pillow  placed  between  them.  Many 
women  wish  to  have  their  feet  supported,  or  pressed 
against  by  an  assistant,  and  it  is  customary  to  give  her 


a  towel  to  grasp  in  her  hand.  This  is  either  held  by 
the  nurse,  or  fastened  to  the  bed- post.  We  must 
however  be  careful  that  these  contrivances  do  not  en- 
courage the  woman  to  make  too  strong  efforts  to  bear 
down.  When  the  patient  is  in  bed,  it  is  proper  to 
have  a  soft  warm  cloth  applied  to  the  external  parts, 
in  order  to  absorb  any  mucus  or  water  that  may  be 
discharged — and  this  is  to  be  removed  when  it  is  wet. 
Attempts  to  dilate  the  os  uteri  or  the  vagina  in  natu- 
ral labour,  and  the  application  of  unctuous  substances 
to  lubricate  the  parts,  are  now  very  properly  abandon- 
ed by  well-instructed  practitioners.  The  membranes 
ought  generally  to  be  allowed  to  burst  by  the  efforts 
of  the  uterus  alone,  for  this  is  the  regular  course  of 
nature,  and  a  premature  evacuation  of  the  water  either 
disorders  the  process  and  retards  the  labour,  or,  if  it 
accelerate  the  labour,  it  reftdcrs  it  more  painful.  Wc 
cannot,  however,  go  the  length  of  some,  who  say,  that 
the  artificial  evacuation  of  the  water  is  always  hurttul  ; 
for  there  are  circumstances  in  which  it  may  be  allow- 
able and  beneficial. 

Examination  ought,  in  the  first  stage  of  labour,  to 
be  practised  seldom  ;  but,  in  the  second  stage,  we  must 
have  recourse  to  it  more  frequently  ;  and  when  the 
pains  are  becoming  stronger,  and  the  head  advancing, 
we  must  not  leave  the  bedside. 

As  the  faces  are  generally  passed  at  this  time  in- 
voluntarily, a  soft  cloth  is  to  be  laid  on  the  perineum  ; 
and  when  the  second  stage  ot  labour  is  drawing  to  a 
conclusion,  the  hand  is  to  be  placed  on  this,  in  order 
to  prevent  the  rapid  delivery  of  the  head,  and  the  con- 
sequent laceration  of  the  perineum.  This  is  a  point  of 
very  great  importance,  and  which  requires  to  be  care- 
fully considered  by  the  practitioner. 

The  last  advice  to  be  given  respecting  this  stage  of 
labour  is,  that  as  we  retard  rather  than  encourage  the 
expulsion  of  the  head,  so  we  are  not  to  accelerate  the 
delivery  of  the  body. 

The  child  being  born,  a  ligature  is  to  be  applied 
on  the  cord  very  near  the  navel,  and  another  about 
two  inches  nearer  the  placenta.  It  is  then  to  be  divided 
betwixt  them,  and  the  child  removed.  The  hand  is 
next  to  be  placed  on  the  belly,  to  ascertain  that  there 
be  not  a  second  child,  and  the  finger  may,  for  the  same 
purpose,  be  slid  gently  along  the  cord  to  the  os  uteri. 
The  hand  of  an  assistant  should  be  applied  on  the  ab- 
domen, and  gently  pressed  on  the  uterus,  which  may 
excite  it  to  action,  and  prevent  torpor.  If  the  pla- 
centa be  not  expelled  soon,  the  uterine  region  may  be 
rubbed  with  the  hand,  to  excite  the  contraction  ot  the 
womb.  Immediately  after  the  expulsion  of  the  child 
there  is  often  a  copious  evacuation  of  water,  which  is 
sometimes  mistaken  by  the  woman  for  a  discharge  of 
blood.  But  hemorrhage  never  takes  place  so  instanta- 
neously, in  such  quantity.  It  is  generally  a  minute  or 
two,  sometimes  much  longer,  before  flooding  comes  on. 
Against  the  occurrence  of  this,  we  are  to  be  on  our 
guard. 

Soon  after  the  birth  of  the  child,  the  placenta  is  ex- 
pelled, and  this  process  is  accompanied  by  a  trifling  dis- 
charge of  blood  and  a  little  pain.  However,  it  some- 
times happens  that  it  is  retained,  and  the  retention 
may  or  may  not  be  complicated  with  flooding.  If 
it  be,  all  arc  agreed  on  the  propriety  of  introducing 
the  hand  first  to  excite  the  uterus,  and  then  to  extract 
the  placenta.  But  if  their  be  no  flooding,  many,  from 
a  fanciful  conceit  of  the  powers  of  nature,  are  for  do- 
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ing  nothing.  It  is  warrantable  and  proper  to  extract 
it  entirely  at  the  end  of  an  hour,  if  it  be  still  re- 
tained. 

In  every  instance,  but  more  particularly  of  tedi- 
ous labour,  and  in  those  cases  where  there  has  been 
the  smallest  indication  of  irregular  or  spasmodic  ac- 
tion of  the  womb,  it  is  indispensable  that  we  repeated- 
ly ascertain  that  no  hemorrhage  has  taken  place  ;  and 
this  ought  not  to  be  neglected,  even  after  the  placenta 
has  been  naturally  expelled.  Whether  the  placenta  be 
retained  or  thrown  off,  the  treatment  is  the  same, 
namely,  to  excite  the  regular  contraction  of  the  ute- 
rine fibres.  This  is  without  loss  of  time  to  be  done,  by 
introducing  the  hand  into  the  uterus,  when,  in  almost 
every  instance,  it  will  be  found  that  a  circular  or 
spasmodic  contraction  has  taken  place.  This  is  to  be 
gently  dilated  with  the  hand,  which  is  to  be  moved 
constantly  or  pressed  lightly  against  the  interior  sur- 
face, so  as  to  excite  universal  action  ;  nor  is  it  to  he 
withdrawn  till  that  be  accomplished.  If  the  placenta 
be  still  retained,  it  is  to  be  carefully  brouglit  down 
through  the  contraction  into  the  infeiior  part  of  the 
womb,  when  it  may  be  left  so  long  as  the  spasm  re- 
mains. Pressing  on  the  abdomen,  particularly  over 
the  uterus,  and  gently  grasping  of  the  womb,  through 
the  abdominal  position,  tends  to  excite  action,  whilst 
the  exhibition  of  a  full  dose  of  laudanum  contributes 
to  allay  the  spasm.  The  strength  is  in  the  mean  time 
to  be  suppoited  by  stimulants;  and  when  the  attack 
has  been  severe,  by  the  sedulous  use  of  light  nourish- 
ment. We  must  not,  however,  carry  the  cordial  plan 
too  far,  as  there  is  in  such  cases  a  propensity  to  inflam- 
mation of  the  womb  afterwards. 


CHAP.  III. 


Of  Premature  Labour. 

When  labour  is  established,  it  is  to  be  conducted 
much  in  the  same  way  with  parturition  at  the  full 
time  ;  but  the  following  observations  will  not  be  im- 
proper. The  patient  must  avoid  much  motion,  lest 
hemorrhage  be  excited.  Frequent  examination  and 
every  irritation  are  hurtful,  by  retarding  the  procts?, 
and  tending  to  produce  spasmodic  contraction.  II 
this  contraction  take  place,  marked  by  ptiroxyms  of 
pain,  referred  to  the  belly  or  pubis,  little  or  no  eflfect 
beini^  produced  on  the  os  uteri,  a  full  dose  of  tincture 
of  opium  should  be  given,  after  the  administration  of 
a  clyster.  Severe  pains,  with  prenuiture  tfiorts  to  bear 
down  and  a  rigid  slate  of  the  os  uteri,  require  vene- 
section, and  afterwards  an  opiate.  The  delivery  of 
the  child  is  to  be  retarded  rather  than  accelerated  in 
the  last  stage,  that  the  uterus  may  contract  on  the  pla- 
centa. This  is  farther  assisted  by  rubbing  gently  tlie 
uterine  region  after  deliviry.  If  the  placenta  be  long 
retained,  or  hemorrhage  come  on,  the  hand  is  to  be 
gently  introduced  inio  the  uierus,  and  pressed  on  the 
placenta  to  excite  the  fibres  to  tnrow  it  off  We 
should  not  rashly  attempt  lo  reu.ove  it,  for  we  are  apt 
to  tear  it  ;  neither  are  we  to  pull  the  cord,  fur  it  is 
easily  broken.  In  thc^e  cases  where  premature  la- 
bour is  connected  with  redundance  of  liquor  anmii, 
it  is  useful  to  introduce  the  hand  immediatt:ly  on  the 
delivery  uf  the  child,  for  the  placnta  is  apt  lo  be  i-e- 
taincd  by  irregular   contraction,     Wc  do  not  instantly 


extract  the  plucenta,  but  it  is  desirable  to  get  the 
liand  in  contact  with  it  before  the  circular  fibres  con- 
tract. Great  attention  is  to  be  paid  to  the  patient  for 
some  days  after  delivery,  as  she  is  liable  to  a  febrile 
affection,  which  may  be  either  of  the  inflammatory 
type,  or  of  the  nature  of  weed,  to  be  afterwards  noticed. 


CHAP.  IV. 

Of  Preternatural  Labour. 

Order  First. 

The  breech  is  distinguished  by  its  size  and  fleshy 
feel,  by  the  tuberocity  of  the  ischia,  the  shape  of  the 
ilium,  the  sulcus  between  the  thighs,  the  parts  of  ge- 
neration, and  by  the  discharge  of  meconium,  which 
very  often  takes  place  in  the  progress  of  labour.  Af- 
ter the  breech  has  descended  some  way  into  the  pel- 
vis, the  integuments  may  become  tense  or  swelled,  so 
as  to  make  it  resemble  the  head.  Before  the  mem- 
branes burst,  the  presentation  is  usually  very  mobile, 
and  bounds  up  readily  from  the  finger,  but  in  some 
instances  it  is  from  the  first  firmly  pressed  down  in  the 
pelvis,  and  felt  through  the  uterus  very  much  re- 
sembling the  head. 

Many  have  advised,  that  when  the  breech  present- 
ed, the  feet  should  be  brought  down  first;  but  the  es- 
tablished practice  now  is,  when  the  pelvis  is  well 
formed,  and  other  circumstances  require  speedy  de- 
livery, to  allow  the  breech  to  be  expelled  without  any 
interference,  until  it  has  passed  the  external  parts. 

Order  Second. 

Presentation  of  the  feet  is  known,  by  there  being  no 
rounded  tumour  formed  by  the  lower  part  of  the  ute- 
rus. The  membranes  also  protrude  in  a  more  elon- 
gated form  than  when  the  head  or  breech  present. 
The  presenting  part,  when  touched  during  the  remis- 
sion of  the  pain,  is  found  to  be  small,  and  affords  no 
resistance  to  the  finger.  When  the  membranes  break, 
we  may  discover  the  shape  of  the  toes  and  heel,  and 
the  articulation  at  the  ankle.  Sometimes  both  tiie  feet 
and  the  breech  present.  Two  circumstances  contri- 
bute to  an  easy  delivery  ;  frst,  That  the  toes  be  turn- 
ed to  the  sacro-iliac  junction  of  the  mother  ;  and  se- 
condly, That  both  feet  come  down  together.  The 
best  practice  is,  to  avoid  rupturing  the  membranes  till 
the  OS  uteri  be  sufficiently  dilated  ;  then  we  grasp  both 
feet  and  bring  them  into  the  vagina  ;  or,  if  both  present 
together  at  the  os  uteri,  we  may  allow  them  to  come 
down  unassisted. 

Order   Third. 

When  the  shoulder  or  arm  presents,  the  case  has 
the  general  character  of  preternatural  presentations. 
The  round  tumour,  formed  by  the  head  in  natural  la- 
bour, is  absent,  whilst  we  can  ascertain  the  shape  and 
connection  of  the  arm  and  shoulder.  A  shoulder  pi-e- 
sentation  can  only  be  confounded  with  that  of  the 
breech.  Hut,  in  the  former  case,  the  shape  of  the  sca- 
pulu,  the  ribs,  the  sharpness  of  the  shoulder-joint,  and 
ihe  direction  of  the  humerus,  together  with  our  often 
feeling  in  our  ixamination  either  the  hand  or  neck, 
will  be  uisanguisl.injj  marks.  In  the  latter,  the  round* 
er  shape  and  greater  firmness  of  the  ischium,  the  size 
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of  the  thigh,  its  direction  upwards,  and  its  lyini^  in 
contact  with  the  soft  helly,  the  spine  ot  the  ilium,  the 
parts  of  j^eneration,  the  size  of  the  tuberosity  of  the 
ischium,  and  the  general  shape  of  tlie  back  parts  of 
the  pelvis,  contribute  with  certainty  to  ascertain  the 
nature  of  the  case. 

In  most  cases  where  the  superior  extremities  pre- 
sent, the  feet  of  the  child  are  found  in  tlie  fore  part  of 
the  uteius,  toward  the  navel  of  the  mother.  But  their 
situation  may  be  known  by  examiniiij^  the  presentation. 

We  should  be  careful  not  to  rupture  the  membranes 
prematurely  ;  and  more  ePrcclually  to  preserve  them 
entire,  we  must  prevent  exertion,  or  much  motion  on 
the  part  of  the  mother.  As  soon  as  the  os  uteri  is 
soft,  and  easily  dilatable,  the  hand  should  be  intro- 
duced slowly  into  the  vagina,  the  os  uteri  gently  di- 
lated, and  the  membranes  ruptured.  The  hand  is  then 
immediately  to  be  carried  into  the  uterus,  and  upwards 
till  the  feet  are  found.  Both  feet  are  to  be  grasped 
betwixt  our  fingers,  and  brought  down  into  the  vagina, 
taking  care  that  the  toes  are  turned  to  the  back  of  the 
mother.  The  remaining  steps  have  been  already  de- 
scribed. 

But  if  the  water  have  been  long  evacuated,  then  the 
fibres  of  the  uterus  contract  strongly  on  the  cliild,  the 
presentation  is  forced  firmly  down,  and  the  wliole  body 
is  compressed  so  much,  that  the  circulation  in  the  cord 
is  frequently  impeded,  and,  if  the  labour  be  protracted, 
the  child  may  be  killed.  This  is  a  very  trou'ilesoiue 
case,  and  requires  great  caution.  If  the  pams  be  fre- 
quent, and  the  contraction  strong,  then  all  attempts  to 
introduce  the  hand,  and  turn  the  child,  must  not  only 
produce  great  agony,  but,  if  obstinately  persisted  in, 
may  tear  the  uterus  fiom  the  vagina,  or  lacerate  its  cer- 
vix or  body.  C'jpious  blood-letting  certainly  has  a 
power  in  many  cases  (T  rendering  turning  easy.  II  the 
patient  be  restless  and  feverish,  or  the  part  rigid,  it  is 
to  a  certain  extent  necessary  and  proper,  and  ought  to 
precede  an  opiate  ;  but  if  these  states  do  not  exist,  we 
shall  generally  succeed,  by  at  once  giving  a  powerful 
dose  of  tincture  of  opium,  not  less  than  sixty  or  eighty 
drops.  Previous  to  this,  the  bladder  is  to  be  empiied, 
lest  it  should  be  ruptured  during  the  operation  ;  and, 
if  necessary,  a  clyster  is  to  be  administered.  Trie  pa- 
tient is  then  to  be  left,  if  possible,  at  rest.  Somelimeb 
in  half  an  hour,  but  almost  always  within  two  hours 
after  the  anodyne  has  been  taken,  the  pains  become  so 
far  suspended,  as  to  render  the  operation  safe,  and  per- 
haps easy. 

In  some  instances,  when  no  attempt  was  made  to 
turn  the  child,  the  uterus  has  burst,  and  the  patient 
died,  whilst,  in  oiheis,  nature  has  at  length  effected  the 
expulsion  with  safely  to  the  mother. 

A  knowledge  of  the  fact  that  the  child  may  be  thus 
evolved  does  not  exonerate  us  from  making  attempts 
to  turn  ;  for  although  a  considerable  numbir  of  cases 
are  recorded  where  it  has  taken  place,  yet  these  are 
few  in  proportion  to  the  number  of  presentations  of  the 
shoulder  ;  and  in  a  large  city  containing  above  100,000 
inhabitants,  the  author  has  only  learned  of  one  instance 
where  this  has  taken  place. 

Order  Fourth. 
The  hips,  back,  belly,  breast,  or  sides,  may,  though 


very  rarely,  present,  the  child  lying  more  or  less 
transversely.  The  hip  is  sometimes  taken  for  the 
head,  but  is  to  be  distinguished  by  the  shape  and  rela- 
tions of  the  ilium.  In  all  the  other  cases,  ihe  presenta- 
tion remains  long  high;  but  when  the  finger  ran  reaih 
it,  the  precise  part  may  be  ascertained,  by  one  uiio 
is  accustomed  to  feel  the  body  of  a  child.  In  tluse 
presentations  the  hand  should  be  introduced,  to  find  the 
feet,  by  which  the  child  is  to  be  delivered.  This  rule 
is  absolute  with  regard  to  all  those  presentations,  except 
that  of  the  hip,  which  only  renders  labour  tedious,  and 
in  this  the  practice  must  be  determined  by  concumitanc 
circumstances. 

Order  Fifth. 

The  child  may  present  the  head,  and  yet  it  may  be 
improperly  situated,  and  give  rise  to  painful  and  tedious 
labuur. 

\sl,  The  forehead,  instead  of  the  vertex,  may  be  turn- 
ed towards  the  acetabulum.  In  this  case,  the  presenta- 
tion is  fell  in  the  fiist  stage  high  up,  S(noolh,  and  tlaUer 
than  usual.  In  a  little  longer-,  we  discover  the  anterior 
fontantlle,  and  ihe  situation  of  the  sutures.  By  degrees, 
the  head  enters  the  cavity  of  the  pelvis,  the  vertex 
being  turned  into  the  hollow  of  tlie  sacrum,  and  by  a 
continuance  of  the  pains,  the  forehead  either  turns  up 
within  the  pubis,  and  the  vertex  passes  out  over  the 
perintum,  or  the  face  gradually  descends,  and  the  chin 
clears  the  arch  ot  the  pubis,  the  vertex  turning  up  with- 
in the  pe-rineuin  towards  the  sacrum,  till  the  face  is 
born.  The  first  is  the  usual  process  in  this  presenta- 
tion ;  all  the  s(e|)S  of  the  labour  are  tedious,  and  often, 
for  a  considerable  period,  the  pains  seem  to  produce  no 
effect  whatever.  In  the  last  stage,  the  perineum  is 
consn  enibly  distended,  and  it  requires  care  and  pa- 
tience to  prevent  laceration.  If  it  be  discovered  early, 
it  is  c>  ilainly  proper  to  rupture  the  membranes,  and 
turn  the,  veitex  round;  a  proceeding  which  is  easily 
ai  I  limpl  shed,  and  which  prevents  much  p:iin  and  fret- 
fulness.  If  this  opportunity  be  lost,  we  may  still  give 
assistance.  The  late  Dr.  Clarke  says,  that  in  thirteen 
out  of  lourteen  cases,  he  succeeded  in  turning  round  the 
vertex,  by  introducing  cither  one  or  two  fingers  between 
the  side  of  the  head  near  the  coronal  suture  and  the 
sjmphysis  of  the  pubis,  and  pressing  steadily,  during  a 
pain,  against  the  parietal  bone*  The  writer  of  this  ar- 
ticle fully  concurs  in  the  opinion  given  by  that  excel- 
lent practitioner.  The  lontanelle,  or  crown  ol  the  head, 
may  also  present,  although  the  face  be  turned  to  the 
sacro-iliac  junction.  In  this  case  it  is  felt  early,  atid, 
by  tracing  the  coronal  suture,  we  may  ascertain  whe- 
ther the  frontal  bones  lie  before  or  behind.  It  is  a 
much  more  uncommon  presentation  than  that  noticed 
above.  The  labour  is,  at  first,  a  little  slower  than  in  a 
natural  presentation,  but,  by  degrees,  the  head  becomes 
moie  oblique,  the  vertex  descending  ;  and  this  may  be 
assisted,  by  supporting  the  forehead  with  the  finger 
during  a  pain. 

2d,  The  side  of  the  head  may  present.  In  this  case 
the  presentation  is  long  of  being  felt,  but  it  is  recog- 
nised by  the  ear.  If,  however,  it  has  been  long  pres- 
sed in  the  pelvis,  it  is  extremely  difficult  to  determine 
the  case.  It  is  very  rare,  and  has  even  been  deemed  to 
be   impossible.     In  some  instances  the  child  has  been 


'  This  mode  of  proceeding  appears  to  have  been  first  recommended  by  Baudelocqiie.    J. 
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turned,  but  it  is  most  common  to  rectify  the  position  of 
the  head,  by  introducing  the  hand. 

Zcl,  The  occiput  may  present,  the  triangular  part  of 
the  bone  being  fell  at  the  os  uteri.  It  is  known  by  its 
shape,  by  the  iainliojdal  suture,  and  its  vicinity  to  the 
neck.  The  forehead  rests  on  some  part  of  one  of  the 
psoae-niuscles,  and  from  this  oblique  position  of  the  head, 
the  labour  is  tedious.  It  lias  been  proposed,  in  this 
c«se,  to  turn  ;  but  it  is  belter,  if  we  do  any  thing,  to 
rectify  the  position  of  the  head  with  the  hand.  Nature 
is,  however,  adequate  to  the  delivery,  even  if  not  assisted. 

ilh,  The  face  may  present,  with  the  chin  to  one  of  the 
acctabula,  or  to  the  sacro-iliac  junction,  or  to  the  pubis 
or  sjcriim.  The  first  two  are  the  best,  the  third  is  more 
troublesome,  and  the  last  is  worst  of  all. 

If  the  presentation  be  discovered  early,  there  can  be 
little  doubt  as  to  llie  propriety  of  reciifying  the  posi- 
tion, but,  if  the  labour  be  advanced,  this  is  difficult  ;  and 
then  it  only  remains  that  we  should  endeavour,  if  ihe 
labour  be  severe  and  lediijus,  to  make  the  face  descend 
obliquely,  by  caiuioubly,  bu;  firoily  supporting  with  a 
finger,  during  the  pains,  the  cliin  or  end  which  is 
highest,  in  order  to  favour  tlie  descent  of  the  tower  end. 
When  the  chin  has  advanced  so  far  as  to  coma  near  the 
arch  of  the  pubis,  we  may  follow  a  dilVercnt  method, 
and  gently  depress  it,  wliich  assists  the  delivery,  for  ge- 
nerally the  chin  is  first  evolved. 

Order  Sixth. 

Sometimes  the  cord  desceniis  before,  or  along  witli 
the  presenting  part  of  the  child.  This  has  no  influence 
on  the  i)rocess  of  delivery,  but  it  may  have  a  fatal  ef- 
fect on  the  child.  As  soon  as  the  os  uteri  will  admit 
the  introduction  of  the  hand,  the  child  should  be  turned, 
if  it  can  be  easily  done.  But  if  the  presentation  bo  ad- 
vanced before  we  are  called,  and  turning  be  difficult,  then 
we  must  endeavour  tci  keep  the  cord  slack,  or  remove 
it  to  that  part  of  the  pelvis  where  it  is  least  liable  to  be 
compressed:  or  it  will  be  still  better  lo  endeavour,  with 
two  fingers,  to  push  the  cord  slowly  past  the  head,  and 
prevent  it,  for  two  or  three  panis,  from  coming  down 
again.* 

Should  this  not  be  practicable,  and  the  pulsation  suf- 
fer, or  the  circulation  be  endangered,  we  must  accele- 
rate labour  by  the  forceps. 

Order  Seventh. 

The  signs  by  which  the  existence  of  a  plurality  of 
children  are  said  to  be  indicated,  are  so  completrly  fal- 
lacious, that  no  reliance  can  be  placed  upon  them,  nor 
can  we  generally  determine  the  existence  of  twins,  un- 
til the  first  child  be  born.  Then,  by  placing  the  hand 
on  the  abdomen,  the  uterus  is  felt  laiye,  if  it  contain 
another  child,  and  by  examination /ifr  vaginam,  the  se- 
cond set  of  membranes,  or  some  pan  ni  ih.  thiltl,  is 
found  to  present.  This  mode  of  inquiry  is  proper  after 
every  delivery. 

If  the  first  child  present  the  head,  the  second  gene- 
rally presents  the  breech  or  feel,  and  vice  versa  ;  but 
sometimes  the  fust  presents  the  arm,  and,  in  thac  case, 
when  wc  turn,  we  must  be  carelul  that  the  feet  ol  the 
same  child  be  brought  down.  This  first  being  deliver- 
ed, the  hand  is  to  be  again  introduced,  to  search  for  the 


feet  of  the  second  child,  whicii  are  to  be  brought  into  the 
vagina,  but  the  delivery  is  not  lo  be  hurried. 

It  sometimes  happens  that,  after  the  first  child  'n 
born,  the  pains  become  suspended,  and  the  second  i> 
not  born  for  several  hours.  Now  tliis  is  an  unpleasant 
state,  both  for  the  patient  and  practitioner.  She  must 
discover  that  there  is  something  unusual  about  her  ;  lie 
must  be  conscious  that  hemorrhage,  or  some  other  dan- 
geious  symptom,  may  suj)ervenc.  The  first  rule  to  be 
observed  is,  that  the  accoucheur  is  on  no  account  to 
leave  his  patient  till  she  be  delivered.  The  second  re- 
gards the  time  for  delivering.  Some  have  advised  that 
the  case  be  entirely  left  to  the  efforts  of  nature,  whilst 
others  recommend  a  speedy  delivery.  The  safest  prac- 
tice, if  the  head  ptesent,  lies  between  the  two  opinions. 
If  effective  pains  ilu  not  come  on  in  an  hour,  the  child 
ought  to  be  delivered  by  turning. 

It  remains  to  be  observed,  that  wc  ouglu  to  be  pecu- 
liarly careful  in  conducting  the  expulsion  of  the  placen- 
tae of  twins.  Oiving  to  the  disieniiun  of  the  uterus,  and 
its  continued  action  in  expelling  two  children,  there  is 
a  greater  than  usual  risk  of  uterine  hemorrhage  taking 
place.  The  patient  must  be  kept  very  quiet  and  cool  ; 
gentle  pressure  should  be  made  with  the  hand  exter- 
nally on  tlie  womb,  and  no  forcible  attempts  are  to  be 
permitted  fvv  the  extraction  of  the  placentae,  by  pull- 
ing the  cords.  If  hemorrhage  come  on,  then  the  hand 
is  to  be  introduced  to  excite  the  uterine  action,  and  the 
two  placenise  are  to  be  extracted  together.  The  ap- 
plication of  the  bandage,  and  other  subsequent  arrange- 
ments, must  be  conducted  with  caution,  lest  hemor- 
rliago  be  excited. 


CHAP.  V. 

0/  Tedious  Labour. 
Order  First. 

Tedious  labour  may  occur  under  three  different  cir- 
cumstances : 

First,  The  pains  may  be  from  the  beginning  weak  or 
few,  and  the  labour  may  be  long  of  becoming  brisk. 

Second,  The  pains  during  the  first  stage  may  be 
sharp  and  frequent,  but  not  effective;  in  consequence 
of  which  the  power  of  the  uterus  is  worn  out  before  the 
head  of  the  child  have  fully  entered  into  the  pelvis,  or 
come  into  a  situation  to  be  expelled. 

Third,  The  pains  during  the  whole  course  may  be 
strong  and  brisk,  but,  from  some  meclianical  obstacle, 
delivery  may  be  long  prevented,  and  it  may  even  be  ne- 
cessary to  liave  recourse  lo  artificial   force. 

Different  causes  may  produce  tedious  labour,  whicli 
cannot  be  minutely  enumerated  in  this  place.  Amongst 
these  we  may  mention  a  slight  disproportion  between 
the  capacity  of  the  pelvis  and  the  size  of  the  head  of 
the  child,  rigidity  of  the  soft  parts,  unnatural  strength 
of  the  membranes,  &c.  One  of  ilie  most  frequent  is,  in- 
efficient action  of  the  uterus,  during  which  tlic  pains, 
though  productive,  perhaps,  of  considerable  sensation, 
have  little  etfiracy,  or  they  may  be  deficient  both  in 
point  of  sensation  and  efl'ect.     Various  causes  may  pro- 


•  In  these  cases  it  is  recommeucled  to  raise  ,tie  hips  of  the  patient  considerably  above  the  level  of  the  head,  and  keep  them  in  that 
situation  until  lUe  cord  may  have  receded,  and  the  presenting  part  of  the  child  tr.ken  its  place.      J. 
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duce  this  ;  as  for  instance,  premature  evacuation  of  the 
liquor  amnii,  undue  distention  of  the  womb,  torpor  of 
the  uterine  fibres,  passions  of  the  mind,  Sec.  and  it  is  a 
fact,  that  the  same  exciting  causes  may,  indifferentcases, 
produce  very  different,  ;ind  even  opposite  effects,  in 
consequence  of  concomitant  circumstances.  In  gene- 
ral, it  is  not  necesssary  to  interfere  artificially, unless  the 
labour  be  unusually  tedious,  or  complicated  with  some 
urgent  symptoms.  Stimulants  arc  neither  safe  nor  al- 
lowable, if  we  except  the  exhibition  of  a  clyster,  to  ex- 
cite the  uterus  sympathetically.  An  opposite  plan  is 
more  useful,  namely,  instead  of  endeavouring  to  increase 
the  force,  to  diminisli  the  resistance,  which  is  most  rea- 
dily done  by  venesection.  Hippocrates  was  well  ac- 
quainted with  the  good  effect  of  detracting  blood  in  fa- 
cilitating labour.  He  advised  it  to  be  taken  from  the 
foot,  but  the  modus  operandi  is  the  same,  whatever  vein 
be  opened,  and  it  is  deeply  to  be  regretted,  that  the  opi- 
nion of  this  great  man  was  so  long  neglected.  Blood- 
letting is  safe  in  every  case,  where  a  debilitated  consti- 
tution, or  exiiausted  system,  or  previous  fatigue,  do  not 
forbid  it.  In  many  cases,  more  particularly  when  the 
OS  uteri  is  rigid,  or  the  soft  parts  do  not  relax,  it  is  pro- 
ductive of  most  speedy  improvement.  The  diminution 
of  resistance,  and  augmentation  of  expulsive  force,  do 
not  bear  an  exact  proportion  to  each  other,  but  the  lat- 
ter is  in  a  high  ratio  to  the  former,und  when  the  expul- 
sive action  is  once  much  excited,  it  goes  on  increasing. 
This  principle  is  illustrated  by  the  fact,  that  parturition 
is  greatly  accelerated  by  rupturing  the  membranes,  and 
thereby  allowing  the  water  to  run  out,  and  the  ute- 
rus to  contract  ;  a  practice  which  ought  not  to  be  adopt- 
ed unnecessarily,  but  which,  in  tedious  labour,  is  often 
•attended  with  most  mariied  benefit.  A  change  of  pos- 
ture also  is  useful,  so  as  to  make  the  power  of  gravity 
correspond  with  the  uterine  efforts.  Hence,  standing 
or  kneeling  is  often  of  benefit ;  an  erect  position  is  also 
of  service,  by  the  stimulus  given  to  the  sensible  os  ute- 
ri by  the  greater  pressure  of  the  presentation.  \Valking 
gives  an  additional  excitement  to  the  action.  Another 
advice  to  be  given  is  highly  important,  namely,  that 
when  the  pains  are  regular,  but  not  effective,  and  tlie 
labour  proves  to  be  tedious,  tiie  os  uteri  should  be  gen- 
tly dilated,  so  as  to  be  completely  opened  within  from 
ten  to  fourteen  hours  from  the  establishment  of  labour. 
The  exact  time  cannot  be  laid  down  to  suit  any  case, 
us  a  little  latitude  within  these  periods  must  be  allow- 
ed, according  to  the  state  of  the  pains  and  the  condition 
of  the  patient,  and  the  effect  already  produced  on  the 
OS  uteri.  It  is  not  meant  to  say  that  the  rule  is  abso- 
lute ;  for  pains  may,  after  continuing  a  few  hours,  go 
off  for  a  day,  and  the  os  uteri  may  scarcely  be  afi'ect- 
ed.  In  such  cases,  interference  is  improper.  But  if  the 
pains  have  regularly  continued,  and  the  os  uteri  have 
yielded  slowly,  and  to  an  imperfect  extent,  and  the  pre- 
sentation is  felt  resting  on  it,  a  delay  l>eyond  12  hours 
will  generally  be  productive  of  future  exhaustion  of  tlic 
uterus.  This  is  a  principle  which  has  most  ably  been 
explained  by  Dr.  Hamilton,  wlio  has  insisted  on  the 
great  danger  of  allowing  the  first  stage  of  labour  to  be 
unduly  protracted.  By  pressing  steadily  but  gently  on 
the  anterior  margin  of  the  os  uteri  during  a  pain,  with 
two  fingers  resting  on  the   head,  it  is  safely   and    easily 


dilated  to  its  full  extent,  by  persisting  for  several  pains 
in  succession,  or  repeating  our  gentle  endeavour  at  longer 
intervals.    Tliis,  especially  if  preceded  by  blood-letting, 
never  fails  to  dilate  completely  the  os  uteri ;  and  those 
natural  efforts  of  the  womb,  which  would   have  other- 
wise been  requisite  to  open  the  mouth  of  the  womb,  are 
spared,  and  llie  strength  and  force  directed  to  the  ex- 
pulsion of    the  child.     The    pains    generally    become 
stronger  and  bearing  down,  not  so  much  from  the  gen- 
tle stimulus  applied  to  the  os  uteri,  as  on  the  princi- 
ple already  laid  down.     All    resistance  is  taken  away 
from  the  lower  pan  of  the  uterine  cavity,  and  the  mus- 
cular action  has  only  to  force  the  head  through  the    pel- 
vis.    Even    when  the  necessity  of  instrumental  aid   is 
anticipated,  this  practice  ought  to  be  adopted;  and  in- 
deed in  such  cases,  above  all  others,  is  important.   When 
the  os  uteri  is  rigid  or  tumid,  blood-letting  ought  never 
to  be    omitted,  unless  the   patient    be  debilitated,  and 
at  once  render  it   dilatable  and  soft.     In  this  desirable 
state  of  the  mouth  of  the  womb,  if  its  aperture  be  equal 
to  half-a-crown,  the  membranes  may  be  ruptured  witli 
advantage,  if  they  have  not  already  given  way;  and  the 
principle  on  which  this  advice  is  given  has   been  ex- 
plained above.     On  the  other  hand,  when  the  os  uteri 
is  rigid,  the  membranes  ought  to  be  preserved  entire  un- 
til relaxation   take  place.     Opening  them   is  also  im- 
proper, if  tlie   OS  uteri   be  very  irritable.     The  writer 
is  well   aware   that  these  directions  may  be  misrepre- 
sented, and,  perhaps,  by  some  ignorant  people  misun- 
derstood, and  supposed  to  encourage  rashness  and  irri- 
tation, and   improper  interference  with  natural  labour. 
He  is  little  accustomed  to  conceal  his  sentiments,  from 
the  wish  to  screen  responsibility, and  believing  that  these 
opinions  are  of  great  importance  in  the  management  of 
tedious   labour,    he  deems  it  a    duty    to  support  and 
recommend  them.     When  the  pains  are  deficient  from 
debility,  excited  by  previous  fatigue,  it  is  generally  pro- 
per to  procure  a  suspension  by  an  opiate,  more  especial- 
ly if  the  water  have  been  discharged.     In  a  state  of  fa- 
tigue, when  we   wish    to  procure  rest,  or  when  the  os 
uteri  remains  rigid,  and  in   a  debilitated  patient,  where 
we  dare  not  use  the  lancet  with  safety,  a  full  dose  ought 
to  be  given,  and  it  is  most  safely  administered  as  a  clys- 
ter.    On  the  other   hand,  when  our  object  is  to  excite 
the  pains  rather  than  to  suspend  them,  a  small  dose,  20 
or  25  drops  for  instance,  may   be  given,  and  often    has 
the  effect  of  rendering  the  action  brisker.*     It  is  useful 
previously  to  learn,  if  we  can,  how  the  medicine  agrees 
with  the  patient.     The  strength  is  to  be  supported  by 
light  and  mild  nourishment,  and  sometimes  a  little  wine. 
Irregular  action  of  the  uterine  fibres  is  another  cause 
of  tedious  labour,  and  which,  amongst  other  sources,  very 
often  arises  from  the  spontaneous  discharge  of  the  liquor 
amnii  before,  or  in  the  commencement  of  labour.     The 
pains  produce  little  effect,  and   when  they  go  off,  leave 
behind  them  a  distressing  uneasiness  in  the   back.     A 
saline  clyster,  and  pressing  up  the  head  of  the  child  gen- 
tly during  a  pain,  to  procure  the  more  perfect  evacuation 
of  the  liquor  amnii,  are  useful.  Blood-letting  is  proper,  if 
the  OS  uteri  be  rigid  or  tumid,  which  is  often  the  case, 
especially  if  the  waters  have  been  prematurely  discharg- 
ed.     If  these  means  fail,  or  have  not  been  proper,  as  for 
instance  in    consequence   of  previous  debility,  an  ano- 


•  For  the  purpose  of  exciting  more  energetic  contractions  of  the  uterus  in  tlie  cases  .illuded  to  above,  nothinjj  lias  been   found  so 
effectual  as  the  ergot  of  rye,  by  some  called  Secale  Cornutum,  in  doses  of  15  or  20  grains,  but  not  repeated  frequently.        J. 
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dyne  clyster,  or  opium  suppository,  is  of  benefit.  If 
this  stale  should  exist,  without  evacuation  of  the  water, 
it  is  useful,  if  the  os  uteri  be  soft,  thin,  and  consider- 
ably dilated,  to  rupture  the  membranes.  In  all  tliese 
cases,  the  advice  already  given,  not  to  allow  the  os  uteri 
to  remain  too  long  undilated,  ought  to  be  acted  on.  Al- 
tera time  the  child  is  expelled,  but  spasmodic  contrac- 
tion and  hemorrhage  are  apt  to  follow.  When  labour 
is  rendered  tedious,  by  the  accession  of  fever,  or  local 
inflammation,  the  lancet  and  cool  air,  with  a  laxative 
clyster,  are  the  most  useful  means  of  relief,  whilst 
timely  recourse  should  be  had  to  the  forceps,  if  neces- 
sary. 

Order  Second. 

When  there  exists  a  disproportion  between  the  size 
of  the  child  and  the  capacity  ot  the  pelvis,  labour  must 
be  more  or  less  tedious  and  severe.  In  such  cases,  our 
attention  ought  to  be  directed  to  the  regulation  of  the 
bowels,  evacuation  of  the  urine,  the  preservation  of 
strength,  particularly  by  avoiding  all  unnecessary  ex- 
ertion, the  procuring  of  sleep,  and  a  respite  from  suf- 
fering, if  that  can  be  safely  done  by  an  opiate,  and, 
above  all,  to  the  prevention  of  dangerous  exhaustion, 
by  not  permitting  the  first  stage  of  labour,  or  the  com- 
plete dilatation  of  the  os  uteri  to  be  too  long  protracted, 
and  afterwards  having  timely  recourse  to  artificial  de- 
livery. 

CHAP.  VI. 

Of  Instrumental  Labour. 

Order  First. 

When  the  head  of  the  child,  and  the  cavity  of  the 
pelvis,  do  not  bear  a  just  proportion  to  each  other,  the 
resistance  to  the  passage  of  the  head  may  be  so  great  as 
to  prevent  the  safe  delivery  of  the  child.  The  increas- 
ed obstacle  either  for  a  time  checks  the  full  expulsive 
action  of  the  womb,  rnd  ultimately  unfits  it  for  accom- 
plishing its  purpose,  or  affords  such  resistance  as  not  to 
be  safely  overcome  by  the  most  severe  efforts  which  are 
ultimately  excited.  It  is,  however,  a  great  error  to  sup- 
pose, that  this  is  the  only  case  requiring  the  ?id  ot  in- 
struments ;  for  the  resistance  afforded  by  the  soft  parts, 
and  various  other  causes  influencing  the  action  of  the 
uterus,  and  producing  tedious  labour,  may  render  them 
necessary.  Many  females  require  the  forceps  for  the 
delivery  of  their  first  child,  who  afterwards  are  naturally 
delivered  both  with  facility  and  celerity.  These  two 
cases  have  been  noticed  by  practical  writers  under  the 
distinction  of  impaction  and  arrest,  the  first  being  sup- 
posed, and  justly,  to  require  more  prompt  interference 
than  the  second.  It  is.  however,  much  to  be  fear- 
ed, that  in  both  there  is  an  undue  backwardness  to  in- 
terfere, and  an  overweaning  confidence  placed  in  the 
powers  of  nature.  It  is  indeed  true,  that,  in  many  of 
these  cases,  the  child  may  be  at  last  expelled  without 
artificial  aid  ;  but  in  no  small  proportion  of  instances 
there  is  good  ground  to  fear  that  it  shall  be  still-born, 
and  that  the  mother  shall  sink  from  hemorrhage  or  ex- 
haustion, or  have  fatal  inflammation  excited.  The  dan- 
ger in  protracted  labour  is  greater  to  the  child  than 
the  mother  ;  that  is,  the  one  perishes  sooner  than  the 
other  From  the  tables  of  Dr.  Brcen,  exhibiting  the 
result  of  the  practice  in  the  Dublin  lying-in  hospital,  it 


appears  that,  out  of  196  women  who  Iiad  tedious  la- 
bour of  their  fiist  child,  but  were  delivered  by  the  ef- 
forts of  nature,  59  bore  dead  children  ;  that  is,  three- 
tenths  of  the  children  were  lost.  If  we  come  to  parti- 
culars, we  find,  that  when  the  labour  lasted  from  30  to 
40  hours,  rather  more  than  one-fifth  of  the  children 
was  lost,  and  1  woman  in  54  died.  When  it  lasted 
from  40  to  50  hours,  three-tenths  of  the  children 
were  lost,  and  one  woman  in  13.  When  it  continued 
from  50  to  60  hours,  1  woman  in  1 1  died,  and  not  (juite 
one-third  of  the  children  were  stillborn.  It  is  impos- 
sible to  form  a  comparison  of  these  results  with  those 
where  instruments  were  employed,  because  they  were 
always  delayed  long,  or,  when  employed  early,  were  re- 
sorted to  under  dangerous  circumstances.  In  little  more 
than  half  acentury,  780.001  women  were  delivered  in  the 
Dublin  hospital,  and  at  an  average  1  child  in  18  was 
still-born.  The  deaths  among  women  were  as  1  to  92. 
It  is  impossible  to  draw  all  the  important  conclusions 
here  which  might  be  done  from  these  documents  ;  but 
the  following  facts  cannot  fail  to  strike  the  reader.  In 
women  who  were  between  30  and  40  hours  in  labour 
of  their  first  child,  and  delivered  without  aid,  1  woman 
in  34,  instead  of  92,  the  average  of  the  whole,  died  ;  and 

I  child  in  5,  instead  of  18.  If  the  woman  have  previ- 
ously borne  children,  protracted  labour  becomes  more 
dangerous,  as  it  must  generally  have  arisen  from  the 
state  of  the  pelvis  ;  for  in   the  same  period  1  woman  in 

II  died;  but  the  loss  of  children  was  rather  less, 
namely,  1  in  6.  In  the  range  of  the  next  10  hours,  that 
is  to  say,  if  more  than  40,  and  under  50,  were  allowed  to 
elapse,  1  woman  in  13,  and  3  children  out  of  10,  were 
lost.  The  conclusion  is  against  delay.  It  is  quite  a 
mistake  to  suppose,  that  the  application  of  the  forceps 
by  a  careful  practitioner  is  necessarily  more  painful  or 
more  dangerous  than  the  efforts  made  by  nature  for  the 
expulsion  of  the  child  in  such  cases.  On  the  contrary, 
the  sufferings  of  the  mother  are  both  shortened  and  di- 
minished, and  her  subsequent  safety  ensured,  whilst  the 
life  of  the  child  is  preserved,  which  othcrwisi;  would  be 
lost.  Doubtless  the  unnecessary  and  wanton  use  of 
instruments  is  strongly  to  be  reprehended  ;  but  much 
and  pretty  long  experience  has  convinced  the  writer  of 
this  article,  that  of  the  two  extremes  of  premature  and 
dilatory  recourse  to  the  forceps,  the  latter  is  by  far  the 
most  dangerous,  and  the  most  to  be  dreaded.  He  is 
particularly  happy  to  embrace  the  present  opportunity 
of  expressing  his  concurrence  in  the  sentiments  main- 
tained on  this  subject  by  Dr.  Hamilton,  the  justly  ce- 
lebrated professor  who  fills  the  obstetric  chair  in  Edin- 
burgh, and  to  whom  the  profession  is  indebted  for 
many  advantages,  and  for  none  more  than  his  powerful 
recommendation  of  early  recourse  to  instrumental  aid. 

To  deliver  precise  rules  for  the  time  and  manner  of 
applying  the  forceps,  which  ought  decidedly  to  be  pre- 
ferred to  the  lever,  would  require  a  more  minute  detail 
than  is  compatible  with  this  work,  nor  is  it  perhaps  ne- 
cessary, as  these  are  fully  laid  down  in  those  elemen- 
tary books  wiiich  are  in  the  hands  of  every  practitioner. 
The    following  observations,  however,  may  bo   useful  : 

Isr,  In  every  instance,  where  there  is  reason  to  appre- 
hend a  tedious  or  difficult  labour,  it  is  of  importance  to 
prevent  the  first  stage  from  being  unnecessarily  pro- 
tracted. When  the  pains  .ire  regular,  but  productive 
of  little  effect,  the  means  already  pointed  out  for  procur- 
ing dilatation  of  the  os  uteri  within  a  limited  period, 
generally  twelve  hours,  ought  to  be  employed. 
M  m  -: 


27g 


MIDWIFERY. 


"d,  If  the  delivery  can  be  accomplislied  by  the  lor- 
ceps,  k  is  possible  lo  apply  the  inslrumeiu  whenever 
the  OS  uteri  is  completely  dilated,  but  not  sooner. 

3f/,  Although  the  iasi  assertion  be  true,  )et  it  is  ge- 
nerally found  that  the  more  the  head  has  advaiiced  in 
the  pelvis,  the  easier  is  the  application  of  the  instru- 
ment, with  the  exception  of  those  cases  where  the  head 
is  firmly  wedtced  in  the  jielvis  In  such  cases  it  has 
been  necessary  lo  raise  it  up  a  little.  When  the  ear  of 
the  child  can  be  felt  Ijehmel  the  pubis,  when  a  consi- 
derable part  of  the  cranium  corresponds  to  the  hollow 
of  the  sacrum,  and  the  perineum  is  touched,  or  a  liitle 
pressed  by  the  head,  the  case  may  be  managed  with  the 
forceps,  without  much  difficulty. 

Alh,  A  rule  has  been  laid  clown,  that  before  we  apply 
the  instiuiiient,  we  should  allow  the  he.id  to  rest  on  the 
perineum  for  six  hours  ;  thai  is,  that  we  shall  delay  to 
act  for  six  hours  afteraction  has  become  easy.  There 
is  no  rule  mure  absurd,  and  less  to  be  depended  on, 
for  we  may  sometimes  delay  much  longer  ;  and  in  other 
eases,  be  required  to  deliver  much  sooner. 

5th,  VVc  never  ouglit  to  allow  the  head  to  remain 
long  impacted,  that  is,  much  pressure  to  continue  for  a 
length  of  lime  on  the  soft  pans,  nor  ought  we  to  per- 
mit the  uterine  action  to  become  exhausted,  far  less  the 
general  strength  to  be  much  impaired.  II  we  do,  ute- 
rine hemorrhage  succeeds  delivery  or  inflammation 
comes  on  after  it,  or  the  uterus  is  ruptured  ;  and,  in  the 
case  of  impaction,  if  the  patient  escape  this  risk,  she  is 
liable  lo  sloughing  of  the  soft  parts,  particularly  of  the 
urinary  organs.  Continued  pressure  produces  swell- 
ing of  the  soft  parts  in  the  pelvis,  which  impedes  deli- 
very. It  is  preceded  by  heat  and  dryness  of  tiie  vagi- 
na, which  indicate  inflammation  coming  on,  and,  if 
delivery  be  not  resorted  to,  the  case  is  likely  to  prove 
fatal. 

f>ih,  Whenever  we  find  that  the  head  is  remaining 
stationary  for  several  hours,  and  the  uterine  eflbrts  do- 
ing no  good,  although  frequent  and  painful,  and  when 
the  ordinary  means  advised  in  tedious  labour  prove  of 
no  avail,  we  are  warranted  to  interfere.  A  prolonga- 
tion of  suffering  would  only  endanger  both  mother  and 
child.  It  is  no  reasonable  objection  to  this,  that  we 
find  women  continue  in  severe  labour  for  some  days, 
and  yet  not  only  bear  the  cliild  without  aid,  but  reco- 
ver well.  The  fact  is  undoubted  ;  but,  on  the  other 
fiand,  it  is  no  less  certain  that  a  great  many  such  cases 
end  fatally.  It  is  quite  impossible  to  say  where  the 
limits  of  safety  end,  or  to  lay  down  a  pentral  rule  with 
respect  to  time.  Regard  must  be  paid  to  the  strength 
and  constitution  of  the  patient,  her  age,  to  the  circum- 
stance of  her  being  in  labour  for  the  first  time,  the  fa- 
tigue endured,  the  effect  of  the  pains,  and  the  ineffica- 
cy  of  other  means.  Let  us  ascertain  what  the  powers 
of  nature  can  do  so  long  as  we  salely  may  wait,  and 
neither  interfere  rashly,  nor  delay  dangerousiy.  The 
combination  of  other  evils  or  accidents  adds  to  the  ur- 
gency of  the  case. 

7th.  When  it  is  quite  ascertained  that  the  pelvis  is 
considerably  contracted,  we  ought  to  deliver  as  soon  as 
the  head  comes  into  a  favourable  place.  The  patient, 
in  all  probability,  shall  have  had  labour  sufficiently 
severe,  before  tlie  head  have  entered  so  far  into  the 
pelvis,  and  permitting  labour  to  continue  longer,  is  on- 
ly adding  unprofitably  to  her  sufferings. 

8fA,  If  the  pelvis  be  contracted,  and  especially  if  this 
State  be  combined  with  spasmodic  action  of  the  uterus, 


the  head  may  be  very  long  of  entering  the  pelvis,  or 
may  never  descend  so  low  as  is  supposed  in  the  third 
remark.  In  such  a  case,  it  becomes  necessary  to  deter- 
mine whether  the  forceps  can  be  applied,  or  the  child 
must  be  destroyed,  l)y  opening  the  head,  and  using  the 
hook  or  extracting  pincers.  In  the  middle  of  the  last 
century,  long  foiceps  was  used  by  Dr.  Smellie  and 
others,  when  the  hcarl  was  high.  On  the  Continent, 
the  late  excellent  practitioner,  Baudelocque,  was,  and  the 
present  energetic  Dr.  Osiander  is,  succcssiul  in  this 
mode  of  using  the  forceps,  which  also  has  been  advised 
by  Dr.  Hamilton,  who,  like  Smellie.  uses  both  a  long 
and  a  short  pair  In  doubtful  cases,  an  attempt  certainly 
ought  to  be  made  to  save  the  child;  but  repeated  and 
irritating  efforts  are  to  be  discouraged  ;  nor,  in  any  case, 
arc  they  admissible,  when  the  conjuprate  diameter  is  de- 
termined to  be  only  three  inches.  The  writer  has  seen 
persevering  efforts  m-ide  with  the  best  intention,  but 
ending  at  last  in  the  use  of  the  crotchet,  and  in  the 
accession  of  inflammation,  even  before  the  delivery  of 
the  child. 

9^/;,  The  blades  of  the  forceps  are  to  be  successively 
introduced  along  the  opposite  sides  of  the  head,  slid- 
ing gently,  and  with  the  utmost  tenderness.  They  are 
to  be  accurately  and  cautiously  joined,  and  havini;  as- 
certained tiiat  the  application  has  been  properly  elTcct- 
ed,  and  the  fixture  is  secure,  extraction  during  a  pain, 
or  at  intervals,  if  the  pains  have  gone  off,  is  to  be  made 
in  the  direction  of  the  axis  of  that  part  of  the  pelvis 
through  which  the  head  is  passing.  In  doing  this,  lime 
is  to  be  considered  as  better  than  force. 

Order  Second. 

The  necessity  for  mutilating  or  destroying  the  child, 
can  only  arise  from  a  mechanical  cause,  and  almost 
uniformly  from  great  contraction  of  the  pelvis.  When 
this  is  occasioned  by  tumours,  these  may  frequently  be 
extirpated  ;  but  when  il  proceeds  from  an  alteration  in 
the  figure  of  the  bones,  the  perforator  ought  to  be  em- 
ployed as  soon  as  it  is  ascertained  that  a  living  child 
cannot  pass,  and  afterwards,  if  necessary,  the  crotchet  is 
to  be  applied.  Where  great  deformity  is  known  to  ex- 
ist sufficiently  early,  the  practice  of  inducing  premature 
labour  ought  in  preference  to  be  adopted.  A  living 
child,  at  the  full  time,  cannot  pass,  if  the  conjugate 
diameter  of  the  pelvis  be  only  three  inches. 


CHAP  VII. 

Of  Imjiracticablc  Labour. 

Some  have  rashly  asserted,  that  in  every  case  deli- 
very might  be  accomplished  by  breaking  down  the 
child,  but  it  is  more  sober  minded  to  place  very  little 
reliance  on  this  opinion.  There  can  only  be  two  modes 
of  effecting  the  delivery  of  a  child,  the  first  through  the 
pelvis,  the  second,  by  making  an  iiicision  into  the  ute- 
rus, in  those  cases  where  the  first  mode  is  impracticable. 
This,  which  is  known  under  tiie  name  of  the  Cesarean 
operation,  is  one  of  much  simplicity,  and  very  easly  per- 
formed, but  one  of  the  utmost  danger,  not  to  the  child, 
but  to  the  mother.  This  danger  arises  from  two  sour- 
ces, exhaustion  produced  by  irritation  or  injury,  conse- 
quent to  the  exposure  of  the  abdominal  cavity;  and  pe- 
ritoneal inflammation,  which  is  the  most  frequent  of  the 
two.    There  is  at  present  only  one  instance  where  the 
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mollier  has  suivivcd  in  Britain,  but  many  successful 
cases  have  occurred  on  the  continent,  in  consequence  of 
the  operation  being  there  performed  earber,  and  under 
more  favourable  circumstances.  In  the  latest  case 
vhich  is  published,  Dr.  Locker,  at  Zurich,  saved  both 
mother  and  ciiild.  In  Britain,  the  delivery  of  the  wo- 
man would  have  been  performed  wiili  tlie  crotchet,  as 
i!ie  life  of  the  ciiild  is  never  put  in  competition  with  that 
of  the  mother,  which  is  so  greatly  hazarded  by  the  Ce- 
sarean operation. 


CHAP.  VIII. 

Of  Com/ilicated  Labour. 

Order  first. 

When  labour  is  complicated  with  uterine  hemorrhage, 
no  time  ought  to  be  lost  in  delivering  the  child,  if  the 
discharge  be  considerable.  This  is  to  be  effected,  either 
by  turning  or  by  using  the  forceps,  according  to  the 
stage.  No  reliance  can  be  placed  in  any  serious  case 
on  the  practice  of  rupturing  the  membranes. 

Order  Second. 

When  hemorrhage  takes  place  from  the  vessels  of 
the  stomach  or  bowels,  but  particularly  of  the  lungs,  it 
is  evident  that  a  prolongation  of  laboiir  cannot  fail  to  be 
dangerous.  Delivery  ouglit  to  be  accelerated,  and  in- 
deed can  seldom  be  trusted  to  the  natural  efforts.  The 
lancet  and  other  ordir.ary  means  of  cure  must  also  be 
resorted  to. 

Order  Third. 

If  the  paroxysm  be  repeated  or  severe,  we  must  de- 
liver, and  employ  cordials.  It  is  also  indispensabh  that 
the  abdomen  be  properly  compressed  after  the  expul- 
sion of  the  child. 

Order  Fourth. 

The  most  frequent  kind  of  puerperal  convulsions  is 
the  epileptic,  if  we  retain  the  nosological  definition  of 
Cullen,  who  includes  under  epilepsia  the  eclampsia  or 
acute  clonic  spasm  of  Sauvages,  one  species  of  which 
is  the  eclampsia  fiarturientium.  They  are  generally  pre- 
ceded by  headach  and  other  symptoms  of  determina- 
tion to  the  head,  and  are  usually  very  severe  and  fre- 
quently repeated.  Indeed,  in  many  cases,  they  recur 
with  the  regularity  of  labour  pains.  Sometimes  there 
is  only  one  paroxysm,  and  the  patient,  without  any  inter- 


ference whatever,  goes  on  safely,  but  this  result  can 
never  be  depended  on,  and  it  is  to  be  feared  that  the 
more  probable  termination  would  be  fatal  apoplexy,  or 
a  destruction  of  the  vital  principle  during  the  severe 
convulsions  which  arc  excited.  Two  causes  contribute 
materially  to  the  production  of  this  diseuse  ;  the  first  is 
an  undue  determination  of  blood  to  the  head,  either  by 
predisposition  or  by  a  peculiar  state  of  the  nervous  sys- 
tem, excited  by  the  condition  of  the  uterus.  The 
second  is  a  costive  and  loaded  slate  of  the  bowels,  which 
operates  powerfully  on  the  brain.  From  this  view  it  is 
easy  to  see,  not  only  in  what  the  prophylaxis,  but  also 
the  treatment  should  consist.  The  lancet  is  to  be  pow- 
erfully and  freely  employed,  the  bowels  are  to  be  opened 
by  a  smart  clyster,  and  if  these  means,  particularly  the 
former,  carried  as  far  as  prudence  dictates,  do  not  put  a 
stop  to  the  disease,  delivery  must  be  artificially  accom- 
plished. 

Order  Fifth. 

Rupture  of  the  uterus,  during  labour,  may  undoubt- 
edly take  place  suddenly  and  unexpectedly,  but  in  most 
instances  it  is  owing  to  mismanagement,  particularly  to 
delaying  too  long  the  use  of  the  forceps,  or  allowing 
the  child  to  remain  in  an  unfavourable  position  without 
rectifying  it,  or  to  violent  and  injudicious  attempts  to 
turn  the  child  when  the  uterus  is  acting  strongly.  The 
child  usually  escapes  through  the  laceration  into  the  ca- 
vity of  the  belly,  the  labour  pains  cease,  great  restless- 
ness and  sickness,  vomiting,  with  rapid  diminution  of 
strength  succeed,  and  generally  within  a  few  hours  the 
sufferer  is  carried  off.  Peritoneal  inflammation  often 
comes  on  most  rapidly,  but  it  is  possible  for  death  to  be 
caused  by  mere  exhaustion,  and  sinking  from  abdominal 
irritation. 

The  best  practice,  generally  speaking,  is  to  introduce 
the  hand  through  the  laceration,  and  bring  away  the 
child  by  the  natural  passage. 

Order  Sixth. 

The  danger  arising  from  suppression  of  urine  is  too 
obvious  to  require  any  reasoning  to  enforce  the  neces- 
sity of  attention  to  this  point  in  every  case  of  tedious  la- 
bour. When  the  catheter  cannot  be  introduced,  or  re- 
lief obtained  by  cautiously  raising  up  the  head  of  the 
child,  this  complication  calls  for  the  cautious  application 
of  the  forceps,  at  a  period  earlier  perhaps  than  we 
■would  otherwise  be  led  from  the  state  of  the  pains  and 
other  circumstances  to  recommend. 


Part  III.     OF  THE  PUERPERAL  STATE. 


CHAP.  I. 

0/  the  Management  immediately  after  Delivery. 

When  the  after-birtli  is  expelled,  it  is  too  much  the 
practice  with  many  to  sit  up  in  bed  immediately,  and 
have  the  clothes  shifted.  Most  alarming  floodings,  and 
other  bad  consequences,  may  result  from  this.  The  first 
thing  to  be  done  is,  vtry  slowly  to  remove  the  wet  sheet 
from  below  the  patient,  she  next  turns  slowly  on  her 
back,  and  has  a  bandage  applied  so   firmly  round  the 


belly  as  to  give  the  feeling  of  a  pleasant  support.  The 
bandage  often  consists  of  a  broad  towel  fold<'d  double, 
but  it  is  better  to  have  one  made  of  stout  cotton  cloth, 
with  tapes  to  tie,  or  buttons,  with  two  rows  of  holes. 
It  is  prevented  from  slipping  upwards  and  wrinkling  by 
a  thigh-piece,  and  in  some  cases  it  may  be  necessary 
also  to  have  a  shoulder  strap.  Many,  with  advantage, 
apply  under  this  a  compress,  made  of  a  napkin  or  quilt- 
ed pad.  The  handage  being  applied,  a  fl.mncl  petticoat, 
open  in  the  middle,  is  next  put  on,  and  wrapt  round  the 
limbs,  and  a  soft  napkin  is  to  be  applied  to  absorb  the  dis- 
charge. If  the  patient  be  fatigued,  no  more  is  to  be  done, 
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but  if  slie  be  not,  an  aiicd  shit'iand  bedgown  can  be  put  on, 
and  she  is  laid  to  rest ;  but  if  a  half  shift  be  used  during 
labour,  there  is  seldom  great  occasion  to  change  it,  for 
several  hours  at  least.  Although  we  are  thus  cautious 
respecting  speedy  shifting  on  account  of  the  eflecl  often 
produced  by  slight  cxei  tion,  especially  after  a  lingering 
labour,  or  in  delicate  women,  yet  the  necessity  of  chang- 
ing the  clothes,  as  soon  as  prudence  will  permit,  ought 
to  be  inculcated,  and  afterwards  shifting  every  day,  and 
having  the  discharge  washed  away,  morning  and  even- 
ing, with  a  sponge  and  lukewarm  water.  The  number 
of  bed-clothes  must  be  regulated  by  the  season,  but  they 
never  should  be  so  many  as  to  promote  sweating,  which 
weakens  the  patient,  and  gives  a  tendency  to  catch  cold. 
It  is  usual  to  give  some  conlial  after  delivery,  such  as 
brandy  or  cinnamon-water.  Unless  the  strength  be  ex- 
hausted, there  is  seldom  occasion  for  this,  and  it  often 
<loes  harm.  A  little  wine  and  water  may  be  given  if 
fatigued,  or  a  little  panado  with  wine  ;  or  if  the  labour 
liave  been  lingering,  and  there  is  much  langour,  a  little 
Madeira  wine,  without  watei,  is  very  proper. 

A  stool  should  be  procured  within  thirty-six  hours  after 
delivery,  by  means  of  a  suitable  dose  of  magnesia,  or  a 
little  castor  oil.  If  the  patient  is  not  to  nurse,  the  laxa- 
tives should  be  rather  brisker. 

The  urine  should  always  be  i)assed  within  twelve 
hours,  at  farthest,  after  delivery,  and  if  there  be  any  diffi- 
culty in  voiding  it,  fomentations  will  be  useful.  After  a 
severe  labour,  it  is  necessary  to  be  very  attentive  to  the 
voiding  of  the  urine,  and  the  state  of  the  soft  parts. 

The  diet  ought  to  be  light,  and  should  consist,  for  the 
first  two  days,  of  tea  and  cold  toast  for  breakfast,  beef 
or  chicken  soup  for  dinner,  and  panado  for  supper.  Af- 
terwards a  bit  of  chicken  may  be  taken  for  dinner,  and, 
as  recovery  goes  on,  the  usual  diet  maybe  returned  to. 
In  these  directions,  however,  regard  must  be  had  to  the 
previous  habits  and  present  state  of  the  patient.*  The 
drink  at  first  should  be  toast  water,  and  mall  liquor  is, 
for  some  days,  to  be  avoided  ;  wine,  or  wine  and  water, 
may  then  be  allowed,  if  no  fever  be  present,  and  the 
weakness  or  former  habits  of  the  patient  require  it.  In 
a  good  recovery,  the  patient  may  have  the  bed  made  on 
the  third  day,  but,  during  the  time,  she  should  recline 
on  a  sofa.  In  a  day  or  two  longer  she  may  be  allowed  to 
be  dressed  and  sit  a  little,  but  ought  not  to  walk  about  or 
leave  the  room  for  some  time  ;  and,  even  in  summer, 
should  not  go  out  for  an  airing  in  less  than  three  weeks. 
Many,  before  this  time,  do  rise,  and  even  attend  to  do- 
mestic cares  earlier,  but  they  often  sutler  very  much, 
cither  from  a  weakening  discharge,  or  a  falling  down  of 
the  womb. 


CHAP.  II. 

Of  Tremor  and  Fainting  Fits. 

It  is  not  unusual  for  women,  very  soon  after  delivery, 
to  be  seized  with  a  violent  shaking  or  shivering,  some- 
times in  conse(|uence  of  rash  and  sudden  exposure  to 
cold,  after  being  heated  wiih  the  exertion  of  labour,  but 
often  from  no  evident  cause.  Nothing,  in  general,  gives 
so    speedy  relief  as  a  pretty  large  dose  of  laudanum. 


forty  dioi)s,  for  instance,  in  peppermint  water,  or  in  a 
little  brandy  and  water.  At  the  same  time,  the  patient  is 
kept  in  perfect  rest,  and  when  she  is  inclined  to  shake, 
she  must  be  held  gently  by  an  assistant,  so  as  to  prevent 
her  from  doing  so  in  a  great  degree.  If  she  feel  cold, 
and  the  teeth  chatter,  the  application  of  a  warm  cloth  to 
the  stomach  and  feet  is  useful.  This  is  not  a  dangerous, 
and  seldom  an  obstinate,  affection.  If  it,  however,  should 
be  prolonged,  camphor  is  of  service. 

Fainting  is  always  an  alarming  symptom,  and  when 
it  occurs,  the  fiist  thing  to  be  ascertained  is,  whether 
there  be  a  great  discharge  or  flooding,  in  which  case  the 
danger  is  extreme,  and  the  treatment  of  this  has  been 
already  i)ointed  out.  Jt  niay  also  attend  inversion  of  the 
womb.  lUit  some  women  are,  after  a  tedious  and  se- 
vere labour,  and  others  even  after  veiy  little  sufltring, 
liable  to  a  short  and  temporary  cxhausiioii,  appKjaching 
to  a  fainting  fit,  or  very  often  to  that  kind  of  insensibi- 
lity or  lowness,  which  occurs  in  a  hysteric  attack,  and 
like  it,  this  is  frequently  pieceded  by  an  involuntary  cry- 
ing or  sobbing,  immediately  after  the  biith  of  the  child. 
Tliis  hysterical  lowness  is  not  dangerous;  intieed,  there 
is  never  great  ground  for  alarm,  whilst  the  pulse  conti- 
nues, and  there  is  no  discharge,  for  in  this  case  the  pa- 
tient may  rather  be  said  to  be  in  a  slate  of  stillness  and 
quietness  than  fainting.  In  those  cases  where  this  stale 
occurs  after  delivery,  a  few  diops  of  oil  of  cinnamon  on 
sugar  are  useful,  or  we  give  thirty  drops  of  laudanum 
in  a  little  brandy,  or  hartshorn  and  water,  whilst  a  free 
circulation  of  air  is  to  be  preserved.  Volatile  tincture 
of  valerian  is  recommended  by  Dr.  Hainillon  to  be  given, 
as  soon  as  the  child  is  born,  to  those  who  are  subject  to 
fainting  fits,  and  certainly  is  a  useful  remedy. 

Actual  syncope  is  much  more  alarming,  even  when  it 
does  not  pioceed  from  hemorrhage,  great  fatigue,  or  any 
other  evident  cause.  There  have  been  instances  of  sud- 
den death  following  an  easy  labour,  and  in  which  no  suf- 
ficient cause  could  be  ascertained  by  dissection.  The 
ordinary  means  of  exciting  the  nervous  and  vascular 
system  must  be  resorted  to,  and  persevered  in. 


CHAP.  III. 

Of  ylfter  Pains. 

After  pains  are  sometimes  extremely  troublesome 
during  the  first  three  days  after  delivery,  and  may  even 
be  more  distressing  than  those  of  labour.  They  pro- 
ceed from  different  causes,  but  the  most  frequent  is  the 
contraction  of  the  womb  to  acquire  its  original  size, 
and  expel  clots.  This  often  occasions  irregular  grind- 
ing pains  in  the  lower  part  of  the  belly,  and  sometimes 
in  the  back,  like  those  of  labour.  They  are  usually  ac- 
companied with  the  discharge  of  clots  of  blood,  and 
frequently  are  renewed  for  a  day  or  two,  whenever  the 
child  is  applied  to  the  breast.  They  are  most  effectual- 
ly relieved  by  a  full  dose  of  laudanum,  and  warm  fo- 
mentations. Gentle  laxatives,  and  uniform  pressure 
externally,  contribute  to  relief.  Another  kind  is  ac- 
coippuiied  with  wind  in  the  bowels.  The  pain  is  not 
merely  fell  in  the  bottom  of  the  belly,  but  in  different 
parts,  and  comes  on  often  like  gripes  or  cholic  pains, 


•  As  in  iTiiitiy  women  there  is  ,i  considerable  disposition  to  fever  and  increased  arterial  action,  animal  food  and  w  ine  or  malt  liquor, 
should  be  avoided,  until  the  secretion  of  milk  is  fully  established,  and  all  symptoms  of  fever  have  disappeared.     J. 
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sometimes  accompanied  with  a  little  fulness  of  the  bel- 
ly, and  pain  on  pressing  hard.  This  is  relieved  by  a 
clyster  to  open  the  bowels,  afterwards  a  dose  of  lauda- 
num in  peppermint  water,  and  fomentations.  An  in- 
jection, containing  laudanum,  is  also  useful.  Some- 
times worms  cause  this  pain.  Severe  pains  between 
the  ribs  and  haunch  hone  may  attack  in  paroxysms, 
continuing  for  more  than  half  an  hour,  and  then  going 
oft'  completely.  These  may  be  accompanied  with 
quickness  of  pulse,  and  the  urine  is  high  coloured. 
They  are  relieved  by  opiates,  fomentations,  sinapisms, 
and  laxatives ;  and  sometimes  a  pretty  firm  bandage 
gives  temporary  relief.  Constant  pain,  accompanied 
with  shivering,  vomiting,  swelling,  and  tenderness  of 
the  belly,  fever,  and  suppression  of  the  cleansings, 
indicate  inflammation,  and  require  the  earliest  attention. 


CHAP.  IV. 

Of  Disjilacements  of  the   Uterus. 

Pain  in  the  back  and  lower  part  of  the  belly,  with  a 
strong  beating  down,  weakness,  feeble  pulse,  and  dis- 
charge of  blood,  require  examination,  lest  the  womb 
be  inverted.  If  much  time  be  lost,  the  inversion  may 
either  prove  quickly  fatal,  or  remain  during  the  whole 
of  life. 

If  the  uterus  be  inverted,  examination  detects  a  fleshy 
tumour  filling  the  vagina,  whereas,  if  the  womb  be  pro- 
perly situated,  the  vagina  is  free,  and  the  os  uteri  is 
felt  open  and  empty.  When  the  inversion  is  complete, 
the  uterus  is  protruded  altogether,  and  forms  a  fleshy 
mass,  which  projects  externally.  In  either  case,  it  must 
be  immediately  reduced  by  moderate  pressure,  and  in 
general  this  is  easily  accomplished.  When  it  has  been 
neglected  and  becomes  chronic,  extirpation  has  in  dif- 
ferent instances  been  practised,  on  account  of  the  inju- 
rious effect  produced  by  tlie  repeated  hemorrhages, 
mucous  dischiirges,  and  continued  irritation  attendant 
on  this  state.  Some  of  these  have  succeeded  perfectly  ; 
and  in  one  the  author  saw  the  patient  in  perfect  health 
many  years  after  the  operation. 

It  must  next  be  observed,  that  in  consequence  of 
weakness  and  relaxation,  or  of  rising  and  walking  too 
soon,  the  womb,  being  yet  heavy  and  large,  may  sink 
too  much  in  the  vagina,  or  may  even  come  to  protrude 
externally.  This,  in  the  first  degree,  is  called  a  bearing 
down  of  the  womb,  and  where  it  proceeds  so  far  as  to 
appear  outwardly  a  procidentia  uteri;  but  this  ex- 
treme degree  fortunately  seldom  happens  at  first.  The 
patient  for  a  length  of  lime  complains  of  weakness, 
and  pain  in  the  back,  a  sense  of  dragging  about  the 
loins,  weariness  and  aching  about  the  thighs  and 
lower  part  of  tlie  beliy,  and  unpleasant  sensations 
when  she  attempts  to  walk,  particularly  a  bearing  down  ; 
and  by  and  bye,  when  the  womb  descends  lower,  she 
cannot  make  water  easily,  and  in  the  whole  progress  of 
the  complaini  the  stomach  and  bowels  are  apt  to  be  dis- 
ordered, both  in  tlieir  functions  and  sensations.  These 
afl'cctions  of  the  bowels  and  stomach  arc  very  often 
prominent  symptoms,  leading  off  the  attention  of  the 
patient  from  the  true  cause,  which  sometimes  can  only 
be  discovered  by  the  examination  of  a  skilful  prac- 
titioner. 

This  is  a  complaint  which  generally  proceeds  from 
relaxation,  or  from  some  exertion  before  the  womb  has 


returned  to  its  usual  size,  or  from  its  remaining  for  a 
length  of  lime  larger  than  usual.  This  naturally  sug- 
gests a  caution  against  rising  too  soon,  or  making  any 
early  exertion  ;  and  it  is  peculiarly  incumbent  on  those 
who  are  delicate  in  constitution,  or  enfeebled  by  pre- 
vious disease,  to  be  on  their  guard  in  this  respect. 
Although,  doubtless,  rash  management  on  the  part  of 
the  midwife  may  occasion  this  complaint,  yet  it  is 
much  ofiener  the  fault  of  the  patient  herself.  It  must 
also  be  impressed  on  the  mind,  that  it  may  succeed  a 
miscarriage,  or  may  even  occur  in  unmarried  women, 
from  excessive  discharge,  fluor  albus,  or  violent  exer- 
tion, when  out  of  order.  Rest  in  a  recumbent  posture 
is  of  the  greatest  service  in  the  early  stage.  The  bowels 
are  to  be  kept  in  a  very  regular  state,  by  daily  doses  of 
Cheltenham  salt,  or  sal  polychrest,  or  any  other  mild 
laxative,  in  order  to  lessen  the  quantity  of  circulating 
fluid  ;  and  for  the  same  purpose  liquids  ought  to  be 
avoided,  that  the  uterus  may  speedily  diminish  in  size 
and  weight.  The  diet  should  be  such  as  tends  to  in- 
crease the  strength,  and  for  the  same  purpose,  in  a 
monih  after  delivery,  the  cold  bath  may  be  employed, 
if  no  particular  symptom  forbid  it.  The  applicaaon  of 
a  proper  bandage  round  the  whole  belly,  with  a  mode- 
rate degree  of  firmness,  often  gives  great  relief  to  the 
uneasy  feelings  ;  and  the  early  use  of  a  compress  over 
tlie  uterine  region,  so  as  to  excite  to  absorption,  may  be 
useful.  Astringent  injections  tend  to  con>raci  the  va- 
gina, and  are  sometimes  of  benefit.  If  these  means 
fail,  then  we  must  employ  a  pessary.  This  is  a  com- 
plaint which  is  apt  to  be  increased  during  the  first  three 
months  of  subsequent  pregnancy,  but  after  the  third 
month  it  disappears. 

There  is  another  affection  which  may  be  confounded 
with  this,  namily,  a  relaxation  and  protrusion  of  the 
vagina  itself.  This  forms  a  soft  swelling  or  promi- 
nence at  the  orifice  of  the  vagina,  which  sometimes 
completely  encircles  the  opening,  but  ofiener  is  more 
on  the  one  side  than  on  the  other,  or  is  greatest  be- 
hind. It  gives  no  particular  inconvenience,  unless  it 
exist  in  a  great  de^M-ee,  and  it  usually  disappears  on 
going  to  bed.  It  requires  the  use  of  astringent  decoc- 
tions, or  alum  water,  e.xternally,  or  employed  as  injec- 
tions, and  the  frequent  application  of  cold  watc  r,  by 
means  of  a  sponge.  Internal  astringents,  such  as  tinc- 
ture of  kino,  have  been  thought  useful.  If  the  patient 
be  weak,  strengthening  remedies  are  proper,  such  as 
bark,  steel,  the  cold  bath,  Sec  In  this,  as  well  as  in 
the  former  complaint,  it  is  of  great  service  to  support 
the  perineum  permanently  ;  the  best  mode  of  doing 
which,  is  by  an  elastic  sieel  truss  similar  to  that  used 
for  prolapsus  ani. 


CH.\P.  V. 

Of  Irregularities  of  the  Lochial  Discharge. 

An  increased,  and  sometimes  a  continued  discharge, 
after  delivery,  is  often  the  consequence  of  getting  up 
too  soon,  or  making  some  early  exertion  It  is  usually 
attended  with  pain  in  the  back,  and  always  protluccs 
weakness.  It  is  to  be  removed  by  avoiding  exertion, 
taking  some  strengthening  medicine,  such  as  bark  and 
wine,  and  using,  if  it  continue,  the  shower-bath.  The 
aching  p.iin  in  the  back  is  often  removed  by  the  appli- 
tion  of  an  adhesive  or  warm  plaster. 
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The  lochlal  discharge  is  in  some  women  very  trif- 
ling, and  may  even  stop  very  soon  without  any  bad 
effect.  But  when  it  is  suddenly  checked  by  exposure 
to  cold,  or  other  causes,  most  puinlul  coiibtqutuces 
may  lollow,  such  as  swelling  of  tne  belly,  greu  piiiii, 
sickness,  and  fever.  These  synipioiiis  arc  dangerous 
at  all  times,  but  are  si  ill  more  to  be  dreautd,  as  iliey 
often  attend  inflammation,  and  indeed  the  two  cases 
can  only  be  distinguished  by  minute  aiiention.  A 
purgative  clyster  should  be  instantly  admic.isicred,  a 
cloth,  soaktd  in  oil  ol  lurpentine,  or  hot  lomeiiiations 
applied  to  the  belly,  and  a  perspiration  encouraged  by 
a  saline  jukp,  containing  aiilimomal  wnie,  logctlier 
witn  tepid  drinks.  An  anodyne  clyster  is  aiso  uaelul, 
and  it  the  pain  continue,  the  lancet  musi  bt  uaed.  In 
this  disease,  the  suppression  of  the  discharge  is  an  ettV.ct 
rather  man  a  cause,  and  iiuUcd  does  not  umlormly  take 
place,  for  the  symptoms  arise  from  spasm  ol  the  ute- 
rine fibres.  This  diHers  from  iiiHamiiutioii  in  coming 
on  most  suddenly  ;  the  pain  Irom  the  first  is  severe,  out 
it  remits,  or  sometimes  for  a  tew  seconds  goi.s  entirciy 
off.  But  it  must  not  be  supposed  that  this  state  can 
continue  long  without  exciting  inflammation. 

lU-smelled  discharge  proceeds  horn  clots  of  blood 
lodging  about  the  womb,  and  requires  strict  attention 
to  cleanliness  ;  it  may  even  be  necessary  to  wash  the 
discharge  from  the  passage,  by  means  of  a  syringe. 
If,  however,  this  discharge  be  attended  with  sickness 
or  nausea,  quick  pulse,  hot  skin,  parched  hands  and 
feet,  thirst  and  want  of  app<  tiie,  or  repealed  discharges 
of  blood,  and  pain  in  the  lower  part  of  the  belly  and 
back,  then  there  is  reason  to  conclude  that  part  ot  the 
after-birth  remains  in  the  womb,  and  great  attention 
is  necessary  to  preserve  the  patient.  This  affection 
often  passes  at  first  for  a  weed. 

The  patient  is  worn  out  by  nocturnal  perspiration, 
fever,  and  want  of  nourishment,  until  at  length  a  putrid 
3Tiass  is  discharged  from  ihc  womb,  perhaps  about  the 
ninth  or  tenth  day,  or  even  alter  some  weeks  of  suffer- 
ing, and  then  the  patient  generally  recovers. 

The  bowels  are  to  be  regulated,  either  by  laxatives 
or  opiate  injections,  according  to  their  state.  The  diet 
must  be  light,  such  as  chicken  broth,  beef  tea,  calf 's- 
feet  jelly)  arrow  root,  &c.  The  elixir  of  vitriol  is  use- 
ful for  promoting  appetite  and  checking  perspiration. 
Camphorated  mixture  is  of  service  for  allaying  nervous 
affections.  Great  attention  must  be  paid  to  cleanliness 
and  ventilation.  Astringent  injections  have  been  em- 
ployed, and  sometimes  with  advantage. 


CHAP.  VI. 

Of  Siuelled  Leg. 

After  delivery,  one  of  the  legs  is  sometimes  affected 
with  a  painful  swelling,  which  is  often,  though  not  always 
correctly,  attributed  to  some  violence  in  the  labour,  or 
some  imprudence  afterwards.  It  makes  its  appearance 
about  ten  days  after  delivery,  sometimes  sooner  or 
even  later.  It  begins  with  fever,  and  pain  in  the  back, 
or  lower  part  of  the  belly,  particularly  about  the  groin, 


where  there  is  considerable  stiffness  felt.  The  pain 
may  gradually  extend  down  the  limb,  but  more  fre- 
queuily  it  is,  after  these  symptoms,  suddenly  ielt  in 
the  calf  of  the  leg  or  knee,  and  presently  the  whole 
limb,  which  lormcrly  perhaps  was  cold,  becomes  hot 
and  swelled.  The  acute  pain  slowly  abates,  but  the 
limb  coiiimues  tender,  and  can  scarcely  be  moved. 
1  he  pulse  becomes  much  quicker,  the  face  pale,  the 
strengui  is  greatly  impaired,  and  trequcnlly  very  co- 
pious peispiratiun  auds  to  the  weakness. 

Tne  duration  ol  this  disease  is  variable,  but  in  gene- 
ral 11  is  considerabie,  and  occasionally  alter  one  thigh 
bccojiies  bettei,  the  other  becomes  affected  with  simi- 
lar symptoms.  In  one  case,  which  lately  was  atteiiiled 
by  tne  author,  the  inferior  and  both  superior  extrcmi- 
tit  s  weie  successively  attacked.  The  complaint  in  the 
upper  parts  was  preceded  by  pain  and  stiffness  in  the 
side  of  the  chest.  There  is  always  great  dcbiiiiy  at- 
tciioaiit  on  this  disease,  and  even  a  tendency  to  syn- 
cope. 

The  treaimeni  consists  in  the  immediate  application 
of  leeches,  or  of  hot  solution  of  aceiite  of  lead  to  the 
groin,  at  the  same  time  that  a  purgative  is  administer- 
ed. II  the  symptoms  go  on,  and  tne  linib  becomes  af- 
fected and  swelled,  relief  is  sometimes  obtained  by 
ruhhiiig  with  camphorated  oil,  or  tincture  of  soap  and 
opium  ;*  but  toineiitations  with  hot  water  are  more 
generally  uselul  At  the  same  time  the  bowels  are  to 
be  kept  regular  with  cieam  of  tartar,  and  sleep  pro- 
cured by  anodynes. t  When  the  acute  symptoms  are 
over,  and  the  limb  only  remains  weak,  friction  with 
the  fltsh-brush  is  pioper,  atida  roller  should  be  applied 
with  moderate  firmness  from  the  toes  to  the  groin.  The 
cold  bath  is  useful  to  re-estabiish  the  health.  The  diet 
ought,  after  the  infl'iinmatory  symptoms  have  abated,  to 
be  nourishing,  and  the  re-estaoiishment  of  the  health  is 
promoted  by  removing  to  the  country.  Tonic  medicines 
at  this  period  are  also  useful. 


CHAP.  VII. 

Of  Ejthemeral  and  Remittent  Fevers. 

Women,  who  are  disturbed  much  in  their  repose, 
who  have  sutVcred  greatly  during  labour,  who  have 
very  sore  nipples,  who  are  inattentive  to  their  diet, 
distressed  in  their  mind,  or  exposed  to  cold,  are  liable 
to  an  attack  of  fever,  called  in  this  country  a  weed. 
The  fit  begins  with  chillness,  cold  feet,  and  violent 
trembling  ;  pain  in  the  back,  hcadach,  and  in  some 
instances,  inclination  to  vomit.  Presently  flushes  of 
beat  are  felt,  which  at  last  become  steady,  and  the  pa- 
tient feels  extremely  hot  and  restless.  In  some  time 
afterwards,  perspiration  breaks  out,  continues  for  a 
considerable  time,  and  at  last  abates,  leaving  the  pa- 
tient free  from  fever,  but  very  languid.  During  both 
the  cold  and  hot  stai^e,  the  pulse  is  frequent,  and  there 
is  thirst ;  but  in  the  sweating  stage  both  these  symp- 
toms decline.  The  whole  fit  is  usually  finished  with- 
in twenty-four  hours,  frequently  in  a  much  shorter 
period.     There  may  be  only  one  attack,  but  it  is  not 


•  The  unguentum  straraonii  has  sometimes  been  used  advantageously. 

t  In  some  cases  the  disease  has  only  yielded  to  the  use  of  mercury,  carried  so  Hir  as  to  touch  '.ho  mouth.    J. 
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•uncommon  for  the  fits  to  come  on  every  day  for  more 
than  a  week,  nearly  about  the  same  lime,  or  an  hour 
sooner  or  later  each  clay  ;  and  in  that  case  they  are  pre- 
ceded by  coldness  in  the  back,  accompanied  with  ach- 
ing pain.  In  this  state  the  stomach  becomes  filled 
with  wind,  the  bowels  are  bound,  and  the  patient  is 
timid  or  hysterical.  In  some  instances  there  is  a  state 
of  complete  apyrexia,  in  others  only  a  remission  of  the 
symptoms.  Short  attacks  of  this  fever  are  not  in  gene- 
ral dangerous;  but  if  they  be  repeated  and  prolonged, 
it  is  probable  that  they  depend  on,  or  are  kept  up, 
by  some  local  disease.  There  may  be  incipient  and 
obscure  disease  in  some  of  the  great  cavities  of  the 
body,  or  the  mammae  may  be  partially  affected.  In  all 
such  cases  it  is  therefore  necessary  to  examine  minutely 
into  the  symptoms  and  sensations,  for  it  has  happened 
that  some  patients  have  been  suddenly  cut  off",  who  were 
supposed  to  be  in  little  danger. 

When  the  cold  fii  comes  on,  our  object  is  to  hasten 
the  hot  one,  which  is  done,  not  by  putting  many  bed- 
clothes on  the  patient,  for  these  are  hurtful,  tjut  by  giving 
frequently  a  small  quantity  of  some  warm  drink,  such 
as  gruel  or  lemonade,  and  applying  a  bottle,  filled  with 
warm  water,  to  the  feet  and  pit  of  the  stomach,  or  to 
the  back,  if  it  feel  cold.  When  the  hot  fit  is  established, 
these  applications  are  to  be  removed,  and  the  tepid  drinks 
continued  till  the  sweat  comes  out.  Means  arc  not  to  be 
employed  lor  pushing  this  far,  but  by  taking  a  very  little 
drink,  and  lying  quiet  for  some  hours,  it  is  to  be  en- 
couraged to  continue  in  a  moderate  degree,  till  all  the 
uneasy  feelings  and  feverish  symptoms  are  removed. 
Then  warm  dry  linen  is  to  be  put  on,  and  cold  avoided 
with  care.  It  requires  much  prudence  to  say  when  the 
perspiration  ought  to  be  checked,  but  it  is  a  good  gene- 
ral.rule,  to  continue  it  till  the  fever  is  removed.  After 
the  sweating  is  over,  a  little  panado  with  wine  is  proper. 
A  repetition  of  the  fever  is  to  be  prevented,  by  avoiding 
those  causes  which  first  brought  it  on,  keeping  the 
bowels  open,  taking  some  strengthening  medicines, 
such  as  bark,  and  procuring  rest  by  opiates.  W'hen 
there  is  a  tendency  to  return,  and  no  local  disease  can 
be  detected,  the  fit  is  sometimes  checked  by  taking 
twenty-five  drops  of  laudanum  an  hour  before  the  ex- 
pected time  of  attack,  and  applying  warm  flannel  to  the 
back.  During  the  intervals,  infusion  of  bark,  or  the 
cautious  use  of  arsenic,  will  be  useful. 

If  palpitation  occur  frequently,  either  along  with  this 
fever  or  without  it,  the  beat  remedy  is  a  large  dose  of 
laudanum,  in  a  glass  of  peppermint  water,  and  during 
the  interval,  the  volatile  tincture  of  valerian,  with  laxa- 
tives, or  the  camphorated  mixture,  will  be  proper. 

If  the  attacks  of  fever  be  repeated,  or  if  it  become  con- 
tinued, it  will  be  necessary  to  give  up  nursing ;  and  indeed 
in  many  cases  the  secretion  of  milk  becomes  so  much  di- 
minished as  to  render  it  impossible  for  the  child  to  be 
nourished  by  the  parent.  W^hen  local  pain,  or  symp- 
toms indicating  the  existence  of  inflammatory  action  in 
any  organ  appear,  no  cure  can  be  expected  till  that  or- 
gan be  relieved. 

CHAP.  VIII. 

Of  Milk  Fever. 

The  secretion  of  the  milk  is  often  accompanied  with 
a  considerable  degree  of  fever,  called  the  milk  fever. 
This  is  partly  owing  to  that  disturbance  which  is  always 
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to  a  certain  degree  excited  in  tlie  system,  whenever  a 
new  process  is  esiablished,  and  partly  owing  to  the  swel- 
ling or  irtiiation  of  the  breasts  themselves.  In  this  view, 
it  may,  though  of  short  duration,  be  compared  to  the 
teethnig  fever  of  infants.  This  fever  commences  about 
the  second  or  third  day  after  delivery,  and  consists  of  a 
cold,  a  hot,  and  a  sweating  stage,  during  each  of  which, 
the  symptoms  are  so  much  the  same  with  those  describ- 
ed under  the  name  of  weed,  or  ephemeral  fever,  that  it 
is  needless  to  repeat  them.  It  must  not,  however,  be 
supposed,  that  the  fever  takes  place  in  every  instance, 
more  than  that  every  child  has  a  teething  fever:  and 
even  in  those  cases  where  the  fever  is  considerable,  there 
is  very  little  danger.  There  can  be  no  difficulty  in  dis- 
tinguishing this  disease,  for  the  breasts  are  full,  hard, 
and  painful,  circumstances  which  at  once  point  out  the 
nature  of  the  complaint.  By  way  of  preventing  this  fever, 
it  has  been  recommended,  that  the  child  be  applied  to 
the  breast  as  soon  after  delivery  as  the  strength  of  the  pa- 
tient will  permit,  and  this  is  extremely  proper  if  the  trial 
be  made  in  such  a  way  as  not  to  fatigue  her.  It  is  also 
useful  to  procure  a  stool  early,  and  it  is  even  proper, 
where  the  patient  is  stout,  of  a  full  habit,  and  does  not 
purpose  to  nurse,  to  give  laxatives  more  freely,  in  order 
to  diminish  the  quantity  of  milk,  and  prevent  swelling 
and  irritation  of  the  breasts. 

When  milk  fever  does  take  place,  the  treatment  is 
very  simple,  consisting  in  giving  warm  drink,  such  as 
gruel,  or  lemonade,  in  small  quantity  during  the  cold 
stage,  and  applying  warm  flannel  to  the  feet  and  sto- 
mach. In  the  hot  stage,  the  curtains  are  to  be  thrown 
open,  the  coverlet  taken  off,  and  tepid  drink,  with  gentle 
diaphoretics,  given  to  excite  perspiration.  In  the  sweat- 
ing stage,  the  perspiration,  which  is  generally  sour- 
smelled,  is  to  be  gently  encouraged,  till  it  be  universal, 
and  the  patient  feel  relieved,  then  it  is  to  be  lessened, 
and  the  management  is  the  same  as  in  weed.  These 
means  are  to  be  employed  to  an  extent,  and  with  a  de- 
gree of  attention,  proportioned  entirely  to  the  severity  of 
the  symptoms. 

CHAP.  IX. 

Of  Inflammation  of  the  Breasts. 

AVhen,  in  consequence  of  exposure  to  cold,  or  of  tlnj 
pain  and  tension,  occasioned  by  the  retention  of  the  milk, 
in  those  who  do  not,  or  cannot  suckle,  inflammation  of 
the  breast  is  excited,  there  is  great  reason  to  apprehend 
that  suppuration  will  take  place.  This  disease  is  easily 
known  by  the  pain,  hardness,  and  swelling  which  ac- 
company it.  In  some  cases,  the  whole  breast  seems  to 
be  affected,  in  others,  only  one  half,  and  in  many  the  af- 
fection is  more  circumscribed,  or  small  and  superficial. 
This  complaint  is  generally  accompanied  by  fever,  and 
that  is  sometimes  smart,  when  the  mammary  affection  is 
so  obscure  as  to  escape  observation  for  several  hours, 
or  even  for  a  day  or  two.  When  the  breast  inflames,  it 
is  evident  that  the  retention  of  the  milk  must,  for  a  time 
at  least,  increase  the  pain.  The  first  and  earliest  object, 
therefore,  must  be  to  have  the  breast  gently  drawn, 
either  by  the  child  or  by  other  means,  provided  these  at- 
tempts do  not  give  pain,  for  if  they  do  so,  and  the  milk 
do  not  come  readily,  more  hurt  than  good  will  be  done. 
The  breast  should  be  gently  fomented  with  a  sponge 
dipped  in  tepid  water,  and  then  covered  with  a  poultice 
of  bread  and  milk,  so  as  to  continue  the  soothing  effects 
N  n 
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of  the  fomentation.    The  patient  should  keep  in  bed,  and 
have  the  breast  properly  supported.     Spare  dry  diet  and 
laxatives  are  proper.     If  the  pain  and   hardness  do  not 
very  soon  go  off,  but,  on  the  contrary,  the  former  becomes 
more  severe  and  throbbing,  suppuration  must  take  place, 
and  it  is  to  be  encouraged  by  bread  and  milk  poultices, 
applied   hotter  than  formerly.     If  the  abscess  be  small 
and  superficial,  the  spot  soon  becomes  red,  and   at   last 
breaks,  occasioning,  comparatively  speaking,  little  dis- 
tress, and  scarcely  giving  any  interruption   to   nursing. 
But  if  it  be  deeper,  or  more  extensive,  and  the  glandu- 
lar part  of  the  breast  be  affected,  all  the  symptoms  are 
more  severe,  the  progress  is  tedious,  and  the    strength 
is  apt  to  be  reduced  by  fever,  perspiration,  and  want  of 
appetite.    In  these  cases,  if  the  abscess  do  not  point  and 
break  soon,  no  good  can  be  gained  by  delay,  an  opening 
should  be  made  so  as  to  evacuate   the   matter   freely. 
This   not   only   gives   immediate  relief,  but  prevents  a 
farther  extension  of  the  mischief,  and  the  foundation  of 
future  disease.    In  every  instance,  a  free  opening  should 
be  procured  for  the  pus,  and  if  sinuses  form,  these  must 
be  opened  completely  and  at  once.   In  unhealthy  inflam- 
mation of  the  breast,  different  glands  may  successively 
be  affected  in   both   breasts,  and  slow   abscesses   form, 
which  produce  troublesome  sinuses  when  they  burst.   In 
all    such    cases,   it   is  tiecessary  daily    to    examine   the 
breast,  for  the  constitution  is  apt  to  be  undermined  by 
repeated  attacks  of  shivering   and   fits   of  fever.     The 
stomach  is  impaired,  anorexia  and  reaching  take  place, 
and  a  fatal  cachectic  stale  is  produced.     These  shiver- 
ings  are  removed  by  opening  the  abscess,  or  evacuating 
the  confined  matter,  and  the  general  health  is  restored, 
by   laying  open   any  sinuses   which    may   form.     Light 
nourishment,  with  a  liberal   proportion   of  wine,  varied 
tonics,  and  the  use  of  opiates  and  laxatives,  according  to 
circumstances,  are  proper.     Indurations  or  local  affec- 
tions from  torpidity  are  benefited  by  a  gentle  course  of 
mercury.      When   the   patient  can  take   nourishment, 
there  is  seldom  any  great  danger  ;  but  if  she  have  a  per- 
petual and  intractable   loathing  at  food,  with   diarrhoea, 
and  especially  if  she  be  of  a  strumous  habit,  there  is 
much  ground  to  fear  ultimately  a  fatal  issue.     In  some 
instances  the  mesenteiic  glands,  in  others  the  uterus  it- 
self, are  affected  in  the  course  of  the  disease,  which  may 
be  protracted  for  some  months. 


CHAP.  X. 

Of  Unrine  Iriflammation. 

Inflammation  of  the  womb  usually  begins  between  the 
second  and  fifth  day  after  delivery,  but  it  may  take  place 
at  a  later  jieriod.  It  is  pointed  out  by  a  pain  in  the 
lower  part  of  the  belly,  which  gradually  increases  in 
violence,  and  continues  without  intermission,  though  it 
is  subject  to  occasional  aggravations.  The  uterine  re- 
gion is  very  painful  when  it  is  pressed,  and  it  is  a  little 
swelled.  There  is,  however,  no  general  swelling  of  the 
abdomen  with  tension,  unless  the  peritoneum  have  be- 
come affected.  But  the  parielcs  arc  rather  slack,  and 
we  can  feel  the  uterus  distinctly  through  them  to  be 
harder  than  usual,  and  it  is  very  sensible.  There  is  also 
pain  felt  in  the  back,  which  shoots  to  the  groins;  and 
there  is  usually  a  difficulty  of  voiding  the  urine,  or  a 
complete  suppression,  or  distressing  degree  of  stran- 
gury.    The  situation  of  the  pain  will  vary  according  to 


the  part  of  the  uterus  first  and  principally  affected.  The 
internal  parts  become  also  frequently  of  a  deep  red  co- 
lour, and  the  vagina  and  uterus  have  their  temperature 
increased.  The  lochial  disciiaige  is  very  early  suppres- 
sed, and  the  seretion  of  milk  diminished  or  destroyed. 
Nearly  about  the  same  time  that  the  local  symptoms  ap- 
pear, or  perhaps  a  little  earlier,  the  system  becomes  af- 
fected. The  pulse  very  early  becomes  frequent,  and 
somewhat  hard.  The  patient  is  chilly,  or  has  a  shiver- 
ing fit  succeeded  by  increased  temperature  of  the  skin, 
and  it  is  not  unusual  for  her  to  be  sick,  onto  vomit  bilious 
fluid.  The  tongue  is  white  and  dry,  and  the  urine  high 
coloured  and  turbid.  The  vomiting  in  some  cases  con- 
tinues, and  the  bowels  are  at  first  bound,  but  afterwards 
the  stools  are  passed  more  frequently.  If  the  perito- 
neum come  to  partake  extensively  of  the  disease,  then 
we  have  early  swelling  and  tenderness  of  the  abdomen, 
and  the  danger  is  greatly  increased. 

This  disease  calls  for  the  early  and  free  use  of  the 
lancet,  which  is  the  principal  remedy;  and  the  number 
of  times  that  we  repeat  the  evacuation,  must  depend 
upon  the  constitution  of  the  patient,  the  effects  produ- 
ced, and  the  period  of  the  disease.  If  three  or  four  days 
have  passed  over,  the  pulse  may  be  full  and  fiequent ; 
but  this  is  an  indication  that  suppuration  is  going  on, 
which  will  be  asceitained  by  throbbing  pain,  Sec.  In 
this  case  the  lancet  is  hurtful.  Mild  laxatives  are  also 
highly  proper.  Fomentations  are  very  useful,  and  ex- 
ternal irritations  are  likewise  of  benefit  after  the  acute 
stage  has  been  subdued  by  the  lancet.  The  application 
of  oil  of  turpentine  is  perhaps  as  useful  as  any  other  that 
can  be  made.  Diaphoretics  ought  to  be  administered, 
such  as  the  saline  julep,  with  the  addition  of  anti- 
monial  wine  and  laudanum.  This  is  the  best  internal 
remedy  we  can  employ.  Emollient  clysters,  or  some- 
times anodyne  clysters,  give  relief.  In  the  suppurative 
stage  we  must  keep  the  bowels  regular,  give  light 
nourishment,  apply  fomentations,  and  allay  pain  with 
anodynes.  \V'hen  the  matter  is  discharged,  a  removal  to 
the  country  will  be  useful,  and  tonic  medicines  should 
be  given. 

CHAP.  XI. 

Of  Peritoneal  Inflammation. 

The  peritoneal  lining  of  the  abdomen,  or  the  cover- 
ing of  the  intestines,  may  be  inflamed  alone  ;  or  this 
disease  may  be  combined  with  inflammation  of  the 
uterus. 

Peritoneal  inflammation  may  be  caused  by  violence 
during  delivery,  or  the  application  of  cold,  or  the  inju- 
dicious use  of  stimulants.  It  may  not  come  on  for  three 
weeks  after  delivery,  but  it  usually  commences  on  the 
second  day,  and  earlier  than  inflammation  of  the  womb; 
and  it  may  often  be  observed,  that  the  pulse  continues 
frequent  from  the  time  of  delivery.  It  is  preceded  or 
attended  by  a  shivering  and  sickness,  or  vomiting,  and 
it  is  marked  by  pain  in  the  belly,  which  sometimes  is  very 
universal,  tlioui;h,  in  other  cases,  it  is  at  first  confined  to 
one  spot.  The  abdomen  very  soon  becomes  swelled  and 
tense,  and  this  state  rapidly  increases.  The  pulse  is  fre- 
quent, small,  and  sharp,  the  skin  hot,  the  tongue  either 
clean,  or  white  and  dry;  the  patient  thirsty,  she  vomits 
frequently,  the  milk  is  not  secreted,  and  loclsia  are  fre- 
quently obstructed.  These  symptoms  often  come  on 
very  acutely,  but  it  ought  to  be  deeply  impressed  on  the 
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mind  of  the  reader,  that  they  may'  also  approach  insi- 
diously. Wandering  pain  is  felt  in  the  belly,  neither 
acute  nor  altogether  constant.  It  passes  for  after-pains, 
but  it  is  attended  with  frequency  of  pulse,  and  some  ful- 
ness of  the  belly,  and  a  litlle  sickness.  But  whether  the 
early  symptoms  come  on  rapidly  or  slowly,  they  soon  in- 
crease, the  belly  becomes  as  large  as  before  delivery, 
and  is  often  so  tender,  that  the  weight  of  the  bed-clolhes 
can  scarcely  be  endured;  the  patient  also  feels  much 
pain  when  she  turns.  The  respiration  becomes  very 
difficult,  and  sometimes  a  cough  comes  on,  which  ag- 
gravates the  distress,  or  it  exists  from  the  first,  attended 
with  pain  in  the  side  as  a  prominent  symptom.  Some- 
times the  patient  has  constant  belching,  and  brings  up 
Tnouthfuls  of  fluid,  which  always  gives  pain.  The  bowels 
are  either  costive,  or  she  purges  bilious  or  dark-colour- 
ed faeces.  These  symptoms  are  more  or  less  acute,  ac- 
cording to  the  extent  to  which  the  peritoneum  is  affect- 
ed. They  are  at  first  milder  and  more  protracted  in 
those  cases  where  the  inflammation  begins  in  the  uterus  ; 
and  in  such  the  pain  is  often  not  very  great  nor  very  ex- 
tensive for  some  time.  If  the  disease  is  to  prove  fatal, 
the  swelling  and  tension  of  the  belly  increase,  so  that  the 
abdomen  becomes  round  and  prominent,  the  vomiting 
continues,  the  pulse  becomes  excessively  frequent  and 
irregular,  the  fauces  are  apthous,  death  is  marked  in  the 
countenance,  the  extremities  cold,  and  the  pain  usually 
ceases  rather  suddenly.  The  patient  has  unrefreshing 
slumber,  and  sometimes  delirium  mite,  but  she  may  also 
remain  sensible  to  the  last.  The  disease  usually  proves 
fatal  within  five  days,  but  may  be  protracted  for  eight  or 
ten  days,  or  even  longer. 

The  practice  in  this  disease  is  very  limited,  but  very 
important.  It  consists  in  an  instant  recourse  to  the 
lancet,  which  is  to  be  used  at  first  with  freedom,  but  in 
more  advanced  stages  with  circumspection.  If  it  is  to 
prove  useful,  it  will  do  so  soon  ;  and  a  frequent  repe- 
tition toward  the  latter  end  can  only  hasten  death. 
Whilst,  therefore,  the  writer  places  his  chief  reliance  on 
this  remedy,  he  cautions  against  its  abuse. 

Fomentations  are  soothing  and  useful,  and  all  the 
pained  part  of  the  abdomen  ought  to  be  covered  with  a 
cloth  wet  with  oil  of  turpentine. 

The  bowels  are  to  be  opened  by  laxative  medicine, 
and  stimulants  of  any  kind  are  to  be  avoided.  Fruits 
and  grateful  drinks  are  to  be  prescribed. 


CHAP.  XII. 

Of  Puerjieral  Fever. 

Puerperal  fever  begins  sometimes  in  an  insidious 
manner,  without  that  shivering  which  usually  gives  in- 
^mation  of  the  approach  of  a  serious  malady.  In  other 
cases,  the  shivering  is  perceived,  and  varies  considera- 
bly in  degree,  bi-ing  either  slight  or  pretty  severe. 
The  first  symptoms,  independent  of  the  shivering,  are 
frequency  of  pulse,  oppression,  nausea,  or  vomiting, 
pain  in  the  head,  particularly  above  the  eyebrows.  The 
night  is  passed  with  little  sleep,  much  confusion,  and 
occasionally  some  delirium  ;  but  this  is  not  common  in 
the  commencement. 

It  must  not,  however,  be  forgotten,  that  in  many  in- 
stances there  is  no  headach  in  any  stage  of  the  disease, 
nor  any  sickness  nor  vomiting  in  the  beginning.  In 
some,  the  temper  from  the  first  is  uncommonly  iritable, 


in  others  there  is  much  timidity,  or  listlessness,  or 
apathy.  Hysterical  symptoms  not  unfrequently  super- 
vene. 

From  tlie  beginning,  or  very  soon  afterwards,  pain 
is  felt  in  the  belly  ;  at  first  slight,  but  it  soon  increases, 
and  in  some  instances  the  abdomen  becomes  so  tender, 
that  even  the  weight  of  the  bed  clothes  is  productive  of 
distress.  A  general  fulness,  without  tension  of  the 
belly,  accompanies  this  from  the  first,  and  it  usually  in- 
creases pretty  rapidly,  and  may  proceed  so  far  as  to  make 
the  patient  nearly  as  large  as  she  was  before  delivery.  In 
such  cases  the  abdomen  becomes  tense,  and  the  breathing 
is  mucii  oppressed  ;  indeed,  in  every  instance,  the  res- 
piration is  more  or  less  aff'ecied  ;  the  free  action  of  the 
abdominal  muscles,  which  are  concerned  in  that  func- 
tion, being  productive  of  pain.  The  degree  of  pain,  its 
seat,  and  period  of  accession,  vary  in  different  cases.  In 
some  it  evidently  begins  in  the  uterus,  and,  coming  in 
paroxysms,  resembles  severe  after-pains,  but  never  goes 
entirely  off,  and  is  accompanied  with  bearing-down. 
The  uterine  region  is  painful,  particularly  toward  one 
side.  The  os  uteri,  if  examined,  is  not  much  more  sen- 
sible than  usual.  There  is  generally  pain  in  the  back. 
In  other  cases  the  pain  is  first  felt  about  the  lower  part 
of  the  ribs  on  one  side,  and  is  accompanied  with  cough. 
The  belly  is  tumid,  and  tender  when  pressed,  but  ex- 
cept then,  or  in  turning,  the  patient  complains  little  of  it. 
Sometimes  severe  pain,  like  spasm,  attacks  the  iliac  re- 
gion, and  extends  down  to  the  thigh,  and  toward  the 
pubis  and  bladder. 

The  face  is  sometimes  flushed  at  first,  or  a  patch  of 
deep  red  appears  on  the  cheeks,  but  the  countenance 
in  general  is  altogether  pale,  or  at  least  not  suffused,  the 
eyes  are  without  animation,  and  the  lips  and  angles  of 
the  eyes  are  white.  The  whole  features  indicate  anxie- 
ty and  great  debility.  When  vomiting  occurs  at  the 
very  commencement,  it  is  generally  bilious.  In  the 
course  of  the  disease,  it  becomes  so  frequent  that  no- 
thing will  stay  in  the  stomach  ;  and,  towards  the  con- 
clusion of  the  fever,  the  fluid  thrown  up  is  dark-co- 
loured like  coffee,  and  frequently  foetid.  This  is  a 
symptom  which  always,  if  it  do  not  proceed  from  a 
morbid  structure,  indicates,  in  whatever  disease  it  oc- 
curs, an  entire  loss  of  tone  of  that  organ,  and  in  this 
fever  is  a  fatal  symptom.  But,  to  proceed  with  the 
history.  There  is,  in  many  instances,  great  dejection 
of  mind,  and  always  langour,  with  general  debility  of 
the  muscular  fibres,  and  the  patient  lies  chiefly  on  her 
back,  or  there  is  so  much  listlessness,  that  she  some- 
times makes  little  complaint.  The  skin  is  not  very 
hot,  but  is  rather  clammy  and  relaxed.  There  are  cases, 
however,  where  the  patient  complains  of  universal  and 
oppressive  heat,  until  toward  the  end,  when  the  extre- 
mities become  cold.  In  other  instances  the  temperature 
varies,  the  patient  being  alternately  hotter  and  cooler. 
The  tongue  is  pale  or  white  at  first,  but  presently  be- 
comes brown,  and  uniformly  apthae  appear  in  the 
throat,  and  extend  down  the  oesophagus,  and  over  all 
the  inside  of  the  mouth.  From  the  irritability  of  the 
stomach  and  bowels,  it  is  highly  probable  that  these  or- 
gans participate  in  the  tender  state,  and  the  upper  part 
of  the  larynx  seems  to  be  affected  from  the  cough  wliich 
is  excited. 

It  has  already  been  mentioned,  that  the  pulse,  from 
the  first,  is  very  frequent,  and  at  that  period  it  is  fuller 
than  in  simp.cr  peritoneal  inflammation,  but  it  soon  be- 
comes feeble.  The  thirst  is  not  always  great,  at  least 
N  n  2 
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the  paiient  is  often  careless  about  drink.  The  bowtls 
arc  ottcn  at  first  bound  ;  but  altf  rwurils,  especially 
abiiul  the  ihiitl  day,  tlicy  usually  become  loose,  and 
the  stools  are  dark,  fostid,  and  often  frothy.  This 
evacuation  seems  to  j^ive  iclief.  The  urine  is  dark-co 
loured,  has  a  brown  sediment,  and  is  passed  Irc- 
qucntly,  and  with  pjin.  The  lochial  discharge  con- 
tinues for  a  lime,  but  presently  is  diminished,  has  a  bad 
smell,  or  is  clianijeil  in  iippearance,  or  gradually  ceases  ; 
and  it  is  observable  that  the  re -appearanct;  of  the  lo- 
chia, if  they  had  been  suppi  essed,  is  not  critical.  The 
secretion  of  milk  stops,  and  the  patient  inquires  very 
seldom  about  the  child.  In  bad  cases,  the  swelling  of 
the  belly  increases  rapidly,  but  the  pain  does  not  al- 
ways keep  pace  with  the  swelling,  being  sometimes 
least  when  the  swelling  is  greatest,  and  in  the  end  it 
generally  goes  entirely  off.  The  breathing  becomes 
laborious  in  pioportion  as  the  belly  enlarges.  The 
strength  sinks,  the  pulse,  always  frequent,  becomes 
weak  and  tremulous,  the  throat  and  mouth  appear 
sloughy  ;  perhaps  tlie  stools  are  passed  involuntarily, 
and  the  patient  usually  dies  about  the  fifth  day  of  the 
disease,  but  in  some  cases  not  until  the  fourteenth,  in 
others,  so  early  as  the  second  day.  In  some  instances 
death  is  preceded  by  low  delirium,  or  stupor;  in  others 
the  mind  continues  unimpaiied  till  within  a  few  minutes 
of  dissolution,  and  the  patient  is  carried  off  after  a  fit  of 
a  convulsive  kind. 

Tnis  fever  attacks  generally  on  the  second,  and  some- 
limes  the  third  day  after  delivery  ;  but  it  has  also  oc- 
curred so  late  as  alter  a  week.  The  earlier  it  attacks, 
the  greater  is  the  danger  ;  and  few  women  recover  who 
have  the  belly  much  swelled. 

On  dissection  there  is  found  in  the  abdomen  a  con- 
siderable quantity  of  fluid,  similar  to  that  met  with  in 
peritonitis.  The  omentum  and  peritoneum  are  iuflam- 
ccl,  but  perhaps  very  slightly,  and  gangrene  is  unusual. 
The  swelling  is  neither  proportioned  to  the  inflamma- 
tion n^r  effusion,  noi-  in  every  instance  dependent  on 
these,  but  on  that  nifl..lion  of  the  bowels  which  results 
from  the  relaxation  of  the  muscular  fibres  of  the  bowels, 
which  is  so  common  in  the  puoiperal  state,  particularly 
in  puerperal  disease.  The  uterus  is  not  more  affected 
than  tiif  intestines.  In  some  cases  the  thoracic  viscera 
arc  ic  fl  aned.  There  is  the  most  satisfactory  evidence  that 
this  (ii5(.ase  is  infectious,  and  also  that  it  is  epidemic 
over  a  greater  or  less  extent  ol  country  in  particular 
years. 

As  it  has  been  confounded  by  many  with  peritonitis, 
it  >s  iiot  to  be  wondered  at  if  very  opposite  modes  of 
triMtnient  should  be  proposed.  This  attempt  to  identify 
puirpcrai,  or,  as  it  has  been  called,  low  child-bed  fever, 
with  simple  inflammation,  is  practically  of  the  most  mis- 
chievous naure,  and  ought  to  be  resisted  by  all  attentive 
obsirvcrsol  disease. 

Early  and  copious  venesection  has  been  strongly  ad- 
vis,  d,  as  the  most  effectual  remedy;  and  in  a  disease 
which  proves  so  fatal  Under  any  treatment,  the  author 
has  felt  it  to  be  his  duty,  even  under  many  doubts,  to 
Hjike  a  full  and  f.:ithful  trial  of  the  plan.  The  result 
has  compKtcly  convinced  him,  that  copious  and  repeat- 
ed hlee  iiiig  is  a  most  useless  and  a    most    dangerous 


practice;  and  if  he  can  prevent  his  younger  brethren 
i'lom  being  led  away  b)  ihu  pl.usible  arguments  Aliiiti 
have  been  adduced  in  favour  of  me  lancet,  he  shall  h^ve 
performed  an  important  service  to  lliose  who  are  ati.  ek- 
ed with  the  disease.  Ho  is  not  inclined  to  lorhi.;  .1- 
together  the  detraction  of  blood,  but  he  wishes  to  innit 
that  practice  to  those  cases  win. re  the  symptoms  of  infl.im- 
malion  arc  the  most  decided,  and  particularly  to  those 
where  the  pain  is  fixed,  as,  for  instance,  in  the  side,  oc 
in  tlie  uterus  ;  the  lancet,  in  such  instances,  should  be 
early  employed,  but  ought  not  to  be  repeated,  and  where 
the  synip'oms  are  not  decided,  it  should  be  altogether 
omitted.  None  have  recovered  who  have  been  largely 
and  repeatedl)  bled,  although  the  bloo  1  was  such  as  is 
met  with  in  infl:inimation,  and  all  the  recoveries  he  has 
met  with,  have  been  amongst  those  who  either  were  not 
bled  at  all,  or  only  once,  and  sparingly.* 

Laxatives,  bark,  and  light  nourishment,  to  support 
the  strength,  arc  the  most  useful  internal  remedies.  In 
the  more  advanced  stages,  wine,  to  act  as  a  cordial,  and 
opiates,  to  allay  iiritation,  will  be  useful.  Blisters  have 
been  advised,  but  they  are  more  injuiious  than  bene- 
ficial. The  application  of  tuipentine  is  certainly  of 
advantage,  and  in  general  gives  more  relief  than  fomen- 
tations. 

If  the  patient  recover,  the  bowels  remain  long  in  an 
irritable  state,  and  require  much  attention. 


CHAP.  XIII. 
Of  Chronic  Snvelling  of  the  jlbdomen. 

It  is  not  unusual,  if  the  patient  be  exposed  to  cold 
after  delivery,  or  have  any  puerperal  disease  jf  an  in- 
fiammatory  nature,  for  the  belly  to  become  swollen  and 
prominent,  with  some  degree  of  tension.  This  tuinu- 
iaclion  arises  from  inflation  of  the  bowels,  and  is  de- 
pendent on  some  disease  of  the  uterine  appendages, 
generally  of  one  or  both  of  the  ovaria.  The  connection 
between  the  intestines  and  the  uterus  and  ovaria  is  well 
seen,  both  in  the  early  weeks  of  gestation,  and  at  the 
menstrual  period,  many  females  about  that  time  having 
the  bowels  much  distended  with  air  ;  and  this  very  dis- 
ease under  consideration,  may  be  produced  by  exposure 
to  cold  during  menstruation. 

It  is  a  complaint  of  some  importance,  not  only  on 
account  of  appearance,  but  also  as  it  indicates  the  exis- 
tence of  a  local  disease,  or  change  of  structure,  which, 
at  some  future  perod,  may  prove  formidable.  It  is 
sometimes  succeeded  by  ascites,  but  much  more  fre- 
quently by  that  disease  improperly  called  dropsy  of 
the  ovarium.  In  some  instances,  however,  it  seems 
to  be  entirely  dependent  on  the  state  of  the  bowels,  at 
least  no  other  disease  manifests  itself  in  future  life. 
When  it  is  not  symptomatic  of  organic  affection  of  the 
uterine  system,  it  may  be  sometimes  removed  by  stiict 
attention  to  the  action  of  the  bowels,  which  is  kept  up 
by  aperient  medicines,  administered  so  as  to  invigorate, 
and  not  weaken  the  muscular  fibres  of  the  intestines. 
These  medicines  must  be  varied  according  to  their  ef- 
fect, and  may  be  combined  with  tonics,  and  uniform  but 


•  With  113  th,-  di'i<-;ise,  in  ns  first  siage,  may  be  generally  considered  as  of  a  highly  inBammalory  nature,  justif>ing  copious 
depletion  by  vtuescclion  and  cathartics.    J.        * 
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moderate  compression  of  the  abtlonjen,  or  long  continued 
friction  every  morning  aid  evening. 

Wiien  il  is  dcpeniitnl  on  ovarian  disease,  the  at- 
tention must  be  dirtcied  to  the  removal  of  that,  which 
is  a  nijlttr  of  threat  difficulty.  The  present  excciltnt 
and  zealous  ProlVssor  of  Midwifery  in  ihe  University  of 
Eihiiburgii,  Dr.  Ilitmilton,  lias  informed  ti^e  author,  that 
he  has,  in  some  cases,  been  successlul,  by  employing 
patting  or  lri<  tion  externally,  and  prescribing  the  soluiion 
of  muriatt  uf  lime-. 

This  (.hronic  swelling  is  not  to  be  confounded  wiih 
a  tumefaction  of  a  more  acute  nature,  which  sometimes 
occurs  in  the  putrperal  state,  without  pjin,  oi"  indica- 
tion of  iiifl.unm  .tion.  The  same  experienced  piacti- 
tioner  compares  this  swelling  to  a  pillow  of  down,  for, 
by  pressirig  with  the  hand,  a  similar  soft  sensation  is 
perceived  :  the  hand  sinks,  but  the  swelling  immf  diately 
rises  on  removing  the  pressure.  It  is  considered  as  a 
fatal  symptoin. 


CHAP.  XIV. 

Of  the  Signs  that  a    IVotnan  has  been  recently   de- 
livered. 

It  is  sometimes  an  object  of  great  importance  in 
medical  jurisprudence,  to  determine  whether  a  woman 
have  lately  been  delivered  of  a  child.  This  can  be 
done  by  examination  of  the  breasts,  the  external  ap- 
pearance of  the  abdomen,  and  the  condition  of  the  ute- 
rus and  vagina.  We  find  the  labia  and  vagina  relax- 
ed, somewliat  tumid,  and  of  a  deeper  red  than  usual. 
The  perineum  is  generally  injured,  or  the  fourchette 
at  least  is  torn.  There  is  a  sanguineous  discharge. 
The  uterus  is  felt  to  be  enlarged,  and  has  neither  the 
shapt  of  the  gravid  nor  of  the  unimpregn.ited  womb. 
It  generally  lies  obliquely  to  one  side.  The  os  uteri 
is  ncErly  circular,  is  soft,  somewhat  rugged,  and  will 
admit  the  point  of  one  or  more  fingers,  according  to 
the  time  which  has  elapsed  since  delivery.  The  belly 
is  prominent,  and  the  integuments  lax,  wrinkled,  and 
Covered  with  light-coloured  broken  streaks.  The 
breasts  are  enlarged,  and  contain  milk,  and  have  a  very 
distinct  and  dark  areola.  Many  writers  on  medical 
jurisprudence,  however,  consider  these  signs  as  falla- 
cious. This,  however,  is  one  of  the  questions,  it  would 
ajipcar,  which  can  be  more  accurately  determined  by  a 
Iran  of  plain  sense  than  by  a  speculative  philosopher. 
There  have  been  instances  where  milk  has  been  dis- 
covered in  the  breasts  in  the  virgin  state,  at  least  so  we 
art  told  by  authors;  but  it  would  certainly  be  considered 
as  no  great  proof  of  virginity,  were  a  female  to  be  found 
with  abundance  of  milk,  sucklir.g  a  child. 

One  thing  is  certain,  that  the  whole  fif  the  signs  or 
appearances  enumerated  cannot  exist  without  a  pre- 
vious pregnancy.  A  (luestion  naturally  arises  here, 
M.iy  they  not  be  met  with  when  the  female  has  ex- 
pelled a  mass  of  hydatids,  or  a  mole,  as  it  has  been 
called  ?  This  may  be  decidedly  answered  in  the  nega- 
tive. M'.st  of  such  suh'it<)ncf:s  are  protluced  by  con- 
ception, but  after  a  time  the  ovum  bceomes  blighted, 
and  ilmnged  into  hydaud.  or  a  more  solid  disorgan- 
ized mass.     As  pregnancy,  therefore,  has  existed,  it  is 


evident  that  the  secretion  of  milk  and  distention  of  the 
breasts  may  take  place,  and  the  uterus  will  be  found 
enlarged.  But  it  is  veiy  rare  for  these  masses  to  ac- 
quire such  a  size  as  shall  enlarge  the  uterus,  or  distend 
the  belly,  so  as  to  produce  such  appearances  as  follow 
the  delivery  of  a  child.  And  as  they  are  soft,  we  do 
no'  find  the  same  injury  sustained  by  the  perineum,  or 
external  parts. 

Certain  cases  of  suppression  of  the  menses  are  ac- 
companied with  swelling  of  the  belly,  and  sometimes 
secretion  of  a  milky  or  serous  fluid  in  the  breasts.  Uut 
the  abdominal  tumour  arises  Irom  n.fi.nion  ol  the  bow- 
els, and,  when  removed,  leares  no  mark  on  the  skin, 
and  cannot  have  any  effect  on  the  state  of  the  vagina, 
labia,  or  uterus.  Ignorant  people  suppose,  that  in  such 
cases  of  suppression  the  menses  are  really  retained  and 
accumulated  in  the  uterus,  and  therefore  may  enlarge 
it.  This  can  only  happen  when  the  vagina  is  closed, 
and  in  that  case  relief  must  be  obtained  by  an  opera- 
tion, the  performer  of  which  can  bear  testimony  to  the 
nature  of  the  case. 

If  in  any  one  instance  it  could  be  established  that  a 
female  had  been  large,  as  in  pregnancy,  and  all  the 
signs  above  enumerated  were  met  with,  and  particu- 
larly when  combined  with  laceration  of  the  perineum, 
there  cannot  be  a  doubt.  Granting  that  hydatids  and 
blighted  ova,  or  moles,  could  produce  the  other  symp- 
toms,  they  could  not  tear  the  perineum.  If  such  sub- 
stances really  were  expelled,  they  would  be  shown  by 
the  patient,  or  described  by  her,  so  as  to  satisfy  a  me- 
dical practitioner.  Far  less  can  mechanical  obstruc- 
tion of  the  menses  occasion  deception,  for  this  cannot 
possibly  injure  the  perineum,  and  indeed  can  only  be 
removed  by  a  surgical  operation.  Last  of  all,  the  ab- 
surd account  often  given  by  the  patient  herself  must 
convince  every  intelligent  practitioner  of  her  guilt. 

In  cases  where  the  mother  is  dead,  and  it  is  neces- 
sary to  ascertain  whether  or  not  she  has  been  delivered 
of  a  child,  we  have,  in  addition  to  those  marks  already 
described,  an  opportunity  of  examining  the  uterus  and 
its  appendages  by  dissection.  The  womb  is  found  en- 
larged, its  substance  thickened,  its  cavity  filled  with 
coagulated  blood,  or,  if  empty,  the  internal  surface  is 
covered  with  a  black  coating  of  blood.  The  vessels 
are  large,  and  as  they  are  largest  where  the  placenta 
was  attached,  marks  corresponding  to  this  attachment 
may  for  a  lime  be  observed.  The  extremities  of  the 
tubes,  but  particularly  the  ovaria,  are  highly  vascu- 
lar, and  these  latter  contain,  on  different  parts  of  their 
suiface,  vesicles  filled  with  bloody  fluid.  Can  it  be 
determined  by  dissection,  whether  a  female  has  had  a 
premature  labour,  or  have  discharged  a  filse  concep- 
tion, as  it  has  been  called  ?  This  is  chiefly  to  be  done 
by  the  state  of  the  surface  of  the  uterine  cavity,  and 
the  size  of  the  vessels.  After  abortion,  or  premature 
labour,  there  is  usually  some  portion  of  decidua  left, 
and  the  uterine  vessels  are  large  in  proportion  as  the 
period  has  been  advanced.  In  blighted  ova,  or  false 
conception,  on  the  other  hand,  there  can  be  no  portion 
left  of  healthy  decidua  ;  but,  particularly,  there  can- 
not be  expected  the  same  enlargement  of  uterine  ves- 
sels to  support  a  fading  or  imperfectly  organized  mass, 
which  would  be  requisite  for  a  perfect  and  vigorous  ovum. 

(j    B.) 
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MILAN. 


MIGRATION.  See  Birds  Migratory,  and  Hy- 
bernation. 

MILAN,  a  city  of  Italy,  and  the  capital  of  that  portion 
which  was  lately  formed  into  the  kingdom  of  Lonibai'dy 
by  ihe  French,  but  which  formerly  constituted  the 
Duchy  of  Milan.  It  is  situated  in  a  plain,  between 
the  rivers  Adda  and  Ticino,  from  which  it  is  watered 
by  canals  drawn  from  each.  One  of  these  canals  was 
commenced  in  the  year  1179,  and  rendered  navigable 
in  1271  :  and  the  navigation  is  now  advancing  towards 
Pavia  by  a  third.  This  city  is  about  eight  miles  in 
circuit.  Some  of  the  streets  are  spacious,  and  built  in 
straight  lines;  but  many  are  narrow,  ctooked,  and  in- 
convenient. Tor  the  most  part  they  are  paved  with 
small  marble,  or  granite  pebbles,  from  the  bed  of  the 
neighbouring  rivers  and  torrents. 

Public  buildings  are  numerous  in  Milan.  The  ca- 
thedral, standing  nearly  in  its  centre,  for  size  and 
beauty,  is  considered  the  finest  in  Italy,  next  to  St. 
Peter's  at  Rome.*  It  is  an  edifice  in  the  genuine  gothic 
style,  of  the  largest  dimensions,  and  consists  entirely 
of  pure  white  marble.  It  extends  490  feet  in  length, 
298  in  breadth  ;  it  is  divided  into  five  naves  by  52 
enormous  marble  gothic  columns,  and  it  is  lighted  by  five 
cupolas.  The  height  within  under  the  principal  dome 
is  258  feet  ;  the  arches  corresponding  to  which,  are 
48  feet  wide,  supported  by  columns  8  feet  in  diame- 
ter. The  pillars  supporting  the  roof  are  above  90  feet 
high;  and  the  roof  itself  is  covered  with  blocks  of 
marble,  so  closely  cemented  together  by  a  hard  and 
durable  substance,  as  to  appear  one  entire  piece.  The 
principal  tower,  crowned  by  a  balcony,  and  ascended  by 
468  steps,  is  400  feet  high,  affording  a  magnificent 
prospect  of  tlie  city  below,  surrounded  by  a  fertile 
country  and  picturesque  mountains.  Although  this 
church  was  begun  in  the  year  1386,  the  facade, 
presenting  a  great  variety  of  ornaments,  was  never  com- 
pleted until  Bonaparte,  having  resolved  that  it  should 
be  finished  in  an  elegant  manner,  employed  a  great  many 
workmen  on  it.  About  4000  statues  adorn  the  exte- 
rior and  interior  of  the  cathedral,  some  not  exceeding 
a  foot  in  height.  One  by  the  sculptor  Agrali,  repre- 
sents St.  Bartholomew,  who  was  flayed  alive,  holding 
up  his  own  skin  as  a  drapery.  It  is  of  white  marble, 
inscribed,  J\i'on  me  Praxiteles  sed  Marcus  Jinxit  Agrati^ 
and  is  esteemed  a  chef  d'xuvre  of  sculpture  by  the 
Milanese.  But  it  would  certainly  be  more  suitable 
for  an  anatomical  theatre,  than  to  ornament  the  inte- 
rior of  a  place  of  public  worship.  Two  large  pulpits 
occupy  the  sides  of  the  chancel,  and  near  them  is  a 
fine  organ.  Among  the  other  more  remarkable  ob- 
jects, is  a  subterraneous  chapel,  the  place  of  sepulture 
of  Cardinal  Borromeo,  Archbishop  of  Milan,  who  died 
in  1584.  Seven  bass  reliefs  of  silver,  forming  seven 
sides  of  the  chapel,  represent  the  principal  incidents 
of  his  life,  executed  in  a  masterly  manner :  and  his 
body  reposes  in  a  shrine,  formed  of  large  pieces  of 
glass,  with  edges  of  silver  gilt.  It  is  arrayed  in  his 
pontifical  habit  ;  the  face  exposed,  and  exhibiting  a 
mortilying  spectacle  amidst  so  much  grandeur.  His 
hands,  in  silk  gloves,  hold  a  cross,  ornamented  with 
diamonds,  and  a  brilliant  crown  is  suspended  over  his 
head.  The  quantity  of  precious  substances  buried 
here  exceeds  belief.  The  treasury  of  the  cathedral, 
htsidcs,  contains    immense  riches    in  precious  stones. 


gold,  and  statues  of  massy  silver.  But  a  large  propor- 
tion of  the  revenues  having  been  withdrawn  by  the 
French,  for  more  useful  purposes  than  sustaining  eccle- 
siastical pomp,  the  former  splendour  of  this  cathedral 
is  diminished. 

In  its  environs  is  the  church  of  Santa  Maria  de  Morti,  a 
small  oratory,  which  is  entirely  ornamented  with  pictures 
framed  of  human  bones.  The  church  of  St.  Ambrose, 
who  was  Bishop  of  Milan  in  the  fourth  century,  and 
author  of  very  voluminous  works,  is  said  to  be  reared  on 
foundations  coeval  with  himself  But  the  present  struc- 
ture belongs  to  the  ninth  century,  and  if  its  doors  of 
bronze  be  of  the  same  date,  they  must  be  different 
from  those  which  that  celebiated  father  closed  against 
the  emperor  Theodosius.  The  pavement  is  of  fine 
mixed  marbles.  The  vault  of  the  choir  is  of  Mosaic  ; 
and  the  great  altar  under  which  the  body  of  St.  Am- 
brose rests,  is  supported  by  four  beautiful  columns  of 
porphyry,  enriched  with  precious  stones.  The  other 
churches  of  San  Vittore,  Santa  Maria  della  Grazie, 
San  Lorenzo,  San  Celso,  are  remarkable  for  size,  anti- 
quity, architecture,  or  paintings.  That  of  San  Fran- 
cesco Maggiore  is  the  largest  of  the  modern  churches  of 
Milan. 

A  considerable  number  of  years  ago,  this  city  con- 
tained 50  monasteries  and  62  nunneries.  The  people 
are  very  devout,  for  it  is  common  to  see  a  madonna  in 
different  shops  with  a  lamp  burning  before  the  image 
until  evening. 

There  are  many  charitable  establishments  here,  in 
eluding  hospitals,  schools,  and  colleges.  The  Great 
Hospital,  which  receives  patients  of  both  sexes,  is  a 
spacious  building,  with  a  court  of  above  300  feet 
square,  lined  with  a  double  portico,  supported  above 
and  below  by  columns  of  different  orders.  The  whole 
can  accommodate  1500  patients,  or  even  2000  on  ex- 
traordinary occasions.  Great  operations  are  pei formed 
during  summer,  under  a  portico  open  to  the  street, 
where  the  groans  of  the  sufferer  are  audible  to  the 
passengers,  and  his  person  would  be  exposed  to  their 
view,  were  it  not  concealed  by  the  surrounding  crowd 
of  students.  A  smaller  hospital,  containing  only  40 
beds,  is  better  managed :  and  there  is  likewise  a  mili- 
tary hospital.  The  Lazaretto,  environed  by  a  ditch  or 
canal,  is  a  vast  quadrangular  edifice,  1250  feet  in 
length,  and  1200  in  breadth,  all  of  brick,  containing 
304  rooms,  with  fire-places.  A  chapel  is  so  contrived 
in  the  centre  of  its  court,  that  divine  service  may  be 
seen  by  the  sick  from  their  beds. 

The  college  of  Brera,  once  belonging  to  the  Jesuits, 
was  more  lately  denominated  the  Palace  of  the  Sciences 
by  the  French,  because  physic,  sculpture,  archileciure, 
painting,  and  engraving,  are  taught  in  it.  Tliis  edi- 
fice has  a  square  court,  exhibiting  two  stories,  the  one 
supported  by  Doric,  the  other  by  Ionic  columns,  which 
are  connected  by  a  grand  staircase.  Here  are  a  good 
collection  of  machines,  for  illustrating  the  physical  de- 
partment, an  observatory,  a  library,  together  with  a  ca- 
binet of  12,000  medals,  and  a  botanic  garden. 

There  are  several  libraries  in  Milan,  of  which  the 
chief  is  that  of  the  college  of  Biera,  and  the  next, 
the  Ambrosian,  founded  by  a  cardinal  of  the  Bor- 
romean  family,  a  nephew  of  the  archbisiiop  above 
mentioned,  in  1609.  Its  contents  excf.ed  40  000  print- 
ed   volumes,  and    15,000  manuscripts,    the  former  ar- 
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ranged  in  a  spacious  gallery,  the  latter  in  a  sepaiate 
apartment.  Though  open  daily,  and  considered  a 
public  establishment,  this  library  is  always  under  the 
direction  of  the  head  of  the  family  as  its  property. 
Many  valuable  writings  were  preserved  in  it,  such  as 
a  translation  of  the  works  of  Josephus,  executed  1200 
years  ago  on  the  bark  of  a  tree  ;  Virgil's  Works,  with 
Notes  by  Petrarch;  those  of  Gregory  of  Nazianzen  ; 
twelve  volumes  of  mathematical,  mechanical,  and  ar- 
chitectural drawings,  by  Leonardi  de  Vinci:  But  the 
most  valuable  portion  was  carried  to  Paris  along  with 
the  rest  of  the  plunder  of  Italy,  and  it  is  yet  unex- 
plained what  has  been  restored.  A  library  belonging 
to  the  Monastery  of  St.  Ambrose  is  very  rich  in  Latin 
manuscripts,  besides  a  prodigious  collection  of  charters 
and  diplomas,  some  of  which  ascend  to  the  eighth  cen- 
tury, the  whole  being  in  excellent  arrangement. 

Literature  has  been  successfully  cultivated  in  Milan  ; 
besides  Alciati,  Beccaria,  Carii,  Verri,  and  other  authors 
in  history  and  political  economy,  this  city  has  been  em- 
bellished by  the  names  of  Pmi,  Landriani,  Frisi,  and 
Donna  Maria  Gaetana  Agnesi,  in  the  sciences.  (See  Ag- 
NESi.)  Many  valuable  works  also  have  issued  from  the 
press  of  Milan,  among  which  may  be  named  the  Histo- 
rians of  Italy,  in  25  folio  volumes,  by  Muratori,  pub- 
lished in  the  earlier  part  of  last  century,  and  the  Classi- 
cal Italian  authors  on  Political  Economy,  in  48  octavo 
volumes,  published  in  the  earlier  years  of  the  present 
century. 

The  theatre  della  Scala,  which  is  one  of  the  largest 
in  Italy,  was  built  partly  by  subscription  in  1776,  on 
a  magnificent  plan.  A  great  vestibule  leads  to  the  pit, 
and  two  fine  staircases  ascend  to  the  boxes,  of  which 
there  are  five  rows,  besides  a  sixth,  or  gallery  for 
attendants.  The  boxes  are  veiy  spacious,  and  elegantly 
fitted  up.  It  is  said  in  a  small  work,  published  at 
Milan  in  1817,  that  sometimes  40  horses  and  600  persons 
are  brought  on  the  stage  ;  and  the  theatre  is  so  skilfully 
constructed,  that  the  performance  is  quite  audible  in 
parts  most  distant  from  the  performers.  The  hour  of 
night  is  denoted  from  a  transparency  on  the  arch  of  the 
proscenium.  Besides  this,  there  are  several  other 
theatres,  one  erected  after  the  same  model,  but  smaller, 
and  less  decorated,  for  a  French  company  ;  and  another 
for  the  performance  of  amateurs.  Some  of  the  best 
operas  extant  have  been  composed  for  the  theatre  of 
Milan;  and  some  eminent  performers  are  generally  en- 
gaged in  gratifying  the  public  taste  for  music. 

A  place  of  amusement,  called  the  Arena,  was  lately 
constructed  on  the  outskirts  of  the  city,  for  the  exhibi- 
tion of  great  spectacles,  and  is  capable  of  accommodat- 
ing 30,000  persons.  It  consists  of  an  oval  amphithea- 
tre, partly  of  grassy  banks,  partly  of  stone.  The  lower 
part  of  this  Arena,  which  is  400  fathoms  long,  and  200 
broad,  may  be  entirely  inundated  by  means  of  a  small 
canal  traversing  it,  and  there  nautical  exhibitions,  like 
the  ancient  naumachia,  may  be  shewn  ;  as  was  done  to 
entertain  Bonaparte. 

Milan  contains  many  fine  houses:  some  distinguished 
by  their  architecture,  others  by  their  spacious  apart- 
ments and  elegant  furniture.  For  the  most  part,  they 
arc  decorated  externally  with  lofty  granite  colunuis  sup- 
porting large  projecting  cornices.  That  of  the  family 
of  Litta  has  a  fagade  with  32  pillars,  besides  four  in  the 
portico. 

Much  activity  prevails  at  Milan,  which  is  a  place  of 
considerable  trade  and  inaiuifaciure.     Workmanship  in 


metals,  embroidery  in  gold  and  silvei-,  are  executed  in 
a  superior  style.  There  are  extensive  manufactures  of 
silk  in  its  different  branches;  of  wool  and  goat's  hair, 
glass  and  porcelain.  Mosaic  work,  and  that  in  pietra 
dura,  is  prosecuted  on  a  larger  scale,  and  in  greater  va- 
riety, than  in  any  other  pan  of  Europe.  Lately  a  piece 
of  Mosaic,  representing  the  last  supper,  with  figures  as 
large  as  life,  was  executed  in  colours  after  nature,  on 
six  pannels,  extending  30  feet  in  length  and  7  in  height. 
It  was  commissioned  by  Bonaparte,  at  the  price  of  5000/. 
but  the  overthrow  of  his  government  interrupted  the 
work,  which  has  been  completed  very  recently  for  ano- 
ther sovereign.  The  fertility  of  the  neighbouring  terri- 
tory, in  fruit,  grain,  and  pasturage,  affords  abundant  sup- 
plies, both  for  the  consumption  of  this  city,  and  for 
export. 

Milan  consists  of  61  parishes,  containing  120,000  or 
i  30,000  souls.  By  some,  the  population  is  rated  nearly 
one-tourth  higher;  and  it  is  said  to  have  been  so  in  the 
course  of  the  preceding  century.  In  1766,  by  actual 
enumeration,  the  inhabitants  amounted  to  111,450,  ex- 
clusive of  those  occupying  the  religious  houses,  and  a 
certain  part  of  the  suburbs.  The  state  of  society  is  con- 
sidered very  agreeable.  Frankness  and  hospitality  dis- 
tinguish the  citizens  among  strangers,  and  urbanity 
among  themselves.  They  are  devout  and  bigoted,  it  is 
said  ;  but  the  austerities  of  monastic  life,  always  calcu- 
lated to  degrade  the  more  amiable  sensiblities  of  man- 
kind, are  greatly  softened  here.  A  love  of  show  pre- 
vails among  the  higher  ranks  to  a  much  greater  extent 
than  consistent  with  their  fortune,  and  luxury  seems  to 
be  making  the  same  inroads  as  in  the  other  cities  of 
Europe. 

Milan,  in  respect  to  size,  is  the  fourth  city  of  Italy  ; 
its  history  ascends  to  a  very  ancient  date  ;  and  none  has 
been  more  exposed  to  the  competition  of  contending 
powers;  it  is  supposed  to  have  been  founded  by  the 
Gauls  two  centuries  later  than  the  building  of  Rome, 
whose  early  histoiy,  however,  rests  on  the  most  uncer- 
tain data.  In  modern  times,  it  has  belonged  to  Spain, 
Austria,  and  France;  but,  although  taken  and  re-taken 
several  limes  since  the  French  revolution,  it  was  always 
without  bloodshed.  When  the  kingdom  of  Lombardy 
was  formed  by  Bonaparte,  he  was  crowned  here  with  the 
iron  crown  of  the  ancient  kings  of  Lombardy ;  and 
thenceforth  Milan  was  considered  the  real  capital  of 
Italy.  By  bis  order,  the  fortifications  were  dismantled, 
and  he  built  a  triumphal  arch  of  white  marble,  to  record 
his  own  exploits.  Longitude  of  the  Observatory,  9" 
1 1'  45"  cast,  and  Latitude  45°  28'  2"  north. 

MILbORN'E  PoKT,  is  a  borough-town  of  England,  in 
the  county  of  Somerset.  It  is  situated  at  the  foot  of  a 
sleep  hill,  on  the  river  Ive,  principally  on  both  sides  of 
the  high-road  from  Yeovil  to  Shaftesbury.  The  church 
is  a  neat  edifice,  built  in  the  form  of  a  cross;  but  the 
houses,  which  are  disposed  in  lour  streets,  are,  in  ge- 
neral, irregulaily  built,  and  detached  from  one  another. 
The  guild  hall  is  an  ancient  buiidiiii;,  with  a  dooi-case, 
partly  of  Saxon,  and  partly  of  Norman  architecture.  It 
has  considerable  manufactures  of  dowUs,  ticking,  lirv» 
sey,  stockings,  and  shoes,  which  employ  a  number  of 
hands.  Tht  population  of  the  boinugh  and  parish,  in 
1811,  was  224  inhabited  houses,  132  f.milies,  and  1000 
inhabitants.  See  CoUinson's  History  and  Antiquities  af 
Somersetshire,  vol.  ii.  ;  and  Tlie  JBeauties  of  E-ngland 
and  Wales,  vol.  xi:i.  p.  524. 

MILE.     Sec  Me.\sores. 
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MILDEW.     See  Agriculture. 

MILFORD,  or  Mu.ford-Haven,  is  the  name  of  a 
sea-port  town  of  South  Wales,  in  the  county  of  Pem- 
broke, beautifully  situated  on  a  small  promontory,  the 
sides  of  which  descend  gently  to  the  sea.  The  princi- 
pal harbour  extends  to  the  south,  and  resembles  a  large 
lake.  It  has  sixteen  creeks,  live  bays,  and  13  roads.  It 
is  regarded  as  the  safest  and  most  commodious  in  the 
world,  and  is  capable  of  holding  a  thousand  sail  in  per- 
fect security.  The  town  consists  of  three  streets,  ex- 
tending from  east  to  west.  The  church,  which  is  a 
handsome  building,  consisting  of  a  nave,  chancel,  and 
two  side  aisles,  stands  at  the  end  of  the  lower  row  of 
houses.  The  old  chapel  of  St.  Catharine  stands  at  a 
short  distance  to  the  east,  and  has  been  converted  into  a 
powder  magazine.  The  market-house  and  custom-house 


are  neat  buildings.  Two  batteries,  each  mounting 
seven  guns,  have  also  been  erected,  for  the  defence  of  the 
low»-. 

The  principal  trade  of  Milford  consists  in  its  Sou'.li- 
Sea  whale-Gshery,  which  has  been  successfully  prose- 
cuted by  a  colony  of  Quakers,  from  the  island  of  Nan- 
tucket. There  is  likewise  some  trade  in  wood  an<l  na- 
val stores.  A  dock-yard  was  formed  at  the  suggestion 
of  Lord  Spencer,  and  several  large  ships  of  war  were 
built  in  it,  and  others  repaired.  Longitude  of  Milford 
steeple  5°  20'  13"  west,  and  Latitude  51°  42'  43"  north. 
See  Corbel's  Geografihical  Dictionary  of  IValcs  ;  Fen- 
Ion's  Historical  Tour  through  Pembrokeshire ;  and  the 
Beauties  of  England  and  Wales.  Vol.  xviii.  p.  75  5. 

MILIARY  Feveh.     See  Medicine. 
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The  art  of  war  may  be  considered  as  coeval  with  the 
history  of  the  world.  The  evil  passions  inherent  in  hu- 
man nature, — hatred,  envy,  covetousness,  ambition,  and 
revenge,  first  gave  birth  to  this  destructive  art,  which, 
however  rude  in  its  commencement,  has,  in  the  course 
of  time,  gradually  advanced  to  the  importance  and  dig- 
nity of  a  science. 

At  first,  the  art  was  probably  limited  to  the  display  of 
individual  strength,  courage,  and  address,  in  wrestling, 
boxing,  and  the  employment  of  the  most  simple  offen- 
sive arms.  But  as  civilization  advanced,  and  societies 
became  more  extensive,  larger  bodies  of  men  were  em- 
ployed in  warlike  enterprises;  the  advantages  of  a  cer- 
tain degree  of  order  and  combination  soon  became  ob- 
vious; and  experience  gradually  suggested  the  use  of 
various  instruments,  to  render  more  efficient  the  natural 
force  and  activity  of  the  limbs  in  close  conflict,  or  to  an- 
noy the  enemy  from  a  distance.  The  art  of  war  now  at- 
tained to  that  state  nearly,  in  which  it  is  still  found 
among  the  Asiatic  tribes,  consisting  of  a  mass  of  rude 
principles,  which  could  scarcely  yet  be  honoured  with 
;he  name  of  science.  Meanwhile,  there  arose  men  of 
great  talents  and  ambition,  who,  being  occupied  during 
the' greater  part  of  their  lives  in  warlike  enterprizes, 
broui;ht  the  art  to  a  greater  state  of  perfection,  and  made 
use  of  it  as  the  instrument  of  their  glory  and  aggran- 
disement, 

Guibert  distinguishes  five  or  six  great  epochs,  in 
which  important  changes  were  etfccted  in  the  princi- 
ples of  military  tactics.  It  was  among  the  Asiatic  na- 
tions, and  particularly  among  the  Persians,  that  the  art 
appears  to  have  first  assumed  a  systen)atic  form.  The 
Egyptians,  attached  to  the  peaceful  sciences,  made  lit- 
tle progress  in  the  military  art;  and,  excepting  under 
Sesostris,  they  never  were  a  conquering  people.  After 
the  death  of  Cyrus,  the  military  art  passed  to  the 
Greeks;  and  this  brave  and  ingenious  people  reduced 
it  to  systematic  principles,  and  brought  it  to  a  great  de- 
gree of  perfection.  Alexander  extended  it  still  far- 
ther ;  and,  in  his  time,  the  Macedonian  phalanx  was 
esteemed  the  most  perfect  order  of  battle  which  had 
ever  been  invented  by  military  science. 

The  principal  weapon  of  the  Greeks  was  the  spear 
or  pike,  which  they  used  with  great  skiil  ''iid  dexterity. 
When  in  order  of  battle,  the  Greeks  and  Mitccdonians 
were  frequently  drawn  up  on  a  depth   of  sixteen,  and 


even  thirty-two  men,  placed  in  files,  one  behind  another. 
This  deep  and  dense  order,  while  it  could  be  perfectly 
preserved,  enabled  them  not  only  to  resist  the  most  vi- 
gorous attacks  of  their  enemies,  but  to  penetrate  and 
lay  open  whatever  opposed  them. 

The  Romans  adopted  other  arms,  and  a  different  mode 
of  fighting.  Their  favourite  weapon  was  a  short  cut- 
and-thrust  sword,  easily  manageable  in  the  hand,  and 
admirably  adapted  to  give  effect  to  the  courage  and  acti- 
vity of  their  soldiers  in  close  conflict.  They  rejected 
the  dense  order  of  the  Greeks,  as  incompatible  with  the 
use  of  that  weapon,  and  drew  up  in  long  full  lines  of 
three  men  in  depth,  much  the  same  as  in  our  present 
European  armies  ;  with  this  difference,  that  the  men 
were  arranged,  not  in  files  one  behind  another,  as  is  now 
done,  but  each  man  in  the  succeeding  rank  was  placed 
diagonally,  so  as  to  cover  the  interval  between  the  two 
men  in  the  rank  before  them.  Besides,  the  Roman  sol- 
dier, in  order  to  have  the  full  play  of  his  short  sword  and 
buckler,  required  a  great  deal  more  room  in  all  direc- 
tions than  either  the  Macedonian  or  modern  European 
soldier.  Such  were  the  arms  and  discipline  of  the  Ro- 
mans, which,  seconded  by  their  courage  and  skill,  ena- 
bled them  to  triumph  over  the  Grecian  phalanx,  and  to 
maintain  for  ages  the  sovereignty  of  the  world. 

During  the  decline  of  the  Roman  empire,  the  science 
of  military  tactics  was  almost  entirely  neglected,  and  the 
empire  itself  gradually  became  a  prey  to  those  numerous 
swarms  of  barbarians  whom  the  hopes  of  plunder  in- 
vited to  its  conquest.  For  a  long  period  the  military 
history  of  Europe  only  presents  to  our  view  armies  with 
little  discipline  and  less  science;  battles  gained  by  num- 
bers, by  valour,  or  by  chance  ;  and  conquests  equally 
rapid  and  destructive.  Even  the  invention  of  gunpowder, 
although  it  necessarily  occasioned  considerable  changes 
in  the  mode  of  fighting,  docs  not  appear  to  have  imme- 
diately led  to  any  very  important  improvements  in  tactics. 

Maurice,  Prince  of  Orange-Nassau,  and  Gustavus 
Adolphus  of  Sweden,  are  justly  considered  as  the  fa- 
thers of  modern  military  science.  Both  were  men  of 
learning  and  research,  as  well  as  of  genius;  and  both 
carefully  studied  the  art  of  war  in  the  writings  of  the 
Greeks  and  Romans.  Their  admiration  of  the  ancients, 
indeed,  was  perhaps  carried  to  excess,  and  led  them  to 
the  servile  adoption  of  principles,  which  were  no  longer 
suited  to  the  times,  or  to  the  arms  then  in   use.     But 
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llicre  is  no  doubt,  that  we  are  chiefly  indebted  to  them 
for  the  levival  of  military  tactics  and  discipline.  They 
kept  up  the  prtjuuice  in  favour  of  the  dense  order  of 
battle,  and  the  use  of  the  pike  ;  but,  on  the  other  hand, 
they  shewed  the  advantages  of  the  oblique  order,  and 
invented  the  present  grand  basis  of  miliiary  operations, 
— a  triangle  resting  on  a  chain  of  mag  izines  ;  besides 
introducing  many  other  minor  improvements  in  the  dis- 
cipline and  disposition  of  the  troops. 

Alter  the  death  of  Gustavus,  Bernhard,  Duke  of  Wei- 
mar, Horn,  Banner,  Torstenshon,  Turenne,  Montecu- 
culi,  and  others,  fought  with  success  according  to  the 
principles  of  their  mastei  ;  and  the  art  of  war  continued 
in  certain  respects  to  improve.  This,  as  Guibert  ob- 
serves, was  the  age  of  great  generals,  commanding 
small  armies,  and  doing  gieat  things.  Some  circum- 
stances, however,  still  concurred  to  retard  the  progress 
of  military  science  :  among  which  may  be  reckoned  the 
servile  adherence  to  the  ancient  tactics,  the  prejudice  in 
favour  of  the  dense  order,  and  the  continued  use  of  the 
pike,  which  even  the  celebrated  Montecuculi  used  to 
call  the  queen  of  arms. 

Towards  the  end  of  the  seventeenth,  and  the  begin- 
ning of  the  eighteenth  century,  great  improvements 
were  made  in  certain  branches  of  military  science,  while 
others  were  almost  entirely  neglected.  Coehorn  and 
Vauban  brought  the  art  of  attacking  foi  titled  places  to 
a  state  of  perfection  wholly  unknown  to  the  ancients. 
The  art  of  defence,  however,  was  far  from  making  equal 
progress.  In  the  mean  time,  armies  became  much  more 
numerous;  and  the  quantity  of  artillery  was  prodigi- 
ously increased.  Louis  XIV.  gave  the  example,  which 
was  soon  imitated  by  the  rest  of  Europe.  Armies  so 
numerous,  and  with  such  immense  trains,  were  less  easily 
supplied  and  put  in  motion  ;  and  the  duties  of  a  gene- 
ral were  more  complicated  and  more  difficult.  Conde, 
Luxembourg,  Marlborough,  Eugene,  and  a  few  other 
generals  of  transcendent  talents,  were  able  to  move 
these  masses;  but  men  of  inferior  genius  sunk  under 
the  weight. 

Sufficient  justice,  we  think,  has  never  been  done  to 
the  talents  of  Marlborough,  unquestionably  the  first 
commander  of  his  age.  The  consummate  skill  which 
he  displayed  in  the  conduct  of  large  armies  ;  the  cor- 
rectness of  his  coup.-d' <zil  in  chusing  positions,  and  dis- 
covering the  weak  points  of  the  enemy;  his  quickness 
in  detecting  the  faults  of  his  antagonists,  and  the  rapi- 
dity with  which  he  took  advantage  of  them  ;  above  all, 
the  uniform  and  brilliant  success  which  attended  all  his 
enterprizes,  attest  the  pre-eminence  of  his  military  ge- 
nius. But  neither  Marlborough,  nor  any  of  the  other 
generals  of  his  time,  can  be  considered  as  inventors  in 
the  art  of  war.  They  may  have  made  a  more  or  less 
skilful  use  of  the  princples  already  established ;  but 
none  of  them  appear  to  have  introduced  any  thing  new, 
either  in  the  organization  of  armies,  or  in  military  tac- 
tics. 

At  this  period  a  great  schism  prevailed  in  the  opi- 
nions of  military  men  with  respect  to  the  changes  ne- 
cessary to  be  introduced,  in  consequence  of  the  use  of 
fire  arms.  All  Europe  was  divided  on  the  question, 
whether  the  dense  order  of  the  ancients  ought  to  be  re- 
jected, as  exposing  the  troops  too  much  to  the  destruc- 
tive effects  of  artillery  ?  This  question  was  discussed 
in  various  writings,  without  producing  any  settled  con- 
viction. The  Chevalier  Eolard  proposed  his  columns 
as  the  fundamental    and  almost  exclusive  order  for  in- 
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fantry ;  and  his  opinion  gained  many  partizans.  The 
army,  in  short,  was  on  the  point  of  resuming  the  pike, 
and  forming  the  phalanx.  The  war  of  the  Succession, 
and  that  ot  1733,  were  conducted  upon  these  unsettled 
principles  ;  the  battalions  forming  on  a  depth  of  fron\ 
four  to  six,  and  the  officers  of  the  oUl  school  dcmaii'!ing 
the  resumption  of  the  pike,  which  Vauban  had  brought 
into  ciisuse. 

We  now  approach  that  peiiod,  however,  when  the 
science  of  military  tactics  assumed  a  more  decided  jnd 
scientific  form.  Under  Charles  XII.  the  Swedish  hol- 
diers  were  still  animated  by  the  same  spirit  which  they 
had  manifested  under  Gustavus.  His  infantry,  hardy 
and  indefatigable,  in  a  state  of  discipline  as  perfect  as 
the  Roman  legions  in  their  best  times,  and  commanded 
by  excellent  generals,  who  possessed  a  considerable 
knowledge  of  modern  manoeuvres,  performed  actions 
which  astonished  Europe.  Bui  Charles  was  too  limited 
in  respect  of  his  means;  and  his  carrer,  however  bril- 
liant, was  too  short,  to  enable  us  to' form  a  perfect  esti- 
mate of  what  he  might  have  been  capable  of  accom- 
plishing under  different  circumstances  ;  and  he  has  even 
left  us  in  doubt  regarding  the  extent  of  his  knowledge, 
and  the  powers  of  his  genius. 

Meanwhile,  a  new  kingdom  was  formed  on  the  banks 
of  the  Oder  and  the  Spree,  whose  sovereigns  having  nei- 
ther commerce  nor  maritime  power,  devoted  themselves 
to  the  creation  of  a  formidable  military  force,  which 
should  enable  them  to  assume  an  imposing  attitude 
among  the  European  powers.  Frederick  II.  completed 
the  plan  which  had  been  chalked  out  by  his  predeces- 
sors. He  not  only  doubled  the  number  of  his  troops, 
but  improved  their  discipline,  and  invented  a  system  of 
tactics  almost  entirely  new.  He  was  perfectly  well  ac- 
quainted with  the  slate  of  the  military  art  among  the 
ancients,  and  employed  his  genius  in  discovering  and 
bringing  to  perfection  such  manoeuvres  as  were  best 
adapted  to  modern  warefare.  His  efforts  were  amply 
rewarded  by  his  first  successes  in  the  field.  But  even 
during  peace  these  efforts  were  not  relaxed.  He  form- 
ed camps  at  Spandau  and  at  Magdeburgh  ;  exercised 
his  troops  continually  in  the  most  scientific  and  effec- 
tive movements;  rectified  whatever  experience  shewed 
to  be  defective  ;  and  introduced  an  incredible  degree  of 
decision  and  celerity  in  the  execution  of  all  the  neces- 
sary manoeuvres. 

During  the  seven  years'  war  the  efficacy  of  discip- 
line and  tactics,  under  the  conduct  of  genius,  was  fully 
evinced.  In  the  war  of  manoeuvres,  as  may  easily  be 
conceived,  the  king  of  Prussia  was  eminently  su>  cess- 
ful.  He  was  frequently  defeated  in  pitched  battles ; 
but  he  seemed  to  rise,  like  Airaeus  from  the  earth,  with 
fresh  vigour  and  renewed  courage;  and  it  was  remark- 
ed that  he  never  was  more  formidable  than  when  his 
enemies  believed  him  to  have  been  effectually  crushed. 
Such  was  the  state  of  discipline  lo  which  he  brought 
the  Prussian  troops,  that  they  frequently  made  forced 
marches,  lost  a  battle,  left  behind  them  the  greater  part 
of  their  cannon,  and  took  up  a  position  at  the  distance 
of  a  couple  of  leagues  from  the  field  where  they  had 
been  defeated. 

But  the  merit  of  the  king  of  Prussia  does  not  rest  en- 
tirely on  the  improved  discipline  of  his  troops;  his  ge- 
nius was  equally  occupied  with  the  scientific  principles 
of  military  movements ;  and  the  Prussian  tactics  have 
accordingly  been  considered  as  forming  an  aera  in  mili- 
tary history.  Frederick  shewed  that  the  movements  of  an 
O  o 
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army  of  100,000  men  may  be  reduced  to  rules  as  simple 
as  those  of  an  army  of  10,000  ;  and  that  having  once  dis- 
covered the  spring  whicli  rcs^ulates  the  movements  of  a 
single  battalion,  it  is  only  necessary  to  combine  a  number 
of  tlicsc  springs,  and  to  handle  them  with  skill.  He  has 
been  considered  as  the  real  inventor  of  liijlit,  or  llyinij; 
artillery  ;  but  his  inventive  genius  chiefly  distinguished 
itself  by  his  improvement  ot  the  oblique  or  angular  or- 
der of  battle,  the  principles  of  which  he  studied  pro- 
foundly, and  carefully  explained  its  mechanism  to  his 
generals. 

From  the  time  of  Frederick,  it  does  not  appear  to  us 
that  any  very  important  improvements  have  been  made 
in  military  tactics.  During  the  late  wars,  indeed,  the 
French  adopted  a  mode  of  fighting  in  some  respects 
new  ;  but  this  was  a  necessary  consequence  of  the  cha- 
racter of  their  troops,  and  their  impfrfcct  state  of  disci- 
pline. Instead  of  lines,  that  could  with  difRculty  be  pre- 
served in  the  face  of  an  enemy  suptrior  in  discipline  to 
themselves,  they  formed  close  columns,  'flieir  battles 
also  were  reduced  to  attacks  on  certain  points,  and 
sometimes  on  one  only.  By  brigades  constamly  suc- 
ceeding each  other,  and  fresh  troops  supplynig  the 
place  of  those  who  had  been  driven  back,  they  general- 
ly succeeded  ultimately  in  forcing  the  point  attacked. 
In  tlieir  movements,  whatever  was  lost  in  regularity 
and  precision,  was  amply  compensated  by  increased  ve- 
locity. To  the  rapidity,  indeed,  with  which  their 
Tnovcmtnts  were  executed,  they  were  indebted  for  much 
of  their  success.  They  also  derived  great  advantage 
from  the  employment  of  numerous  bodies  of  light 
troops  of  various  descriptions,  and  the  improved  and 
extended  use  of  flying  artillery.  In  their  battles,  too, 
they  generally  kept  a  large  body  of  reserve,  composed 
of  the  best  troops,  and  commanded  by  an  able  general, 
■which,  on  more  than  one  occasion,  was  the  means  of 
recovering  a  battle  which  was  considered  as  lost. 

The  French  likewise  iinroduced  considerable  changes 
in  the  subordinate  arrangements  of  the  army  during  a 
campaign.  Their  wants  were  supplied  by  requisition  ; 
and  when  iliey  entered  a  country  they  had  little  or  no 
baggage.  By  abandoning  the  old  system  of  forming 
depots  and  magazines,  they  certainly  exposed  their 
troops  to  famine,  want,  and  disorder;  but,  with  all 
these  inconveniences,  they  appear  to  have  reaped  very 
important  advantages  from  this  mode  of  supplying  their 
armies.  Their  movements  could  not  be  anticipated 
from  the  magazines  they  had  formed,  and  the  position 
of  their  depots  ;  and  their  route  was  not  liable  to  be  re- 
tarded by  the  attention  which  it  would  have  been  ne- 
cessary to  pay  to  these  objects.  The  inroads  of  the 
French  armies,  therefore,  were  unexpected,  and  their 
progress  rapid.  Tliey  calculated  only  upon  success; 
and  they  generally  obtained  it  by  the  celerity  of  their 
movements,  and  the  boldness  and  enterprise  of  their 
plans.  At  the  same  time  it  must  be  observed,  that  as 
they  generally  put  every  thing  to  hazard,  and  neglected 
or  despised  those  precautions  whicii  frequeiuly  mitigate 
the  consequences  of  bad  success,  their  defeats  were  al- 


most always  attended  with  the  most  disastrous  results. 
Excepting  under  Moreau,  and  one  or  two  other  ge- 
nerals, who  were  attached  to  the  principles  of  the  old 
school,  wc  seldom  find  a  French  army  making  a  skilful 
and  scientific  retreat. 

The  apparent  want  of  discipline  among  the  French 
troops,  tUeir  fretiucnt  ibanclonnieni  of  the  ordinary 
principles  of  tactics,  and  their  extraordinary  successes, 
have  induced  many  superficial  writers  to  talk  lightly 
of  the  whole  system  of  tactical  rules  and  regulations, 
which  science  has  suggested,  and  experience  improved. 
We  suspect,  however,  that  they  have  not  paid  due  at- 
tention to  the  real  state  of  the  circumstances.  The 
truth  is,  that,  exce])tiiig  at  the  earliest  period  of  the  re- 
voluiionary  war,  the  French  troops  never  wanted  dis- 
cipline, but,  on  the  contrary,  they  possessed  that  requi- 
site in  a  very  high  degree.  They  h  id  also  the  advan- 
tage of  a  great  number  of  skilful  ctTicers,  educated  in 
the  very  uest  sciiool,  that  of  actual  service.  In  the 
dressing  of  their  troops,  as  well  as  in  the  execution  of 
various  manoeuvres,  tlity  threw  aside  every  thing  that 
was  useles  or  uniiiipoitant,  and  retained  only  that  whicli 
was  essential,  Irequcnily  simplifying  the  principles,  and 
accommodating  them  to  the  genius  of  the  nation,  and  the 
character  ot  the  troops. 

The  German  system  of  tactics,  as  established  by 
Frederick  of  Prussia,  although  undoubtedly,  in  some 
particulars  susctptibic  of  modification  according  to  cir- 
cumstances, will  still  be  found  to  exhibit  the  funda- 
mental piinciples  of  military  science.  In  this  article, 
therefore,  we  shall  endeavour  to  present  our  readers 
with  a  compendious  view  of  those  (irinciplcs,  followini;^ 
chiefly  the  order  adopted  by  Mauvillon,  in  the  third  part 
of  his  Introduction  to  the  Military  Sciences.  At  the  end 
of  the  article  we  shall  also  subjoin  a  list  of  writers, 
whose  works  we  have  occasionally  consulted,  and  to 
whom  we  would  refer  such  of  our  readers  as  are  desi- 
rous of  acquiring  more  minute  information  on  the  sub- 
ject. 

Writers  on  military  tactics  have  generally  divided 
the  subject  into  two  parts.  The  first,  or  Tactics,  strictly 
so  called,  relates  to  the  composition  and  discipline  of  an 
army,  and  to  those  dispositions  which  are  requisite  for 
its  security  and  regular  supply,  and  to  render  it  efficient 
for  service,  without  an  immediate  reference  to  the  ac- 
tual presence  of  an  enemy.  Under  this  head  are  also 
comprehended  practical  tactics,  or  the  rules  to  be  ob- 
served in  the  conduct  of  detachments,  and  also  castra- 
metation,  or  the  art  of  encamping  on  the  field.  The 
second  explains  the  general  principles  upon  which  the 
operations  of  an  army  are  conducted  against  an  enemy 
in  the  field  ;  or  what  is  technically  called  Strategics. 
This  division  of  the  subject  has  been  objected  to  by 
some  ;  but  for  the  sake  of  method,  we  have  resolved 
to  adher*  to  it,  although  we  are  willing  to  admit  that  the 
limits  of  each  division  have  not  been  very  precisely  de- 
fined. 


Part  I.  TACTICS. 


Sect.  I.     0/ the  Com/iosilion  of  an  Army. 

Ak  army  consists  of   an   indefinite  number  of  armed 
men,  assembled  together  and   placed  under  a  certain 


state  of  discipline,  for  the  purpose  of  carrying  on  war. 
It  may  be  divided  into  Infantry,  Cavalry,  Artillery,  and 
Engineers. 
The  infantry   consists  of  regular  infantry  of  the  linCj 
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and  light  infantry.  The  infantry  of  the  line  was  for- 
merly divided  into  grenadiers,  fusiliers,  and  musque- 
tiers.  This  division  was  founded  upon  certain  diflVr- 
ences  in  their  arms  and  modes  of  fignting,  and  is  now 
DO  longer  in  use.  The  grenadiers,  however,  are  still 
retained  in  all  sei  vices;  they  are  selected  fur  their  size 
and  strength,  and  are  principally  erop:oyed  in  enter- 
prises requiring  great  force  and  courage. 

The  arms  of  the  infantry  consist  of  the  musket  and 
bayonet ;  formerly  they  had  also  side-arms,  but  these 
were  found  to  be  more  ornamental  than  useful.  The 
proj.er  length  and  construction  of  the  musket  have  not 
hitherto,  perhaps,  been  precisely  ascertained  ;  the  prac- 
tice of  different  nations  varies  in  tins  respect;  but  ilie 
perfection  of  this  «e  ipon  consists  in  the  largeness  of  us 
calibre,  its  duraui'ity,  its  projectile  force,  and  the  cor- 
rectness with  whicii  il  cairics  the  buUei.  The  utility 
«f  the  musket,  as  a  warlike  weapon,  has  been  greatly 
increased  by  the  addition  of  the  bayonet,  which  enables 
troops  thus  urintd  to  come  to  close  combat.  Tht  use 
of  the  bayonet  was  first  introduced  by  the  French, 
about  the  end  of  the  17th  century,  and  it  has  since  be- 
come general. 

To  eiiabl-  the  soldiers  to  use  their  arms,  and  at  the 
same  time,  to  render  the  enemy's  artillery  less  destruc- 
tive, tne  infantry  is  placed  three  deep,  so  thai  they  can 
fire  at  once  and  behiid  each  other.  Each  man  occu- 
pies a  space  of  about  two  feet  in  rank  and  file,  a  sufRcient 
interval  being  left  between  the  files  to  admit  of  the 
freedom  of  individual  motion. 

As  in  the  case  of  individuals,  all  kinds  of  troops  can 
attack  and  defend  themselves  only  in  front.  Every 
number  and  deicriplion  of  troops,  therefore,  must  be 
placed  so  as  to  attack  in  front,  and  to  be  liable  to  be 
attacked  in  front  only. 

Tiieir  arms  afford  the  infantry  a  twofold  mode  of 
fighting.  They  either  endeavour  to  throw  the  enemy 
into  confusion  by  their  fire,  or  iney  march  rapidly  upon 
him,  charging  with  the  bayonet,  in  order  to  break  his 
line.  As  the  firing  generally  carries  off  so  many  of  the 
troops,  that  a  part  of  the  ILiie  is  either  entirely  broken, 
or  much  weakened,  before  the  armies  approach  near 
enough  to  each  other,  a  charge,  or  at  lejst  an  actual 
combat  with  the  bayonet,  seldom  takes  place,  e.scept  in 
extraordinary  or  accidental  circumstances.  The  French 
boasted  much  of  their  success  with  the  bayonet  in  their 
late  battles;  but  the  way,  it  is  believed,  was  always 
pretty  well  cleared  by  their  numerous  artillery  previ- 
ous to  the  charge.  In  the  hands  of  British  soldiers, 
the  bayonet  has  always  pi-uved  a  most  efficient  and  de- 
cisive weapon,  as  they  have  always,  indeed,  been  dis- 
tinguished for  their  courage  and  firmness  in  personal 
conflict. 

In  order  to  facilitate  the  government  and  movements 
of  an  army,  it  is  divided  into  small  bodies  ot  men,  call- 
ed battalions,  consisting  of  from  five  to  seven  hundred 
men.  Each  battalion  is  provided  with  two  field-pieces; 
and  when  several  battalions  are  placed  together,  they 
pre-erve  as  much  distance  between  them  as  is  necessiry 
for  the  management  of  the  field-pieces,  and  to  enable 
persons  to  ride  through  conveniently.  With  cannon 
attached,  the  interval  between  batallions  is  twelve 
paces;  without  cannon,  it  may  be  six  paces.  A  great- 
er interval  is  always  a  consequence  of  necessity.  In 
large  armies,  several  battalions  are  formed  into  brigades, 
several  brigades  into  divisions,  and  these  divisions  nto 
larger  bodies,  called  corps  d'arme'e,  each  placed  un  er 
the  immediate  command  of  officers  of  a  certain  rank. 


Infantry  are  capable  of  acting  upon  every  species  of 
ground,  and  arc  therefore  the  most  essential  constituent 
of  an  army.  It  is  thought  dangerous,  however,  to  ex- 
pose infantry  to  the  attacks  of  cavalry  upon  a  plain, 
where  the  latter  are  always  most  efficient,  and  the  for- 
mer are  liable  to  be  broken,  especially  if  they  should  at- 
tempt to  put  themselves  in  motion.  But  recent  results 
seem  lo  have  demonstrated,  that  a  well  disciplined  in- 
fantry, properly  disposed,  are,  in  such  a  case,  not  only 
capable  of  opposing  a  successful  resistance  to  cavalry, 
but  even  ot  becoming  the  assailants  in  their  turn.  In 
all  broken  and  uneven  ground,  such  as  hills,  woods, 
villages,  behind  hedges  and  fences  of  every  description, 
rivers,  morasses,  and  all  kinds  of  entrenchments,  infantry 
can  be  most  effectually  employed,  both  for  attack  and 
det-nce. 

The  following  are  general  rules  for  the  disposition 
of  infantry  upon  different  kinds  of  ground. 

1.  On  hills,  infantiy  must  be  posted  so  as  to  com- 
mand the  wnole  declivity  ;  and  therelore  they  must  not 
always  be  placed  on  the  very  highest  ridge,  or  summit, 
much  less  behind  it,  if  the  object  be  to  oppose  the  as- 
cent ot   llie  enemy. 

2.  When  a  wood  is  to  be  occupied  by  infantry,  they 
should  be  placed  on  the  edge  of  it,  so  as  to  be  conceal- 
ed by  the  trees,  while,  at  the  same  time,  they  are  en- 
abled to  fire  upon  an  approaching  enemy.  A  combat; 
with  infantry  of  the  line  can  seldom  take  place  within 
a  wood,  unless  where  an  attack  is  made  upon  a  detach- 
ment posted  there  to  obstruct  an  enemy's  passage,  or 
in  light  open  places. 

3.  In  villages,  the  infantry,  when  numerous,  occupy 
the  hedges  and  fences  of  the  gardens,  or  orchards,  out- 
side, so  as  to  command  the  fields  beyond  them.  When 
attacked  in  this  situation,  they  retire  gradually  from 
hedge  to  hedge,  and  occupy  the  gardens  themselves, 
with  the  houses  and  streets  within  their  line.  The 
same  rule  applies  to  farms  and  fields  that  are  subdivid- 
ed by  hedges  or  other  fences.  As  the  regular  infantry 
always  light  in  a  body,  and  in  line,  care  must  always 
be  taken,  in  occupying  hedges,  villages.  Sec  to  pre- 
serve a  communication  in  every  direction,  in  order  that 
one  part  may  support  the  other,  and  that  the  whole 
may  always  form  one  connected  line,  impenetrable  to 
the  attacks  of  the  enemy. 

4  Infantry  are  posted  behind  rivers,  morasses,  ra- 
vines. Sec.  in  order  to  prevent,  by  their  fire,  the  passage 
of  the  enemy.  For  this  purpose,  it  is  by  no  means 
necessary  to  occupy  the  whole  length  of  the  bank,  but 
only  to  be  posted  so  as  to  keep  all  those  places  where 
the  enemy  can  effect  a  piss.ige,  at  the  distance  of  a 
short  gun-shot,  under  their  fire,  and  that  fire,  if  pos- 
sible, a  cross  one. 

The  regular  infantry  lie  in  the  field  under  tents, 
which  are  carried  on  baggage-waggons,  or  on  horse- 
back. Every  battalion  carries  along  with  it  two  field- 
pieces,  and  the  necessary  ammunition.  As  in  the  course 
of  an  active  campaign  they  are  not  quartered  in  towns 
and  villages,  they  must  also  carry  along  with  them  se- 
veral other  necessary  articles,  which  swell  their  ba^- 
gai^e  to  such  a  considerable  bulk,  as  frequently  proves 
an  impediment  on  service. 

Of  light  infantry,  there  are  a  great  many  different 
kinds,  with  an  almost  endless  variety  of  designations  ; 
such  as  riflemen,  sharp  shooters,  or  tiralleurs,  chasseurs, 
voltigeurs.  Sec  In  some  services,  the  troops  of  certain 
nations  are  especially  destined  to  the  duties  of  I'ght  in- 
fantrv.  Light  infantry  differ  from  regular  infantry, 
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principally  in  ilieir  arms,  cquipmcnls,  and  mode  of 
tijjiitini;.  In  tlieii"  arms  there  is  less  dift'ercnte  now 
tlian  formerly,  only  that  those  destn.d  load  as  riHc- 
niiti  aie  armed  with  rifles,  instead  ot  common  fire-locks 
Their  bagi^agc  is  less  l)iiiky  than  that  ot  the  regular  in- 
fantry, and  they  have  no  field-pieces  at  aclieil  to  iheir 
battalions.  Their  mode  of  figluini;  is  less  regular  than 
that  ol  the  infantry  of  ihe  line,  and  requires  moie  in- 
dividual skill  and  intelligence.  In  what  is  called  the 
peiite  guerre,  especially  in  mouniainous  coumries,  tiiis 
dtscripiion  of  troops  is  most  eminently  usclul.  In  the 
laie  war,  the  Trench  appear  to  have  brought  the  light 
int  iiniy  service  (for  wluch  the  character  ot  the  people 
sci  ms  peculiarl)  adapted.)  to  great  perfection.  It  Irc- 
qucnlly  happened  tliat  their  liglit  troops  were  enabled, 
by  the  viv.city  of  their  movements,  to  harass,  exhaust, 
and  ultimately  suidue  more  numerous  bodies  of  regular 
infan  ry. 

The  cavalry  are  composed  ot  heavy  and  light  hoi^c. 
Tne  Ibrnitr  may  be  divided  into  cuirassiers  and  dra- 
goons. The  cuirassiers  only  have  defensive  ani:our, 
viz.  a  cuirass  or  iron  mail,  which  protects  the  breast  and 
back  In  the  British,  and  some  other  services,  there 
are  no  cuirassiers.  Indeed,  it  has  been  found,  that  the 
cuirass  is  of  little  use,  and,  on  the  coiniary.  proves  a 
great  impediment  to  the  free  motion  ol  Ihe  rider  The 
ciragooiis  are  armed  with  a  sword,  a  carabine,  and  a 
pair  of  pistols.  The  cavalry  are  placid  in  two  ranks, 
although  the  first  only  can  act  immediately  against  the 
enemy.  The  second  line,  however,  tends  to  give  more 
firmness  to  the  whole  body,  and  can  supply  the  places 
of  those  who  fall  in  front.  Their  manner  of  fighung 
consists  in  endeavouring  to  throw  the  enemy  into  dis- 
order by  the  imfieius  of  their  attack,  and  then  to  cut  them 
down  with  their  swords.  Every  thing  therefore  de- 
pends upon  their  preserving  order  with  the  greatest 
possible  celerity  of  motion.  The  cavalry,  as  well  as 
the  infantry,  aie  placed  in  small  bodies,  called  squad- 
rons, at  certain  small  intervals  from  each  other.  A 
squadron  generally  contains  from   120  to  160  horse. 

Cavalry,  and  especially  heavy  horse,  can  only  be  em- 
ployed in  a  champaign  country,  and  on  firm  ground  ; 
but  there  they  are  capable  ol  acting  not  only  against 
cavalry,  but  also  against  infantry,  and  even  in  the  at- 
tack of  batteries.  The  celtrity  with  which  they  are 
enabled  to  perform  their  manoeuvres,  renders  them 
peculiarly  well  calculated  for  all  decisive  movements, 
suci)  as  cutting  off,  or  turning  the  enemy,  falling  unex- 
pectedly on  his  flanks  or  rear,  Sec. 

Dragoons  were  originally  a  mounted  infantry,  who 
were  employtd  in  all  enterprises  requiring  speed.  They 
sat  on  horse-back,  but  frequently  fought  on  foot.  Even 
to  this  day,  they  are  still  armed  and  exercised  with  a 
view  to  being  employed  as  infantry  in  a  case  of  neces- 
sity ;  but  they  are  almost  never  used  as  such,  and  are 
therefore  to  be  considered  solely  as  cavalry.  In  default 
of  ligfil  liorse,  their  duties  must  often  be  performed  by 
the  heavy  dragoons. 

The  cavalry  carry  their  tents  on  horse-back  along 
with  them.  The  horses  stand  in  the  field,  in  the  open 
air,  and  are  picketed  in  lines  before  the  tents  in  which 
the  riders  lie  As  the  cavalry  have  no  cannon,  and 
carry  almost  every  thing  they  want  upon  their  horses  ; 
in  which  care  must  be  taken  not  to  overload  them; 
they  are,  on  this  account,  not  liable  to  have  their  mo- 
tions impeded  by  their  baggage.  They  are  more  fre- 
quently, however,  embarrassed  by  the  care  of  provid- 


ing for  the  maintenance  of  their  horses.  They  must 
pro>ide  forage  tor  tiieiiiaelVi-s,  ijking  neither  lioiii  the 
fields  in  summer,  or  Irom  the  magaz.ncs  oi  villages  in 
spring  and  auiumn.  The  foinier  is  called  green,  the 
latter  dry  forage. 

The  light  cavalry  have  smaller  horses, lighter  arms  and 
ai  coutreiuenls.and  less  baggage  than  the  heavy  horse. 
Ill  t  reign  services,  pariieuUrly  the  German,  the  light 
horse  are  generally  called  hUssars,  and  arc  clothed  in 
a  manner  corresponding  to  the  name.  In  the  Briiish 
service  also,  there  are  several  regimenis  of  iiussars. 
The  mode  of  fighting  pei.uiiarto  the  lighi  cavalry,  c.jn- 
sisls  generally  m  constant  skiiniishing,  eitlur  advancing 
or  retreaiing.  But  when  well  disciplined  and  effii  iunt, 
they  siiould  be  able,  w.ien  neccssarj ,  to  charge  m  close 
order,  and  to  execute  all  the  manoeuvres  ol  the  heavy 
cavalry. 

The  following  are  -ome  general  ru'es  for  the  service 
of  light  troops,  whether  inlaiitry  or  cavalry. 

I.  They  siiuuld  keep  as  near  the  enemy  as  possible, 
in  order  to  ascertain  tlic  iiueiiiion  of  all  his  niovements  ; 
and,  2.  They  should  follow  him  in  all  his  movements. 
3.  Tiny  bhould  constantly  engage  in  eiUerprizes  against 
him,  by  carrying  and  occupying  posts,  intercepting  con- 
voys, destroying  magazines,  harassing  the  enemy  on 
all  sides,  and  carryinir  off  stragglers,  Sec.  4  Tney 
should  pursue  the  enemy  when  beaten,  and  hinder  his 
pursuit  when  victorious.  5.  They  should  biing  con- 
tributions and  supplies  from  a  distance  ;  and,  6.  They 
should  ende.ivour  to  conceal  the  movements  of  iheir 
own  aimy.  For  this  purpose,  they  form  a  chain  of 
posts  in  front,  and  on  the  flanks  of  the  army,  which 
must  support  each  other,  and  he  able  to  retire  upon 
their  mam  body.  The  different  species  of  iroop>,  in 
these  operations,  must  be  placed  so  as  to  enable  Uiem 
to  act  most  advantageously  :  The  cavalry  in  plains,  and 
accessible  places  ;  the  infantry  on  irregular  grounii,  in 
tenable  places,  and  behind  entrenchments. 

The  artillery  consists  of  cannoneers,  bombardiers, 
sappers,  miners,  and  ponlooners.  The  cannoneers  and 
bombardiers  serve  the  cannon,  and  a  certain  number  of 
them  are  attached  to  every  piece.  As  they  do  not  fight 
like  other  troops,  they  are,  in  general,  only  provided 
with  side  arms  ;  sometimes,  however  they  carry  other 
weapons,  to  be  used  on  occasions.  S  ippers  and  miners 
are  employed  only  in  sieves,  and  are  armetl  with  pis- 
tols and  daggers,  which  the  latter  use  under  ground. 
The  sappers  are  seldom  required  to  use  arms  of  any 
kind,  which  with  them,  therefore,  are  more  ornamental 
than  useful.  Their  duties  consist  more  in  exposing 
themselves  than  in  giving  personal  annoyance  to 
others.  The  same  applies  to  the  pontooners,  whose  du- 
ly it  is  to  attend  the  pontoons,  (i  kind  of  small  copper 
boats,)  which  are  carried  in  waggons  behind  the  army, 
in  order  to  throw  bridges  over  rivers,  and  they  must 
therefore  possess  all  the  skill  requisite  for  this  employ- 
ment 

The  horse-artillery,  or  flying-artillery,  are  of  recent 
introduction,  and  were  first  employed,  with  great  ef- 
fect, by  the  French,  in  the  late  war.  They  had  no 
field-pieces  attached  to  their  battilions.  but  this  defi- 
ciency was  amply  compensated  by  their  numerous 
horse-artillery.  The  best  and  most  skilful  men  are  se- 
lected for  this  service,  and  being  mounted,  they  are  en- 
abled to  act  with  great  expedition,  and  lo  move  rapid- 
ly to  any  part  of  the  field.  The  horse-artillery  are  di- 
vided into  troops,  as  the  field-artillery  are  into  compa* 
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tiies.  The  men  are  armed  with  large  sabres  and  a  pair 
oi   pisiolb  ;   some  of  ihcni  also  with  rifles. 

Tiic  engineers  are  pariitulariy  useful  in  conducting 
all  l.iie  scienlific  operations  ol  war.  They  are  gtneiully 
divided  into  ionress-enijineers  and  field-cnginceis.  Tiie 
former  arc  employed  in  the  con^iruction  ol  lonifica- 
tions,  and  in  conducting  the  attack  and  dcknce  oi  lur- 
lifitii  places.  Tlie  duties  of  the  lattcr  consist  in  sur- 
vt  ying,  reconnoiteriiig,  or  drawing  plans  ul  positions, 
dirttiing  the  movements  ot  an  army  iiuring  a  march, 
choosing  proper  ground  for  en;ampments,  construct- 
ing field  fonifieations  and  entrencnmenls,  and  point- 
ing out  the  proper  mode  of  atiacking  Uie  fortified  posi- 
tions of  an  enemy.     Sec  FouTificati :>n. 

Besides  the  various  cicscnpiions  of  troops  already 
enumerated,  almost  every  army  is  utiiiided  uy  a  num- 
ber ..f  guides  and  pioneers  The  l/Usiness  of  ihe  form- 
er is  to  point  out  ihe  best  roads  for  an  jrniy  on  march  ; 
that  ot  the  laiter  to  render  the  road>  passable,  by  remov- 
ing obstructions,  &c.  The  sappers  and  miners  are 
employed  in  digging  out  ditches,  and  constructing  other 
works,  in  order  to  facilitate  tne  approach  to  a  iortress, 
and  in  excavating  the  earth,  and  undermining  the 
ground,  for  the  purpose  of  blowing  up  some  pait  by 
the  explosion  of  gunpowder. 

The  staff  of  an  army  consists  of  all  those  officers,  to 
whom  is  Confided  the  care  of  commanding,  directing, 
and  providing  for  the  troops  ;  such  as  the  general  com- 
manding, ihe  quartermaster-general,  adjutant-general, 
commissary-general,  provost  marshal,  physician  and 
chaplain  to  che  forces,  Sec.  with  their  respective  aides- 
de-camp,  deputies,  assistants,  &c. 

The  faiigues  and  dangers  of  war  render  it  necessary 
to  esiablish  lazarettos  and  hospitals,  with  a  requisite 
number  of  physicians  and  surgeons,  for  the  care  of  the 
sick  and  wounded.  Such  of  the  sick  as  are  danger- 
ously ill.  .md  require  a  tedious  cure,  are  placed  in  the 
lazarettos,  which  are  generally  situated  in  towns  and 
villages  at  some  distance  from  the  army.  Othf;rs,  whose 
cases  aie  more  slight,  are  placed  in  the  flying-hospitals, 
which  follow  the  army,  anci  require  an  hospital-irain. 

Spies  are  also  necessarily  employed  by  an  army;  that 
is,  persons  who,  for  money,  endeavour  to  ascertain  and 
communieaie  the  circumstances  and  intentions  of  the 
enemy.  These  may  be  people  belonging  to  the  coun- 
try occupied  by  the  enemy  ;  persons  who  go  in  disguise 
to  procure  informaiion ;  or  persons  from  among  the 
enemy  themselves,  who  are  bribed  to  discover  all  that 
they  know.  Spi'  s  must  always  be  well  paid,  especial- 
ly in  the  last  mentioned  case,  and  their  information 
siiould  be  received  with  great  caution,  and  compared 
with  that  obtained  from  other  quarters  Spi;  s  giving 
false  information,  must  be  severely  punished,  unless, 
perhaps,  we  may  be  able  to  turn  this  circumstance  to 
our  own  advantage. 

Sect.  II.     Of  Castrametation. 

The  art  of  ca^trametation,  or  the  choice  of  ground  for 
a  camp,  and  the  disposition  of 'he  variou-  d.scriptions 
of  troops  in  it.  was  formerly  a  m,itter  of  infinite  conse- 
quence in  war  Of  late,  however,  it  has  become  of 
much  lesb  rnp'Mtancc,  <.» troops,  at  present,  seldom  car- 
ry tents  along   with   them,   but   are    placed  in  canton- 

•  Tinops  are  sai  1  to  bivouac,  when  they  lie  out  without  tents  or 
this  sometimes  becomes  a  matter  of  necessity. 


ments  when  intended  to  be  kept  in  readiness  for  the 
field,  or  wnen  obliged  to  lie  in  the  field  for  a  short  pe- 
riod, they  have  recourse  to  the  bivouac*  But  al'.hough 
regular  encampments  are  now  much  less  frequent  than 
formerly,  it  is  necessaiy  that  we  snould  explain  the  prin- 
ciples of  casirameialion.  because  these  are  applicable, 
not  only  to  the  choice  of  situations  fur  camps,  but  also 
for  positions  in  general,  and  will  be  found  of  especial  use 
in  determining  the  order  of  b.^ttle  for  an  aimy  acting 
chiefly  on  me  defensive. 

There  are  two  general  and  fundamental  rules  for  the 
choice  of  a  camp.  In  the  first  place,  the  situation  of 
the  ground  should  be  such  that  an  attacking  army  can 
derive  no  benefit  from  it ;  and  secondly,  such  disposi- 
tion must  be  made  is  to  secure  the  camp  from  being 
surprized. 

In  order  that  the  enemy  may  derive  no  advantage, 
but  the  reverse,  from  an  attack  on  the  army  encamped, 
the  following  special  rules  must  be  attended  to.  1. 
The  giound  for  the  camp  must  neither  be  too  large  nor 
too  small.  2.  The  enemy  must  not  have  it  in  his  power 
to  approacli  either  on  the  flanks  or  the  rear.  3.  He  must 
not  have  the  power  of  making  a  sudden  attack  on  the 
front  without  meeting  with  immedinte  resistance.  4. 
The  approach  to  the  front  must  be  diflScult,  and  on  his 
advance,  the  enemy  must,  at  every  point,  be  constant- 
ly kept  under  a  stronger  fire  of  artillery  than  he  can 
oppose.  The  more  diflii  ult  the  approach,  the  stronger 
is  the  camp  ;  and  when  difficult  of  access  at  every  point, 
it  may  be  saitl  to  be  unattackable.  5.  Every  part  of  the 
army  encamped  must  be  able  to  come  to  the  assistance 
of  the  rest.  6.  The  outlets  from  the  camp,  on  every  side, 
must  be  easy. 

With  respect  to  the  size  of  the  camp,  the  following 
observations  may  suffice.  1.  Its  lengtn  must  be  equal 
to  the  space  occupied  by  a  battalion  and  a  squadron 
under  arms.  In  determining  the  length  of  the  camp, 
however,  according  to  this  method,  provision  must  be 
made  for  the  intervals  formerly  mentioned,  which,  if 
necessary,  when  the  whole  number  of  troops  are  not 
there  that  the  space  would  require,  must  be  reckoned 
larger;  but  at  the  same  time,  never  larger  than  the 
front  of  a  battalion  and  squadron,  which  is  called  the 
half  line.  2.  An  army  is  never  encamped  in  a  single 
line,  but  in  two,  at  the  least,  with  some  picked  troops 
in  reserve  behind  the  second  line.  3.  In  order  to  de- 
termine immediately  in  what  situation  of  the  line  each 
battalion  should  be  placed,  an  order  of  battle  for  the 
whole  army  is  formed  at  the  commencement  of  every 
campaign.  The  regiments  are  thus  placed  according 
to  their  rank  or  number  ;  the  first  on  the  right,  the  se- 
cond on  the  left  wing  of  the  first  line,  the  third  on  the 
light,  the  fourth  on  the  left  wing  of  the  second  line,  Sec. 
When  a  battalion  or  squadron  is  detached  from  the  line, 
the  others  close,  and  occupy  its  place.  It  is  always 
easy,  therefore,  to  determine  the  necessary  length  of  the 
c.mp,  according  to  the  number  of  battalions  and  squad- 
rons in  the  fijsi  line.  4  To  determine  the  depth,  it 
must  be  observed,  that  each  line  requires  three  hundred 
paccsfoi  the  depth  of  its  encampment,  which  is  also  the 
distance  assigned  to  them  when  drawn  up  in  order  cf 
battle,  that  the  second  line  may  not  suffer  from  the  fire 
on  the  first. 

The  second  rule  we  h  .ve  laid  down  requires  that  the 

regular  covering  from  the  weather.   As  troops  iiow  carrj-  no  tents, 
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flanks  should  be  covered.  The  flanks  are  said  lo  be  co- 
vered, when  the  enemy  can  neiUicf  aHack  thcin  direcUy, 
Dor  march  rouiul  lliat  which  covers  them,  without  leav- 
ing lull  time  lor  taking  measures  to  frustrate  his  inten- 
tions. Iltnce  we  must  determine  the  fitness  ol  the  ob- 
jects upon  which  the  wings  rest.  The  win^s  may  rest 
on  the  sea.  In  this  case  we  must  ascertain  the  depth 
of  the  water,  and,  if  necessary,  protect  the  wing  by  a 
staccado,  or  some  sucli  means,  as  f.ir  as  the  water  is  so 
shallow  as  to  allow  a  person  to  wade  through  it.  Regard 
must  also  be  had  to  the  changes  produced  by  the  ebb 
and  flood  tides;  and  care  must  be  taken  to  prevent  the 
army  from  being  annoyed  by  the  ships  or  boats  of  the 
enemy.  2.  On  rivers,  which  afl'urd  an  excellent  sup- 
port to  the  fi.inks  of  an  army,  when  there  are  few  or  no 
natural  or  artificial  means  of  passage  ;  and  the  few  are 
sutficiently  protected  from  the  enemy.  8.  On  lakes  or 
ponds.  The  extent  of  the  circuit  which  the  enemy  must 
inake  to  get  round  must  determine  the  fitness  of  these 
objects  for  covering  the  flanks.  4  Swainps  or  morasses 
also  alTord  a  good  covering,  provided  we  are  certain 
that  they  are  impassable.  5.  The  same  may  be  said  of 
mountains  and  ravines,  when  very  precipitous  ;  but 
•when  easily  ascended,  thty  ought  to  be  foitified.  Ra- 
vines form  a  good  covering  when  the  banks  towards  the 
enemy  are  lower  than  those  occupied  by  the  army  en- 
camped. They  should,  however,  be  fortified  and  occu- 
pied, in  order  to  prevent  a  surprise.  6  Woods  afford 
110  good  covering,  even  when  ambuscades  are  placed  in 
them,  because  the  enemy  may  approach  unseen,  and 
easily  overpower  the  ambuscade.  7.  Villages,  when 
■well  situated  and  tenable,  are  a  good  covering  for  the 
flanks;  but  they  must  be  well  fortified,  and  occupied  by 
a  sufficient  number  of  troops  to  prevent  an  attack  on 
the  part  of  the  enemy,  because  the  safely  of  the  army 
depends  on  their  being  maint.iined. 

In  following  out  the  third  rule,  it  is  necessary,  that, 
to  the  distance  ol  a  cannon  shot  in  front,  there  should  be 
no  wood,  village,  hill,  hedge,  or  other  object,  to  obstruct 
our  view  of  the  enemy's  movements  ; — no  ravine,  or 
hollow  way,  which  could  lead  him  unseen  near  to  our 
front.  Every  thing  must  be  quite  clear  before  the  front, 
and  the  enemy  must  be  exposed  to  our  fire,  while  all  his 
movements  are  so  well  seen  that  we  may  always  be  pre- 
pared against  any  enterprise  on  his  part.  Such  objects, 
therefore,  as  above  described,  when  they  do  exist,  must 
either  be  destroyed,  or  occupied,  and  fortified. 

The  fourth  rule  has  much  in  common  with  the  first, 
because  whatever  covers  the  flank  also  protects  the  front, 
the  flank  being  always  secured  against  every  attack  ; 
■while,  when  an  attack  is  expected  in  front,  it  is  suffi- 
cient that  it  be  rendered  diflicult.  An  army  is  never 
encamped  with  the  front  to  the  sea,  unless  to  prevent  a 
landing;  and  in  that  case  we  must  endeavour  to  concen- 
trate the  fire  upon  those  points,  where  the  nature  of  the 
coast  is  favourable  for  a  descent.  Ponds,  lakes,  and  in- 
undations, so  far  as  they  cover  the  front,  present  such 
obstructions  as  render  it  unatlackalde.  A  river  is  also 
a  great  obstruction,  the  greater  in  proportion  to  its 
breadth  and  depth,  the  paucity  of  fords  or  bridges,  and 
the  more  those  situations  at  which  the  enemy  can  cross 
are  exposed  to  our  fire.  A  perfect  morass  renders  the 
front  unatiackablc,  and  it  also  afl"ords  a  good  covering 
■when  it  cannot  be  passed  without  difiiculty.  Woods  in 
front  arc  of  no  use,  but  rather  a  disadvantage,  because 
they  conceal  the  motions  of  the  enemy.  Glens,  ravines, 
hollow-ways,  &c.  are   a  great  protection   to  the  front, 


when  they  run  parallel  to  it  ;  but  when  they  run  at 
angles  into  the  camp,  they  must  be  occupied  along  their 
length.  Villages,  when  tenable,  and  lying  near  the 
front,  may  be  of  great  service;  but  the  directions  foi- 
merly  given  with  respect  to  those  objects,  must  be  attend- 
ed to.  Single  houses,  castles,  and  other  buildings,  lying 
before  tlie  front,  must  be  occupied  so  as  to  enable  us  to 
maintain  a  fire  upon'all  that  comes  within  a  gun-shot  of 
the  troops. 

The  fourth  rule  requires  that  no  river,  morass,  ra- 
vine, or  considciable  hollow-way,  or  impassable  wood, 
should  lun  throujih  the  army,  much  less  between  the 
two  lines.  When  such  objects  occur,  sufficient  and  per- 
manent communications  must  be  made  over  them,  ac- 
cording to  circumstances. 

The  sixth  rule  lequiresthat  regard  be  had  to  the  ob- 
ject we  have  in  view.  The  rule  is,  tiiat  as  soon  as  an 
army  enters  the  camp,  roads  must  be  made  on  all  sides, 
to  enable  the  troops  to  march  out  conveniei-uly.  15ut  in 
all  circumstances  this  rule  cannot  be  observed.  I'"or  a 
strong  camp,  aflbrding  at  the  same  time  facilities  for 
marchmg  out,  will  not  easily  be  met  with.  If  the  ol  j.ct, 
therefoie,  be  to  have  the  facility  of  marching  feirw.irds 
on  the  enemy,  less  attention  is  paid  to  the  strength  of 
the  camp.  If,  on  the  other  hand,  it  be  nur  intention  to 
await  the  attack  of  the  enemy,  less  regard  is  paid  to  the 
facility  of  marching  out  in  front,  provided  only  that  the 
march  towards  both  sides,  and  especially  towards  the 
rear,  be  open  and  convenient. 

Finally,  it  is  obvious,  that  if  there  be  heights  in  the 
neighbourhood  of  the  giound  where  we  wish  to  encamp, 
the  camp  should  be  placed  on  them,  and  not  in  the  low 
grounds. 

In  order  to  secure  a  camp  from  surprise,  it  is  neces- 
sary to  establish  posts  and  field-guards.  These  posts 
must  be  placed  in  such  maimer,  and  at  such  distance, 
that  the  army,  in  wliatsoever  order  it  may  hiipptn  to  be, 
may  be  enabled  to  prepare  for  defence  before  the  ene- 
my can  make  their  attack.  They  must  therefoie  form 
a  chain  round  the  army,  each  supporting  the  other,  so 
that  nothing  can  pass  through  nni^bserved.  They  con- 
sist of  infantry  oi  cavalry,  with  light-troops,  or  troops 
of  the  line.  On  [)lains,  and  when  objects  can  be  seen 
at  a  considerable  distance,  cavalry  are  posted  ;  but  in 
broken  ground,  infai.try  are  rtcjuired.  A  post  of  light 
horse  must  be  supported  by  one  of  heavy  cavalry  be- 
hin<l  ;  which  last  is  also  supported  by  light  or  regular 
infantry.  In  woods,  behind  hedges,  &c.  light  infantry 
aie  commonly  placed  ;  the  regular  iidantry  in  villages, 
houses,  and,  last  of  all,  behind  entrenchments.  Every 
large  post  places  a  smaller  one  at  some  distance,  but  in 
such  a  manner  as  not  to  be  lial)lc  to  be  cut  olT.  The 
sentries  of  all  these  posts,  two  of  which  always  stand 
together,  must  be  able  to  see  and  hear  each  other.  The 
cavalry  posts  are  frequently  placed  at  greater  distances 
during  the  day,  and  drawn  closer  at  night.  The  field- 
guards  of  the  cavalry  are  placed,  not  for  fighling,  but 
for  watching  ;  as  soon,  therefore,  as  a  superior  enemy 
approaches  them  they  must  retire.  The  infantry  posts, 
on  the  other  hand,  are  almost  always  placed  so  as  to 
be  able  to  maintain  t'leir  ground,  and  thciefore  they 
ought  generally  to  defend  thcinselves  as  long  as  they 
can,  in  order  to  give  more  time  to  the  army  to  |)repare 
for  defence.  As  soon  as  any  danger  approaches  a  post, 
or  is  observed,  notice  must  not  only  be  communicated 
to  the  proper  quarter,  but  when  forced  to  retire,  the 
circumstance  must  be  made  known  to  the  next  post. 


MILITARY  TACTICS. 


295 


Every  camp  should  have  a  facility  of  obtaining  sup- 
plies of  water  and  wood,  and  the  army  should  also  be 
provided  wiih  the  necessary  forage  for  the  first  few 
days  a  least.  Caie  must  be  taken,  tlierefore,  that  the 
•wells,  ponds,  springs,  &c.  be  not  wantonly  spoiled,  nor 
the  foiage  in  and  around  the  camp. 

The  camp  is  generaly  marked  out  before  the  arrival 
of  the  army.  For  this  purpose,  the  regimental  quar- 
ler-masiers,  with  the  pioneers  of  the  regimtnts,  and 
some  detatlied  troops,  march  in  advance  under  the  con- 
duct ot  the  quarter-master-general.  The  latter  having 
chosen  the  suuation  for  the  camp,  and  determined,  ac- 
cortling  to  its  lengtli,  how  many  paces  should  be  al- 
lowed to  each  battalion  or  squadron,  including  the  ii> 
tervalbi  ine  aides-de-camp  then  assign  to  each  regi- 
ment, according  to  the  number  of  its  battalions  and 
squadrons,  its  proper  place  in  the  first,  second,  or 
third  line ;  after  which  the  regimental  quarter-mas- 
ter sets  off  the  ground  for  each,  according  to  a  scheme 
established  in  the  war-order  of  every  nation,  by  marking 
out  ihe  space  of  eacn  tent,  those  of  officers  as  well  as  of 
privates,  with  stakes.  When  the  army  enters  the 
ground,  every  battalion  marches  to  the  front  of  its  en- 
campment in  order  of  battle  ;  the  tents  arc  erected,  and 
the  camp  is  complete. 

The  main  principle  in  encampments  is,  that  the  army 
be  placed  in  tlie  same  order  as  for  battle  ;  so  that  no- 
thing more  is  necessary  than  to  march  out  ready  for 
fig..t.  But  as  this  principle  is  not  always  without  ex- 
ception, such  measures  must  be  taken  as  shall  enable 
the  army  to  make  the  necessary  alterations  in  its  order 
of  battle,  before  an  actual  attack  is  made  by  the  ene- 
my. In  order  to  be  enabled  to  form  more  rapidly,  and 
also  to  encamp  in  places  where  there  is  otherwise  a 
want  of  depth,  the  king  of  Prussia,  to  whom  the  art  of 
war  is  so  much  indebted  in  modern  times,  invented 
what  has  baen  called  the  method  ol  encamping  in  order 
of  battle  ;  in  which  there  are  no  passages  for  the  com- 
panies, and  the  tents  are  placed  close  together  in  three 
rows  for  the  three  lines. 

Sect.  III.     Of  Foraging. 

By  foraging  is  meant  bringing  in  food  for  the  horses, 
when  it  is  done  by  the  cavalry  themselves.  Forage,  as 
we  have  already  observed,  is  either  green  or  dry. 

The  first  thing  to  be  done  in  foraging  is  to  ascertain, 
•whether  there  be  forage  sufficient  for  the  number  of 
horses.  In  dry  foraging,  therefore,  the  magazines  are 
inspected  ;  in  green  foraging,  an  experienced  officer  is 
sent  out  to  reconnoitre  the  quantity.  This  officer  en- 
deavouis  to  ascertain  how  much  corn  and  hay  are  con- 
tained within  a  certain  space,  which  he  measures  by 
the  square  steps  of  his  horse.  He  then  prepares  the 
field,  and  determines  the  number  who  can  forage  upon 
it,  deducting  one-third  of  the  whole  space  for  the  spots 
upon  which  nothing  grows.  Practice  renders  this  task 
very  easy,  and  will  enable  one  to  determine  the  quantity, 
as  well  as  the  extent,  tolerably  well  merely  by  the  eye. 

An  order  is  then  issued  to  the  army,  or  to  that  part  of 
it  which  is  intended  to  forage,  to  have  their  foragers 
ready  at  a  certain  lime  and  place,  in  order  to  forage  for 
so  many  days.  When  there  is  to  be  a  general  foraging 
o'"  the  whole  army,  it  must  first  be  ascertained  that  no- 
thing is  to  be  apprehended  from  the  enemy  while  the 
people  are  out.     Otherwise  the  aruiy  forages  by  flanks, 


in  order  that  they  may  be  prepared  to  resist  llse  attack 
of  the  enemy  in  the  camp. 

When  toraging  is  carried  on  under  cover  of  the  army, 
nothing  more  is  necessary  than  to  see  that  order,  tem- 
perance, and  proper  discipline  are  preserved,  whicli, 
however,  requires  great  attention.  The  foraging  itself 
is  conducted  in  the  following  manner  :  When  the  forage 
is  green,  a  particular  spot  is  assigned  to  every  regiment, 
when  their  foragers  dismount,  and  set  to  work  by  fours, 
while  one  holds  the  horses.  The  former  reap  the  corn, 
bind  it  up,  and  place  it  on  the  horses.  The  rider  then 
mounts,  and  when  they  are  all  ready,  they  march  off  by 
regiments;  first  the  artillery,  and  other  trains,  then  the 
infantry,  and  last  of  all  the  cavalry.  In  dry  foraging,  the 
villages  are  assigned  to  the  regiments,  from  which  they 
are  to  forage  ;  and  it  is  best  when  the  peasants  are  made 
to  bring  together  outside  of  the  village  what  they 
are  required  to  provide,  which  is  then  divided  ;  by  which 
means  all  excesses  ate  more  easily  prevented. 

If  an  attack  upon  the  foraging  party  is  apprehended, 
they  must  be  covered  by  a  force  proportioned  to  that  of 
the  enemy,  the  extent  of  the  foraging  ground,  and  the 
means  of  defence  which  it  affords.  It  should  consist  of 
heavy  and  light  horse,  with  infantry.  The  relative  pro- 
portion of  these  troops  must  be  regulated  according  to 
the  nature  of  the  ground. 

The  covering  force  should  march  on  the  previous 
evening,  and  occupy  the  ground  which  is  to  be  foraged. 
The  chain  is  afterwards  formed  in  the  morning,  while 
the  foragers  leave  the  camp.  When  the  covering  force 
marches  at  the  same  time,  and  at  the  head  of  the  fora- 
geis,  no  man  should  be  allowed  to  dismount  and  com- 
mence reaping  until  the  chain  is  formed,  and  the  order 
is  given  by  the  commanding  officer. 

As  soon  as  the  light  troops,  preceding  the  party,  ar- 
rive upon  the  foraging  ground,  they  carefully  reconoitre 
the  neighbourhood,  to  ascertain  whether  there  be  any 
places  where  the  enemy  might  lie  concealed,  such  as 
woods,  villages,  ravines,  &c.  Bridges,  and  other  ap- 
proaches, must  be  occupied  by  a  strong  party.  Cavalry 
and  infantry  posts  are  then  placed,  who  must  form  a 
chain  of  centries,  who  allow  none  to  pass  the  limits  for 
the  purpose  of  foraging,  and  give  immediate  notice  of 
every  thing  that  approaches.  These  posts  are  estab- 
lished on  the  same  principles  as  those  round  a  camp ; 
and  this  is  called  the  chain,  which,  however,  is  only 
formed  in  this  manner  in  green  foraging.  When  the 
light  troops  and  posts  give  notice  that  the  enemy  is  no 
where  to  be  seen,  the  commander  orders  the  foragers  to 
dismount.  He  places  himself  with  his  corps  either  at 
the  most  important  station,  or  if  more  than  one  attack 
is  apprehended,  in  such  a  situation,  as  will  enable  him 
conveniently  to  oppose  the  approaching  enemy  at  every 
point.  When  the  ground  is  of  considerable  extent,  he 
divides  his  corps  into  divisions,  which  he  places  at  the 
most  dangerous  points,  so  that  they  can  always  afford 
assistance  to  each  other.  But  when  he  hears  or  per- 
ceives that  an  attack  is  made  in  any  quarter,  he  ought 
not  to  hasten  thither  immediately  with  his  whole  corps, 
but  must  only  engage  so  far  as  is  necessary  to  oppose 
the  force  employed  by  the  enemy  ;  because  the  attack 
may  be  merely  a  feint.  So  long  as  the  enemy  docs  not 
appear  in  superior  lorce,  the  commander  must  always 
endeavour  to  complete  his  foraging  ;  but  when  the  ene- 
my is  too  strong,  the  foragers  must  be  immediately  sent 
to  the  rear  without  their  forage ;   the  chain  must  be 
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drawn  togeiher,  aiid  ilic  v/liolc  coveting  force  make  its 
retreat  in  the  best  possible  order.  In  thy  foraging,  the 
dispositions  arc  much  the  same,  only  that  it  is  unneces- 
sary to  form  any  proper  chain,  as  the  forage  is  brought 
to  one  spot,  and  the  men,  therefore,  arc  l;ept  belter  to- 
gether ;  and,  indeed,  the  whole  business  is  much  less 
complicated. 

Sect.   IV.     Of  Marches. 

As  it  is  extremely  difTicult  even  for  a  single  battalion 
to  march  to  any  distance  straight  forward  in  order  of 
battle,  this  may  be  considered  as  impossible  in  the  case 
of  a  whole  army.  It  is  necessary,  therefore,  to  break 
the  order  of  battle  when  setting  out  on  a  march,  and  to 
proceed  in  many  files  behind  each  other,  with  as  small 
a  front  as  convenience,  or  the  nature  of  the  road,  may  re- 
quire. This  is  called  marching  in  columns.  If  nothing 
were  apprehended  from  the  enemy,  this  might  be  per- 
formed without  any  great  nicety.  But  as  it  is  neces- 
sary to  be  prepared  against  every  possible  attack,  and 
the  enemy  ran  be  resisted  successfully  only  when  re- 
ceived in  order  of  battle,  there  are  certain  rules  which 
must  be  observed  in  marching.  In  the  first  place,  the 
march  must  be  so  arranged,  that  the  troops  may  be  at 
any  time  placed  in  order  of  battle,  in  the  most  rapid  man- 
ner possible.  Secondly,  all  precautions  must  be  taken, 
according  to  the  description  and  number  of  the  troops, 
and  the  nature  of  the  ground,  that  the  enemy  may  not 
be  able  to  attack  us  before  we  are  prepared  to  receive 
him  in  order  of  battle.  According  to  these  principles, 
the  disposition  to  all  marches,  whether  of  large  or  small 
bodies  of  men,  must  be  regulated. 

The  ultimate  principle  of  these  movements  will  be 
found  in  the  evolutions  of  a  single  battalion,  or  what  is 
called  petty  tactics.  Petty  tactics  are  nothing  else  than 
the  art  of  placing  a  battalion  or  squadron,  as  rapidly  as 
possible,  in  order  of  battle,  out  of  every  given  position  ; 
and  in  that  order  which  the  nature  of  the  ground,  and 
the  position  of  the  enemy  requires.  A  short  review  of 
these  rules  is  a  necessary  preparation  for  the  science  of 
marches. 

In  most  services,  the  battalion  is  divided  into  four  di- 
visions, and  eight  platoons  ;  and  this  division  is  the  foun- 
dation of  all  movements.  When  under  arms,  each  man 
occupies  a  space  of  about  two  feet  in  rank  and  file,  and 
the  whole  are  placed  in  three  ranks.  But  upon  a  march, 
it  is  impossible  to  proceed  in  such  condensed  order. 
Each  man  then  requires  the  space  of  three  feet  on  all 
sides.  All  step  out  with  the  same  foot,  and  march 
regularly.  The  length  of  every  step,  from  heel  to  heel,  is 
generally  thirty  inches;  and, in  ordinary  time,  seventy-five 
of  these  steps  are  to  be  taken  in  one  minute.  In  quick 
time,  one  hundred  and  eight  such  paces  are  taken  in  the 
minute;  and  in  double  quick  lime,  one  hundred  and 
twenty.  When  the  word  is  given  to  step  out,  the  length 
of  the  step  is  about  thirty-three  inches.  Experience 
proves  that  a  quick  march  is  incompatible  with  the  pre- 
servation of  order  even  for  a  short  space.  The  quick 
marches,  therefore,  are  only  used  in  sight  of  the  enemy, 
or  when  the  troops  are  exercised  to  it  on  parade.  In 
ordinary  marching,  the  soldier  is  not  required  to  keep 
exact  time  and  cadence. 

All  changes  of  the  order  of  battle  of  a  battalion  on  the 
spo'.,  consist  hi  forming  front  to  the  rear,  or  to  either 
side.  The  changes  on  a  march  are  to  place  the  troops  in 
column,  and  to  march  forward,  backward?,  to  either  side, 


in  an  oblique  direction  ;  and  in  all  these  varieties  of 
marching,  to  place  them  in  order  of  battle  towards  any 
side  at  pleasure. 

To  form  front  to  the  rear,  is  most  easily  effected  by 
facing  to  the  right  about.  The  third  rank  then  becomes 
the  first,  and  the  whole  position  of  the  battalion  is  re- 
versed. It  is  easy  for  the  officers  to  change  their  places 
according  to  this  alteration  of  position.  If  it  is  intended 
that  the  entire  order  of  the  battalion  should  temain  un- 
changed, it  would  be  necessary  to  bring  round  the  front 
by  a  countermarch  of  the  whole;  a  movement  which, 
with  a  whole  battalion,  would  require  considerable  time, 
even  were  it  performed  ;it  the  double  (|uick  step.  (See 
Plate  CCCLXXXI.  Fig.  1  )  If  it  be  wished  that  the 
order  of  tlie  rank  only  should  be  preserved,  each  platoon 
might  be  made  to  counter-march  in  itself;  by  which, 
however,  the  platoons  would  be  thrown  round,  winch  has 
its  inconveniences.  (I'ig.  2.)  To  m:jke  a  whole  battalion 
wheel  about,  is  a  movement  much  easier  conceived  than 
executed;  besides,  that  it  would  then  occupy  a  different 
jjositioii.  (Tig.  3.)  If  performed  round  the  centre,  then 
one  half  of  the  battalion  would  be  obliged  to  wheel  back- 
wards ;  while,  on  the  other  hand,  it  would  be  better  tliat 
one  half,  before  the  wheeling,  should  face  to  the  right 
about.     (Fig.  4.) 

Many  methods  may  be  imagined  of  forming  front  to- 
wards the  llank.  1 .  The  battalion  faces  to  the  right  or 
left,  and  either  form  entirely  by  marching  up,  (Fig.  5.) 
or  by  deploying.  (Fig.  6.)  2.  By  a  single  quarter  wheel. 
(Fig.  7.)  3.  By  each  company  making  one-eighth 
wheel,  with  the  exception  of  the  flank  company  forming 
the  centre,  which  makes  an  entire  wheel ;  towards  which 
the  others  then  march  straight  up  to  the  flank  of  their 
next  platoon,  and  lake  their  proper  place  in  the  new 
front.  (Fig.  8.)  This  is  the  only  method  at  present  prac- 
tised. In  all  these  metliods  the  troops  might  be  made 
to  wheel  equally  well  round  the  centre.   (Fig.  9.) 

There  are  two  methods  of  placing  the  troops  in  co- 
lumn. 1.  By  forming  in  column;  and,  2.  by  wheeling 
with  any  parts  of  the  battalion  at  pleasure.  In  forming 
in  column,  the  whole  battalion,  with  the  exception  of  the 
head  division  or  section,  faces  to  the  right  or  left.  All 
march  off  at  once,  in  order  to  place  themselves,  accord- 
ing to  their  order,  behind  each  other,  and  all  behind  the" 
head  or  leading  division.  (Fig.  10,  11.)  The  reverse  of 
this  is  deploying,  in  which  a  battalion  in  column  places 
itself  again  in  order  of  battle  by  a  contrary  movement. 
A  battalion  may  also  be  formed  on  the  centre,  and  the 
deploying  likewise  be  performed  from  the  centre ;  the 
one  half  of  the  battalion  facing  to  the  right,  and  the  other 
to  the  left.  (Fig.  12)  In  this  movement,  it  will  be  ob- 
served, 1.  That  the  intervals  between  the  divisions  are 
almost  entirely  done  away  ;  and,  therefore,  that  the  wheel- 
ing cannot  take  place  separately,  nor,  in  case  of  a  bend 
in  the  road,  without  making  a  halt ;  first  behind,  and  then 
again  before,  in  order  that  the  rear  sections  may  have 
time  to  advance.  Farther,  a  troop,  standing  thus  in  co- 
lumn, cannot,  without  a  tedious  movement,  form  front  to 
the  flank.  Finally,  it  is  impossibli;,  according  to  this 
method,  to  form  in  column  upon  a  very  small  front  ;  and 
if  this  were  to  be  done  by  several  battalions,  it  would  not 
only  cause  the  last  battalion  to  go  a  considerable  way  to 
no  purpose,  but  would  often  be  attended  with  difficulties. 
The  forming  into  oluinn  by  wheeling  is  perfornicL:  by 
each  scctioi'  of  a  battalion  making  a  wheel  of  one  quar- 
ter by  itself;  so  that  they  all  stand  behind  each  other  at 
intervals,  corresponding  to  their  front.      When,  after 
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wlieeling,  the  battalion  marches  so  that  the  first  platoon 
forms  the  head,  it  is  called  to  the  right ;  but  if  the  wheel- 
ing has  been  to  the  lett,  and  the  eighth  platoon  has  the 
head,  they  are  said  to  march  off  to  the  left.  (Fig.  13,  14.) 
In  this  manner,  the  march  may  lake  place,  not  only  to 
the  flank,  but  to  the  front,  or  the  rear.  In  marching  to 
the  flank,  all  the  sections  wheel  to  the  right  or  left,  and 
inarch  off  at  once.  In  marching  forwards,  all  the  sec- 
tions wheel,  except  the  one  which  forms  the  head,  which 
marches  straight  forward  ;  and  as  soon  as  it  has  passed 
the  second  section,  the  latter  wheels  again  towards  the 
opposite  side,  in  the  true  line  of  march,  and  follows  the 
first;  the  others,  in  the  same  manner,  follow  the  second, 
wheeling  as  above,  upon  the  same  spot.  (Fig.  15-)  In 
marching  to  the  rear,  the  head  section  makes  a  half,  the 
others  a  quarter  wheel.  All  the  sections  then  march 
straight  forward  ;  and  when  the  second  is  exactly  on  the 
spot  where  the  first  has  just  made  its  half  wheel,  the  lat- 
ter wheels  again  into  the  new  line  of  march  ;  and  the 
like  is  done  by  the  others,  as  they  arrive  at  the  same  spot. 
(Fig.  16.)  In  the  same  manner  a  perfect  counter-march 
may  be  executed  ;  the  head  section  making  immediately 
a  three-quarter's  wheel ;  and  the  others,  as  they  arrive 
at  the  same  spot,  making  a  half  wheel.     (Fig.  17.) 

From  this  method  of  forming  in  column,  the  following 
advantages  are  derived.  1.  When  the  road  becomes 
more  narrow,  so  that  it  is  necessary  to  break  off,  this,  as 
well  as  the  march  forw.rds  again,  can  take  place  with- 
out halting.  (Fig.  18)  2.  The  column  can  instantly 
form  front  to  the  flank,  merely  by  wheeling  inwards, 
which  is  of  great  advantage,  when  any  thing  is  appre- 
hended from  the  enemy  in  that  quarter.  3.  The  march 
proceeds  immediately  without  farther  preparation;  and 
the  columns  may  be  formed  on  as  large  or  as  small  a 
front  as  we  please.  The  only  disadvantage  attending 
this  method  is,  that  it  requires  a  tedious  movement  to 
place  the  troops  in  order  of  battle  to  the  front  of  the  co- 
lumn, whether  this  is  performed  by  filing,  which  besides 
can  only  take  place  on  the  ground  with  a  long  column  in 
a  large  plain;  or  by  marcliing  up,  especially  if  the  liead 
section  arrives  first  on  the  ground  where  it  is  intended 
to  remain.  In  order  to  unite  alt  possible  advantages,  it 
is  usual  to  make  the  troops  commence  the  march 
while  the  columns  are  formed  by  wheeling.  On  ap- 
proaching more  to  the  enemy  in  front,  divisions  are 
formed  at  half  distance,  which  at  length  advance  alto- 
gether, in  order  to  place  themselves  thereafter  in  ordo- 
of  battle,  by  deploying  in  double  quick  time.  The  most 
simple  mode  of  nia[ching  towards  every  side,  and  in  all 
directions,  is  the  flank  march,  with  facing  to  the  right  or 
left.  When  moving  under  arms,  in  the  neighbourhood 
of  the  enemy,  and  at  shoit  distances,  this  method  is  ex- 
tremely useful  ;  and  the  troops  ought  to  be  particularly 
well  exercised  in  it.  But  it  is  not  adapted  lor  marches 
in  general,  because  the  columns  would  require  to  be  im- 
mensely extended,  in  order  to  enable  the  soldier  to  march 
in  this  manner  without  constraint.  For  this  reason  the 
method  has  been  invented  of  facing  to  the  right  with 
five  or  six,  which  is  a  mode  of  forming  columns  by 
wheeling  with  ([uarter  platoons,  very  convenient  on  nar- 
row roads,  and  which  leavi-s  room  enough  for  the  soldier 
to  march  unconstrained.  The  oblique  march  can  be 
performed  on  very  small  distances  by  stepping  out  to 
the  right  or  left,  and  the  oblique  step.  On  larger  dis- 
tances, it  is  usual  to  keep  the  two  small  sides  of  the  right 
angled  triangle,  although  it  might  be  possible  to  wheel 
by  sec'.irns  into  the  direction  of  the  large  side,  and  pre- 

VOL.   XIII.       P.\RT   I. 


serving  the  respective  distance  and  situation  of  the  sec- 
tions among  themselves,  to  march  into  the  new  front,  and 
then  to  wheel  inwards  again.  (Fig.  19.)  In  proper 
marches,  the  sections  wheel  into  the  line  of  march, 
and  afterwards  step  into  the  road  precisely  behind  the 
first. 

In  order  to  place  troops  standing  in  columns  in  order 
of  battle  towards  any  side,  the  following  rule  must  be 
observed  :  When  troops  are  placed  in  column  witiiout 
intervals,  the  forming  front  forwards  is  executed  by  de- 
ploying to  the  right  ;  when  all  the  divisions,  except  the 
last,  face  to  the  right,  and  march  in  double  quick  time 
to  the  flank  of  their  next  division  to  the  left,  the  com- 
mand is  given:  Halt  front,  march,  dress  !  the  last  di- 
vision only  marches  straight  forward.  (Fig.  20.)  In 
deploying  to  the  left  forwards,  the  first  division  re- 
mains on  the  spot,  and  the  others  perform  the  above 
movements  reversed.  In  deploying  from  the  middle, 
the  divisions  in  front  of  the  middle  one  face  to  the  right, 
and  those  in  the  rear  of  it  to  the  left.  The  division 
which  remained  in  its  place  marches  forwards  into  the 
alignement  of  the  most  advanced  ;  the  others  form  front, 
advance  into  the  alignement,  and  dress.  (Fig.  21.) 
When  the  troops  inarch  off  to  the  left,  and  the  last  di- 
vision forms  the  head,  all  the  above  movements  arc 
then  reversed.  (Plate  CCCLXXXII.  Fig.  22.)  In  forming 
front  to  the  rear,  all  that  is  necessary  previous  to  de- 
ploying is,  that  each  division  counter-march  in  itself. 
(Fig.  23.)  To  form  front  to  the  flank,  or  in  an  oblique 
direction,  when  the  columns  are  placed  without  intervals, 
is  a  manoeuvre  not  easily  performed  without  creating 
disorder.  The  head  division  would  be  obliged  to  wheel 
into  the  proposed  alignement,  and  the  others  then  face 
to  the  right  or  left,  place  themselves  behind  it,  and  then 
deploy  in  the  usual  manner.  (Fig.  24,  25.)  WHien  the 
battalion  has  been  formed  into  columns  by  wheeling,  it 
may  be  placed  in  order  of  battle  to  the  front,  by  march- 
ing up;  (Fig.  26.)  but  this  must  always  be  a  tedious 
movement,  because,  in  order  to  preserve  the  distances, 
it  must  always  be  performed  in  ordinary  time;  and  it 
must  be  still  more  tedious,  when  the  troops  have  march- 
ed off  to  the  right,  and  up  to  the  left.  (Fig.  27.  It  is 
usual,  however,  to  form  divisions,  and  then  to  advance  and 
deploy.  (Fig.  28.)  If  it  be  intended  to  form  front  to 
the  rear  of  the  march,  and  that  by  marching  up,  if  the 
troops  had  marched  off  to  the  right,  all  the  sections 
might  be  made  to  face  to  the  right  about,  and  then 
march  up  to  the  left,  so  that  the  battalion  would  tlien 
stand  precisely  so,  as  if  it  had  faced  to  the  right  about. 
Or  each  section  may  be  made  to  counter-march  in  itself, 
and  then  march  up  to  the  right,  (I'ig.  29.)  or  deploy, 
(Fig.  30 )  so  that  the  battalion  stands  exactly  in  its 
usual  order.  If  the  troops  have  marched  off  to  the  left, 
it  is  easiest  to  form  upon  the  right  flank,  and  vice 
•versa  ;  and  herein  consists  the  advantage  of  this  kind 
of  march.  (Fig.  31.)  It  is  equally  easy  to  form  left  to 
left,  and  right  to  right,  if  it  be  not  objected  that  the 
battalion  stands  with  reversed  front.  (Fig.  32.')  If  it 
be  only  intended  to  bring  the  first  rank  forward,  it  is 
only  necessary  to  make  the  sections  wheel  inwards,  to- 
wards that  side.  (Fig.  33.)  But  if  the  usual  order  of 
the  battalion  is  to  be  comple  ely  preserved,  with  the 
first  platoon  upon  the  right  flank,  the  whole  must  coun- 
ter-march, while  the  first  section  wneels  to  the  viv,\^t 
about,  and  all  the  rest  after  it,  as  they  arrive  at  the 
spot.  Now,  when  the  first  platoon  arrives  at  the  place 
of  the  last,  and  the  last  upon  that  of  the  first,  they  wheel 
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inwards.  (Fig.  34.)  liut  it  il  be  intended,  when  the 
baUalion  stand;.  il;us  iii  roliimn,  to  take  an  oblique  po- 
sition, it  is  only  necessary  that  the  sections  should  ad- 
vance or  retire,  by  the  right  or  lel'i,  round  the  point 
about  which  the  column  is  to  turn,  taking  care  always 
to  preserve  their  proper  distance,  and  then  to  wheel 
inwards  as  soon  as  they  arrive  with  their  flanks  in  the 
new  alignement.  (Fig.  35,  36)  In  the  fl.ink-march,  a 
battalion  can  instantly  foim  the  proper  or  reversed  front 
to  the  flank  of  the  march.  It  is  a  more  tediousopera- 
tion  to  form  front  to  the  front  or  rear  of  the  march  ; 
but  this  ma>  be  very  easily  performed,  either  by  coming 
round,  if  the  battalion  is  to  be  placed  towards  that  side 
where  the  third  line  stands;  or,  if  it  is  to  be  placed  to- 
wards the  other  side,  by  a  double  marching  up,— the 
one  in  the  diagonal  line,  if  the  ground  be  clear  behind  ; 
the  other,  by  making  each  soldier  go  along  the  two 
small  sides  of  the  right-angled  triangle  formed  by  his 
position  in  march  and  that  wliich  he  takes  up  in  the 
order  of  battle.  This  last  is  very  useful  in  marching  up 
close  to  a  defile ;  and  it  is  also  the  basis  of  what  is 
called  the  bridge-manoeuvre.  (Fig.  37.) 

As  it  is  necessary,  however,  that  a  battalion,  as  soon 
as  it  arrives  in  the  neighbourhood  of  the  enemy,  should 
be  placed  in  order  of  battle,  and  so  advance,  frequently 
through  difficult  ground,  it  must  not  be  permitted  to 
break  its  order  at  every  obstacle,  but  when  any  such 
presents  itself,  the  part  of  the  battalion  which  comes 
before  it  should  face  to  the  right  or  left,  and  hang  on 
the  rear  of  the  march,  and  afterwards  immediately 
march  up  into  the  line,  when  the  obstacle  is  passed. 
(Fig.  38.) 

Before  we  quit  this  branch  of  the  subject,  we  must 
briefly  notice  a  very  celebrated  mode  of  placing  troops, 
which  has  been  frequently  adopted,  hut  of  which  the 
utility  in  actual  service  has  been  much  doubted,  viz. 
the  batlalion  (juarree,  or  square.  There.are  various  me- 
thods of  forming  the  square  ;  one  or  other  of  which 
may  be  preferable  upon  particular  occasions,  according 
to  tlie  facility  of  its  execution,  the  nature  of  the  ground, 
the  attack  to  be  sustained,  &c.  In  Miller's  Elements 
of  the  Science  of  Mar,  the  reader  will  find  eight  different 
methods  described.  (V'ul.  II.  pp.  54,  &c.)  In  the  neigh- 
bourhood of  the  enemy,  the  sides  proceed  by  the  flank- 
march  ;  but  when  unmolested  they  may  prosecute  their 
march  broken  into  quarter  sections. 

It  is  scaiccly  necessary  to  observe  that  the  move- 
ments we  have  described  above  are  not  executed,  upon 
a  long  march,  with  the  same  precision  as  upon  parade. 
The  principles,  however,  are  the  same  ;  and  the  officers 
must  not  only  murch  in  their  proper  places,  but  must 
not  suffer  the  different  sections  to  get  into  confusion,  or 
extend  too  far  in  length  ;  so  that  on  the  first  signal,  all 
inay  take  up  their  respective  positions,  and  proceed  in 
proper  order.  We  now  proceed  to  the  more  general 
arrangements  which  are  necessary  for  an  army  on  a 
march. 

If  an  army  were  to  form  a  single  column,  and  to 
march  to  the  right  or  left,  to  the  front  or  rear,  it  would 
occupy,  especially  with  baggage  and  artillery,  far  too 
long  a  line,  and  would  require  too  much  lime  to  form 
in  order  of  battle.  Hence  it  must  form  more  than  one 
column.  The  number  must  depend  upon  the  nature  of 
the  ground,  and  its  relative  situatioti  with  respect  to 
the  enemy.  The  following  rules,  however,  are  to  be 
observed.  1.  In  marching  forwards  towards  the  ene- 
my, or  lear-wards  from  him,  it  is  of  advantage  to  form 


as  many  columns  as  the  ground  will  admit  of,  because 
the  troops  can  be  placed  more  speedily  in  order  of 
battle,  according  as  the  columns  are  mote  numerous, 
and  consequently  shorter.  The  ground  will  admit  of 
as  many  columns  as  there  are  good  roads.  But  the  de- 
sire of  having  many  columns  must  not  induce  us  to 
assign  to  any  one  too  difficult  a  road,  because  whatever 
detains  one  column  is  a  hindrance  to  the  whole  army. 
2.  When  only  a  few  columns  can  be  formed,  all  our 
precautions  must  be  doubled,  in  order  to  prevent  an  at- 
tack from  the  enemy,  or,  at  least,  to  have  sufficient  time 
to  receive  it  in  good  order.  3.  When  on  a  m?rch  our 
flank  is  exposed  to  the  enemy,  it  is  necessary  to  march 
by  lines,  in  order  that  each  line  may  be  able  to  form 
immediately  by  wheeling.  This  measure,  however, 
must  depend  very  much  upon  the  degree  of  probability 
of  a  sudden  attack  from  the  enemy.  For  if  it  be  known 
that  he  cannot  make  a  sudden  attack,  it  is  more  conve- 
nient for  the  army  to  march  in  several  columns. 

As  to  the  arrangement  of  the  columns,  it  must  depend, 
in  a  great  measure,  upon  the  nature  of  the  ground. 
The  general  rule  is  :  To  encamp  as  we  would  fight,  and 
to  march  as  we  would  encamp.  But  to  this  rule  there 
are  exceptions.  In  marching  through  woods  and  hilly 
ground,  the  cavalry  must  not  form  the  outward  co- 
lumns, but  should  march  under  cover  of  the  infantry. 
The  artillery  and  baggage  should  always  have  the  most 
secure  road.  In  marching  forwards  or  backwards,  the 
columns  are  always  composed  of  portions  of  both  lines. 
In  marching  forwards,  the  regiments  of  the  first  line 
generally  form  the  head  ;  and  in  inarching  to  the  rear, 
Ihey  follow  those  of  the  second. 

For  the  security  of  the  march,  the  following  precau- 
tions are  taken.  1.  In  marching  forwards,  a  strong  ad- 
vanced guard  precedes  the  army,  which,  according  to 
the  nature  of  the  ground,  consists  either  of  many  ca- 
valry and  few  infantry,  or  vice  versa,  and  of  light  troops. 
The  latter  explore  the  country  through  which  the  army 
is  to  march,  on  all  sides,  and  to  as  great  a  distance  as 
possible,  in  order  to  give  timely  notice  of  the  approach 
of  the  enemy.  Sec.  The  other  troops  not  only  support 
the  light  troops,  but  also  cover  the  army  in  its  march, 
against  the  enemy's  detachments,  drive  back  such  of 
the  enemy  as  come  in  their  way,  and  keep  him  in 
check  by  their  manoeuvres,  when  he  advances  with 
his  whole  force,  until  the  army  has  time  to  place  itself 
in  order;  for  which  reason  they  frequently  carry  can- 
non along  with  them.  In  marching  backwards,  or  re- 
tiring, a  rear-guard  is  appointed,  in  the  same  manner, 
and  for  a  like  reason.  Its  nature,  strength,  and  dis- 
tance from  the  main  body  of  the  army,  must  depend 
upon  the  nature  of  the  ground,  and  other  circumstances. 
Both  must  be  able,  by  their  movements,  and  by  the 
position  of  their  detached  posts,  to  cover  ail  the  co- 
lumns of  the  army  against  every  hostile  attack.  In  the 
flank-march,  troops  must  be  placed  on  that  side  where 
the  army  has  any  thing  to  apprehend  from  the  enemy, 
in  order  to  cover  it ;  and  light  troops  must  carefully  re- 
connoitre at  a  distance  towards  the  enemy.  2.  The 
bagg:\ge  in  a  inarch  must  always  be  covered  by  the 
army  ;  in  marching  forwards,  it  should  be  placed  be- 
hind, and  in  marching  backwards,  before  ;  in  the  flank- 
march,  it  should  be  placed  on  that  side  on  which  no 
hostile  attack  is  to  be  dreaded.  When  no  attack  what- 
ever is  apprehended,  it  may  be  placed  close  behind  or 
before  the  columns  ;  or  even,  when  in  perfect  security, 
between  the  regiments.     2.  At  other  times,  however,  it 
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is  frequently  sent  forwards  to  a  distance,  or  left  entirely 
behind.  3.  When  marching  in  full  expectation  of  an 
attack,  the  artillery  is  distributed  by  brigades  among 
the  columns  of  the  troops,  in  order  that  it  may  deploy 
at  the  same  time  with  them.  At  other  limes,  the  park 
has  its  peculiar  column.  4.  The  columns  must  never 
cross  each  other  on  a  march,  nor  approach  too  close, 
nor  remove  too  far,  from  each  other;  the  engineers  who 
direct  the  route  must  attend  to  the  former, — the  com- 
manders of  the  columns  to  the  latter.  5.  A  defile  is, 
every  road,  or  part  of  a  road,  where  it  is  not  only  ne- 
cessary to  break  off,  but  where  it  is  impossible  to  form 
in  order  of  battle.  In  breaking  off,  upon  these  occa- 
sions, a  stoppage  is  always  occasioned:  Hence  the  other 
columns  must  regulate  themselves  by  that  which  has 
to  pass  such  defiles.  But  if  the  whole  array  must  pass 
them,  no  part  must  be  allowed  to  proceed,  until  we  are 
certain  that  nothing  is  to  be  apprehended  from  the  ene- 
my, so  long  as  we  are  occupied  with  the  passage. 

For  the  convenience  of  the  march,  it  is  requisite, 
1.  To  prepare  as  many  good  roads  as  can  be  got  ready 
for  the  army,  and  to  avoid  defiles  as  much  as  possible. 
The  artillery,  mdeed,  must  have  the  firmest  and  most 
convenient  road  ;  but  the  cavalry  also  must  avoid  mo- 
rasses, woods,  steep  hills,  ravines,  and  such  like,  and 
rather  take  a  circuitous  route.  With  infantry,  on  the 
other  hand,  regard  is  principally  had  to  the  shortness 
of  a  road,  and  to  the  facility  with  which  the  soldiers 
can  march  upon  it.  2.  Care  must  be  taken  in  passing 
defiles,  that  the  troops  pass  speedily,  and  in  regular 
order;  and  the  head,  when  out  of  the  defile,  should 
not  be  allowed  to  run  on,  but  should  shorten  their 
pace.  For  nothing  fatigues  troops  more  than  the  con- 
stant change  from  halting  to  running,  which  is  una- 
voidable in  the  irregular  passage  even  of  the  most 
trifling  defile.  3.  The  marches  ought  not  to  be  too 
long,  nor  too  rapid ;  and  all  unnecessary  circuits  should 
be  avoided.  4.  All  the  columns,  so  far  as  is  possible, 
should  march  out  of  the  old  encampment,  and  into  the 
new  one,  at  once  ;  and  no  part  of  the  army  should 
have  a  perceptibly  longer  or  shorter  route  than  the 
rest.  5.  For  the  convenience  of  the  army,  the  four- 
riers  and  sharp-shooters  are  sent  on  with  the  advanced 
guard,  in  order  to  mark  out  the  camp,  that  the  troops 
may  march  into  it  without  delay. 

On  every  march,  an  order  is  issued,  containing  an 
exact  description  of  the  number  of  the  columns,  and 
the  troops  of  which  they  consist ;  of  the  strength  and 
composition  of  the  advanced  or  rear-guard,  or  the  flank 
covering  parties  and  patroles  ;  of  the  precise  route  of 
each  column,  and  all  else  that  is  to  be  observed  during 
the  march. 

Sect.  V.     Of  Convoys. 

An  army  does  not  always  carry  all  the  necessary 
supplies  along  with  it;  nor  is  it  always  in  a  situation 
to  receive  these  supplies  from  a  distance,  without  the 
apprehension  of  their  being  cut  off  by  the  enemy. 
When  supplies,  therefore,  are  to  be  brought  by  a  road 
to  which  the  enemy  has  access,  the  convoy  must  be 
covered  by  a  party  of  troops.  This  is  one  of  the  most 
difficult  operations  in  war;  because  even  a  small  con- 
voy— suppose  one  hundred  waggons — will  occupy  a 
line  too  considerable  to  be  easily  covired  by  a  small 
body  of  troops.  The  strength  of  the  covering  party, 
however,    must  be  regulated    chiefly   by  the  probable 


operations  of  the  enemy.  It  consists  generally  of  ca- 
valry, infantry,  and  light  troops;  but  the  description 
of  troops  must  depend  much  upon  tl-.e  nature  of  the 
ground. 

An  advanced  guard  precedes  the  convoy,  which  bears 
a  certain  proportion  to  the  whole  covering  party.  The 
infantry  occupy  all  the  villages,  bridges,  woods,  Sec. 
through  which  either  the  convoy  is  to  pass,  or  an  attack 
is  to  be  apprehended  from  the  enemy.  The  light  troops 
scour  the  country  in  front,  as  far  as  they  can  with  safety, 
and  examine  every  place  in  which  the  enemy  might  con- 
ceal themselves.  In  a  flat  open  country,  the  cavalry 
of  the  advanced  guard  spread  out,  to  cover  the  convoy 
in  front,  and  to  support  the  advanced  parties  of  hussars; 
but  always  in  such  a  manner,  that  they  can  easily  draw 
together,  and  unite  to  oppose  the  enemy.  A  part  of  the 
covering  party  marches  in  small  sections  beside  the  con- 
voy, either  on  both  sides,  if  both  are  exposed  to  an  at- 
tack from  the  enemy,  or,  as  is  generally  the  case,  only 
on  one  side.  While  the  convoy  is  passing  along,  all  the 
approaches  are  kept  occupied,  and  the  light  troops  con- 
tinue to  examine  the  country  around. 

The  convoy  must  also  have  a  rear  guard,  which  fol- 
lows at  a  proper  distance,  and  has  its  light  troops  be- 
hind. The  infantiy  relieves  all  the  posts  of  the  ad- 
vanced guard  and  the  flank-covering  party,  and  occu- 
pies them  as  long  as  is  necessary.  On  plains,  the 
cavalry  covers  the  rear  of  the  convoy  by  its  manoeuvres. 

A  large  convoy  occupies  so  much  ground,  that  it  is 
only  possible  to  cover  it  against  an  attacking  enemy, 
when  the  latter  approaches  by  a  way  which  is  known  in 
sufficient  time  to  admit  of  their  passage  being  opposed. 
Otherwise,  it  is  necessary  to  make  the  convoy  drive  up, 
in  order  that  it  may  occupy  less  space.  In  this  case, 
the  different  posts  and  detached  parties  must  be  at  such 
a  distance  from  the  convoy,  as  to  give  sufficiently  early 
intelligence  of  the  approach  of  the  enemy  ;  and  they 
must  also  do  every  thing  in  their  power,  by  defensive 
operations  and  manoeuvres,  to  detain  him.  In  passing  a 
defile,  the  convoy  must  drive  up  before  entering  it.  An 
investigation  must  then  be  made,  as  far  as  possible,  to 
ascertain  whether  any  attack  is  meditated  by  the  enemy, 
and  if  none  is  apprehended,  the  passage  comincnces, 
after  a  proper  proportion  of  the  covering  party  has  been 
advantageously  posted  on  the  other  sice  of  the  defile. 
The  waggons,  as  they  effect  their  passage,  drive  up 
again,  the  remainder  of  the  covering  party  then  passes, 
and  the  whole  proceed  in  their  march.  In  all  situations 
where  it  is  intended  to  rest,  the  waggons  must  be  driven 
up,  and  form  a  barricado ;  the  horses  placed  within,  and 
all  the  necessary  dispositions  previously  made  for  the 
protection  of  the  convoy. 

When  an  attack  is  to  be  made  by  the  enemy,  the 
convoy  should  be  formed  into  a  barricado,  in  an  advan- 
tageous position,  as,  for  example,  with  one  or  two  of  its 
sides  leaning  on  a  village,  on  a  large  strong  building,  a 
river,  a  wood,  a  ravine,  &c,  or  upon  a  height,  which  the 
enemy  must  climb  before  he  can  make  an  attack.  In  order 
to  foi  111  this  barricado,  the  carriages  are  driven  up  close 
to  each  other,  and  the  troops  place  themselves  behind, 
and  fire.  The  cavalry  are  advantageously  placed  in  the 
\icinity,  in  order  to  molest  the  enemy  during  the  attack. 
Sliold  the  enemy,  however,  attack  with  cannon,  more 
especially  with  howitzers,  the  defence  of  the  convoy  in 
this  manner  could  hardly  prove  successful.  Th»,  best 
plan,  in  such  circumstances,  would  be,  to  advance  to- 
wards the  enemy,  to  take  an  advantageous  position  bc- 
P  p  2 


300 


MILITARY  TACTICS 


tween  him  and  the  convoy,  in  which  he  would  be  com- 
pelled to  attack  us,  and  there  to  fight  him.  But  even 
upoE)  this  plan  the  convoy  must  be  driven  up  ;  lor  to 
cover  it  on  a  maicli  by  such  a  manccuvre  could  only  be 
jiracticable  in  extremely  favourable  and  rare  circum- 
stances, ill  respect  to  the  situation  of  the  ground,  when 
the  enemy  had  only  one  approach  to  the  convoy,  and 
that  one  capable  of  being  occupied  and  defended. 

Sect.  VI.     Of  Detachments, 

By  a  detachment  is  meant  a  body  of  men  sent  to  act 
separately  from  the  main  army  on  some  particular  ser- 
vice. It  may  consist  of  infantry  or  cavalry,  or  of  both  ; 
sometimes  it  is  composed  of  light  troops  only  ;  but  in 
general  some  of  these  are  combined  with  the  others. 
The  number  of  men  comprehended  under  the  name  of 
a  detachment  cannot  be  accurately  determined  ;  but  when 
several  battalions  and  squadrons  are  combined,  they  are 
called  a  detached  corps. 

The  object  for  which  a  detachment  is  sent  out  must 
determine  the  description  of  troops  to  be  employed,  as 
well  as  the  conduct  whicli  the  leader  has  to  pursue. 
The  reasons  for  sending  out  detachments  may  be  re- 
duced to  the  following  :  1.  To  carry  a  reinforcement  to 
some  particular  quarter.  2.  To  occupy  a  post  which  is 
necessary  for  the  security  of  the  army,  or  to  keep  up 
the  communication.  3.  To  execute  some  enterprise 
against  the  enemy.  4.  To  procure  information  by 
means  of  prisoners,  or  otherwise,  and  to  reconnoitre. 

The  description  of  troops  to  be  employed  on  a  de- 
tached service  must  be  determined  by  the  nature  of  the 
ground,  and  by  the  object  to  be  accomplished.  If  a  post, 
such  as  a  village,  a  bridge,  an  entrenchment,  &c.  is  to 
be  attacked  or  occupied,  the  detachment  should  consist 
of  infantry.  If  rapidity  be  the  chief  requisite,  it  should 
consist  of  cavalry.  When  the  situation  and  the  object 
seem  to  require  a  different  kind  of  troops,  dragoons,  who 
can  serve  on  horseback  or  on  foot,  may  be  employed 
with  advantage. 

The  general  rules  for  every  detachment  are  :  1.  To 
obtain  correct  information  relative  to  the  views  of  the 
enemy,  in  order  to  provide  for  our  own  safety.  2.  To 
form  an  advanced  guard,  in  proportion  to  the  strength 
of  the  detachment,  for  the  purpose  of  reconnoitring  in 
front.  For  this  service,  as  well  as  that  of  flank  pa- 
trolcs,  light  troops  are  especially  useful.  The  nature 
of  the  ground  must  determine  to  what  distance  this  ad- 
vanced guard  should  proceed,  but  at  all  events  it  must 
not  run  the  risk  of  being  cut  ofi".  3.  Such  objects  as 
woods,  villages,  ravines,  heights,  growing  coins,  &c. 
must  not  be  passed,  without  being  certain,  from  a  strict 
examination,  that  no  party  of  the  enemy  is  concealed 
among  them.  4.  On  entering  a  defile,  the  whole  troop 
must  be  drawn  together,  and  not  venture  in,  until  all  the 
neighbourhood  has  been  searched,  and  we  are  sure  of 
b'ing  able  to  pass  and  form,  before  the  enemy  can  at- 
tack lis.  5.  In  retiring  thiough  such  a  defile,  the  de- 
tachment should  leave  a  party  behind  to  occupy  it, 
which  is  afterwards  drawn  off.  The  duties  of  such  a 
post  are,  to  investigate  and  give  notice  of  every  thing 
that  can  interest  the  detachment,  and  to  oppose  every 
attack  as  long  as  possible. 

I.  With  regard  to  the  object  in  view,  the  special  di- 
rections for  a  detachment  which  is  sent  somewhere  as  a 
reinforcement  arc,  1.  To  marcli  secretly,  if  necessary, 
^vhich  requires  a  very  accurate  knowledge  of  the  coun- 


try, in  order  that  the  troops  may  proceed  under  cover  of 
woods,  or  other  objects.  The  patroles,  too,  should  be 
instructed  to  observe  the  enemy  without  being  them- 
selves seen.  2.  Should  the  detachment  fall  in  with  the 
enemy,  it  should,  whethei  stronger  or  weaker,  employ 
all  kinds  of  skilful  manceuvres,  and  even  artifices  and 
stratagems,  in  order  to  avoid  fighting.  3.  If  it  be  im- 
possible to  avoid  fighting,  the  detachment  must  endea- 
vour, by  a  skilful,  prompt,  and  determined  attack,  to 
beat  even  a  superior  enemy.  4  The  following  reasons 
only  can  justify  a  commander  in  retiring  or  abandoning 
his  object :  An  order  to  do  so,  on  the  occurrence  of 
certain  circumstances;  the  obvious  impossibility  of  a 
successful  result,  in  consequence  of  tlie  superiority  of  the 
enemy  ;  or  if  the  object  could  no  longer  be  accomplish- 
ed, even  after  a  successful  attack  on  ihe  enemy.  5.  S.iould 
the  attack  succeed,  and  the  enemy  be  put  to  flight,  the 
detachment  should  not  think  of  a  keen  pursuit,  but  should 
immediately  proceed  to  the  accomplishment  of  its  ob- 
ject. 

II.  A  detachment  intended  for  the  security  of  the 
army,  or  to  occupy  a  post  with  the  view  of  keeping  up 
the  communication,  must  observe  the  rules  above  given 
on  its  march,  and  also  the  following,  when  it  has  arrived 
at  its  destination.  1.  It  must  secure  itself  by  entrench- 
ments, according  to  circumstances,  against  every  attack. 
2.  It  must  place  its  out-posts  so  as  that  none  of  the  ene- 
my may  pass  unperceived  along  any  part  of  the  district 
which  it  is  intended  to  cover.  3.  When  the  out-posts 
are  insufficient,  this  object  must  be  effected  by  means 
of  patroles.  4.  The  small  detachments  of  the  enemy 
which  would  interrupt  the  communication  must  be  dis- 
persed ;  the  larger  ones  must,  if  possible,  be  opposed  j 
and  the  advance  of  a  much  superior  enemy  should  im- 
mediately be  notified  at  the  proper  quarter,  the  retreat 
made  on  orders  received,  or  the  post  defended  until 
reinforcements  arrive. 

III.  A  detachment  may  be  sent  either  directly  against 
the  enemy,  or  may  accitlentally  encounter  him,  in  at- 
tempting to  accomplish  its  proper  object.  In  the  latter 
case,  all  the  rules  above-mentioned  must  be  observed. 
In  the  former  case,  the  detachment  must  carefully  avoid 
all  the  enemy's  parties,  excepting  that  against  which  it 
is  directed.  Great  caution  must  be  used  in  marching 
during  the  night,  in  order  that  the  enemy  may  not  be 
unexpectedly  encountered,  so  as  to  frustrate  the  whole 
plan.  If  an  enemy's  party  is  met,  and  cannot  be  avoid- 
ed, all  means  must  be  used  to  surprise  it,  without  firing 
a  shot.  When  the  time  for  attack  has  arrived,  it  must 
be  made  with  promptitude  and  resolution,  in  order  to 
bring  the  affair  immediately  to  a  decisive  issue.  If  any 
obstacle  occurs,  a  determination  must  quickly  be  form- 
ed, whether  it  be  of  such  a  nature  as  to  frustrate  the 
whole  plan,  and  render  a  retreat  necessary,  or  wliether 
ihe  jilan  may  still  be  accomplished,  and  in  that  case  the 
attack  sliould  be  made  without  loss  of  time.  The  object 
of  the  detachment  should  be  steadily  kept  in  view,  and 
the  commander  should  suffer  nothing  to  divert  his  at- 
tention from  it,  even  should  an  opportunity  offer  of 
striking  a  blow  unconnected  with  that  object ;  for  in  this 
one  may  often  be  dreadfully  deceived  ;  and  the  best 
praise  of  an  officer  is,  to  execute  well  and  faithfully 
what  he  has  been  commanded  to  do. 

IV.  Detachments  sent  for  the  purpose  of  collecting 
information  respecting  the  enemy,  by  reconnoitring,  or 
by  means  of  prisoners,  must  approach  the  enemy  di- 
rectly, but  cautiously ;  and  when  they  meet  any  of  his 
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parties,  if  not  too  strong  for  them,  they  should  immedi- 
ately attack  and  beat  them,  and  make  prisoners ;  but 
beware  of  a  blind  pursuit,  lest  they  fall  into  an  ambus- 
cade. Should  they  encounters  party  superior  in  strength 
to  their  own,  they  should  keep  up  a  skirmish,  without 
being  drawn  into  an  engagement,  and,  if  necessary,  in 
retiring;  and  by  every  sort  of  artifice,  they  should  en- 
deavour to  make  prisoners,  with  the  view  of  accom- 
plishing their  object. 

All  detachments,  on  returning  from  the  execution  of 
their  object,  should  secure  their  retreat  by  marching  in 
close  and  regular  order,  and  keeping  their  men  together, 
by  appointing  a  rear  guard  to  cover  their  rear  and  flanks. 
Should  the  rear  guard  announce  the  approach  of  the 
enemy,  the  detachment  must  immediately  endeavour  to 
gain  a  place  of  safety,  by  some  skilful  manoeuvre,  such 
as  a  retreat  en  ec/iU/uier,  if  the  troops  are  of  the  same 
description,  or  forming  into  empty  or  solid  square,  when 
infantry  have  to  retire  before  cavalry ;  or  they  must 
take  advantage  of  the  ground  to  continue  their  retreat ; 
or,  finally,  endeavour  to  get  rid  of  the  enemy  by  a  sud- 
den and  resolute  attack. 

Sect.  VII.  Of  the  Attack   of  Foraging   Parties,    Con- 
voys, and  Detachments. 

In  all  such  attacks,  it  is  necessary  that  we  should  be 
well  informed  of  the  dispositions  of  the  enemy,  that  we 
may  take  our  measures  accordingly.  Two  general  rules 
are  particularly  to  be  observed.  In  the  first  place,  we 
should  make  the  attack  with  a  superior  force ;  and, 
secondly,  we  should  make  it  unexpectedly,  which  is  best 
accomplished  by  laying  an  ambuscade. 

An  ambuscade  is  a  concealed  body  of  troops,  who 
wait  the  approach  of  the  enemy,  and  fall  upon  him  by 
surprise.  The  choice  of  a  place  for  an  ambuscade,  as 
well  as  the  number  of  troops  to  be  employed,  must  de- 
pend upon  circumstances.  Buildings,  woods,  heights, 
ravines,  corn  fields,  are  fit  places  (or  laying  an  ambus- 
cade ;  but  care  must  always  be  had,  that  the  troops  may 
be  able  to  sally  out  upon  the  enemy  without  defiling. 
The  place  must  be  approachable  by  a  concealed  way,  or 
occupied  during  the  night.  Every  thing  must  be  avoid- 
ed that  can  tend  to  betray  the  ambuscade  ;  such  as  the 
glancing  of  arms,  neighing  of  horses.  Sec  and  sentinels 
must  be  placed  in  such  situations  as  enable  them  to  see 
to  a  distance  round  then)  ;  but  they  must  lie  upon  their 
bellies,  without  hats  or  caps,  or  other  covering  for  (heir 
heads.  The  ambuscade  must  be  surrounded  at  all  the 
approaches  by  outposts,  to  guard  tliem  carefully,  and 
stop  every  thing  that  comes  near  them.  Not  a  shot,  how- 
ever, must  be  fired  J  and  the  posts  must  be  regularly 
visited,  but  without  noise.  Should  the  ambuscade  be 
discovered,  it  must  be  transferred,  if  possible,  to  some 
other  place  ;  but  if  that  is  not  possible,  and  an  attack  is 
in  any  degree  practicable,  it  should  be  made  without  de- 
Jay.  Otherwise,  the  enemy  roust  be  allowed  to  approach 
as  near  as  possible,  and  should  not  be  attacked  until  he 
is  entirely  in  the  hands  of  the  ambuscade.  In  all  cases, 
the  attack  must  be  made  as  rapidly  as  possible,  but  in 
perfect  order  ;  and  with  this  view  the  troops  should  he 
previously  taught  how  and  where  they  are  to  sally  out. 
The  cavalry  must  attack  with  tlieir  swords  at  a  gallop; 
and  the  infantry  with  the  bayonet,  without  firing. 

In  consequence  of  the  multitude  of  light  troops  era- 
ployed  in  modern  warfare,  it  is  not  so  easy  to  lay  an 
ambuscade  now  as  formerly.     For  this  reason,  such  at- 


tacks are  often  made  without  attempting  an  ambuscade. 
The  folloiving  are  the  special  rules  to  be  observed  in 
these  different  kinds  of  attack. 

The  number  and  description  of  tlie  troops  to  be  em- 
ployed in  the  attack  of  a  foraging  party  must  be  deter- 
mined by  the  time  and  place,  and  by  the  strength  of  the 
enemy's  covering  party  ;  its  green  foraging  is  generally 
performed  in  plains;  a  numerous  cavalry  will  here  be 
most  useful  ;  but  infantry  must  also  be  employed  to  sup- 
port them,  and  likewise  for  the  attack  of  posts.  Whe- 
ther an  ambuscade  has  been  laid  or  not,  an  attack  is  ge- 
nerally made  first  at  one  place,  in  order  to  induce  the 
enemy  to  weaken  his  chain  at  other  points,  where  a  se- 
cond attack  is  then  made.  If  the  enemy  be  cautious, 
more  than  one  attack  must  be  made  simultaneously,  in 
order  to  distract  his  attention,  and  enable  us  to  penetrate 
some  parts  of  the  chain,  which  is  always  the  main  object. 
The  attacks  must,  therefore,  be  made  in  a  very  lively 
and  vigorous  manner.  Having  succeeded  in  penetrating 
the  enemy's  chain,  the  light  troops  should  endeavoar  to 
take  as  many  prisoners  as  possible,  and  particularly 
horses.  If  the  enemy,  however,  has  made  good  disposi- 
tions, and  placed  the  foraging  parly  in  safety,  they  must 
be  pursued  so  far  in  their  retreat,  as  to  render  it  impos- 
sible for  them  to  return  and  complete  their  foraging. 

The  attack  of  a  dry  foraging  party  requires  farther 
dispositions,  and  a  stronger  body  of  troops,  especially  of 
infantry.  The  principal  object  here  is,  to  attack  the  vil- 
lages in  which  the  enemy  is  foraging,  and  which  are  all 
occupied  by  infantry.  To  do  this  successfully,  it  is  ne- 
cessary to  attack  them  all  at  once.  A  great  object  has 
been  gained,  if  we  prevent  the  enemy  from  completing 
his  foraging  ;  and  this  much  may  be  accomplished  by  a 
vigorous  attack  :  For  it  will  probably  happen,  either  that 
the  enemy  shall  send  his  foragers  back  to  quarters,  from 
apprehension  ;  or  tiiey  will  escape  of  themselves.  When 
tills  has  been  accomplished,  and  the  covering  party  do 
not  retire,  they  must  be  kept  in  constant  alarm,  until  the 
foraging  can  no  longer  proceed  ;  but  care  must  be  taken 
not  to  engage  so  deeply  as  to  run  the  risk  of  being 
beaten,  especially  if  the  enemy  has,  in  the  mean  time,  re- 
ceived reinforcements.  Should  the  covering  party  retire, 
they  must  be  pursued  so  far  as  possible,  in  order  that 
tiiey  may  give  up  all  thoughts  of  returning  ;  and  then  all 
sorts  of  carriages  should  be  put  in  requisition,  in  order 
to  carry  off  the  forage,  which  the  enemy  had  collected, 
to  our  own  quarters. 

In  attacking  a  convoy,  without  laying  an  ambuscade, 
the  attack  must  be  made,  if  possible,  before  the  enemy 
is  fully  prepared.  If  he  be  on  the  march,  an  attack  is 
made  first  on  the  advanced  or  rear  guaid,  in  order  to 
draw  the  troops  towards  that  quarter.  Several  attacks 
are  afterwards  made  at  different  points,  p.irticularly  such 
as  the  enemy  has  weakened,  in  order  to  oppose  the  first 
attack.  Should  he,  however,  be  prepared  at  all  points, 
several  attacks  must  still  be  mude,  with  tlie  view  of  dis- 
tracting his  attention,  and  in  order  that  the  light  troops 
may  have  an  opportunity,  in  the  intervals,  of  penetratinp; 
the  convoy,  and  inllicting  as  much  injury  as  possible. 
These  attacks  may  be  the  more  easih  hazarded,  because, 
if  unsuccessful,  there  is  no  chance  of  farther  loss;  for 
the  enemy's  attention  being  occupied  by  llie  protection 
of  the  convoy,  there  is  no  difficulty  in  getting  away  from 
him. 

If  the  convoy  be  encamped,  the  first  thing  to  be  done 
is  to  get  rid  of  the  supporting  cavalry  ;  and  then,  by 
means  of  a  superior  fire,  or  a  vigorous  attack  upon  a 
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weak  part,  to  penetrate  the  bavncado,  as  in  the  case  of 
an  entrenchment.  But  if  the  covering  party  have  taken 
up  a  position  in  front  of  the  convoy,  and  there  await  the 
attack,  wc  should  examine  whether  it  be  possible  to  get 
round  behind  them,  in  order  that,  while  we  make  a 
feigned  attack,  a  part  of  the  troops  may  in  this  way  get 
among  the  convoy,  and  destroy  it.  Should  this  be  im- 
possible, the  covering  party  must  be  attacked  like  any 
other  post. 

In  attacking  a  detachment,  it  may  be  proper,  in  the 
first  place,  to  make  use  of  an  ambuscade,  because  the 
leaders  do  not  always  take  the  necessary  precautions. 
The  enemy  should  then  be  enticed  into  the  ambuscade 
by  means  of  a  body  of  troops,  who  first  advance  and  then 
retire,  or  even  betake  themselves  to  flight.  If  the  ene- 
my have  to  pass  a  defile,  we  should  endeavour,  by  occu- 
pying it,  to  cut  off  his  retreat,  and  then,  under  cover  of 
a  ravine,  height,  wood,  Sec.  to  get  on  his  flanks  or  rear, 
in  order  to  attack  him  suddenly  in  front  and  rear,  or  in 
the  flanks.  This  must  never  be  neglected,  when  the 
enemy,  by  the  slightest  degree  of  carelessness,  gives  us 
an  opportunity  for  executing  the  stratagem.  Sucli  are 
the  measures  to  be  taken  by  a  detachment,  which  has 
been  sent  out  for  the  purpose  of  attacking  another.  The 
commander,  however,  although  his  march  may  have  been 
ever  so  well  concealed,  must  not  neglect  any  of  the  ne- 
cessary precautions  for  his  own  safety.  If  two  detachments, 


however,  which  have  been  sent  out  for  different  purposes; 
should  happen  to  encounter  each  other,  a  prudent  com- 
mander will  endeavour  notwithstanding  to  secure  all  the 
advantages  above  described,  and  will  also  employ  every 
means  of  obtaining  early  and  correct  information  respect- 
ing the  views  of  his  antagonist,  in  which  the  attachment  of 
the  people  of  the  country  will  be  of  the  greatest  service. 
But  when  two  hostile  detachments  suddenly  encounter 
each  other  in  front,  without  either  having  taken  the  ne- 
cessary precautions,  the  numbers,  valour,  and  discipline 
of  the  troops,  must  decide  the  victory,  which  will  gene- 
rally be  in  favour  of  the  party  that  makes  the  most  de- 
termined attack.  Shouhi  a  weaker,  however,  encounter 
a  stronger  detachment,  the  former  must  put  on  a  good 
face,  and  endeavour,  by  taking  every  advantage  of  the 
ground,  and  executing  skilful  maroeuvres,  either  to  hold 
out  until  reinforcements  arrive,  or  to  make  a  good  re- 
treat. But  when  a  stronger  detachment  encounters  a 
weaker,  the  former,  indeed,  should  circumstances  per- 
mit, ought  to  endeavour  to  beat  the  latter,  but  at  tlie 
same  time  to  beware  of  too  much  keenness,  for  fear  of 
falling  into  an  ambuscade. 

When  prisoners  and  booty  are  made  in  such  enter- 
prises, they  should  be  sent  forward  for  security,  and  the 
troops  should  follow,  in  order  to  protect  them  against  a 
possible  pursuit,  but  without  engaging  farther  with  the 
enemy,  unless  in  a  case  of  necessity. 


Part  II.     STRATEGICS. 


Sect.  I.     Of  the  Knowledge  of  the  Country. 

As  no  military  enterprise  can  well  succeed  without  a 
knowledge  of  the  country  in  which  the  operations  are  to 
be  carried  on,  it  is  necessary  that  we  should  say  some- 
thing respecting  the  best  means  of  obtaining  this  infor- 
mation. Tlie  knowledge  of  a  country  embraces  three 
things,  viz.  its  political,  economical,  and  military  circum- 
stances. All  the  three  are  in  some  measure  useful 
to  the  soldier ;  the  last  may  be  considered  as  indis- 
pensable. 

This  information  may  be  obtained  by  means  of  print- 
ed, manuscript,  or  verbal  descriptions  ;  maps,  charts,  or 
drawings;  or  by  personal  enquiries.  There  are  few 
printed  descriptions  of  countries,  indeed,  so  minute  and 
accurate  in  their  military  details  as  is  requisite  for  war- 
like operations;  but  in  other  respects  they  are  often  ex- 
tremely useful  ;  and  should  be  studied,  on  account  of  the 
other  material  points  of  useful  information  which  they 
contain.  Historical  works,  especially  such  as  are  writ- 
ten with  a  view  chiefly  to  military  operations,  and  also  the 
lives  of  celebrated  generals,  are  of  much  use,  and  should 
be  studied  with  great  attention. 

No  opportunity  should  be  neglected  of  collecting 
written  and  oral  accounts  of  lands,  whether  in  time  of 
war  or  peace.  It  must  be  observed,  however,  that  during 
war  the  sources  of  oral  accounts  are  frequently  suspi- 
cious, and  little  to  be  depended  upon,  either  from  igr.t)- 
rance  or  design  in  the  individuals  from  whom  the  infor- 
mation is  obtained.  To  expiscate  the  truth,  therefore, 
requires  much  care,  skill,  and  knowledge  of  human  na- 
ture. 

Mips  and  charts,  plans  and  sketches,  are  of  singular 
usv  in  a  military  point  of  view.  Their  value  must  de- 
pend much  on   the   greatness  of  the  scale  upon  which 


they  arc  constructed,  and  the  accuracy  and  minuteness 
with  which  the  objects  are  laid  down.  Maps  afford  a 
view  of  entire  countries,  their  limits,  the  position  and 
distance  of  the  principal  towns,  the  course  of  the  rivers, 
Jcc.  and  are  indispensably  necessary  towards  obtainnig  a 
general  knowledge  of  the  relative  situation  of  all  the 
parts.  Plans  and  sketches  are  mor-^  limited  ;  and  when 
accurately  constructed,  they  should  give  a  faithful  por- 
trait of  the  objects.  A  good  military  sketch  should  re- 
present every  object  in  its  real  position  and  proportion  ; 
it  should  distinguish  the  nature  of  the  ground,  the  posi- 
tion and  form  of  the  heights,  the  size  of  the  plateau,  the 
woods,  rivers,  with  their  wmdings,  bridges,  fords,  &c. 
Also  the  roads,  defiles,  towns,  villages,  churches,  and 
even  single  buildings,  &c.  The  name  of  each  individual 
object  should  likewise  be  marked.  The  more  minutely 
the  nature  of  the  several  objects  is  described,  the  more 
useful  will  the  sketch  be  ;  because  an  apparently  trivial 
circumstance  is  frequently  of  importance  in  a  military 
point  of  view. 

Individual  investigation  may  consist  in  the  preparation 
of  a  sketch  or  description  of  the  district,  or  merely  in 
making  a  reconnoissance.  In  both  cases,  a  practised 
eye,  and  a  knowledge  of  the  military  application  of  ob- 
jects, are  essentially  necessary. 

Sect.  II.     Of  the  Plan  of  0 Iterations. 

Before  an  army  takes  the  field,  it  is  necessary  to  draw- 
up  a  general  plan  of  operations,  otherwise  much  time 
would  be  lost  at  every  step  in  deliberating  upon  what 
was  to  be  done  next.  The  perfection  of  a  plan  of  ope- 
rations depends  almost  entirely  upon  an  accurate  know- 
ledge of  the  country  in  which  the  war  is  to  be  carried 
on. 
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War  may  be  conducted  either  offensively  or  defen- 
sively. The  former  plan  is  generally  adopted  by  the 
stronger  power,  the  latter  by  the  weaker. 

The  strength  and  composition  of  the  army  to  be  em- 
ployed must  be  determined  according  to  the  strength  of 
the  enemy,  the  nature  of  the  underiaking,  and  also  the 
nature  of  the  country.  If  it  be  intended  to  act  offensive- 
ly, the  force  employed  must  be  stronger  than  that  of  the 
enemy — the  more  so  the  better.  But  even  in  a  defensive 
War,  the  force  employed  ought  never  to  be  so  small  as 
to  be  incapable  of  contending  with  the  enemy.  In  an 
open  champaign  country,  it  is  necessary  to  have  a  con- 
siderable force  of  cavalry,  especially,  to  enable  us  to 
carry  on  defensive  operations  with  success.  In  moun- 
tainous districts,  on  the  contrary,  a  numerous  and  effec- 
tive infantry  are  required  ;  and  a  light  infantry  will  be 
found  particularly  serviceable.  In  general,  accordingtocir- 
cunistances,  the  cavalry  form  from  an  eighth  to  a  fourth 
part  of  the  whole  army.  The  quantity  of  artillery  must 
depend  upon  the  nature  of  the  undertaking.  If  there 
arc  many  fortresses,  a  large  battering  train  will  be  re- 
quired ;  and  in  a  country  possessing  many  lenable  posts, 
it  is  necessary  to  have  a  numerous  field  train,  which 
must  be  drawn  by  good  horses,  in  order  not  to  detain 
the  army  in  its  movements.  An  army  should  always 
have  a  large  body  of  light  troops  ;  and  although  the  na- 
ture of  the  ground  may  make  some  difference  necessary 
in  the  proportion  of  these  to  the  troops  of  the  line,  yet  it 
is  not  easy  to  determine  the  proportion  according  to  any 
precise  general  rules,  because  light  infantry  are  useful 
on  many  occasions,  and  light  horse  may  be  extremely 
serviceable  even  on  broken  ground 

In  conducting  offensive  operations,  two  cases  are  to 
be  distinguished.  In  the  first  place,  the  object  may  be 
to  surprise  the  enemy,  eitlicr  at  the  commencement  of 
the  war,  or  on  the  opening  of  a  campaign.  Secondly, 
it  may  be  intended  to  make  a;i  attack  upon  an  enemy 
Viho  is  prepared  to  receive  us.  The  first  case  is  evi- 
dently the  most  advantageous;  but,  in  order  to  insure 
success,  it  is  necessary  to  keep  the  enterprise  secret, 
and  to  execute  it  with  the  greatest  possible  celerity. 

When  it  is  proposed  to  surprise  the  enemy  at  the 
commencement  of  a  war,  it  is  necessary  not  only  to  have 
a  considerable  number  of  troops  constantly  on  foot,  but 
that  these  troops  should  be  in  a  state  fit  foi  immediate 
service.  Baggage  and  artillery  horses  must  be  in  readi- 
ness ;  a  large  store  ot  war  ammunition  must  be  pre- 
pared in  the  neighbourhood  of  that  quarter  wliere  the 
■war  is  to  be  commenced  ;  and  magazines  must  be  form- 
ed for  the  maintenance  of  the  troops.  All  these  pre- 
parations, too,  must  be  made  with  such  care,  that  the 
enemy  may  not  be  able  to  discover  the  object.  When 
all  the  necessary  preparations  have  been  made,  it  must 
then  be  determined  what  are  the  most  decisive  measures 
that  can  be  accomplished  by  a  surprise  ;  how  far  we  can 
get  the  start  of  the  enemy;  and  whethei  we  shall  have 
sufficient  time  to  execute  the  most  decisive  measure,  or 
must  be  content,  from  want  of  time,  witii  something  less 
decisive.  These  questions  must  be  determined  accord- 
ing to  the  circumstances  of  each  case.  Among  the  ob- 
jects to  be  accomplished  by  a  surprise  aie  the  follow- 
ing: To  seize  the  enemy's  capital  ;  to  take  possession  of 
one  of  his  most  important  provinces  ;  to  separate  his 
army,  so  as  to  prevent  it  from  being  drawn  together  ; 
to  attack  one  of  his  principal  allies,  and  force  him  to 
make  peace.  When  none  of  these  most  iaiportant  ob- 
jects can  be  accomplished,  we  must  endeavour  to  obtain 


possession  of  the  means  of  prosecuting  the  war  with  ad- 
vantage, by  occupying  the  passes  which  lead  into  the 
enemy's  couiitry,  or  making  ourselves  masters  of  a  river 
which  opens  into  it ;  or  by  carrying  a  fortress  which  af- 
fords tlie  key  to  it,  &c. 

In  all  such  enterprises,  however,  we  must  keep  in  view 
the  means  ol  defence  which  the  enemy  can  oppose  to  us. 
These,  in  general,  are  :  I.  Fortresses  ;  2  Rivers  ;  3.  De- 
files; and  4.  The  army  itself.  In  the  first  case,  the  whole 
undertaking  will  commence  with  a  siege  of  the  most  im- 
portant fortress.  The  importance  of  a  fortress  depends 
upon  the  advantages  wnich  the  possession  of  it  will  af- 
ford us,  or  the  disadvantages  to  which  the  loss  of  it  will 
subject  the  enemy.  Sieges,  therefore,  must  never  be 
formed,  unless,  1.  When  the  fortresses  are  placed  on 
the  passes  which  lead  into  the  enemy's  country,  and 
in  such  a  manner  that  you  cannot  penetrate  till  you 
are  masters  of  them.  3.  When  they  are  on  your  com- 
munication, and  the  country  does  not  furnish  the  ne- 
cessary subsistence.  3.  When  they  are  necessary,  in 
order  to  cover  the  magazines  you  form  in  the  country 
itself,  to  facilitate  your  operations.  4.  When  they 
contain  considerable  magazines  of  the  enemy,  and  such 
as  are  essentially  necessary  to  him.  5.  Wnen  the 
conquest  of  them  is  necessarily  followed  by  that  of 
some  considerable  district,  which  enables  you  to  sepa- 
rate your  armies  into  winter-quarters  in  the  enemy's 
country.  All  fortresses,  which  are  of  no  essential  use 
in  our  farther  advance,  or  to  our  safety  in  case  of  a 
retreat,  should  be  demolished  as  soon  as  they  are 
taken. 

Rivers  and  defiles  may  be  passed  without  difficulty 
in  the  case  of  a  surprise  ;  but  they  should  be  passed  at 
such  places  as  lead  most  safely  and  directly  to  the  great 
object,  where  posts  may  be  established,  to  enable  us  to 
advance,  or,  if  necessary,  to  secure  a  retreat.  If  the 
nature  of  the  country  be  such,  that  it  can  be  covered  by 
the  army  alone,  that  is,  if  it  be  an  open  country,  we 
must  immediately  push  forwards  towards  that  object, 
which,  if  attained,  will  prove  decisive  of  the  war, — as, 
for  example,  the  capital;  or,  if  that  be  impossible,  wc 
must  begin  by  occupying  some  tenable  place,  for  the 
purpose  of  establishing  magazines,  of  enabling  us  to  ad- 
vance, or  to  maintain  the  coriquered  country,  or  to  se- 
cure a  retreat. 

In  the  case  of  a  surprise  at  the  opening  of  a  campaign, 
we  can  never  expect  to  find  the  enemy  so  unprepared 
as  at  the  commencement  of  a  war.  It  is  necessary, 
therefore,  that  such  an  undertaking  should  be  previous- 
ly well  considered  ;  for  as  troops  are  called  upon,  in 
such  a  case,  to  act  at  a  season  when  they  are  exposed 
to  great  hardships  in  the  field,  we  ought  to  calculate 
whether  the  probable  success  will  compensate  the  cer- 
tain  expence  of  men  and  money.  There  are  occasions, 
indeed,  when  the  advantage  of  a  few  days  over  the  ene- 
my may  be  decisive  ;  and  these  should  never  be  over- 
looked. But  when  several  weeks  are  required,  it  will 
be  found  much  better  in  most  cases  to  let  the  troops 
rest,  and  wait  for  the  time  when  the  war  may  be  prose- 
cuted without  any  such  evident  waste  of  our  recources. 

If  we  cannot  attack  the  enemy  otherwise  than  in 
a  state  of  preparation,  we  must  endeavour  to  penetrate 
into  the  country  in  spite  of  his  army.  For  this  purpose, 
it  will  be  necessary  for  us  to  force  his  army  at  that 
point,  which  will  iead  us  most  safely  and  immediately 
towards  me  object  we  have  in  view.  This  may  be  ef- 
fected, 1 .  By  a  diversion,  that  is,  by  causing  an  attack  to 
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be  made  in  some  other  quarter,  so  as  to  make  him  draw 
ofi'  his  troops,  or  weaken  his  army  at  that  point  where 
we  w  sh  to  penetrate.  This  method  is  generally  adopt- 
ed, when  the  enemy  has  taken  up  a  stroni^  position 
which  covers  the  whole  country  ;  or  when  we  wish  to 
undertake  a  seige,  but  are  prevented  by  tlic  strength 
and  advantageous  position  of  the  army  opposed  to  us. 
In  order  to  render  this  method  cftectual,  however,  it  is 
necessary  that  we  should  have  a  sufficient  superiority  of 
force,  and  that  our  diversion  should  threaten  great  din- 
ger to  the  enemy.  2.  By  intcicepting  and  cutting  off 
his  supplies.  This  may  be  done,  by  establishing  posts 
on  the  rivers  or  passes,  by  which  he  receives  his  provi- 
sions ;  or  by  constant  attacks  on  his  convoys  and  forag- 
intr  parties,  which  requires  a  threat  superiority  in  light 
troops,  especially  cavalry.  3.  By  means  of  detachments, 
which  is  a  species  of  diversion.  4.  By  manoeuvring, 
that  is,  by  marcliing  and  countermarching  in  such  a 
manner  as  to  threaten  the  enemy  in  some  other  quar- 
ter, and,  while  he  makes  corresponding  movements  in 
order  to  oppose  us,  to  seize  the  occasion  of  his  weaken- 
ing the  point  at  which  we  wish  to  force  him.  5.  By 
bringing  the  enemy  to  a  battle,  which  is  the  most  sim- 
ple of  all  methods.  But  as  a  battle  is,  in  many  respects, 
more  liable  to  chance  than  any  other  military  enter- 
prise, and  the  enemy  will  naturally  always  endeavour 
to  take  up  a  strong  position,  a  prudent  general  will 
rather  try  every  other  means,  if  possible,  unless  he  per- 
ceives the  probability  of  obtaining  extraordinary  advan- 
tages from  fighting. 

To  lay  down  a  plan  of  operations  for  a  defensive 
war,  and  to  carry  it  into  execution,  are  matters  of  much 
more  difficulty.  A  skilful  general,  therefore,  will  al- 
ways endeavour  to  seize  some  opportunity  of  converting 
a  defensive  into  an  offensive  war,  by  striking  such  a 
blow  as  will  give  him  the  superiority  over  the  enemy. 
As  in  a  defensive  war  the  difficulty  consists  in  our  be- 
ing gtnerally  obliged  to  regulate  our  movements  ac- 
cording to  those  of  the  enemy,  of  which  we  cannot  al- 
ways obtain  sufficiently  early  intelligence,  it  is  necessary, 
in  laying  down  a  plan  of  operations  for  a  defensive  war, 
to  aiuicipate  the  probable  undertakings  of  the  enemy, 
according  to  the  nature  of  the  country,  and  to  take  pro- 
per measures  for  opposing  them.  If,  for  example,  the 
defence  of  a  country  depends  upon  fortresses,  these 
must  be  previously  supplied  with  all  necessaries,  and 
the  positions  must  be  determined  from  which  they  are 
to  receive  succour,  when  threatened.  If  it  depends  up- 
on the  defence  of  a  river,  or  other  defile,  the  positions 
necessary  for  its  defence,  as  well  as  the  means  of  de- 
fending it,  must  be  previously  taken.  When  the  de- 
fence rests  upon  the  army  itself,  posts  and  tenable 
places  must  be  prepared  for  it ;  and  much  prudence 
will  be  required  in  selecting  such  as  are  most  advanta- 
geous ;  otherwise  the  covering  army  must  be  made 
sufficiently  strong  as  to  enable  it,  under  a  skilful  com- 
mander, to  assume  an  offensive  attitude.  In  a  defensive 
war,  the  following  general  rules  are  also  to  be  observ- 
ed:  1.  We  must  be  in  a  situation  to  take  the  field  in 
sucii  good  time  as  to  oppose  any  enterprise  on  the  part 
of  the  enemy.  2.  Every  precaution  must  be  taken,  in 
order  that  the  army  may  find  supplies  at  every  point 
to  which  they  may  be  called  by  the  enemy's  move- 
ments, which  is  often  a  matter  of  great  difficulty.  Last- 
ly, We  have  already  observed,  that  a  prudent  comman- 
der must  avail  himself  of  every  good  opportunity  to 
convert  a  defensive  into  an  offensive  war ;    the   various 


possibilities  of  such  an  event,  therefore,  must  be  antici- 
pated, and  all  measures  taken  to  make  the  most  of  such 
an  opporlunily  when  it  occurs. 

Sect.  III.  Of  Collecting,  or  Drawing  the  Amy  together. 

An  army  is  drawn  together,  either  for  the  first  time, 
at  the  commencement  of  a  war,  or  during  a  war,  at  the 
opening  of  a  campaign,  with  the  view  of  acting  either 
oftinsively  or  defensively. 

If  it  be  intended  to  surprise  the  enemy,  at  the  com- 
mencement of  an  offensive  war,  the  troops  are  marched 
rapidly  out  of  their  quarters  towards  the  appointed 
place  of  rendezvous.  This  place  may  be  either  on  our 
own  frontier,  in  order  to  penetrate,  with  our  combined 
force,  into  the  enemy's  country  ;  or  in  the  enemy's  ter- 
ritory itself,  in  which  case  the  troops  march  into  it  at 
once  in  columns,  or  in  divisions  following  each  other. 
The  first  plan  is  generally  adopted,  wlicn  the  enemy  is 
not  strong  enough  to  oppose  our  combined  force,  but 
might  annoy  particular  portions  of  the  army.  In  other 
cases,  the  latter  plan  is  generally  preferred. 

If,  at  the  commencement  of  an  offensive  war,  a  sur- 
prise is  impossible,  the  troops  are  drawn  together  gra- 
dually, for  their  convenience,  to  accustom  them  by  de- 
grees to  the  hardships  of  war,  and  to  enable  us  to  com- 
plete our  measures  for  the  campaign.  It  is  often  ne- 
cessary, too,  to  conceal  the  real  point  of  attack;  and 
for  this  purpose  the  army  is  drawn  together  in  several 
separate  corps,  which  can  be  united  at  any  time;  or  a 
considerable  extent  is  given  them  in  their  (juarters,  in 
order  to  unite  them  on  any  part  of  the  line  at  pleasure. 
In  these  measures,  we  must  be  guided  very  much  by  a 
skilful  calculation  of  the  distance  of  places,  the  nature 
of  the  roads  between  them,  and  the  capability  of  the 
troops  in  performing  marches. 

In  drawing  an  army  together  for  a  defensive  war, 
we  must  be  guided  by  the  means  we  possess  for  con- 
ducting it,  and  by  other  peculiar  circumstances.  1.  If 
the  post  to  be  defended  has  been  determined  upon,  we 
may  then  advance  towards  it,  strengthen  it,  if  necessa- 
ry, by  the  labour  of  the  troops,  or  of  peasants,  and 
cause  it  to  be  occupied  by  a  detached  corps  ;  or  it  may 
be  occupied  by  the  whole  army,  whether  the  enemy's 
army  be  united  or  not.  2.  The  choice  of  the  post  de- 
pends upon  the  measures  of  the  enemy.  In  that  case 
we  must  follow  his  movements,  and  keep  our  quarters 
as  much  extended  as  is  consistent  with  the  possibility 
of  concentrating-  whenever  the  enemy's  motions  render 
it  necessary,  and  with  the  safety  of  the  army.  If  the 
defence  of  the  country  depends  upon  fortresses,  the  ar- 
my may  be  drawn  together  m  the  following  manner  : 

1.  A  post  is  chosen,  from  which  the  investment  of 
each  fortress  may  be  prevented,  or  from  whence,  at 
least,  it  may  be  succoured.  In  this  case,  however,  it  is 
necessary  that  the  army  be  in  a  condition  to  cope  with 
that  of  the  enemy.  2.  The  army  may  be  divided  into 
several  corps,  occupying  strong  camps  under  the  can- 
non of  the  fortresses,  in  order  to  prevent  the  enemy 
from  besieging  them.  In  such  a  case,  the  cavalry  is  fre- 
quently formed  into  a  separate  corps,  and  endeavour,  by 
constant  enterprises,  to  put  every  kind  of  obstacle  in 
the  way  of  the  enemy. 

But  if  the  defence  depends  upon  a  river,  or  other  de- 
file, a  central  post  is  generally  chosen  and  occupied, 
from  which  the  passage  may  always  be  opposed  ;  or,  if 
there  be  no   such   post,    the  movements  of  the  enemy 
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must  be  accurately  observed  and  followed,  from  the 
first  approach  of  the  quarters,  until  the  entire  junction 
of  the  army  ;  or  separate  corps  are  drawn  together  in 
front  of  the  defik-,  which  must  always  be  able  to  unite 
sooner  than  the  enemy,  or  at  least  to  maintain  their 
ground  until  they  receive  assistance  ;  and  which  must 
be  occasionally  reinforced,  in  proportion  to  tlie  means 
employed  by  the  enemy. 

Tlie  same  rule  may  be  applied  to  the  drawing  toge- 
ther of  an  army  at  the  opening  of  a  new  campaign.  It 
must  be  observed,  that  the  attacking  party  is  generally 
the  fust  to  collect  his  army  :  while  the  party  acting  on 
the  defensive  must  almost  always  wait  to  see  the  ene- 
my's object  before  he  can  do  any  thing.  On  some  oc- 
casions, however,  the  latter  par.y  may  be  the  first  to 
collect  liis  army  ;  if,  for  example,  he  wishes  to  consume 
the  provisions  in  a  district  before  the  enemy  comes  in- 
to the  field,  in  order  to  frustrate  the  enterprise  he  may 
have  in  view ;  or  when  he  is  going  to  perform  some 
work  necessary  for  his  defence,  which  must  be  covered 
l)y  the  army.  In  drawing  an  army  together,  attention 
must  be  paid  to  the  season  of  the  year,  and  also  to  the 
comfort  of  the  troops,  who  ought  not  to  be  exposed  to 
great  hardships,  until  they  have  become  habituated  to 
active  service. 

Sect.  IV'.     Of  Lines  of  Ofieration. 

Modern  writers  on  the  art  of  war  have  denominated 
the  chain  of  magazines  established  at  the  commence- 
ment of  a  campaign,  the  Basis  of  military  o/ierations  ; 
and  the  roads  by  which  an  army  receives  its  supplies 
from  the  magazines,  are  called  Lines  of  ojieraticn.  The 
situation  of  the  principal  magazine,  and  the  length 
and  direction  of  the  lines  of  operation,  are  considered 
of  the  highest  importance. 

Single  lines  of  operation  are  preferable  to  double 
ones,  especially  when  the  latter  have  an  eccentric  di- 
rection, which  exposes  the  different  parts  of  an  army 
to  be  attacked  and  beaten  in  detail.  It  is  always  of 
advantage,  therefore,  to  give  to  our  own  operations  an 
interior  direction,  and,  if  possible,  to  induce  the  enemy 
to  adopt  exterior  lines  of  operation.  If  it  be  neces- 
sary to  form  two  interior  lines,  in  order  to  oppose  tv/o 
lines  of  operation  of  the  enemy,  we  ought  not  to  sepa- 
rate them  too  far;  because  the  army  acting  upon  that 
which  is  weakest,  might  be  attacked  and  beaten,  with 
such  effect  as  no  advantage  obtained  on  the  other  line 
could  compensate.  For  a  similar  reason,  a  double  line 
ought  not  to  be  presented  against  a  single  line,  nor  an 
extended  line  against  one  that  is  concentrated.  In 
forming  lines  of  operation,  the  chief  object  to  be  at- 
tended to  is,  the  facility  of  conjunction  and  simulta- 
neous co-operation.  Lines  of  operation  ought  to  be 
direct, — consequently  such  as  will  enable  our  troops 
to  march  with  greater  rapidity  towards  any  point  that  is 
in  danger,  than  those  of  the  enemy,  and  thus  to  present 
a  m.iss  to  isolated  parts. 

A    twofold    line    of  operations    may    be    considered 


good,  when  the  enemy  shall  likewise  have  formed  a 
double  line  ;  provided  the  parts  of  his  line  have  an  ex- 
terior direction,  wlvile  yours  have  an  interior  one  ; 
and  his  divisions  being  at  greater  distances  than  your 
own,  cannot  unite  without  being  previously  attacked 
by  yours  in  mass.  An  arm^  possessing  lines  of  upe- 
raiion  more  contracted  than  those  of  the  enemy  can, 
by  strategical  movements,  overpower  the  enemy's  di- 
visions successively,  by  alternately  collecting  the  mass 
of  its  forces,  and  attacking  them  one  after  another.  In 
order  to  insure  the  success  of  these  movements,  it  will 
be  necessary  to  leave  a  small  division  to  uppnst  that  of 
the  enemy,  which  it  is  'intended  to  keep  in  check  ; 
with  orders  not  to  engage,  but  to  use  every  art  to  ar- 
rest or  suspend  its  advance,  by  defending  the  defiles, 
heights,  and  rivers  ;  and  lastly,  to  fall  back  towards 
the  army.*  Hence  it  follows,  that  a  twofold  line  of 
operations,  embracing  the  extremities  of  a  more  con- 
tracted line,  will  inevitably  be  ruined,  if  the  army, 
acting  on  the  shorter  space,  know  how  to  profit  by  the 
advantage  of  its  situation,  and  the  rapidity  with  whicli 
it  can  act  within  its  own  line.  A  twolold  line  of  ope- 
rations, opposed  to  a  single  one,  will  be  exposed  to 
still  greater  danger,  if  its  parts  are  several  days'  march 
asunder,  because  the  difficulty  will  then  be  much 
greater  of  uniting  to  resist  any  concentrated  effort  of 
the  enemy.  All  interior  and  smgle  lines  of  operations, 
therefore,  will  be  the  most  secure.  They  offer  no  ad- 
vantage to  the  enemy,  but,  on  the  contrary,  should  he 
have  tiie  imprudence  to_  adopt  a  contrary  system,  are 
calculated  to  bring  their  whole  mass  into  action  against 
his  isolated  divisions. 

Two  inteiior  lines  of  operation,  possessing  the  means 
of  reciprocally  sustaining  each  other,  and  destined  to 
face,  at  a  certain  distance,  two  exterior  lines  of  an  ene- 
my, must  avoid  being  encompassed  by  him  within  a 
space  so  contracted  as  to  enable  his  divisions  to  act 
simultaneously  ;  and  they  must  equally  avoid  the  op- 
pusite  extreme, — that  of  pushing  their  operations  too 
far  asunder, — because  the  enemy  would  have  tinic  to 
crush  that  division  which  has  been  weakened  to  lein- 
force  the  other,  and  might  then  make  such  progress 
and  conquests  as  might  become  irresistible. 

Let  us  suppose  an  army,  equal  in  foice  to  its  oppo- 
nent, but  acting  in  two  or  three  isolated  corps,  upon 
lines  of  operation  having  an  exterior  direction,  while 
the  enemy  operates  in  a  body  upon  a  single  line  ;  the 
army  so  divided  will  never  gain  any  real  a;  vantage, 
unless  the  several  corps  can  attack  simultaneously  ; 
because  the  enemy  will  always  have  it  in  his  power  to 
oppose  double  or  triple  the  iiumbei  of  troops  to  each 
of  their  separ.ite  corps.  Hence,  two  interior  lines  are 
advantigeous,  because  they  can  concentrate  their  lorces 
at  will,  and  with  greater  rapidity  than  the  enemy,  and 
consequently  double  their  numerical  strengtii.  For 
the  same  reason,  single  lines,  such  as  have  their  parts 
united,  and  can  mutually  sustain  each  other,  are  to  be 
preferred.! 

From  these  observations  we    may  deduce  the  gene- 


•  The  wars  of  Frederick  of  Prussia  afford  numerous  illustrations  of  this  principle.  Bon.iparte,  too,  almost  constantly  ma- 
nocvivred  in  this  manner,  and  with  almost  invariable  success.  He  practised  it  at  the  l)L.Ules  of  Quatre  Bras,  Ligny,  and  Waterloo; 
but  tailed,  part!}   in  consequence  of  bad  calculations,  and  p.irlly  from  the  activitv,  skill  .md  courage  of  his  adversaries. 

f  Had  the  Fre-nch  Directory  been  aware  of  this  fundamental  comhinaiion,  and  appreciated  its  importance,  thcirarmi!  ?  of  the  Rliine, 
the  Sambre,  and  the  Meuse,  would  not  have  been  expelled  fi-omOeimany  in  1796,  because  llioy  would  not  have  formed  a  twofold  line 
ofoper.itions  .ictiiig  in  exterior  directions.  The  armies  of  the  Uanu!;c  anil  oflt:,l,  v)  rid  likewi's..  not  have  been  sacrificed  in  ir99  loan 
erroneous  plan  of  combinations.  Had  Wurmser  reflected  on  the  sublime  lessons  of  Frederick,  he  would  not  have  divided  bis  army  by 
a  lake,  and  thus  occasioned  the  defeat  of  each  corps  in  detail ;  nor  scattered  his  forces  to  cover  every  thing,  while  the  enemy  made  the 
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ral  principle  upon  which  all  combinations  in  war  ought 
to  be  conslructed.  This  principle  consists  in  congre- 
gating upon  tlie  most  impurlant  point  of  a  line  of  ope- 
rations, or  of  a  field  of  bailie,  a  number  of  forces  supe- 
rior to  that  of  tlie  enemy.  To  cfiect  this  on  lines  of 
operation,  marches  and  strategical  n>ovements  must 
be  employed  ;  and  on  fields  of  battle,  we  must  adopt 
proper  manceuvres,  or  select  judicious  modes  of  attack. 
As  the  principles  we  have  just  laid  down  respecting 
lines  of  operation  are  also  applicable  to  the  manoeuvres 
on  a  field  of  battle,  we  shall  have  occasion  to  illus- 
trate them  still  farther  in  a  subsequent  section.  Mean- 
while, we  shall  only  observe  that  lines  of  operations 
have  their  keys  as  well  as  fields  of  battle  ;  upon  these 
lines  there  are  decisive  strategical  points,  which  com- 
mand the  remainder,  and  have  the  same  influence  on 
operations,  as  certain  points  of  ground  have  on  battles. 

Sect.  V.      Of  Positions. 

We  have  already  had  occasion  to  lay  down  some  gene- 
ral rules  on  the  sul;ject  ol  posilions,  while  treating  of 
the  principles  of  casli^iinelalion.  A  camp,  however,  may 
be  in  itself  exceedingly  strong,  and  yet  totally  useless 
with  respect  to  the  object  in  view.  The  science  of  po- 
sitions, on  the  other  hand,  exhibits  the  principles  ap- 
plicable to  the  choice  of  a  camp  the  best  adapted,  ac- 
cording to  circumstances,  to  the  proposed  object. 

In  the  case  of  an  offensive  war,  combined  with  a  sur- 
prise, there  is  no  great  difficulty  in  chusing  posilions. 
An  attack  in  these  circumstances  presupposes  superi- 
ority, and  all  the  art,  therclore,  which  is  necessary,  con- 
sists in  the  ordinary  precautions  for  the  safety  and  sup- 
ply of  the  troops,  which  are  determined  by  the  disposi- 
tions of  the  enemy;  and  with  respect  to  positions,  there 
is  almost  nothing  farther  required,  than  the  art  of  se- 
lecting the  best  routes. 

But  the  art  of  positions  becomes  much  more  difficult 
and  important,  when  we  have  to  act  ofTensively  against 
an  enemy  who  is  fully  prepared.  It  is  then  necessary 
to  determine  the  best  means  by  which  we  may  be  en- 
abled to  break  into  his  parallel.  1.  If  this  is  to  be  ef- 
fected by  a  battle,  the  art  of  positions  is  of  less  impor- 
tance ;  because,  in  that  case,  we  must  attack  him  in  the 
position  which  he  has  chosen  ;  or,  if  it  be  too  strong, 
•we  must  endeavour  to  force  him  out  of  it  by  skilful 
manoeuvres.  2.  If  it  is  to  be  done  by  cutting  off  his 
forage  and  supplies,  we  must  establish  ourselves  in  a 
strong  position,  near  the  enemy — if  possible,  quite  on 
his  flank,  but,  at  all  events,  somewhat  obliquely,  in  or- 
der that  our  light  troops  may  get  into  his  rear,  and  in- 
tercept his  convoys.  No  pains  should  be  spared  in  pro- 
curing intelligence  respecting  his  foraging  parties, 
•which  must  be  constantly  annoyed  by  all  possible  means. 
At  the  same  time,  we  must  beware  of  exposing  our 
own  parallel,  which  should  always  be  secured  by  for- 
tresses, or  posts,  or  detached  corps.  Or  we  should  en- 
deavour to  out-flank  him  in  his  position,  by  occupying 
tenable  places,  or  positions  for  separate  corps  on  his 
flanks,  to  enable  us  to  get  into  his   rear,  and  attack  all 


his  convoys  and  foraging  parties.  3.  If  our  purpose  is 
to  be  executed  by  means  of  detachments,  \vc  must 
previously  observe  upon  what  grounds  the  eflect  of  a 
detachment  rests.  So  long  as  our  main  army  remains 
on  the  spot,  it  is  presumed  that  the  enemy  cannot 
move  ;  for  otherwise  the  posilioii  must  have  been  ill 
chosen.  A  corps  is  then  detached  from  the  army,  as 
strong  as  is  rc(|uired  and  can  be  spared,  in  order  to 
execute  some  enterprise  injurious  to  llie  enemy.  This 
enterprise  may  consist  either  in  a  particular  blow,  such 
as  the  attack  of  a  post,  the  cutting  off  a  convoy,  the 
destruction  of  a  magazine,  Stc;  or  in  preparation  for 
some  blow,  which  is  to  be  executed  afterwards  by  the 
whole  army  j  such  as  the  investment  of  a  fortress,  throw- 
ing bridges  over  a  river  which  tlic  army  is  to  pass,  oc- 
cupying the  entrance  and  debouche  of  a  defile,  &c.  It 
is  not  always  necessary  that  the  corps  should  actually 
execute  the  enterprise,  but  only  that  it  should  be  so 
placed  as  to  be  able  to  execute  it,  if  the  enemy  takes 
no  measures  to  oppose  it. 

The  following  general  rules  are  to  be  observed,  with 
respect  to  the  position  of  the  main  army  and  its  de- 
tached corps.  1.  The  main  army  must  never  weaken 
itself  so  much  by  detachments,  as  to  be  under  any  ap- 
prehensions for  its  own  safely.  2.  No  corps  must  be 
detached  in  such  a  way  as  to  be  exposed  to  danger. 
3.  In  sending  out  detachments,  we  must  always  pro- 
vide for  the  junction  of  the  whole  army  on  the  neces- 
sary point,  to  secure  its  safety,  or  to  execute  the  pro- 
posed enterprise,  or  any  other  that  may  offer.  Be- 
sides, the  position  of  every  detached  corps  must  be 
chosen,  so  as  to  en-jble  it  to  execute  an  enterprise  dan- 
gerous to  the  enemy,  and  at  the  same  time,  if  opposed, 
to  have  the  means  of  executing  some  other. 

In  a  defensive  war,  the  art  of  positions  is  of  the 
greatest  consequence.  1.  A  position  may  be  chosen 
which  covers  the  whole  parallel.  Such  a  position  must 
be  strong  in  itself;  the  enemy  must  not  be  able  to  get 
round  it  at  all,  or  only  with  his  whole  army,  and  that 
not  without  exposing  his  own  parallel  or  communica- 
tions. 2.  The  position  may  cover  the  greater  part  of 
the  parallel.  Such  a  position,  besides  being  strong, 
must  have  obstacles  on  both  sides,  which,  although 
they  do  not  reach  to  the  end  of  the  parallel,  force  the 
enemy  to  make  a  large  circuit  to  get  round,  while  he 
can  be  opposed  by  a  much  shorter  movement.  3.  The 
position  may  be  such  that  the  parallel  can  be  covered 
only  by  manoeuvres.  This  may  be  done  in  three  ways. 
In  the  first  place,  a  central  position  is  chosen  for  the 
whole  army,  from  which  the  object  of  every  movement 
made  by  the  enemy  may  be  frustrated  by  a  shorter 
movement.  In  the  second  place,  we  may  follow  the 
enenay  in  all  his  movements,  always  choosing  posilions 
of  proper  strength,  and  so  near  to  him,  that,  from  fear 
of  being  himself  attacked,  he  can  undertake  nothing, 
unless  with  his  combined  force.  In  these  circumstances, 
we  must  endeavour  to  beat,  or  at  least  annoy,  all  his 
convoys,  foraging  parties,  and  detachments.  Thirdly, 
we  may  extend  our  line  in  proportion  as  he  extends 
his.     When  he  makes  a  movement  in  his  parallel,  we 


decisive  march  upon  Trent  and  B.issano,  Had  Alvinzi,  Cobourg,  the  Prince  of  Lorrain,  and  Brown,  not  mistaken  these  precepts,  and 
operated  without  combination,  they  would  not  have  been  beaten  in  deta'J.  Looking  lo  still  more  recent  events,  we  find  that  the  same 
causes  have  uniformly  produced  the  same  effects.  The  governments  have  constantly  caused  their  armies  to  act  on  the  same  erroneous 
drinciples,  and  the  results  were  accordingly  such  as  might  have  been  anticipated.  Thus,  Mack  was  isolated  at  Ulm  ;  the  movements 
at  Austerlifz  were  too  extensive  ;  the  three  corps  of  Prussians,  at  Jena,  Weimar,  and  .\uerstadt,  were  without  connection  ;  Bu.'ihovden 
and  Benningsen  were  not  united  at  Pultusk  ;  the  Aiistrians  were  divided  at  .\bendsburgh,  Eckmuhl,  and  Ratisbon.  These  instances 
afford  most  convincing  proofs  of  the  truth  and  importance  of  the  above  observations. 
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make  a  corresponding  one  in  ours ;  when  he  detaches 
a  corps,  we  do  the  same,  always  calculating  the  time 
it  will  require  to  join  the  maiu  body,  in  order  that  we 
may  always  be  in  a  situation  to  unite  more  rapidly  than 
the  enemy.  Should  he  expost  a  detachment,  a  com- 
munication, or  magazine,  we  must  endeavour  to  take 
advantage  of  the  opportunity,  and  to  change  the  rela- 
tive situation  of  the  war.  We  must  beware,  however, 
of  committing  any  such  fault  ourselves,  and  that  is  a 
matter  of  great  difficulty  ;  for  as  the  enemy  begins  all 
movements,  and  we  must  regulate  all  ours  by  his,  it  is 
scarcely  possible  to  avoid  some  dangerous  exposure. 
Hence,  this  method  is  the  roost  hazardous  of  all. 

An  army  with  both  flanks  secure  against  the  possi- 
bility of  being  turned,  is  m  a  most  advantageous  post; 
but  where  defensive  measures  are  to  be  literally  fol- 
lowed, such  positions  will  seldom  occur.  It  is  more 
easy  to  gain  a  flank  in  an  open  country,  it  is  more  de- 
cisive where  there  are  mountains;  because,  in  moun- 
tainous ground,  the  enemy  may  be  hemmed  in,  and 
eut  off  from  its  magazines.  These  are,  indeed,  ma- 
noeuvres of  a  delicate  nature,  winch  require  to  be  con- 
ducted by  a  general  possessed  of  more  than  ordinary 
abifuies,  and  commanding  an  excellent  army.  With 
these  advantages,  the  assailant  certainly  has  the  best 
chances  of  suc(;css,  provided  he  is  sufficiently  cautious 
in  chusing  positions  which  do  not  expose  his  own  com- 
munications to  a  counter  opsration  on  his  flank  or  rear, 
by  which  the  enemy  might  force  him  to  fight  on  disad- 
vantageous terms.  No  corps  whatever  must  be  posted 
in  a  valley,  unless  we  are  masters  of  the  mountains 
which  form  it;  and  if  we  cannot  occupy  both  sides, 
we  must  at  least  occupy  one  ;  for  though,  at  first  sight, 
mountains,  rocks,  and  woods,  may  appear  impassable, 
yet,  upon  a  diligent  inquiry,  the  contrary  will  be  al- 
ways found  ;  for  in  every  country  that  is  well  peopled, 
there  are,  and  must  be,  communications  between  the 
•villages,  at  least  for  infantry.  We  ought,  therefore,  to 
occupy  the  mountains  and  woods  with  our  infantry, 
and  the  valley  beneath  with  our  cavalry,  which  will 
hinder  any  enemy  from  passing  through  it. 

The  conduct  of  a  defensive  war  is  always  a  matter 
of  great  difficulty.  In  defending  a  province,  it  is  ne- 
cessary that  our  movements  in  every  direction  along 
its  frontiers  may  be  made  with  facility  ;  or,  that  a  po- 
sition be  selected,  which  the  enemy  cannot  attack  with 
the  prospect  of  success,  nortuin  without  being  exposed 
to  be  cut  off"  from  his  own  magazines  and  line  of  ope- 
rations; in  short,  a  position  from  which  he  cannot  force 
tis  to  retreat.  Posts  of  this  description,  however,  are 
rarely  to  be  found;  for  if  the  enemy  be  active,  reso- 
lute, fertile  in  resources,  and  possessed  of  an  army 
■well  versed  in  manoeuvres,  he  will  constantly  find 
means  to  penetrate,  at  least  with  infantry,  and  turn 
our  flunks.  The  attempt  to  cover  every  town  and  vil- 
lage will  always  be  found  impracticable.  The  perfec- 
tion of  defensive  war  consists  in  preventing  an  enemy 
from  obtaining  any  advantages,  which  may  enable  him 
to  accomplish  his  main  object.  When,  therefore,  the 
precautions  are  so  carefully  taken,  that  at  the  end  of 
the  campaign  he  finds  himself  no  nearer  the  attain- 
ment of  this  object  than  he  was  at  the  beginning,  then 
a  defensive  war  has  been  properly   conducted,  notwith- 


standing any  other  advantages  or  acquisitions  of  terri- 
tory he  may  have  obtained. 

There  is  in  every  camp  some  one  essential  point,  or 
hinge,  which  may  be  called  the  key  of  it  ;  and  on 
which  the  strength  of  it  most  immediately  depends  ; 
while  you  keep  this,  the  enemy  has  nothing,  and  when 
you  lose  it,  all  is  lost.  The  same  holds  good  as  to  po- 
sitions. The  choice  of  this  point,  with  regard  to  posi- 
tions, depends  entirely  on,  and  must  be  regulated  by, 
the  object  which  the  general  has  in  view  ;  by  the  situ- 
ation of  his  magazines,  and  by  the  number  and  species 
of  his  troopi,  that  he  may  not  only  have  a  good  posi- 
tion, but  likewise  a  good  field  of  battle,  in  case  he  is 
attacked.  On  the  talent  of  discovering  these  points, 
depends  the  science  of  camps  and  positions,  and  the 
method  of  attacking  and  defending  them.* 

We  may  conclude  this  branch  of  the  subject  with  the 
general  observation,  that  no  position,  however  strong, 
can  secure  an  army  remaining  immoveable  within  it  from 
being  overwhelmed,  or  turned  at  one  or  other  of  its  ex- 
tremities ;  and  that  the  only  certain  method  to  prevent 
such  a  misfortune  is  by  manoeuvring  in  the  same  sense 
as  the  enemy,  that  is  offensively,  and  by  threatening  his 
own  line. 

Sect.  VI.     Of  Movements. 

An  army  ought  never  to  make  a  movement  without 
having  some  object  in  view,  and  measures  should  always 
be  taken  to  secure  that  object  with  as  much  safety  and 
convenience  as  possible.  A  movement  may  be  made 
forwards,  or  towards  the  enemy  ;  to  the  rear,  or  from  the 
enemy  ;  aside,  in  our  own,  or,  at  the  same  time,  into  the 
enemy's  parallel :  and  the  object  of  all  these  movements 
may  be,  to  give  battle  ;  to  avoid  a  battle ;  to  change  our 
camp  for  the  better  maintenance  of  the  troops ;  to  pre- 
vent such  a  design  in  the  enemy  ;  to  entice  him  into  some 
other  quarter,  or  prevent  him  from  establishing  himself 
there  ;  for  the  purpose  of  passing  a  river  or  defile,  or  of 
preventing  the  enemy  from  passing  it;  to  invest  a  for- 
tress, or  prevent  the  enemy  from  investing  one  ;  with  the 
view  of  making  a  feigned  march,  in  order  to  deceive 
him,  and  tiien  to  attain  our  object  by  another  movement. 

In  every  movement,  two  things  are  especially  requi- 
site to  enable  us  to  attain  our  object.  In  the  first  place, 
celerity  ;  and,  secondly,  good  arrangements.  Celerity 
is  of  two  kinds  ;  it  consists  either  in  the  rapidity  of  the 
movement  itself,  or  in  its  continuance.  Both  are  called 
forced  marches.  Civalry  perform  a  forced  march  in 
the  one  way,  and  infantry  in  the  other.  But  as  both  are 
destructive  to  mt;n  and  horses,  they  ought  never  to  be 
undertaken  without  urgent  necessity  ;  and  a  skilful  ge- 
neral will  not  often  be  obliged  to  have  recourse  to  them. 
The  arrangements  consist,  first,  in  lightening  the  army, 
by  removing  all  heavy  carriages  that  can  be  dispensed 
with  ;  secondly,  in  preparing  the  roads  ;  and,  thirdly,  in 
the  occupying  of  posts,  and  sending  out  detachments, in 
order  to  facilitate  or  secure  the  march. 

A  movement  is  rendered  secuie,  1.  By  concealing  it 
from  the  enemy;  which  may  be  done  by  breaking  up 
suddenly,  by  marching  at  night,  by  avoiding  every  thing 
that  can  betray  the  march,  such  as  drawing  in  the  posts, 
extinguishing  the  fires,  striking  the  tents,  &c.  or  by  de- 


•    These  decisive  points  are  neither  numerous  nor  difficult  to  discover.    On  a  scattered  line,  we  must  look  for  them  in  the  centre, 

from  whence  one  of  the  extremities   is  overpowered — as  at   Prague,  Marengo,   Aiisterli^z.     On  a  contiguous  line,  they  are  on  the  ei- 
treraiiy  of  that  flank  which  has  most  connection  with  the  general  basis  of  the  operations— as  at  Leuthen,  Casliglione,  I'lm,  and  Wagram. 
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ceiving  the  enemy  with  illusory  appearances,  such  as 
smoke,  dust,  Sec.  2.  By  providinsj  ai;aiiisl  every  acci- 
dent. For  this  purpose,  the  ordinary  dispositions  lor  a 
march,  which  we  formerly  noticed,  are  to  be  observed  ; 
and  we  may  calculate  in  wh,it  points  of  the  march  we 
can  take  up  positions,  and  how  much  time  will  be  re- 
quired to  place  the  troops  in  order  of  battle  in  every 
point;  posts  and  detachuicnts  may  be  sent  out,  in  order 
to  obtain  early  inttllij;ence  of  the  enemy's  motions,  that 
we  may  have  time  to  form  in  order  of  battle  in  every 
such  pnsilion.  Wc  may  cover  tho  march  by  occupying 
the  passes  till ouj^h  which  the  enemy  could  reach  us.  or 
such  objects,  under  the  tire  of  which  the  enemy  would 
be  obliged  to  pass,  should  he  wish  to  attack  the  army 
in  march  ;  or  we  may  place  cavalry  in  such  a  situation  as 
wouid  enuble  them  to  fall  upon  the  flank  of  the  enemy 
OB  his  approach.  For  the  convenience  of  the  march,  it 
is  necessary  that  we  have  sood  roads,  and  niakc  no 
circuits,  nor  expose  the  troops  to  any  unnecessary  fa- 
tij^ucs. 

We  shall  afterwards  have  occasion  to  treat  of  the 
march  forwards,  for  the  purpose  of  i^ivini^  battle,  as  well 
as  of  the  movements  in  pi'.ssi:ii;  and  defending  defiies. 
In  marchiiii;  to  the  rear,  in  order  to  avoid  a  l)atlle,  we 
must  pay  particular  attention  lo  our  own  situation  and 
circumstances,  and  to  the  probable  enterprises  ol  the 
enemy.  If  he  be  quit;;  close  to  us,  and  can  immediately 
attack  us,  we  must  take  every  possible  precaution  to 
conceal  our  march,  and  to  perform  it  in  safety,  espe- 
cially if  we  have  a  discouraged  army.  All  the  heavy 
artillery  and  baggage  must  be  sent  to  a  distance  before 
us  ;  the  march  must  be  performed  rapidly,  but  without 
disorder  ;  and  we  must  endeavour,  before  the  enemy  can 
attack  us,  to  gain  some  defiles  into  which  he  cannot  fol- 
low us.  If  he  be  at  such  a  distance  from  us,  that  he 
cannot  follow  us  with  his  whole  army,  but  only  harass 
us  witli  a  corps  of  cavalry  and  dragoons  ;  in  that  case 
we  may,  according  to  circumstances,  diminish  the  hard- 
ship and  fatigue  which  the  troops  would  otherwise  have 
lo  undergo. 

The  other  kinds  of  movements  are  such  as  are  made 
with  a  view  to  the  attainment  of  some  particular  object,  or 
to  prevent  the  enemy  from  executing  some  design.  In 
marching  with  a  view  to  attain  some  particular  object, 
we  must  take  especial  care  that  our  own  parallel  remains 
covered,  and  for  this  puipose  three  things  must  be  ob- 
served. I.  That  our  communications  he  not  cut  off. 
This  rule,  however,  may  be  overlooked,  as  long  as  the 
army  carries  a  sufficient  supply  of  necessaries  along  with 
it,  or  finds  those  necessaries  at  the  place  of  its  destina- 
tion. 2.  That  the  enemy  do  not  carry  any  place,  or  de- 
stroy any  of  our  magazines.  3.  That  the  enemy  be  not 
in  a  situation  to  prevent  us  from  returning,  if  necessary, 
into  our  own  parallel,  a  thing  which  miglu  easily  hap- 
pen, if  he  were  to  take  up  a  strong  position  between  the 
army  and  our  own  territory. 

When  sufficient  precautions  have  been  taken,  with  re- 
spect to  the  points  above  mentioned,  movements  of  this 
kind  may  be  made  in  a  three-fold  manner  :  1  With  the 
whole  army.  2.  With  divisions  at  the  same  time,  which 
is  called  a  combined  movement,  and  is  ofien  employed 
in  marching  towards  the  enemy,  with  the  view  of  giving 
battle,  or  to  force  a  defile,  or  invest  a  town.  3  With 
divisions  following  each  other.    In  every  movement,  two 

things  are  to  be  appreliended an  attack   while  on  the 

march,  and  an  anticipation  on  the  part  of  the  enemy. 
We  have  already  spoken  of  the  dispositions  which  ought 


to  be  adopted,  with  a  view  to  prevent  our  being  attacked' 
while  on  the  march,  or  to  render  such  an  attack  harm- 
less ;  and  we  shall  have  occasion  to  revert  to  tht:  i.fme 
subject  in  a  subsequent  pan  of  tliis  article.  To  |)revent 
the  enemy  from  anticipating  us,  it  is  necessnry  thai  we 
should  keep  our  design  conceale<l ;  that  our  miivement 
should  he  made  with  celerity  ;  and  that  previous  ai  range- 
menisshi'uld  be  inade  for  removing  all  obstaci  s  which 
might  obstruct  or  detain  the  army,  as  well  as  for  enabling 
it  to  accomplish  the  march,  and  attain  its  object  with 
safety.  Secrecy,  indeed,  is  not  always  consisient  with 
these  previous  arrangements;  and  it  will  require  mm  h 
skill  and  knowledge  of  the  country  to  combine  both  in  as 
great  a  degree  as  possible  Favourable  circumstaiuA-s, 
too,  are  requisite  to  enable  us  to  secure  the  means  of 
success  by  previous  arrangements ;  but  it  may  some- 
times be  done  by  occupying  some  place  or  post  with  a 
detachment,  or  some  dt  file  which  llie  enemy  must  pass, 
in  order  to  prevent  the  object  of  our  inoveinent.  In  this 
case,  it  is  necessary  that  the  place  or  post  which  we  have 
occupied,  or  the  defile,  be  so  situated  as  to  prevent  the 
enemy  IVf/m  occupying  the  p  isilion  \yhich  he  means  to 
take  up;  and  then  all  the  rules  which  we  forrneriy  laid 
down,  will)  respect  to  detachments,  must  be  observed. 

A  combined  movement  is  one,  in  which  the  divisions 
of  the  army  march  without  being  able  lo  form  one  con- 
tiguous order  of  battle.  It  is  often  employed,  because 
it  enables  us  to  execute  the  movement  with  greater  r.,pt- 
dity  ;  it  has  the  effect  of  diverting  the  attention  of  the 
enemy  ;  and  it  gives  us  an  opportunity  to  make  an  attack 
in  moif  places  than  one,  either  upon  the  whole  of  the 
enemy's  army,  or  on  some  large  corps,  or  to  hem  in  some 
of  his  troops.  In  sucii  operations,  it  is  necessary  that 
all  the  divisions  of  the  army  should  be  secure  during 
the  march  ;  and  this  may  be  the  case,  1.  When  we  are 
certain  that  the  enemy  is  ignorant  of  our  mov>  nient, 
either  because  it  has  been  kept  completely  concealed,  or 
because  all  the  passes  have  been  secured,  so  that  we 
can  obtain  immediate  intelligence  of  all  his  molioiis  on 
any  of  the  marching  divisions.  2.  When  every  di\ision 
has  a  route  which  secures  its  retreat,  in  case  of  the  ene- 
my's approach.  3.  When  each  division  is  always  cer- 
tain ol  finding  positions  on  its  march,  which  will  enable 
it  to  maintain  itself  until  others  come  to  its  assistance. 
4.  When  the  enemy,  in  attacking  one  of  our  divisions, 
would  be  certain  of  being  himself  attacked  by  another 
on  his  flank,  before  he  could  beat  the  first. 

The  march  by  divisions  following  each  other  is  adopt- 
ed, when  great  defiles  prevent  the  march  of  the  whole 
army  ;  when  one  part  of  the  army,  w  bich  can  move  with 
greater  rapidity,  is  previously  dispatched  in  order  to  se- 
cure the  means  of  performing  the  march  with  the  whole 
army  ;  or,  when  we  have  nut  wholly  determined  upon 
performing  the  movement,  but  wish  to  have  a  start.  In 
the  fii  St  case,  there  must  be  no  chance  of  the  divisions 
being  exposed  to  an  attaek,  eiiher  in  the  defile  itself,  or 
in  the  debouche  from  it.  In  the  second  case,  the  divi- 
sion in  advance  must  eiiher  be  able  to  maintain  its 
ground  until  the  army  comes  to  its  assistance,  oi  to 
make  its  retreat  wiihout  any  disadvantage  to  itself  or 
the  rest  of  the  army.  To  which  we  may  add,  wilii  re- 
gard to  the  third  case,  that  the  dispatching  the  division 
in  advance  must  not  interfere  with,  far  less  render  im.- 
possible,any  other  movement  of  the  army,  which  may  be 
afterwards  found  necessary. 

In  order  to  prevent  the  enemy  from  attaining  his  ob- 
ject by  any  movement,  we  may  remain  obstinately  in. 
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our  posiiion,  if  it  be  siicli  as  gives  us  an  opporiuiiiJy  of 
ii.flicuni^  sucli  injury  upon  him  as  must  necessarily  de- 
tain him;  or  wt  may  inovc  ourselves  to  the  place  of  liis 
destination,  or  to  an  opposite  iiuarter,  cither  with  tlie 
whole  or  a  part  of  tiie  army  We  should  march  with  the 
whole  army  towards  tiie  plare  of  the  enemy's  destination, 
when  we  know  lor  ceriain  that  he  will,  or  that  he  must 
move  to  that  point ;  or  that  we  should  risk  a  (^reat  deal 
by  sufFtrinp;  him  to  accomplish  his  object,  but  would  be 
in  no  dan,t(er  should  he  afterwards  relinquish  it,  and  even 
niakt.  some  other  movement.  In  this  case,  the  army 
must  be  prepared  for  battle,  if  it  should  not  be  thought 
preferable  merely  to  encamp  opposite  to  that  of  the  ene- 
my, with  a  defile  between.  W  j  siioiild  marcli  with  a 
pan  of  the  army  towards  the  tnemy's  point  of  des'ina- 
lion,  either  when  the  enemy  himself  employs  only  a  part 
of  his  force,  or  when  a  part  of  the  army  is  sufficient  to 
frustrate  the  enemy's  design  ;  for  example,  when  the 
object  is  to  prevent  the  passage  of  a  defile,  which  a  part 
of  the  army  can  defend  against  the  wliole  foice  of  the 
enemy  ;  or,  in  case  of  tlie  investment  of  a  fortress,  where 
the  mere  reinforcement  of  the  gan  ison  with  one  or  two 
thousand  min  is  frequently  sufficient  to  frustrate  the 
whole  enterprise. 

We  nuy  move  with  the  whole  army  in  an  opposite  di- 
rection, 1.  When  we  are  certain  of  being  able  to  inflict 
upon  the  enemy  a  blow,  which  will  be  of  more  conse- 
quence than  any  -.idvantage  which  he  could  derive  from 
his  moven':ent.  3.  When  we  are  equally  certain  that 
the  apprehension  of  ihe  blow  which  we  may  strike  will 
compel  him  to  abandon  his  design.  We  may  employ 
only  a  part  of  the  army  in  such  a  movement,  if  a  part 
be  bufficitni  to  inflict  the  intended  blow;  if  it  be  neces- 
sary tliat  we  should  be  prepared,  after  executing  the 
blow,  to  move  in  the  direction  which  the  enemy  has 
taken  ;  if  we  be  uncertain  whether  the  enemy  may  not 
abandon  his  design,  from  apprehension  of  the  blow  which 
we  threaten  ;  or  if,  by  wiilidrawing  the  whole  army  from 
the  position  which  it  occupies,  we  should  expose  our- 
selves to  danger. 

Feigned  marches  are  such  as  are  made,  not  for  the 
purpose  of  acconiplishuig  our  real  design,  but  in  or<ier 
to  induce  the  enemy  to  mike  some  mivements,  wnich 
shall  enable  us  more  eff<  ctuilly  to  aUain  our  object. 
These  may  also  be  performed,  cither  with  the  whole  or 
a  part  of  the  army.  The  design  with  which  we  blind 
the  enemy,  must  be  a  probjble  one,  and  such  as  he  may 
easily  take  for  our  true  object.  Tlie  more  probable  the 
bettt  r  ;  and  best  of  all,  when  it  may  be  converted  into 
the  true  one  Wiien  such  a  movement  is  m  ^de  with  tlie 
whole  army,  we  must  take  care  that  it  do  nvjt  lead  us  too 
far  from  our  re.il  olijoct,  much  less  give  the  enemy 
an  opportunity  of  niiderrng  it  entirely  <ibortive  For  this 
reason,  the  movtm.iit  is  frequently  performed  slowly, 
the  army  is  extended,  and  the  idvjnced  guild,  especially 
th'-  lii^lit  troops,  spread  fur  out  in  front.  The  movement 
is  i^er.eially  performed  by  dispatching  a  division  of  the 
army  towards  that  side  on  which  the  f>;int  is  made,  with 
a  iiuniber  of  light  troops  to  conceal  iis  real  strength. 
A  :d  should  the  enemy  f)llow  I'liis  division,  we  may  then 
move  with  the  rest  of  the  army,  or  a  part  of  if,  towards 
the  true  object.  In  this  case,  it  will  be  of  advantige  if 
it  be  not  necessary  for  the  detached  corps  to  form   a 


junction  with  us  before  we  commence  our  movement; 
but  that  we  begin  at  once,  and  at  the  same  time,  send  an 
order  lor  its  return.  Meanwhile,  false  reports  with  re- 
spect to  our  designs  may  be  circulated,  but  in  such  a 
way  as  may  induce  the  enemy  to  believe  them  to  be 
true.  The  corps  which  is  detached  for  the  purpose  of 
executing  the  feigned  movement  must,  of  course,  be 
under  no  apprehensions  for  its  own  sat\ty. 

An  army,  weak  in  numbers,  cannot  make  detach- 
ments Willie  near  a  superior  enemy;  because  they  may 
be  cut  off,  and  beaten  in  detail.  With  a  sm.tll  army,  it 
should  be  a  maxini  to  act  constantly  in  a  body  ;  for  it 
cannot  attempt  to  form  any  enterprises  but  by  the  ob- 
servance of  this  rule.  The  system  of  covering  every 
point  must  be  abandoned,  and  our  endeavours  solely 
confined  to  the  preservation  of  that  object,  which  evcnt- 
uully  must  determine  the  success  of  the  campaign.  If, 
for  example,  the  enemy  should  detach  a  corps  to  oper.:te 
a  diversion,  capture  a  magazine,  or  undertake  a  siige, 
opportunities  may  arise  of  attacking  him  with  a  force 
otherwise  far  inferior.  Should  he  be  defeated,  his  de- 
tachment must  likewise  retreat,  and  his  whole  project 
is  rendered  abortive.  A  small  army  is  also  sometimes 
enabled  to  fall  upon  these  detachments  b;  fore  they  can 
retire,  or  be  sustained  by  the  main  army.* 

Sect.  V'II.    0/  the  Paisa^e  of  Rivrrs  and  other  Defiles, 
and  the  Means  of  Defmdmg  ihem. 

Every  place  where  is  is  necessary  to  march  with  a 
very  small  front,  including,  of  couise,  bridges,  is  call- 
ed a  defile.  It  is  necessary  to  disiinguisn  the  entrance, 
the  defile  itself,  and  the  outlet,  or  debouche.  N  jw, 
as  troops,  so  long  as  they  are  m  the  defile,  are  in  a 
defenceless  state  ;  and  if  one  part  be  on  one  side,  and 
the  rest  on  the  otiier,  neither  can  come  speedily  to  the 
assistance  of  the  other;  the  passage  of  a  defile  is  diffi- 
cult, and  easdy  opposed.  D  files,  therefore,  have  al- 
wavs  been  of  great  importance  in  war. 

There  are  two  description-  of  cases  in  which  the 
passage  of  a  defile  is  attended  with  difficulty.  1  When 
the  enemy  is  posted  on  the  other  side,  and  we  wish  to 
march  towards  him.  2  W.ien  we  are  on  the  same 
side  with  the  enemy,  and  our  object  is  to  place  the 
defile  between  him  and  ourselves.  In  the  first  case, 
the  enemy  may  either  be  aw.ire  of  the  point  at  which 
we  wish  to  pass,  and  be  prepared  to  dispute  the  pas- 
sage ;  or  he  may  he  in  doubt  with  respect  to  the  point, 
and  we  endeavour  to  p  iss  unperceived.  It  must  be 
observed,  that  a  defile  can.iot  bi;  said  to  be  piSsed.  uotil 
the  whole  troops  are  through  it,  or,  at  least,  until  so 
many  -.re  placed,  and  in  such  order,  on  the  opposite 
side,  that  the  enemy  cantiot  prevent  the  passage  of  the 
whole. 

In  the  case  of  most  defiles,  the  roads  are  already 
prepared.  But  rivers  have  generally  this  peculiaiiiy, 
that  the  passage  mu-l  first  be  prepared  by  tiirowin.<  a 
bridge  over  tliem,  which  is  commonly  a  bridge  of 
boats  or  pontoons.  But,  in  order  to  enable  us  to  throw 
over  those  bridges,  and  to  defend  them,  it  is  necessary 
to  have  a  bo  ly  of  troops  on  the  other  side.  .\\v\  as, 
i.i  almost  all  cases,  the  fire  of  our  artillery,  and  some- 
times even   of   our  small   arii>,  can  reach    the  opposite 


•  Prince  Henry  of  Pnissis  gave  two  examples  of  this  kind  in  nno  year  (17'>9,)  'V  d'  feaiing  G'^ur,,!  Vehla  nt  H<)yprs«er.l:i.  :md 
GeniTal  rj^mmingcn  at  Domniitch.  I'lvo  such  prosperous  events  often  give  the  superority  to  a  weaker  army,  and  compel  a  stronger 
antagonist  to  act  with  great  circumspection. 
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side,  and  tlius  cover  the  construction  of  the  bridge,  the 
piissajje,  and  the  deploying  of  the  ti oops,  a  river  may 
often  be  passed,  but  any  other  defile  seldom,  by  force. 

In  order  to  effect  the  passage  of  a  river  by  force,  it 
is  necessary, —  1.  That  we  should  have  a  convenient 
situation  for  consuucling  more  than  one  bridge  ;  and 
hence  the  bank  should  neither  be  loo  high  nor  too  low. 
2.  That  we  should  have  an  advantageous  position  for  the 
artillery,  and  also,  if  possible,  for  the  small  arms,  so 
that  they  may  have  a  cross  fire  at  the  place  where  the 
bridges  are  constructed.  The  heights,  therefore,  on 
the  side  from  which  we  are  to  cross,  must  be  more 
elevated  than  those  on  the  opposite  side  ;  at  the  place 
where  the  bridges  are  formed,  the  river  should  fiave 
a  bend  inwards  ;  and  the  river  itself  should  not  be  too 
broad.  3.  That  there  be  no  new  defiles  on  the  other 
side  of  the  river,  but  a  good  free  space  where  the  troops 
can  easily  form  under  their  fire,  and  then  proceed  lo 
attack  the  ent'Oiy. 

The  following  dispositions  are  then  made  for  the 
passage.  1.  The  artdlery  and  troops  are  stationed 
at  those  points  where  they  can  act  with  most  eflfect 
upon  the  opposite  side,  and,  if  possible,  they  should  be 
placed  behind  breast-works.  2.  Troops  are  sent  over, 
partly  for  the  purpose  of  constructing  the  bridge-,  and 
partly  in  order  to  throw  up  entrenchments  before  it, 
which  must  be  the  more  strongly  constructed  and  oc- 
cupied, the  less  we  can  depend  upon  the  effect  of  the 
fire  from  our  own  side  for  protecting  the  entrench- 
ment, the  bridge,  and  the  deploying  of  the  troops  on 
the  opposite  side.  These  troops  must  get  over  by 
means  of  fords,  boats,  or  rafts.  In  fording,  the  cavalry 
generally  cross  over,  carrying  the  infantiy  behind  them. 
The  cavalry  remain  on  the  opposite  side,  if  they  have 
noticing  to  apprehend  from  the  enemy's  fire,  and,  under 
the  fire  of  their  own  people,  keep  themselves  ready  to 
attack  all  that  approach  the  entrenchment  or  the  bridge 
itself.  As  soon  as  the  bridge,  and  the  works  on  the 
opposite  side  are  completed,  the  troops  commence  the 
passage,  in  such  order  as  circumstances  require,  rapidly, 
but  without  too  much  haste.  The  order  depends  upon 
the  nature  of  the  ground.  If  ihe  country  be  level,  and 
favourable  for  cavalry  maiiceuvres,  the  horse  must  pass 
first,  in  order  to  cover  the  passage  of  the  infantry.  If 
it  be  necessary  to  occupy  an  advantageous  position  with 
artillery,  a  corps  of  iiifantry,  with  a  brigade  ot  the  park, 
takes  the  lead.  The  situation  may  be  so  favourable  for 
the  passage,  that  the  troops,  as  soon  as  they  arrive  on  the 
other  side,  can  deploy  and  march  forwards  ;  it  frequently 
happens,  however,  that  they  must  first  place  themselves 
in  the  entrenchment,  and  gradually  advance  and  deploy 
as  they  receive  reinforcements.  4.  When  the  enemy 
perceives  that  the  passage  is  certain,  he  generally  re- 
tires. If  he  does  not,  as  soon  as  the  requisite  number  of 
troops  arrive,  he  must  be  attacked  according  to  the  na- 
ture of  the  ground  and  of  his  position;  and  he  must 
be  beaten,  otherwise  we  should  be  in  a  most  perilous 
situation;  and  therefore  such  a  passage  must  never  be 
attempted  without  a  moral  certainly  of  being  able  lo 
accomplish  it. 

In  order  to  effect  the  passage  of  a  river  by  strata- 
gem, it  is  necessary,  1.  To  choose  a  position  from 
whence  we  can  speedily  reach  several  places  where  a 
passage  may  be  accomplished  ;  and  in  such  a  manner, 
that  when  the  enemy  places  himself  so  as  to  oppose  us 
at  some  of  these  points,  he  will  be  obliged  lo  make  a 
circuit  before  he  can  reach  the  others.     2.  To  make  all 


kinds  of  feigned  dispositions,  and  feigned  movementa, 
with  the  whole  or  a  part  of  the  army,  in  order  to  mis- 
lead him.  3.  Should  he  expose  any  part,  wc  must  en- 
deavour to  send  over  a  corps  of  cavalry  and  infantry, 
with  the  articles  necessary  for  forming  an  entrench- 
ment, at  such  places  where  they  can  best  effect  a  pas- 
sage. 4.  These  must  construct  bridges,  and  entrench 
ihtmselvtsas  rapidly  as  possible,  and,  at  the  same  time, 
occupy,  as  fjr  as  their  force  will  permit,  those  places 
from  which  the  debouche  can  be  covered.  5.  If  these 
measures  succeed,  the  army  prepares  for  the  passage, 
and  the  support  of  thccoips.  6.  When  the  dispositions 
have  been  so  far  completed,  the  army  passes,  after  having 
previously  occupied  all  those  ponits,  which  can  cover 
and  secure  the  passage  and  the  debouche.  7.  As  the 
troops  arrive,  they  irmst  be  so  placed  as  lo  protect  the 
passage  of  the  rest,  and  lo  secure  all  the  further  advan- 
tages. 8.  Should  the  enemy,  notwithstanding,  still  at- 
tempt to  dispute  the  passage,  our  movements  must  de- 
pend upon  circumstances.  If  wc  are  too  weak  to  drive 
him  back,  we  must  stop  and  observe  his  motions,  and 
make  our  dispositions  accordingly,  either  to  coniinue  the 
passage,  should  he  neglect  the  proper  opportunity,  or  to 
secure  a  safe  retreat  for  those  who  have  already  passed. 
Ill  the  latter  case,  the  enterprise  has  failed,  and  we  must 
attempt  it  in  some  other  manner.  But  if  wc  are  strong 
enough  to  bid  defi.uice  lo  the  enemy,  we  must  either 
prepare  lo  receive  his  attack,  if  our  position  be  a  strong 
one  which  covers  llic  passage;  or  if  the  passai;e  cannot  be 
completed  without  driving  back  (he  enemy,  wr;  must 
attack  him  without  hesitation,  with  the  troops  which  have 
got  over,  before  he  is  aware. 

In  the  case  of  other  defiles,  the  dispositions  are  much 
the  same,  only  that,  in  gensial,  we  have  no  occasion  to 
be  detained  in  preparing  roads.  Almost  every  thing, 
therefore,  must  depend  upon  our  having  secured  the 
debouche;  which  must  be  done  by  throwing  forward 
a  corps  to  lake  possession  of  some  tenable  place,  or 
good  position,  al  the  outlet  of  the  defiic.  If  %  is  has 
been  efiected,  we  have  gained  every  thing.  But  the 
longer  the  defile,  and  the  more  difficult  the  roads 
through  it,  the  less  easy  will  it  be  to  effect  this  ob- 
ject. Hence,  the  passage  of  this  description  of  defiles 
IS  considered  as  much  more  difficult  than  that  of  rivers  ; 
especially  if  the  enemy  has  fortified  the  passes,  be- 
cause these  must  first  be  forced,  and  then  the  debouche 
secured. 

In  apposing  the  passage  of  a  river,  it  is  presupposed 
that  the  enemy  can  find  no  points  al  which  he  can  effect 
the  passage  by  force,  or,  at  least,  that  he  has  not  the 
superiority  necessary  lo  enable  him  lo  accomplish  that 
object.  The  following  are  ihe  general  dispositions  for 
preventing  the  passage  of  a  river,  i.  We  must  break 
down  all  the  bridges  in  the  neighbourhood,  and  destroy 
all  the  fords,  and  secure  all  the  boats  and  vessels  above 
and  below,  as  far  as  we  can  reach.  Should  any  biidge 
be  left  standing,  it  must  be  sufficiently  secured  by  a 
strong  entrenchment,  or  tetcde-fiont.  2.  We  must 
occupy  all  those  posts  from  whence  we  can  obtain  in- 
telligence of  the  enemy's  movements,  and  at  the  same 
lime  obstruct  his  passage.  3.  If  we  have  sufficient  time 
and  means,  we  should  throw  up  entrenchments  at  all 
important  points  which  command  the  passage,  in  order 
to  occupy  them  as  soon  as  we  learn  that  the  enemy  in- 
tends to  pass  at  that  place.  These  entrenchments  must 
be  so  situated,  that  if  the  enemy  had  suddenly  occupied 
them,  we  should  still  be  able  to  drive  him  out.     After 
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these  preparatory  dispositions,  we  may  adopt  one  of^  two 
plans.  In  the  first  place,  we  may  take  a  position  on  the 
river,  opposite  to  the  enemy,  and  follow  all  his  motions 
•with  the  whole  or  a  part  of  the  aini>,  in  order  to  oppose 
liis  passage  at  every  point.  Or,  secondly,  wc  may  take 
a  position  with  the  whole  army,  not  quite  close  to  the 
river,  but  at  a  distance  to  be  determined  by  its  course, 
which  will  enable  us  to  arrive  at  any  point  where  the 
enemy  might  attempt  to  pass,  before  he  can  accomplish 
his  object.  The  country  on  and  about  the  river  must 
be  strongly  occupied  with  posts,  in  order  to  obtain  early 
intelligence  of  every  one  of  the  enemy's  motions.  As 
soon  as  we  are  assured  that  the  enemy  is  seriously  at- 
tempting the  passage  at  any  particular  point,  we  must 
march  thither,  and  attack  all  that  have  already  crossed, 
or  destroy  the  bridges,  or  at  least  prevent  him  from  per- 
severing in  the  enterprise,  if  we  can  do  nothing  more. 
We  must  beware,  however,  of  allowing  ourselves  to 
be  drawn  too  rapidly  to  any  one  point,  as  the  enemy  might 
then  really  effect  the  passage  at  some  other  place.  So 
long  as  we  are  in  a  state  of  uncertainty,  we  should  merely 
hold  ourselves  in  readiness  to  march,  or  send  a  corps 
in  advance,  for  the  purpose  of  obstructing  the  opera- 
tions of  the  enemy.  The  advantage  of  this  method  of 
defending  a  river  consists  in  this,  that  the  army  is  not 
separated  in  consequence  of  the  passage  of  the  enemy, 
nor  receives  any  serious  blow,  nor  is  forced  to  expose  a 
great  part  of  its  parallel,  in  order  to  unite  at  a  great 
distance  behind.  There  is  still  a  third  method  of  de- 
fending the  passage  of  a  river,  but  which  can  only  be 
employed  by  an  army  which  is  nearly  equal  to  that  of 
the  enemy,  when  the  course  of  the  river  does  not  admit 
of  our  adopting  the  second  method,  in  consequence  of 
the  river  presenting  a  convex  bend  to  the  defending 
party.  This  method  is,  to  pass  the  river  ourselves,  to 
take  up  a  strong  position  close  to  the  enemy,  and  then 
hold  ourselves  in  readiness  to  beat  him  while  he  is  en- 
gaged in  the  passage.  Bold  as  this  method  may  appear, 
there  is  no  doubt  that  it  may  be  attended  with  singular 
success  under  proper  precautions.  In  all  enterprises  of 
this  nature,  indeed,  especially  where  troops  can  only  be 
brought  successively  into  action,  much  will  always  de- 
pend upon  activity,  boldness,  and  decision  ;  and  the 
fortunate  issue  will  generally  be  determined  by  the 
first  attack.  When  the  leading  columns  have  crossed 
a  bridge,  or  penetrated  through  a  defile,  and  have 
maintained  their  ground  until  the  army  is  come  up  and 
enabled  to  support  them,  the  success  of  the  event  is 
determined.  Hence,  it  is  always  of  essential  importance 
to  prevent  the  deployment  of  the  leading  columns  ; 
not  a  moment  must  be  lost  in  charging  them  ;  the  least 
hesitation  may  produce  irretrievable  ruin.  The  attack 
being  resolved  upon,  it  must  be  made  with  impetuosity, 
because,  should  it  be  repulsed,  there  can  be  little  hope  of 
making  a  second  more  successful. 

The  defence  of  all  other  defiles  may  also  be  conduct- 
ed according  to  all  the  three  methods  above  described  : 
and  the  two  first  always  depend  upon  preventing  the 
debouclte.  But  in  the  ease  of  these  other  defiles,  another 
method  still  remains ;  which  is,  to  establisli  ourselves 
within  them,  by  means  of  fortresses  or  redoubts.  If 
such  posts  cannot  be  turned,  or  when  placed  on  hills,  if 
they  arc  not  commanded  by  higher  eminences,  they 
lender  the  passage  of  the  defile  impossible.  In  establish- 
ing such  posts,  therefore,  we  must  have  these  circum- 
stances particularly  in  view,  and  also  to  keep  the  road 
Itself  completely  under  their  fire. 


The  passage  of  a  river  or  other  defile,  with  the  view 
of  placing  it  between  us  and  the  enemy,  is,  on  this  ac- 
count, a  matter  of  difficulty,  because  there  is  a  period 
at  which  the  army  is  divided,  and  the  enemy  can  at- 
tack it  at  the  greatest  possible  advantage.  In  such  a 
case,  we  may  either  conceal  our  intention,  or  we  must 
effect  it  in  the  face  of  the  enemy.  The  following  are 
the  general  rules  applicable  to  both  cases.  1.  All  the 
li^ggage,  heavy  artillery,  and  all  the  carriages  that  can 
be  dispensed  with,  should  be  sent  far  before  us,  to 
some  secure  place.  2.  A  strong  position  should  be 
taken  close  to  the  river ;  and  the  more  close,  if  we  can 
conceal  the  time  only,  and  not  the  place  where  the 
passage  is  to  be  efl"ected;  but,  at  all  events,  in  such  a 
manner  that  we  may  be  able  to  march  upon  several 
points  of  it.  3.  Behind  this  position,  bridges  should 
be  thrown,  shortly  before  the  march,  and  secretly,  if 
we  wish  to  conceal  the  place;  but  otherwise,  at  the 
most  convenient  points,  and  without  any  attempt  to 
conceal  our  intentions.  4.  If  there  be  positions  on  the 
opposite  bank  of  the  river  which  can  cover  the  passage, 
they  should  be  occupied  with  troops  and  artillery,  and 
strengthened,  if  necessary,  by  redoubts.  5.  The  pas- 
sage should  be  made  in  a  continued  and  orderly  man- 
ner, but  without  hurry,  until  all  have  passed,  except 
the  detachment  which  is  destined  to  break  down  the 
bridges,  and  which  must  afterwards  pass  over  in  boats. 
6.  In  case  of  being  attacked  by  the  enemy,  we  must 
make  a  prope;-  use  of  all  the  means  of  defence  which 
we  have  prepared,  without  engaging  with  him  fariher 
than  is  necessary  to  secure  the  passage.  Besides,  we 
must  endeavour,  in  the  first  case,  to  seize  the  first  fa- 
vourable moment  to  effect  the  passage,  and,  if  possible, 
to  deceive  the  enemy  by  fallacious  movements,  with 
respect  to  the  real  point.  When  this  cannot  be  done, 
we  should  endeavour  to  conceal  the  time,  by  breaking 
up  during  the  night,  or  in  the  midst  of  a  tliick  fog,  a 
storm,  &c.  and  employing  all  kinds  of  warlike  strata- 
gems. Notwithstanding  all  these  precautions,  we  must 
not  neglect  to  take  every  measure  for  securing  the  pas- 
sage against  accidents.  The  rear  guard  must  occupy 
all  the  posts  that  can  cover  and  protect  it,  and  all  must 
be  prepared  to  assist  it,  in  case  of  necessity. 

When  it  is  not  possible  to  conceal  from  the  enemy 
either  the  place  or  the  time  of  the  passage,  and  he  has 
it  in  his  power  to  attack  us  at  any  time,  it  will  be  ne- 
ceesary  to  adopt  the  additional  precaution  of  entrench- 
ing ourselves  in  several  lines,  so  that  when  the  army 
has  beeen  weakened  by  the  passage  of  a  part,  the  rest 
may  not  have  too  extensive  a  line  of  defence.  No- 
thing should  be  neglected  that  can  tend  to  conceal  the 
retreat.  In  the  case  of  other  defiles  besides  rivers, 
there  is  little  difference  in  the  dispositions,  except  that 
the  precautions  employed  to  cover  the  passage  at  the 
opposite  side  are  unnecessary,  and  all  our  attention, 
therefore,  must  be  turned  to  the  rear  guard,  which  can 
only  be  slowly  succoured. 

It  is  unnecessary  for  us  to  say  any  thing  of  the 
means  of  passing  a  defile,  when  the  enemy  is  master  of 
both  sides,  and  the  army,  in  attempting  the  passage, 
must  cut  its  way  through  ;  because  this  is  quite  a  des- 
perate situation,  out  of  which  it  is  almost  impossible  to 
extricate  ourselves,  and  into  which  no  general  can  fall, 
without  gross  errors  and  incapacity.  In  such  a  case, 
we  should  have  to  contend  with  the  twofold  difficulties 
of  a  retreat,  and  the  forcible  passage  of  a  defile.     Sue- 
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cess  in  such  a  case  must  be  ascribed  to  good  fortune, 
and  not  to  good  conduct. 

In  order  to  prevent  the  retreat  through  a  defile,  it 
is  necessary,  I.  That  we  should  be  vigilant,  to  prevent 
the  enemy  tVom  effecting  the  passage  secretly.  2.  That 
we  have  an  accurate  knowledge  ot"  the  enemy's  situa- 
tion, that  we  may  regulate  our  project  of  attack  ac- 
cordingly, and  carry  it  into  execution  before  he  has 
time  to  effect  liis  object;  for  which  purpose  we  must 
drive  him  as  close  to  the  river  as  possible,  in  order  that 
he  may  not  be  able  to  conceal  from  us  the  point  where 
he  means  to  pass.  3.  That  we  should  make  such  dis- 
positions as  will  enable  us  to  make  an  attack  every 
moment,  especially  during  the  night,  by  keeping  the 
troops,  cavalry,  infantry,  and  artillery,  constantly  in  readi- 
ness. 

Sect.  VIII.     Of  Battles. 

A  combat  between  two  entire  armies  is  called  a  bat- 
tle ;  when  a  part  only  of  the  one  army  is  engaged 
with  a  part  of  the  other,  it  is  called  an  action.  It  is 
not  necessary  for  us,  however,  to  make  any  such  dis- 
tinction here,  as  the  disposition  and  arrangements  for 
both  are  the  same,  and  the  number  of  the  combatants 
makes  the  whole  difference.  We  shall  only  observe, 
that  one  is  more  easily  induced  to  risk  an  action  than  a 
battle,  because  the  former  is  not  so  decisive. 

In  this  section,  we  propose  to  consider  the  reasons 
■which  should  induce  us  to  give  or  reluse  battle  ;  the 
arrangements  for  battle,  including  the  order  of  march 
and  disposition  of  the  troops  ;  the  different  modes  of 
attack  and  defence,  and  the  consequences  of  victory  and 
.defeat. 

It  is  a  general  rule,  that  we  should  never  give  bat- 
tle, unless  when  we  have  no  other  means  of  attaining 
our  object ;  or  when  we  have  much  to  gain,  and  little 
to  lose  by  it.  The  following  are  some  of  the  principal 
reasons  which  should  induce  us  to  give  battle.  1.  To 
relieve  some  important  place.  2.  To  enable  us  to  be- 
siege some   important   place   belonging  to  the   enemy. 

3.  To  cover  a  seige  which  has  been  already  commenced. 

4.  To  drive  the  enemy  out  of  a  country,  or,  5.  To  de- 
fend a  country  against  him.  6.  To  deprive  the  enemy 
of  an  ally;  or,  7.  To  induce  an  alliance  with  others. 
8.  When  the  army  is  on  the  point  of  getting  into  an 
awkward  situation,  from  which  it  can  only  be  saved 
by  a  successful  buttle.  9.  If  we  foresee,  that  if  w'e  do 
not  give  battle  now,  a  period  will  come,  in  whicii  we 
shall  be  compelled  to  do  it  under  much  more  unfavour- 
able circumstances.  10.  When  we  perceive,  from  the 
situation  of  the  enemy,  or  from  some  errors  which  he 
has  committed,  that  we  have  it  in  our  power  to  beat 
him. 

To  avoid  a  battle  is  to  place  ourselves  in  such  -a 
situation  as  to  make  it  impossible,  or  at  least  very  dan- 
gerous for  the  enemy  to  attack  us.  We  act  in  this 
manner,  I.  When  it  is  more  probable  that  we  shall  lose 
than  that  we  shall  gain  the  battle.  For  instance,  if 
our  troops  are  not  in  a  good  state  of  discipline  ;  if  we 
are  posted  on  ground  which  is  not  adapted  to  the  kind 
of  troops  of  whici>  our  army  consists;  if  we  are  weaker 
than  liie  enemy,  or  if  the  enemy  has  taken  a  very 
strong  position.  2.  If  we  foresee  a  future  opportunity 
of  t;ivinK  battle  in  more  favourable  ciicumstances ;  as, 
for  example,  when  we  expect  a  reinforcement  our- 
selves, or  that  the  enemy's  force  will  be  diminished ; 


or  that  the  enemy  will  be  obliged  to  lake  up  a  bad 
position.  3.  If,  in  general,  we  can  expect  less  advan- 
tage from  gaining  the  battle,  than  wc  should  suffer  in- 
jury by  losing  it ;  as,  when  the  enemy's  fortresses  are 
in  a  better  state  of  defence  than  our  own  ;  when  every 
step  which  he  makes  in  advance  is  laborious  and  ex- 
pensive, while  a  successful  battle  would  lay  every 
thing  open  to  him ;  when  his  retreat  is  easy,  while 
ours  is  dangerous  ;  or  when,  by  a  defeat,  we  should 
be  deprived  of  our  resources,  while  the  enemy  would 
still  retain  his.  4.  In  all  cases  where  we  can  attain  our 
object  without  a  battle. 

When  we  have  resolved  upon  a  battle,  we  must  en- 
deavour to  give  it  under  the  most  favourable  ciicum- 
stances. For  example,  when  the  enemy  are  inferior  to 
us;  when  his  troops  are  discouraged,  and  in  bad  or- 
der ;  when  his  generals  are  not  agreed,  or  when  we 
have  an  understanding  with  one  of  them  ;  wheli  the 
enemy  is  placed  in  a  bad  position,  or  when  he  is  ill 
encamped  or  entrenched  in  a  position  which  is  other- 
wise good;  when  he  is  ill  provided  against  an  unex- 
pected attack,  whether  in  his  camp,  or  on  the  march  ; 
or  when  his  retreat  is  difficult,  and  onrs  easy. 

When  an  army  is  desirous  of  giving  battle,  it  ad- 
vances towards  the  other  in  order  to  attack  it ;  but  if 
it  wishes  to  avoid  a  battle,  it  selects  a  position,  which 
most  be  the  stronger,  the  more  reason  it  has  to  avoid  an 
engagement,  and  there  awaits  the  attack  of  the  enemy. 
It  is  possible,  however,  that  both  parlies  may  be  equally 
desirous  of  giving  battle,  and  therefore  advance,  and 
aitack  each  other  wherever  they  meet  ;  or,  the  army  that 
wishes  a  battle  may  await  the  attack.  In  the  latter  case, 
the  army  takes  a  strong  position,  from  which  the  ene- 
my must  e.spel  it,  without  being  able  to  do  so  without 
a  battle. 

In  a  battle  there  are  three  things  to  be  considered, 
each  of  them  in  a  double  relation,  viz.  to  the  attacking 
and  defending  party.  These  are,  the  arrangements  for 
battle,  the  battle  itself,  and  the  pursuit  and  retreat. 

Among  the  arrangements  for  a  battle  some  are  com- 
mon to  both  parties  ;  some  are  peculiar  to  the  attack- 
ing, and  some  to  the  defending  party.  The  following 
are  those  which  are  common  to  both  parties.  1.  Every 
disposition  must  be  made  to  render  a  victory  as  profita- 
ble as  possible,  and  to  diminish,  as  niuch  as  we  can, 
the  evil  consequences  of  a  defeat.  2.  The  arms  m\ist 
be  accurately  inspecltd.  3.  We  must  have  a  suffi- 
cient supply  of  ammunition,  and  take  care  that  it  be 
not  wanting  at  any  place  where  it  may  be  necessary. 
4.  We  must  get  rid  of  all  the  baggage.  5.  Wc  must 
endeavour  by  all  means  to  inspire  the  tioops  with 
courage  and  confi.dencc.  6.  The  troops  must  be  pre- 
viously allowed  to  take  sufficient  rest  and  food.  7. 
We  must  have  a  sufficient  supply  of  medicines,  bandages, 
and  surgeons. 

The  arrangements  to  be  made  by  the  attacking  par- 
ty must  be  regulated,  in  a  great  degree,  according  to 
the  measures  afloptcd  by  the  defending  army;  wc 
shall  therefore  speak  of  the  lattei'  first.  1.  A  good  field 
of  battle  must  be  chosen,  where  we  are  to  await  the 
enemy's  attack.  The  field  must  be  adapted  to  the 
number  and  description  of  our  troops ;  besides  pre- 
senting obstacles  to  the  assailants,  it  should  afford  us 
the  means  of  lollowing  up  a  victory;  it  shouh!  admit 
of  such  manoeuvres,  as,  in  case  of  our  being  couipelled 
to  retire,  will  prevent  a  total  and  ruinous  defeat;  and, 
at  all  events,  it  should  afford  us  the  means  of  a  safe 
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retreat.  For  this  reason,  positions  with  strong  pro- 
jecting angles,  or  with  defiles,  especially  a  river,  in  the 
rear,  must  be  carefully  avoided,  because  the  loss  of  a 
battle  in  such  situations  must  be  absolutely  ruinous. 
2  Having  chosen  our  field  of  battle,  we  must  endea- 
vour to  make  the  best  use  of  the  advantages  which  it 
affords;  our  cavalry  and  infantry  must  be  posted  in 
SU(  It  situations  wnere  tiiey  can  best  act,  and  mutually 
support  each  other;  the  ariilieiy,  in  particular,  must 
be  placed  so  as  to  produce  tlie  most  decisive  effect. 
3.  All  the  posts  in  front,  which  are  calculated  to  ob- 
stiuct  or  break  the  attack  of  the  enemy,  or  cover  a 
flank,  should  he  attempt  to  turn  our  position,  (such  as 
houses,  villages,  heights,  inc.)  must  be  rendered  as 
strong  as  possible,  and  occupied  by  the  proper  descrip- 
tion of  troops,  in  order  to  produce  the  expected  advan- 
tage, and  to  present  a  powerful  resistance  to  the  ene- 
my's attack.  The  possession  of  villages,  in  front, 
provided  they  are  at  a  proper  distance  to  be  sustained, 
is  one  of  the  most  advantageous  circumstances  that 
can  occur  in  a  field  of  battle  ;  but  all  the  advantages 
are  lost  and  turn  against  you,  if  you  do  not  sustain 
them.  Villages,  when  situated  as  above  described,  and 
properly  occupied  and  sustained,  are  so  very  advanta- 
geous, that  a  general  will  seldom  chuse  to  attack  them, 
but  will  rather  ma^k  them,  and  set  Ihenr  on  fire  with 
howiizers,  and  chuse  some  other  point  of  attack, 
which,  though  in  appearance  leas  proper,  will,  gene- 
rally speaking,  succeed  better.*  4.  All  the  generals 
must  be  well  instructed  with  regard  to  the  nature  of 
the  position,  especially  that  part  of  it,  the  defence  of 
which  is  committed  to  them,  and  also  with  regard  to 
their  conduct  in  every  event  that  can  be  anticipated, 
and  how  they  are  to  give  and  receive  aisistancc.  These, 
again,  must  give  similar  instructions  to  the  officers  under 
their  command. 

The  attacking  army  endeavours  to  obtain,  by  all 
means,  the  most  accurate  knowledge  of  the  disposi- 
tions of  the  enemy.  If  his  position  be  found  very  ad- 
vantageous, we  must  endeavour  to  entice  him  from  it, 
or  cause  him  to  weaken  himself  by  detachments.  For 
the  art  of  a  general,  when  he  is  desirous  of  giving  bat- 
tle, consists  in  enticing  the  enemy  to  ground  where  he 
can  fight  with  advantage  ;  but,  at  the  same  lime,  he 
must  take  care  not  to  lose  in  manoeuvring,  the  proper 
moment  of  attack.  If  the  ground  be  determined  upon, 
the  army  marches  to  it  in  several  columns  ;  the  gene- 
ral being  commonly  with  the  advanced  guard,  for  the 
purpose  of  reconnoitring  the  position  and  arrange- 
ments of  the  enemy.  This  position  may  be  of  a  four- 
fold nature.  1 .  The  front  of  the  position  may  present  no 
advantages  to  any  part,  and  may  be  attacked  along   its 


whole  extent.  This  is  the  case  in  large  plains,  and  such 
ground,  therefore,  is  sought  by  two  armies,  who  are  de- 
sirous of  coming  to  a  decisive  action.  2.  There  may  be 
an  obstacle  before  the  front,  which  must  first  be  sur- 
mounted. 3.  The  position  may  be  such  that  we  can 
only  attack  certain  parts  of  the  front.  4.  The  enemy 
may  be  placed  behind  entrenchments. 

In  a  case  where  it  is  in  our  power  to  attack  the  whole 
of  the  enemy's  Iront,  those  who  are  skilled  in  military 
science  notice  several  modes  of  attack,  or  orders  of 
battle.  1.  To  attack  the  whole  of  the  enemy's  front 
with  the  whole  of  our  own.  2.  To  throw  forward  one 
of  our  wings,  with  the  view  of  attacking  the  opposite 
wing  of  the  enemy.  3.  To  throw  forward  both  w  ings, 
in  order  to  attack  both  of  the  enemy's  wings,  and  keep 
back  the  centre.  4.  To  advance  the  centre,  and  keep 
back  the  wings.  The  first  is  very  rarely  employed  with 
our  large  armies  in  modern  times,  and  can  only  take 
place  with  small  corps.  It  is  never  advisable,  unless 
we  chuse  to  place  every  thing  at  hazard.  The  second 
is  universally  acknowledged  to  be  the  best  mode  of  at- 
tack, because  it  enables  us  to  concentrate  our  force  up- 
on the  point  of  attack;  and,  by  employing  it,  we  risk 
less  in  case  of  a  retreat,  because  the  army  can  easily  be 
covered  by  the  relused  wing.  The  third  mode  is  only 
employed  when  we  wish  to  outflank  the  enemy ;  or, 
when  our  wings  consist  of  cavalry,  who  commence  the 
attack  by  overwhelming  every  thing  opposed  to  them, 
in  order  to  fall  upon  the  flanks  of  the  enemy.  The 
fourth  mode  is  bad,  because  every  projecting  angle  in  a 
position  is  a  weak  point,  and  in  this  mode  there  would  be 
two  such  angles.  It  can  only  be  employed,  therefore, 
when  we  have  to  attack  the  enemy  under  circumstances 
in  which  we  axe  apprehensive  of  being  outflanked,  if 
the  wings  should  leave  their  leaning  points  ;  for  ex- 
ample, if,  on  passing  a  river,  we  were  obliged  to  drive 
off  the  enemy,  without  permitting  the  wings  to  leave 
the  apfiui  of  the  river.  All  attacks,  in  which  parts  of 
the  army  advance,  and  others  remain  behind,  thus 
forming  an  oblique  line,  are  best  made,  on  the  part  of 
the  infantry,  en  echelon  ;  the  cavalry,  on  the  other  hand, 
rush  out  of  the  line,  and  make  a  separate  attack,  sup- 
ported by  the  infantry.  But  we  shall  have  occasion,  by 
and  by,  to  explain  more  particularly  the  various  orders 
of  attack. 

If  it  be  necessary,  before  proceeding  to  the  attack,  to 
make  ourselves  masters  of  some  obstacle  in  front,  we 
must  examine  wherein  the  obstacle  consists.;  whether 
we  cannot  get  round  it,  or  how  we  can  rapidly  surmount 
it.  Such  obstacles  may  be  of  two  kinds;  1.  Such  as 
from  their  nature  obstruct  the  approach.  2.  Such  as 
are  occupied  with  troops,  and,  by   the  fire  frora  them, 


*  We  have  a  fine  example  of  this  given  by  the  celebrated  . Marlborough,  at  the  famous  battle  of  Hochstead  or  Blenlicim.  His  Lord- 
ship had  attacked  several  times  the  village  of  Oberkl:i« ,  but  was  each  time  repulsed  with  great  loss.  He  after-Aards,  very  judiciously, 
having  left  a  body  of  infantry  to  mask  llie  villages,  advanced,  anil  broke  the  enemy's  line,  and  thus  gained  the  battle.  The  French 
had  garnished  all  the  villages  before  their  front,  particularly  Oberklaw  and  Blenheim,  with  a  prodigious  quantity  of  infantry,  expect, 
ing  that  the  generals  of  the  allies  would  attack  them,  and  by  no  means  presume  to  advance  and  leave  them  behind;  but  they  were 
disappointed,  and  beaten,  with  the  loss  of  all  tlieir  infantry  posted  in  the  villages. 

Hence  Jominilays  down  the  following  rules  respecting  positions  of  this  description.  1.  That  an  army,  posted  behind  villages,  must 
proect  its  front  by  occupying  them.  2  That  for  this  purpose,  some  b.attalions  of  infantry,  furnished  with  artillery,  must  be  employed. 
3.  That  the  army  must  be  drawn  up  at  a  convenient  distance  in  rear,  so  as  to  sustain  and  be  sustained  by  them  ;  and  preserve  the  means 
of  withdrawing  the  troops,  in  case  the  enemy  should  threaten  to  cut  them  off,  by  successful  movements  in  another  point.  4.  That  from 
the  danger  of  being  turned  in  such  posts,  and  the  nature  of  their  defence,  only  a  moderate  quantity  of  infantry  is  required ;  and  that 
too  much  importance  ought  not  to  be  attached  to  their  preservation. 

These  ideas  are  justified  by  the  event  of  several  battles,  and  in  particular  by  that  above  named.  Had  the  French  generals 
■withdrawn  the  greater  part  of  their  infantry  from  Blenheim  and  Oiierklaw,  when  they  perceived  that  their  line  was  threatened 
upon  anotliL-r  point,  they  might  have  brought  tlicm  to  act  upon  the  Hank  of  the  assailants,  and  probably  have  gained  the  victor}-. 
Admitting  they  had  still  been  defeated,  they  would  not  have  lost  twentv  battalions  prisoners  in  these  villages. 
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prevent  ihe  attack,  because  we  should  be  compelled  to 
present  a  flank  to  them  ;  sucli  as  villages,  heights,  Sec. 
if  the  obstacles  are  ot  the  first  kind,  we  must  endca\  our 
1.  To  lorce  the  enemy  to  leave  his  position,  oy  a  rapid 
movement  towaids  his  flank  or  rear,  by  wiiirh  means 
we  may  be  enabled  to  avoid  or  suimount  tlic  obstacle  ; 
ii.  If  that  be  impossible,  we  should  endeavour  to  disco- 
ver some  place,  which,  either  from  the  naiure  of  the 
ground,  or  the  «ant  of  prudence  on  the  pan  of  the 
enemy,  is  not  exposed  to  lus  fire  ;  3.  AVe  should  examine 
whether,  from  some  point,  wc  may  not  be  able  to  bring 
a  superior  fire  to  bear  upon  him,  and  thus  silence  his 
iire  at  those  points  where  our  passage  is  obstructed. 
At  all  events,  our  troops  must  be  supplied  with  all  that 
is  necessary  lor  forming  a  road  over  the  obstacle  ;  in- 
deed more  than  one  road  should  be  prepared,  and  the 
breaking  ofl' and  deploying  ought  to  be  performed  in 
good  order,  and  with  rapidity.  In  the  case  of  ob- 
stacles of  the  second  kind,  wc  should,  1.  Endeavour,  by 
an  oblique  attack  on  the  flank  or  rear  of  the  enemy,  to 
relieve  ourselves  Irom  the  necessity  of  attacking  the 
obstacle  itself;  2.  If  that  be  not  practicable,  we  must 
cndeiivour  to  pave  a  way  for  ourselves  by  artillery  ;  in 
which  ease,  howitzers,  used  against  villages  and  en- 
trenchments, will  be  of  great  service;  3  We  must 
make  an  attack  upon  them,  according  to  the  nature  of 
the  circumstances,  supported  by  the  whole  army. 

If  we  can  only  get  at  the  enemy  at  certain  points, 
where  we  are  sure  that  he  has  concentrated  his  whole 
force,  we  must  endeavour  to  ascertain  the  number, 
situation,  and  nature  of  these  points ;  whether  some 
of  them  may  not  have  been  neglected,  and  which  of 
them  have  the  weakest  fire  ;  whether  we  may  not  be 
able  to  draw  off  his  attention  from  some  of  them,  by 
false  attacks  or  otherwise  ;  or  whether,  by  means  of 
batteries  well  placed,  we  may  not  be  able  to  silence  his 
fire  on  the  points  of  attack.  Our  dispositions  must  be 
made  accordingly,  and  we  must  determine  the  number 
of  attacks,  and  the  time  at  which  each  is  to  be  made ; 
the  number  of  troops  to  be  employed,  with  the  order  in 
which  they  are  to  attack,  as  well  as  the  position  of  the 
troops  which  are  to  sustain  each  attack;  as  also,  what 
is  to  be  done  after  a  successful  or  unsuccessful  attack, 
and  how  a  false  attack,  which  has  made  good  progress, 
may  be  sustained. 

The  following  dispositions  are  necessary  in  the  at- 
tack of  an  entrenched  camp.  In  the  first  place,  we 
must  examine  the  whole  entrenchment,  in  order  to  find 
out  its  weak  parts.  These  may  have  been  occasioned 
by  the  fault  of  the  enemy  ;  as,  for  example,  when  the 
flanks  are  not  secured  ;  when,  at  some  points,  the  works 
are  not  complete,  of  a  weak  profile,  or  are  so  construct- 
ed, that  we  can  approach  them  without  being  exposed 
to  their  fire;  or  the  weakness  may  be  occasioned  by 
the  nature  of  the  ground.  It  is  also  necessary  to  as- 
certain the  means  which  the  enemy  possesses  within 
his  entrenchments,  to  renew  the  contest,  or  to  make  a 
good  retreat.  In  the  second  place,  having  sufficiently 
investigated  these  matters,  we  proceed  to  make  our 
dispositions  for  the  attack.  These  consist,  I.  In  de- 
termining the  number  of  attacks,  false  and  real,  with 
the  time  at  which  they  are  to  be  made  ;  the  number  of 
the  troops,  their  order,  &c.  as  above.  2.  The  troops 
must  be  supplied  with  all  things  necessary  for  the  ac- 


complishment of  their  purpose,  such  as  hurdles  or  las- 
cines,  if  there  are  wolf-holes,*  or  marshy   places  to  be 
passed,  or  ditches  to  be  filled   up,  and  axes,  when  pal- 
lisades,  &c.  are  to  be  attacked.     3.  We   must    deter- 
mine  the    signals,   and  the  time  of  the  several  attacks. 
With  regard  to  the  laltcr,  we  may  observe,  that  night 
attacks  have  the  following    advantages  :     We  can  the 
more  easily  surprise  and  alarm  the  enemy  ;  while  we 
conceal  our  own  dispositions,  and  have    little    or    no- 
thing to  apprehend  from  his  fire    until    we    come  up 
to  the  entrenchment.     Hut  ihis  mode  of  attack  has  like- 
wise great  disadvantages  :  the  columns  may  easily  lose 
their  way,  and  miss  the  time  and   place   of  attack  ;  we 
must  dread  the  most  dangerous  kind  of  defence,  by  the 
enemy   mounting    the  breast-"ork,  and  preveniing  us- 
from  climbing  up.     The  troops  cannot  be  kept  together 
at  night;  many  remain  behind;  and  terror  and  disor- 
der spread  as  easily  among  the  assailants  as   among  the 
defenders.     In    a   night  attack  we  lose  the  advantage 
which  might  be  expected  from  a  previous  cannonade  on 
the  enemy's  works;  and  even  if  we  should  succeed  in 
penetrating  the  works,  it  is  probable    that   we  may  not 
be  able  to  follow  up  our  advantage,  and  to  render  it  de- 
cisive.    On  account  of  these   disadvantages,  most  at- 
tacks on  entrenchments  are   made  by  day.     In  general, 
we  would  recommend  the  following  rules   as  the  safest 
with  respect  to  the  time   of   attack.      A  night  attack 
should  be  made  only  when  we  expect  to  take  the  ene- 
my by    surprise  ;  or    when  he  has  bad,  discouraged,  or 
ill-disposed    troops.      It  is  always  advisable,  however, 
to  march,  and  make  our  dispositions  during  the  night, 
in  order  to  commence  the   attack  by  day-light,  unless 
we  have  reason  to  dread  confusion   and  disorder.     At 
all  events,  we  should  attack  as  soon  after  dawn  as  pos- 
sible, in  order  that  we  may  have  time  to  follow  up  a 
victory. 

Hitherto  we  have  taken  it  for  granted  that  the  de- 
fending party  had  made  good  dispositions.  It  is  pos- 
sible, however,  that  he  may  have  committed  errors, 
which  must  also  be  taken  into  the  account.  The  troops 
may  be  ill  posted  or  disposed  upon  the  field  of  battle; 
the  troops,  or  the  different  kinds  of  arms,  may  not  be 
able  to  sustain  each  other ;  the  reserves  may  be  ill 
placed,  or  at  too  great  a  distance  ;  a  part  of  the  line 
may  form  a  projecting  angle,  perhaps  not  very  well 
covered  ;  we  may  be  able,  by  a  rapid  movement,  to 
compel  the  enemy  to  change  his  order  of  battle  ;  or,  he 
may  be,  as  it  were,  nailed  to  his  position,  from  the 
fear  of  losing  some  essential  advantages  by  attempting 
to  advance. 

When  in  this  way  all  the  necessary  dispositions  for 
the  attack  have  been  made,  the  following  general  rules 
are  to  be  observed  :  1.  The  army,  which  had  previous- 
ly been  marching  in  columns,  is  placed  in  order  of 
battle,  generally  by  deploying.  This  manoeuvre  must 
not  be  performed  at  too  great  a  distance,  in  order  that 
the  army  may  not  have  occasion  to  break  off  again, 
while  marching  to  the  attack  ;  nor  too  near,  lest  it 
should  be  performed  under  a  dangerous  fire.  2.  The 
artillery  is  moved  up  to  those  points  required  by  the 
plan  of  attack.  3.  At  the  proper  time,  the  command  or 
signal  for  the  attack  is  given,  and  the  troops  immedi- 
ately march  upon  the  enemy. 

In  case  we  are  to  attack  the  whole  of  the  enemy's 


*  Round  holes,  generally  about  two  feet  in  diameter  at  the  top,  one  at  the  bottom,  and  near  two  deep,  with  a  sharp  pointed  state 
driven  into  th«  botiom. 
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front,  we  proceed  in  the  following  manner:  1.  Tlie 
army  is  commonly  drawn  up  in  two  lines,  with  the  ne- 
cessary reserves,  and  in  complete  order  of  battle,  if  the 
ground  admit  of  it,  otherwise  the  intervals  are  extend- 
ed, but  never  beyond  the  half  order,  winch  must  not  be 
exceeded.  2.  Tae  army  then  move  forwards,  according 
to  the  pre-determincd  mode  of  attack,  either  under  the 
lire  of  the  artillery,  or  after  the  latter  has  done  the  ex- 
pected execution,  taking  care  not  to  break  the  line.  3. 
The  nature  of  the  ground,  and  other  circumstances, 
must  determine  whether  the  attack  is  to  be  made  first 
with  cavalry  or  infantry,  or  witli  Doth  at  once  ;  and 
whether  troops  of  one  kind  are  to  be  opposed  to  troops 
of  the  same  or  a  different  description.  Bui  whatever 
is  to  be  done  must  be  done  resolutely.  4.  If  we  have 
thrown  the  tioops  opposed  to  us  into  disorder,  we  must 
immediately  form  and  prepare  to  receive  or  to  attack 
the  second  line  or  reserve.  5.  If  there  be  no  second 
line  or  reserve,  or  if  these  also  have  been  beaten,  the 
victors  should  not  give  themselves  entirely  up  to  the 
pursuit,  but  send  a  detachment  for  that  purpose,  suffi- 
cient to  prevent  the  enemy  from  forming  again  ;  while 
the  rest  endeavour  to  improve  the  advantages  obtained, 
by  falling  on  the  enemy's  flank,  or  taking  such  a  posi- 
tion as  will  cut  off  his  retreat.  $•  The  artillery  must 
lire  upon  those  batteries  which  most  annoy  the  troops 
in  their  advance,  or  upon  the  points  chosen  for  the 
commencement  of  the  attack. 

If  there  be  some  obstacle  in  front  which  must  be  pre- 
viously surmounted,  the  cannon  must  play  upon  it, 
while  the  troops  destined  to  attack  it,  march  upon  it  in 
column  at  those  points  where  they  are  least  exposed  to 
the  enemy's  fire.  The  rest  of  the  artillery  endeavour 
partly  to  interrupt  the  communication  between  the  ene- 
my's army  and  the  posts,  and  partly  to  secure  the  de- 
bouche,  and  to  silence  the  batteries  which  would  pre- 
vent it.  The  whole  strength  of  a  position  frequently 
consists  in  such  a  post  in  front,  and  the  enemy  retire  as 
soon  as  it  is  forced  ;  but  if  they  do  not,  the  whole  line 
must  be  formed,  as  rapidly  as  possible,  for  the  attack, 
as  soon  as  we  have  got  possession  of  the  post,  in  order 
to  profit  by  the  disorder  which  the  flight  of  the  troops 
which  have  been  driven  out  of  it  may  have  occasioned 
in  the  enemy's  army. 

If  we  can  attack  the  enemy  only  at  certain  points,  we 
must  ascertain  the  best  method  of  making  the  attack, 
whether  by  the  fire  or  the  bayonets  of  the  infantry,  or 
with  cavalry.  If  by  means  of  fire,  we  should  endea- 
vour to  unite  as  much  fire  as  possible,  both  from  great 
and  small  arms,  on  the  points  of  attack  ;  and  the  troops 
and  cannon  should  be  so  placed  as  to  have  a  cross  fire. 
But  if  the  attack  is  to  be  made  with  the  bayonet,  our 
troops  in  column  must  approach  the  enemy  cautiously, 
in  order  that  they  may  not  suffer  much  from  the  ene- 
my's artillery,  and  then  attack  with  vigour.  The  ca- 
valry must  attack  with  that  fury  in  which  the  force  of 
their  charge  consists.  When  our  fire,  which,  if  possi- 
ble, should  always  take  place  during  the  advance  of  the 
troops,  has  made  an  impression  upon  the  enemy,  the 
troops  nearest  them,  or  those  who  receive  orders,  must 
immediately  push  forwards,  and  avail  themselves  of  his 
confusion,  to  make  a  rapid  charge  with  the  view  of  pe- 
netrating his  line.  Those  who  have  succeeded  must 
follow  up  their  success,  and  overthrow  all  that  advances 
to  sustain  the  broken  line.  The  troops  that  follow 
those  who  made  the  attack  must  fall  on  the  flank  of  that 
part  of  the  enemy  which  has  not  given  way,  and  form 


front  in  order  to  oppose  any  attempt  that  may  be  made 
by  the  second  line,  or  the  reserve,  to  restore  the  com- 
bat. If  we  have  completely  succeeded  in  establishing 
ourselves  on  those  points  of  the  enemy's  line,  he  retires 
from  the  field.  Our  more  advanced  tioops  then  endea- 
vour to  occupy  positions  for  the  purpose  of  cutting  ofT 
the  retreat  ;  the  others  who  were  engaged  in  the  attacks, 
endeavour  to  unite  as  rapidly  as  possiole,  to  form  in 
line,  and  to  support  the  troops  engaged  in  the  pursuit. 

In  the  attack  of  an  entrencned  camp,  the  troops  must 
be  made  acquainted  with  the  obstacles  which  they  have 
to  encounter  in  each  attack,  and  be  supplied  with  the 
means  of  surmounting  them.  As  many  of  these  ob- 
stacles as  possible  should  be  previously  removed  by  the 
artillery.  The  troops  which  are  destined  to  form  the 
atiacks  then  march  in  open  columns  to  the  points  of  at- 
tack, and  endeavour  to  avail  themselves  of  all  the  ad- 
vantages of  the  ground,  to  avoid  the  enemy's  fire.  The 
troops  destined  to  support  the  attacks  follow  at  a  mode- 
rate distance  in  front.  The  columns  should  not  be  too 
strong,  nor  consist  of  more  than  two  battalions.  It  were 
better  to  make  several  attacks  than  to  form  too  deep 
columns.  To  arrive  in  front  of  the  entrenchment — to 
spring  into  the  ditches  and  climb  up,  must  be  the  work 
of  a  moment.  While  the  foremost  are  thus  engaged, 
those  following  them  must,  if  necessary,  keep  the 
breast-work  clear  by  means  of  their  fire.  As  soon  as  a 
part  have  surmounted  the  breast-work,  the  rest  must 
immediately  follow,  place  themselves  on  the  top  of  the 
breast-work,  drive  off  every  thing  with  their  fire,  and 
even  turn  the  enemy's  cannon  against  himself  Under 
cover  of  this  fire,  the  workmen  clear  the  entrances  in 
the  neighbourhood,  or  make  new  ones,  if  necessary,  to 
admit  the  troops.  If  cavalry  are  employed,  (which  is 
always  the  case  when  the  ground  will  admit  of  it,)  they 
charge  such  of  the  enemy  as  attempt  to  make  a  stand, 
as  soon  as  a  few  squadrons  are  formed.  If  infantry, 
they  always  endeavour  to  gain  more  and  more  ground, 
and  to  drive  off  the  enemy  with  their  fire,  until  he 
leaves  the  entrenchment  entirely,  when  the  different  at- 
tacks can  unite  and  form  line.  In  all  attacks,  it  is  of 
advantage  to  conceal  from  the  enemy  the  true  points  at 
which  they  are  to  be  made  ;  and  for  this  purpose  all  pos- 
sible feints  and  stratagems  should  be  employed  that  are 
consistent  with  the  attainment  of  our  main  object. 

The  party  acting  on  the  defensive  must  first  take  care 
that  his  flanks  be  secure,  and  his  front  strong  and  well 
covered.  He  should  then  endeavour  to  discover  the 
point  or  points  against  which  the  enemy's  attack  is  di- 
rected ;  and  when  he  perceives  that  a  reinforced  attack  is 
intended,  he  must  strengthen  that  point  in  such  a  man- 
ner as  the  nature  of  the  ground,  and  of  the  troops  em- 
ployed by  the  enemy,  require.  All  the  artillery  that  can 
be  brought  to  bear  upon  them  must  play  upon  the  ene- 
mv's  columns,  and  particularly  endeavour  to  harass  them 
while  deploying.  If  the  enemy  m.ike  the  attack  with 
infantry,  he  must  be  opposed  by  a  strong  fire  along  the 
whole  way  to  the  attack,  which,  when  properly  executed, 
should  con  pel  him  to  turn  to  the  rightabout.  If  with 
cavalry,  they  must  either  be  charged  by  our  own  horse, 
or  opposed  by  iiifantry  ;  and,  in  the  latter  case,  we 
should  endeavour  to  manage  matters  so,  that  the  caval- 
ry, while  in  full  charge,  shall  present  the  flmk  to  a  corps 
of  infantry  posted  near  them,  whose  fire  may  easily  bring 
them  into  disorder.  Othervvise,  infantry  must  await 
such  an  attack  without  firing,  until  the  enemy  come 
within  twentv  paces,  when  a  well-timed  general  charge 
R  r  2 
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will  certainly  drive  back  the  cavalry.  Our  own  sus- 
taining cavaliy  must  then  break  through  the  intervals, 
and  convert  the  disorder  occasioned  by  the  fire  of  the 
infantry  into  a  complete  flight.  If  the  enemy,  while 
marchir.g  to  the  attack,  should  give  us  an  opportunity 
of  attacking  him  in  flank,  it  should  by  no  means  be  ne- 
glected ;  for  in  this  way  an  attack  can  frequently  l)e 
effectually  and  decisively  'epulscd.  But,  in  such  a  case, 
we  must  take  good  care  nut  to  expose  our  own  flank. 

When  we  have  beaten  back  a  part  of  the  assailants, 
wc  must  not  pursue  them  too  keenly,  but  only  endea- 
vour to  prevent  the  beaten  troops  from  forming  again, 
which  may  be  done  by  means  of  light  horse,  or  detaclied 
troops.  If  the  enemy,  on  the  other  hand,  has  penetrat- 
ed any  part  of  our  line,  the  troops  appointiid  to  sustain 
it  mutt  immediately  come  up,  and  endeavour  to  profit 
by  the  confusion  which  is  occasioned  even  by  a  success- 
ful attack.  The  beaten  troops  must  hasten  to  form 
again,  and  attack  the  enemy.  If  we  can  fall  upon  his 
flanks,  we  shall  the  more  certainly  force  him  to  retire. 
It  is  very  easy  to  apply  these  general  rules  to  the  par- 
ticular cases. 

Before  leaving  this  subject,  it  may  be  proper  to  ex- 
plain moie  minutely  than  we  have  hitherto  done,  the 
mechanism  of  the  difierent  orders  of  battle  ;  a  perfect 
kriowledge  of  which  is  of  the  very  first  importance  in 
military  science. 

All  the  seven  orders  of  battle  which  tactical  writers, 
since  the  days  of  Vegetius,  have  described,  may  be  re- 
duced to  these  two — the  JiaralUl  and  the  oblique.  The 
order  is  said  to  be  parallel,  when  our  front  is  developed 
in  a  direction  parallel  to  that  of  the  enemy,  and  can  en- 
gage along  its  whole  extent.  This  is  the  most  simple 
and  natural  disposition,  and  must  have  been  generally 
adopted  in  the  infancy  of  military  science.  As  know- 
ledge increased,  armies  superior  in  numbers  would  en- 
deavour to  avail  themselves  of  their  superiority  by  turn- 
ing the  enemy's  flanks  ;  hence  the  disposition  in  form  of 
a  crescerit,  which  is  still  practised  in  the  Turkish  and 
Asiatic  armies.  On  the  oilier  hand,  skilful  generals,  at 
the  head  of  inferior  armies,  would  endeavour  to  discover 
the  means  of  compensating  the  disadvantage  of  inferior 
numbers  by  a  more  perfect  system  of  tactics.  They 
would  perceive  that,  by  presenting  a  front  parallel  to  a 
superior  enemy,  they  exposed  themselves  to  be  sur- 
rounded and  beaten;  and  they  would  conse(|uently  be 
led  to  adojit  some  other  disposition,  some  science  of 
movements,  by  means  of  which  they  could  bring  a  part 
of  their  forces  to  bear  upon  some  point  of  the  enemy's 
line,  while  the  rest  were  kept  back  out  of  the  reach  of 
the  enemy.  Hence  the  oblique  order  of  battle;  the  ad- 
vantages of  which  were  at  length  found  to  be  so  great, 
that  it  was  generally  adopted  by  all  armies,  whether  su- 
perior or  inferior  in  nunibers,  to  the  utter  exclusion  of 
»he  parallel  formation.  The  advantages  of  the  obluiue 
order  are,  that  since  its  introduction  war  has  become  a 
science  of  judicious  combinations,  instead  of  a  game  of 
chance  ;  and  that,  as  it  does  not  admit  of  a  general  en- 
gagement along  the  whole  line,  the  result  of  battles  de- 
pends upon  ihe  ability  of  the  commanders  more  than 
upon  the  quantity  of  blood  that  is  shed.  This  order  of 
battle  was  well  known,  and  very  celebrated  among  the 
ancients;  but  the  King  of  Prussia  was  the  first  com- 
mander, in  modern  times,  who  executed  it  upon  scien- 
tific principles,  and  adapted  it  to  modern  tactics. 

In  the  oblique  order  of  battle,  it  is  not  necessary  that 
the  front  should  preciselj-  describe  an  oblique  line  with 


respect  to  the  enemy's  front ;  for  it  seldom  happens  that 
the  nature  of  the  ground,  and  other  circumstances,  wilt 
admit  of  such  a  perfectly  regular  formation.  Every 
disposition,  then,  may  he  called  oblique,  in  which  we 
bring  a  part  of  our  forces  to  act  against  the  enemy, 
while  the  rest  of  the  troops  are  kept  out  of  his  reach; 
every  disposition,  in  short,  in  which  we  attack,  with  su- 
perior numbers,  one  or  more  points  of  the  enemy's  line, 
while  the  rest  of  our  troops  are  placed  beyond  the  reach 
of  being  attacked  by  him.  The  advantage  of  this  order 
of  battle  consists  in  this,  that,  by  attacking  some  part  of 
the  enemy's  line  with  superior  nunibers,  we  are  enabled 
to  penetrate  and  overwhelm  it,  to  fall  upon  his  flank  and 
rear,  and  thus  force  him  to  retire  from  the  field. 

From  the  nature  of  the  oblique  order,  the  attack  must 
be  directed  against  one  of  the  enemy's  wings.  The 
main  object  to  be  attained  by  its  means  is  to  make  an 
impression  on  the  point  assailed,  to  continue  to  outflank 
it,  anil  to  turn  its  rear.  Torcnder  these  results  practica- 
ble, it  is  necessary  to  reinforce  the  attacking  wing,  so 
as  to  give  it  a  decided  superiority  over  the  enemy  ;  and 
to  prevent  him  from  reinforcing  the  point  about  to  be 
attacked,  the  assailant  must  have  recourse  to  every  de- 
lusive art  to  mask  his  real  design,  until  the  onset  is  ac- 
tually commenced.  Then  the  attack  must  proceed  with 
vigour  and  rapidity  ;  no  time  must  be  suffered  to  elapse 
which  might  allow  the  enemy  an  opportunity  to  recol- 
lect himself.  The  onset  must  be  as  furious  as  it  is  un- 
expected, and  he  must  be  overthrown,  even  before  he 
has  had  leisure  to  fire  a  shot. 

In  operating  thus  with  a  concentrated  effort  upon  one 
of  the  extremities  of  the  enemy's  line,  measures,  as  wc 
have  already  hinted,  must  be  taken  to  make  this  attack 
practicable,  by  masking  the  preparatory  movements ; 
for,  without  this  precaution,  it  would  be  in  the  power 
of  the  hostile  army  to  move  in  a  corresponding  direc- 
tion with  the  columns  intending  to  turn  its  flank,  and  to 
continue  to  present  a  front  to  them,  or  even  to  turn  their 
own  flanks.  Hence  it  is  necessary  to  conceal  the  march 
of  the  columns  by  the  obscurity  of  the  night,  the  con- 
formation of  the  ground,  or  by  a  false  attack  u|)on  the 
enemy's  front.  The  two  last  methods  are  to  be  prefer- 
red, especially  if  they  can  be  employed  both  together, 
because  movements  by  night  are  more  liable  to  uncer- 
tainty and  irregularity  than  those  made  by  day.  In  or- 
der to  alarm  a  greater  extent  of  front,  it  may  be  prefer- 
able to  act  with  a  corps  of  light  troops,  distributed  in 
platoons,  rather  than  with  a  continued  line  in  the  shape 
of  an  advanced  guard.  This  skirmishing  force  might, 
according  to  circumstances,  be  augmented  to  six  or 
eight  battalions;  and  a  point  should  be  indicated  to  them 
upon  which  they  are  finally  to  close,  and  where  they 
will  be  sustained  by  cavaliy  and  light  artillery.  This 
method  has  the  twofold  advantage  of  peiplexing  the 
enemy,  in  regard  to  the  real  importance  of  the  false  at- 
tacks, and  the  number  of  tr(.o|)s  employed  in  them  ;  and 
also  of  attracting  the  attention,  and  keeping  in  check  the 
greater  part  of  his  front,  while  tlic  columns  are  march- 
iiig  to  their  destination. 

The  oblique  order  may  be  executed  either  in  line,  or 
f7j  echelon.  When  formed  in  line,  the  disposition  pre- 
sents an  oblique  front  in  a  half  quarter  of  conversion, 
(Plate  CCCLXXXHI.  Fig.  39  )  When  formed  by  eche- 
lons, each  battalion  and  squadion  is  out-flanked  on  the 
side  where  the  attack  is  made  by  the  battalion  or  squa- 
dron next  it,  to  the  extent  of  a  certain  number  of  p.ices, 
more  or  less  considerable,  according  to  the  number  of 
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troops  of  which  each  column  is  composed,  and  the  de- 
gree of  obliquity  required  in  our  disposition.  All  that 
part  of  the  army,  however,  which  is  destined  for  the 
attack,  forms  a  sort  of  hammer  in  front,  placed  in  the 
common  order,  (Fig.  40.)  This  disposition  by  echelons, 
instead  of  being  formed  by  battalion  and  squadron,  may 
be  taken  by  regiment  or  brigade,  and  even  by  more  con- 
siderable corps  ;  these  corps  being  placed  by  echelons 
at  some  distance  from  each  other,  so  as  to  be  able  to 
support  each  other  mutually  when  necessary,  and  to  oc- 
cupy the  positions  which  can  best  prevent  their  being 
exposed  to  an  attack,  and  enable  them  to  deceive  the 
enemy.  Of  these  two  modes  of  forming  the  oblique 
order,  in  line,  or  by  echelons,  the  first  is  merely  elemen- 
tary and  methodical.  It  may  be  well  to  practise  it  in 
camps  of  instruction,  in  order  to  make  the  officers  ac- 
quainted with  the  nature  and  object  of  the  oblique  order. 
The  second  mode,  which  is  derived  from  the  first,  is 
more  simple,  easier  in  its  deployuncnt,  more  applicable 
to  all  sorts  of  ground,  and  more  susceptible  of  manoeu- 
vre and  action  when  the  disposition  is  formed.  There 
are  various  ways  of  forming  these  oblique  disposi- 
tions, which  the  reader  will  find  described  by  Giiibert 
and  other  tactical  writers.  Meanwhile,  we  shall  notice 
another  species  of  the  oblique  order,  in  which  the  army, 
although  not  drawn  up  obliquely  in  front  of  the  enemy, 
places  itself,  either  from  the  nature  of  the  ground,  or 
the  skilfulness  of  its  movements,  in  such  a  situation  as 
enables  it  to  make  an  attack  upon  one  or  more  points, 
while  it  is  itself  out  of  reach  of  the  enemy  upon  those 
parts  of  its  line  which  it  is  desirous  of  refusing.  This 
is  the  order  which  is  most  generally  adopted  in  actual 
warfare,  because  it  seldom  happens  that  battles  are 
fought  on  plains  absolutely  smooth  and  open,  where,  con- 
sequently, the  dispositions  may  be  made  without  regard 
to  the  nature  of  the  ground,  and  in  the  regular  obliquity 
establiglied  by  principles.  We  are  almost  always  com- 
pelled to  abandon  this  regularity,  in  order  to  avail  our- 
selves of  the  advantageous  positions  which  are  presented 
by  the  nature  of  the  country,  either  to  favour  the  illu- 
sion which  we  wish  to  practise  upon  the  enemy,  or  to 
secure  the  weak  parts  of  our  line.  Thus,  the  order  of 
battle  at  Lissa,  or  Leuthen,  may  be  called  an  oblique 
disposition,  although  certainly  the  army  of  the  King  of 
Prussia  was  not  drawn  up  obliquely  to  the  front  of  the 
Austrians  ;  but  he  attacked  with  a  strong  body  their  left 
wing,  took  it  in  flank  and  overwhelmed  it,  while,  at  the 
same  time,  he  availed  himself  of  a  chain  of  heights,  op- 
posite to  their  right  and  centre,  in  order  to  deceive  them, 
to  keep  them  in  check,  and  to  place  in  an  excellent  de- 
fensive position,  the  rest  of  his  army,  which  was  weak- 
ened by  the  reinforcements  he  drew  to  his  right. 

The  methods  of  marching  and  fighting  invented  and 
carried  into  execution  by  the  great  Frederick,  form  an 
admirable  study  for  all  who  would  acquire  a  perfect 
knowledge  of  military  disposiiions.  On  examining 
the  Prussian  orders  of  march:  at  the  battles  of  Kol- 
lin,  R.issbarh,  ond  Leuthen,  (Plates  CCCLXXXIV. 
CCCLXXXV.  CCCLXXXVI  and  CCCLXXXVII.) 
it  will  be  sei.n  that  the  armies  moved  in  columns  by  a 
flar.k,*  each  line  forming  a  column  ;  and  that  this  or- 
der of  march  was  obtained  by  simply  breaking  the  lines 
into  open  columns  of  companies.  It  will  be  equally 
easy  to  perceive  with  what  facility  these  columns  again 
formed  in  order  of  battle,  by  wheeling  into  line.     The 


following  are  the  advantages  which  this  method  offers 
for  all  kinds  of  marches  and  orders  of  battle.  1.  By 
means  of  this  order  of  march,  the  army  can  make  all 
its  movements  without  being  disunited  ;  and,  conse- 
quently, it  is  not  liable  to  have  its  right  or  left  columns 
successively  overpowered,  since  the  whole  is  formed  in 
two  only,  with  no  more  distance  between  them  than  is 
usual  between  the  first  and  second  lines.  2.  The  enemy 
cannot  penetrate  between  these  columns,  or  cut  them 
off".  3.  By  taking  the  direction  which  the  line  of  battle 
is  to  occupy,  the  army,  on  arriving  upon  the  ground,  can 
be  formed  in  a  few  minutes  ;  that  is,  in  the  time  requir- 
ed for  all  the  divisions  to  wheel  into  the  allignement.  It 
is  only  necessary  to  cover  this  march  with  an  advanced 
guard,  which  will  answer  the  double  purpose  of  protect- 
ing the  army,  and  of  keeping  the  enemy  in  suspense  re- 
specting the  real  point  of  attack.  4.  The  army  having 
no  other  distances  to  observe  to  form  into  two  lines,  than 
the  two  hundred  or  three  hundred  paces  between  the 
two  columns,  and  that  between  platoons,  there  can  be  no 
difficulty  in  executing  the  manoeuvre  with  precision. 
5.  When  the  army  intending  to  outflank  the  enemy  has 
reached  the  proper  point,  by  a  concealed  movement, 
and  is  in  the  necessary  direction  for  that  purpose,  by 
suddenly  forming  into  line,  the  enemy  will  neither  have 
time  to  form  a  fiotence,  nor  to  change  front  entirely  ; 
and  consequently,  he  will  be  overpowered  on  one  of  his 
extremities  by  a  mass  of  forces  which  it  will  be  impos- 
sible for  him  to  resist.  This  was  moi  e  clearly  proved 
at  Leuthen  than  in  any  other  battle.  6  If  it  be  not  ad- 
visable to  form  the  army  into  two  columns,  of  the  same 
length  as  the  line  of  battle,  they  may  be  converted  (if 
the  ground  will  permit)  into  four,  by  doubling  the  lines, 
or  by  marching  by  wings,  without,  on  that  account,  em- 
barrassing the  formation  of  the  line.  Wlien  the  foui  co- 
lumns moving  in  the  order  of  doubled  lines,  have  arrived 
within  a  short  distance  Irom  the  point  where  they  are  to 
form,  the  even  columns  (second  and  fourth)  will  halt, 
and  protect  the  further  movement  of  the  others,  until 
their  lieads  are  disengaged  ;  when  the  first  platoons  will 
immediatrly  fall  in  at  a  proper  distance  from  the  last  of  the 
leading  colunms;  and  thus  they  will  be  in  position  to  wheel 
up,  and  form  a  contiguous  line,  (Plate  CCCLXXXIII. 
Fig.  41.)  If  they  are  formed  by  wings,  to  draw  up  in 
two  lines  is  executed  by  a  simple  change  of  direction, 
simultaneously  made  by  the  head  and  rear  of  each  co- 
lumn. The  order  of  march  at  the  battle  of  Leuthen  ex- 
plains this  at  first  sight. 

To  the  method  above  described,  we  may  attribute  the 
facility  which  Frederick  displayed  in  manoeuvring  upon 
the  fl.inks  of  his  enemy  ;  and  the  means  of  keeping  his 
army  in  columns  until  the  moment  of  attack,  when  they 
formed  line  in  an  instant.  The  system  of  keeping  his 
army  constantly  united,  of  opposing  a  mass  to  is<>laled 
parts,  a  whole  line  to  a  single  extremity  of  a  line,  could 
only  he  put  in  execution  by  means  of  the  order  above 
described,  which  u  liled  promp'.iuide  of  formation,  with 
connection  and  simplicity. 

We  have  already  observed,  that  in  making  an  oblicpie 
att:ick  upon  one  of  the  extremities  of  the  enemy's  line, 
measures  must  be  taken  to  make  this  attack  practicable, 
by  masking  the  prep.iratory  movements  ;  otherwise  it 
will  be  in  the  power  of  tlie  hostile  army  to  move  in  a 
cot  responding  direction  with  the  columns  intendiiHjj  to 
turn  its  flank,  and  to  continue  to  present  a  front  to  them, 


*  It  is  lint  meant  as  a  movement  made  in  files,  but  a  march  by  platoons,  divisions,  or  companies,  in  column  of  the  whole  army,  right 
or  left,  ill  front. 
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or  even  to  turn  their  own  flanks.  As,  for  example,  when 
two  armies  march  in  the  directions  CD,  and  AB,  they 
will  form  an  angle  in  the  point  E. 


E- 


D 


Whence  it  follows,  that  whichever  first  reaches  the 
point  E,  will  have  ijained  the  flank  of  the  other,  and 
will  consequently  turn  it.  Let  AB  be  the  army  march- 
ing by  divisions,  or  otherwise,  with  a  stronij  corps  of 
cavalry  at  its  head,  to  attack  and  gain  the  flank  of  CD 
•with  all  possible  speed  :  if  CD  be  vigilant,  there  will 
be  no  difficulty  in  frustrating  the  manceovre,  by  reaching 
the  point  E  before  the  enemy.  For,  having  timely  in- 
formation, AB  cannot  anticipate  his  antagonist,  because 
the  distance  from  D  to  E  is  less  than  that  from  B  to  E  ; 
consequently  CD  has  the  advantage,  and  AB  m;iy  be 
considered  as  defeated,  provided  proper  care  is  taken  to 
profit  by  the  circumstance,  and  the  attack  is  made  boldly. 
To  be  convinced  of  this,  we  need  only  examine  how  AB 
can  oppose  it.  As  soon  as  the  cavalry  CD  has  passed 
the  point  E,  the  army  AB  has  no  other  resource  than  to 


jy 


E 


Torm  an  angle  or  fiotence  BF.  This  movement  being 
executed  in  haste,  will  not  be  very  orderly :  while  the 
cavalry  in  E,  having  already  formed  in  line,  will  advance, 
and  gain  siill  more  on  the  flank  by  continuing  to  incline 
to  the  left,   while  moving  to  the  attack.      Hence  they 


will  outflank,  and  make  the  onset  before  the  enemy's 
horse  in  BF  can  be  ready.  Another  inconvenience 
arises  from  the  formation  en  fiotence.  The  army,  hav- 
ing previously  marched  with  proper  distances  between 
the  columns  or  lines,  is  thus  suddenly  thrown  together 
by  the  lines  forming  to  the  rear,  which  may  produce 
such  confusion,  that  both  the  first  and  second  line  may 
be  I'outed  together  before  they  can  be  disengaged. 

While  the  cavalry  CD  is  making  the  attack,  the  in- 
fantry will  have  time  to  reach  the  point  E  ;  and  should 
they  be  only  a  few  battalions,  they  must  nevertheless  ad- 
vance, vvilhuut  wailing  uniil  others  are  come  up.  No- 
thing Would  be  so  injurious  as  to  lose  time  by  irresolu- 
tion, because  it  is  evident  that  they  can  march  forward 
without  standing  in  need  of  being  supported  by  the 
army  ;  tor,  supposing  CD  to  have  marched  by  divisions 
to  the  left,  and  the  cavalry  by  superior  speed  to  have 
gained,  during  the  movement,  six  oreit;ht  hundred  paces 
in  advance,  the  infantry  will  arrive  at  E,  about  the  time 
that  the  cavalry,  after  having  made  the  shock,  will  be 
engaged  in  forming  anew,  and  will  thus  be  in  readiness 
to  piotect  it  while  busied  in  iliat  operation  ;  after  which 
they  can  march  on  both  together  against  the  enemy, 
wlio,  finding  his  cavalry  overthrown  in  the  first  charge, 
will  be  found  endeavouring  to  form  his  right  wing  of 
infaniry  en  fiotence,  or  with  an  angle  thrown  back;  but 
as  in  this  mancEuvre  his  disordered  cavalry  will  obstruct 
him,  he  will  order  them  to  move  off  to  the  right.  If  at 
this  moment  the  infantry  CD  advance,  they  will  find  the 
enemy  still  in  the  act  of  forming,  and  defeat  him  with 
ease.  Admitting  that  these  battalions  have  preceded  the 
others  by  some  hundred  paces,  they  will  soon  be  followed 
by  the  succeeding,  who,  having  in  their  turn,  reached 
the  point,  will  advance  in  a  kind  of  echelon  of  battalions, 
and  thus  come  gradually,  and  in  proper  time,  into  ac- 
tion ;  and  if  the  whole  take  the  precaution  to  incline  to- 
wards the  left,  while  advancing,  the  enemy,  in  a  short 
time,  will  be  so  completely  taken  in  flank  and  rear,  as  to 
make  it  impossible  for  him  to  take  any  efi"ectual  mea- 
sures of  resistance.*  Besides,  the  angle  at  B  offers  an 
excellent  mark  for  the  artillery  to  enfilade  and  beat  in 
reverse.  In  this  manner  a  great  army  may  be  so  com- 
pressed by  an  inferior  force,  as  to  seem  totally  sur- 
rounded. 

The  principles  of  the  oblique  attack  on  an  enemy's 
flank  may  be  farther  illustrated,  by  considering  the  ef- 
fects of  an  attack  directed  against  an  army  while  march- 
ing. To  attack  an  army  on  the  march,  indeed,  is  advan- 
tageous, for  the  same  reason  that  it  is  desirable  to  en- 
gage   an   extremity    of  an   enemy's   line ;  because    the 


*  Jomini  allows  that  these  views,  originally  suggested  by  TempellionT,  are  sufficiently  just ;  but  adds,  that  he  is  grossly  mistaken 
when  he  asserts,  that  two  columns  being  brought  close  together,  by  a  change  in  their  direction,  will  be  enfeebled,  and  on  that  ac- 
count more  easily  defeated.  Besides,  it  is  not  absolutely  necessary  to  make  this  change  of  direction,  in  the  case  above  supposed. 
Two  brigades  might  be  made  to  change  front,  and  thus  the  two  lines  would  not  crowd  upon  each  other. 

Jomini  and  Tempelhoff  are  not  quite  agreed  with  regard  to  the  effect  of  an  angle  or  polmce,  in  resisting  a  flank  attack.  The  latter 
observes,  that  to  protect  a  flank  by  i polence,  against  an  active  and  manccuviing  enemy,  is  to  employ  a  remedy  more  dangerous  than 
the  inconvenience  intended  to  be  avoided  ;  and  that  it  should  never  be  adopted,  unless  the  flank  can  be  securely  posted  upon  a 
point  which  the  enemy  cannot  turn.  Another  disadvantage,  he  adds,  attends  projecting  angles;  namely,  that  the  troops  forming 
tjie  point  cannot  make  a  retrograde  movement,  without  crowding  and  c;,using  confusion  ;  nor  can  they  adv.ance,  but  by  leaving  sucli 
an  opening  in  the  position,  as  the  troops  posted  to  the  right  and  left  can  with  difficulty  close;  and  this  they  can  only  perform  by 
movements,  which,  producing  a  fluctuation  in  the  whole  line,  are  apt  to  cause  general  disorder,  if  attempted  in  the  presence  of  the 
enemy.  'I'o  conclude,  an  angle  is  the  object  upon  which  an  experienced  enemy  will  endeavour  to  accumulate  a  mking  t\re  of  ar- 
tillery. Jomini,  on  the  other  hand,  admits,  that  an  army  manoeuvring  with  .ability,  will  be  able  to  turn  the  flank  of  an  angle,  as  well 
as  of  a  straight  line  ;  but  he  observes,  that  it  will  be  necessary  to  make  a  more  considerable  movement;  that  this  movement 
will  require  time,  and  give  the  enemy  an  opportunity  to  change  front,  and  present  his  whole  line  on  the  point  where  his 
flank  only  was  expected.  The  one,  in  short,  will  march  on  the  arch  of  a  circle,  while  the  other  moves  on  the  chord;  arnl  there* 
fore  the  army  aciing  on  the  straight  line  will  have  completed  its  movement,  before  the  other  which  describes  the  curve.  Thus, 
while  checked  in  front  by  the  angle,  the  flank  and  rear  will  be  turned  by  the  line,  and  the  enemy  will  be  compelled  to  lose 
ground. 


MILITARY  TACTICS. 


319 


aimy  altacked  on  the  lieads  of  its  columns  is  placed, 
relatively  to  its  opponent,  in  the  same  situation  w'ah  that 
assailed  in  flank.  This  is  demonstrated  by  the  following 
figure. 


Supposing  both  armies  in  line ;  B  will  be  found  to  be 
attacked  by  a  perpendicular  line,  with  one  of  its  extre- 
meties  outflanked,  in  the  same  manner  as  tlie  heads  of 
its  columns  would  be,  if  the  army  were  on  march. 

Both  mancEuvres  produce  similar  advantages;  which 
are,  that  the  army  attacked  can  only  bring  its  battalions 
successively  into  action,  while  the  attacking  force,  press- 
ing forward  with  vigour,  is  enabled  to  overthrow  them 
one  after  another.  In  order  to  secure  this  result,  it  is 
not  enough  to  attack  an  army  on  march,  but  the  corps  A 
must,  besides,  move  in  a  corresponding  direction  ;  that 
is,  by  prolonging  the  march  horizontally,  if  the  advance 
of  the  hostile  columns  be  perpendicular,  and  prolonging 
the  perpendicular  movement,  if  that  of  the  enemy  be 
horizontal.  The  object  of  these  directions  must  be,  to 
present  a  whole  line  to  the  head  of  a  column,  and,  con- 
sequently, to  a  single  extremity  of  the  enemy's  line.  It 
is  obvious,  that  if  the  heads  of  two  hostile  columns  were 
to  meet  in  similar  directions,  and  began  reciprocally  to 
deploy,  the  consequence  would  produce  a  parallel  order 
of  battle,  and  a  shock  between  two  equal  fronts,  totally 
devoid  of  combinations. 


The  army  A,  marching  in  two  columns,  is  met  by  B, 
moving  in  a  similar  direction,  (both  perpendicularly) 
the  first  will  immediately  deploy,  for  fear  of  being  at- 
tacked ;  and  if  the  second  do  not  instantly  perform  the 
same  evolution,  it  will  be  defeated,  as  appears  from 
the  former  figure.  A,  con'.equently,  will  form  the  line 
CC,  B  the  line  DD.  But  this  reproduciion  of  parallel 
fronts,  of  battalion  opposed  lo  battalion,  unquestionably 
results  from  incapacity  on  the  part  of  the  commanders. 
The  armies,  thus  drawn  up,  may  destroy  each  other, 
without  either  gaining  a  decisive  advantage  ;  and  which- 
ever gains  the  victory,  it  will  not  be  owing  to  the  skill 
of  the  general. 

An  army,  therefore,  which  is  attacked  on  the  march, 
will  immediately  endeavour  to  form  an  angle  ;  or,  in 
other  words,  the  leading  brigade  of  the  columns  will 
instantly  deploy;  and  this  deployment  being  either  to 
the  right  or  left  of  the  columns,  will  constitute  an  angle 
or /locence,  as  may  be  seen  by  the  following  figure. 


A  is  the  army  attempting  to  turn  the  left 
flank  of  U,  wliich  forms  the  angle  C  ;  and  the 
columns  D  are  immediately  prolonged  in  the 
direction  E,  by  which  means  they  turn  the 
right  flank  of  A.  If  it  be  objected  that  the 
enemy  will  not  allow  the  mana;uvre  to  be  ex- 
ecuted, it  is  answered,  that  to  prevent  it,  he 
must  either  fall  back  or  charge  front.  This 
latter  movement  will  not  be  easy,  in  the  pre- 
sence of  the  angle,  and  under  the  momentary 
expectation  of  the  columns  wheeUng  into 
line 


A  forms  the  advanced  guard,  or  the  head  of  the  co- 
lumns B  ;  if  it  be  attacked  by  the  enemy,  it  will  deploy 
to  either  hand,  according  to  the  direction  of  the  attack, 
and  occupy  the  dotted  lines,  which  form  an  angle  or 
fiotence  with  respect  to  the  columns.  This  manoeuvre 
is  necessary  to  oppose  the  first  efforts  of  the  enemy  C. 
But  being  secure  from  immediatee  danger,  does  it  fol- 
low that  the  army  must  imitate  the  movement  of  the 
leading  brigade,  and  restore  the  parallel  order?  At  first 
sight,  the  manoeuvre  appears  natural,  ar,d  it  is  most 
commonly  the  refuge  of  generals  possessed  of  inferior 
talents  ;  yet  it  is  not,  on  that  account,  the  most  advisable. 
If  it  be  proved  that  an  attack  upon  a  flank  is  most  appro- 
priate, why  should  not  an  army,  of  which  the  vanguard, 
or  the  brigade  on  the  flank  happens  to  be  engaged  with 
the  enemy  in  front,  endeavour  in  its  turn  to  gain  the 
flank  of  the  assailant,  and  exchange  defensive  for  offen- 
sive measures — a  probable  defeat  for  almost  certain  vic- 
tory ?  Nothing  can  prevent  a  commander,  when  attacked 
in  this  manner,  from  ordering  the  brigade  in  action  to 
defend  its  post  inch  by  inch,  and  to  retire  gradually  upon 

Hence  are  deduced  the  following  maxims  ; 

1.  Between  armies  equally  well  versed  in 
raancBMvres,  an  angle  may  be  used  with  suc- 
cess, against   attacks  directed  upon   a  flank. 

2.  In  order  to  make  this  movement  without 
detriment,  the  angle  or  potmce  must  be  used 
only  .IS  a  momentary  resource ;  the  army 
must  follow  it  up  by  changing  front,  in  the 
same  direction,  in  order  to  be  prep:ired  to 
repulse  the  enemy  with  its  whole  line  o. 
If  the  army  attacked  be  sufficiently  strong 
to  act  oflensively,  after  forming  an  angle  to 


check  the  enemy's  front,  and  cover  the  menaced  flank,  it  will,  instead  of  changing  front  with  the  rest  of  the  hne,  altvr  the  direc 
lion,  and  march  in  column  to  a  flank,  so  as  lo  turn  the  extremity  of  biie  enemy's  line  in  its  turn.  4.  An  angle,  with  the  extremity 
projecting  to  the  front,  does  not  cover  the  flank  of  the  army  so  efl"ectuallv,  as  when  turned  to  the  rear;  for  the  enemy,  in  the  tormer 
case,  would  readily  turn  the  extremity  of  the  angle,  and  tlirow  it  upon  the  line,  merely  by  prolonging  the  direction  o»  his  leading 
ijivisions ;  while,  in  order  to  attain  an  angle  to  the  rear,  Us  would  be  obliged  to  make  the  circuitous  marcb  above  csp  wnsa. 
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another  intermediale  brigade,  placed  echelon-wise  in  its 
rear;  and  while  these  are  engaged,  he  can  change  the 
direction  of  his  columns,  by  lacing  the  platoons  to  the 
right  or  left,  and  move  by  their  flanks,  until  he  has 
in  his  turn  ouiflmked  the  enemy's  line.  (See  Plate 
CCCLXXXIII.  Fig.  42  ) 

The  plutoons  nearest  the  enemy  will  prolong  their 
file  movement  considerably  more  than  at  a  greater  dis- 
tance behind,  the  latter  gradually  taking  less  ground; 
SO  that  the  last  forms  the  pivot,  or  has  only  to  continue 
its  original  perpendicular  march.  From  this  disposition 
an  oblique  formation  will  result,  which  outflanks  the 
enemy,  and  prevents  his  pressing  forward  upon  the  re- 
treating brigade,  because,  in  consequence  of  the  new 
order  of  battle,  he  is  in  danger  of  being  himself  attacked 
to  great  disadvantage,  if  the  enemy  operates  with  vigour 
and  unison.  The  manccuvre  is  both  more  simple  and 
more  rapid  in  the  execution.  It  offers  the  singular  ad- 
vantage of  placing  the  whole  army  upon  an  extremity 
of  the  enemy's  line;  while  the  change  of  from,  if  per- 
mitted to  be  performed,  only  restores  the  parallel  order 
of  battle.  If  this  manosuvre,  of  an  open  column  mov- 
ing by  files  to  a  flank,  appear  complicated,  others  may 
be  substituted  in  its  stead,  provided  they  are  conducted 
on  the  principle  of  throwing  the  mass  of  the  forces  on 
the  flank  of  the  enemy. 

To  conclude  the  subject  of  flank  attacks. 

1.  An  army  (B)  may  be  placed  out  of  the  reach  of  the 
enemy's  artillery,  and  consequently  be  ranged  in  a  line 
parallel,  and  having  one  wing  greatly  reinforced  without 
being  oblique. 


B 


2.  The  line  (D)  may  be  greatly  inclined,  with  its  head 
towards  the  attack,  and  consequently  be  positively  diago- 
nal, without  being  reinforced. 


3.  It  may  be  perpendicular  (F),  with  a  wing  rein- 
forced  upon  the  flank  of  the  enemy,  without  being  dia- 
gonal. Such  was  the  disposition  of  the  Prussians  at 
Kunersdorf. 


There  are  several  modifications  of  these  different  or- 
ders ;  as,  for  instance,  of  the  third.  The  flank  may  be 
reinforced  by  an  angle,  oi  Jwtence,  perpendicular  to  the 
front,  such  as  the  Austrians  adopted  at  Prague  and 
KoUin. 


4.  It  may  be  horizontal  (G)  upon  the  heads  of  the 
enemy's  columns,  without  being  oblique. 


The  potence  A,  being  perpendicular  to  the  enemy's 
line  C,  reinfoices  the  right  wing  of  tlie  line  B,  without 
being  oblique.  The  same  observation  is  applicable  to 
an  angle  towards  the  rear. 

It  is  probable,  that  the  ancients,  in  general,  prefined 
the  parallel  order,  reinforced  on  a  wing,  to  the  oblique 
order.  Among  the  moderns,  Turenne  employed  the 
former  at  the  battle  of  Ensheim,  and  the  latter  at  Sin- 
sheim  ;  but  these  manoeuvres  being  executed  by  one 
division  only,  without  celerity,  and  in  sight  of  the  enemy, 
they  had  time  to  form  a  parallel  line,  and  to  reinforce 
the  point  attacked.  The  king  of  Prussia  seems  justly 
entitled  to  the  honour  of  having  first  appreciated  the 
advantages  of  such  an  order  of  battle  as  he  displayed  at 
Leuthen,  because,  until  that  moment,  it  liad  never  been 
applied  in  a  similar  manner. 

A  parallel  line,  strongly  reinforced  on  the  most  im- 
portant point  of  attack,  is  unquestionably  good,  and  co- 
incides with  the  principle  which  we  consider  as  the  basis 
of  all  operations.  It  may  therefore  conduce  to  victory, 
but  IS  nevertheless  subjected  to  several  inconveniences. 
The  weak  part  of  the  line,  being  so  near  the  enemy,  may 
be  drawn  into  action  against  the  intentions  of  the  com- 
mander, and  be  defeated,  and  thus  frustrate  the  advanta- 
ges which  might  have  been  gained  on  the  opposite  flank. 
The  reinforced  part  of  the  line  may  defeat  its  opponent; 
but  it  cannot,  on  that  account,  take  the  enemy's  line  in 
flank  and  rear,  without  making  au  extensive  movement, 
■which  would  cause  a  separation  from  the  other  divisions, 
if  they  happened  to  be  engaged.  But  if  those  divisions 
■were  not  engaged,  and  therefore  enabled  to  follow  the 
movements  of  the  reinforced  part  of  the  line,  still,  as 
this  maiOEuvre  would  be  circular,  the  enemy,  by  march- 
ing on  the  chord  of  the  arch,  would  oppose  to  it  a  direct 
and  more  rapid  counter-movement,  which  would  place 
the  offensive  on  his  side,  and  bring  his  mass  of  forces 
first  on  the  piincipal  point  of  attack.  But  the  disposi- 
tion of  the  king  of  Prussia  at  Leuthen  has  quite  a  dif- 
ferent effect ;  not  only  is  the  extremity  of  the  attacked 
■wing  ovei  powered  by  a  whole  line,  but  the  flank  of  that 
wing  is  turned,  and  its  rear  taken  in  reverse  ;  and  all 
this  is  performed  without  manoeuvre,  or  prolonging  the 
diagonal  direction,  by  simply  marching  tlic  wliole  front 
from  its  oblique  position  straightforward.  The  divisions 
not  destined  to  form  the  first  attack  cannot,  from  their 
distance,  be  engaged  with  a  superior  enemy.  They  incur 
no  such  risk,  and  yet  they  are  in  a  situation  to  render 
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successively  their  support  to  the  wing  which  is  en- 
gaged. 

Having  thus  attempted  to  explain  the  airangements 
for  battle,  and  the  different  modes  of  attack,  we  shall 
now  proceed  to  consider  what  measures  ought  to  betaken, 
after  the  termination  of  the  battle,  by  the  victorious,  and 
by  the  defeated  army.  The  army  which  has  attacked 
and  beaten  its  opponent  should  observe  the  following 
rules:  1.  The  light  and  other  detached  troops  must 
instantly  pursue  the  enemy,  with  the  view  of  increasing 
his  disorder;  the  whole  army  follows  more  leisurely, 
and  in  good  order.  2.  As  soon  as  we  can  perceive  the 
direction  of  the  enemy's  retreat,  we  must  determine 
what  is  to  be  done  to  increase  his  loss  ;  as,  to  cut  off  the 
retreat  of  a  part  of  his  force,  or  to  place  artillery  in  such 
a  manner  as  to  obstruct  the  retreat,  and  render  it  more 
confused  and  bloody,  and  prevent  the  enemy  from  rally- 
ing. 3.  All  the  posts  which  have  been  placed  for  the 
purpose  of  covering  the  retreat,  must  be  instantly  and 
vigorously  attacked,  in  order  to  avail  ourselves  of  the 
panic  among  the  troops.  4.  We  must  pursue  the  enemy 
as  long  as  day-light  and  the  strength  of  the  troops  will 
permit,  in  order  to  push  our  victory  to  the  utmost.  For 
the  maxim,  that  we  ought  to  make  a  golden  bridge  for  a 
flying  enemy,  is  only  to  be  put  in  practice  when  we  can 
do  no  better.  5.  As  every  battle  is  fought  on  account  of 
some  ulterior  object,  we  should  immediately  proceed  to 
the  accomplishment  ef  that  object,  as  soon  as  we  have 
made  the  necessary  arrangements  for  the  care  of  the 
wounded,  &c.  For  every  thing  ought  to  be  previously 
in  readiness  for  the  maintenance  of  the  troops  in  their 
farther  advance  ;  and  we  must  be  prepared  to  take  ad- 
vantage of  all  the  errors  which  the  enemy  may  commit 
in  his  retreat. 

If  the  victory  has  been  gained  by  the  army  acting  on 
the  defensive,  the  same  rules,  upon  the  whole,  are  to  be 
observed,  but  with  more  caution.  For  the  same  rea- 
sons which  forced  it  to  select  a  position,  and  there  await 
the  attack  of  the  enCmy,  generally  prevent  it  from  pur- 
suing him,  and  following  up  the  victory  farther.  They 
must  beware,  indeed,  of  leaving  their  position  too  soon, 
and  pursuing  too  keenly,  because  the  enemy  might 
otherwise  turn  round  and  attack  the  troops  which  had 
given  up  their  advantages,  beat  and  pursue  them,  and 
enter  the  position  along  with  them. 

If  the  attacking  party  have  been  beaten,  the  following 
rules  are  to  be  observed:  1.  So  long  as  there  is  any 
chance  of  victory,  the  repulsed  troops  must  be  formed 
again,  and  led  on  anew  to  the  attack  ;  or  their  place  sup- 
plied by  fresh  troops  ;  and  the  moment  must  be  accu- 
rately determined,  beyond  which  the  retreat  cannot  be 
delayed  without  danger.  2.  As  soon  as  this  moment 
arrives,  the  dispositions  previously  determined  upon 
must  be  made.  These  consist  in  occupying  with  troops 
and  artillery  all  tenable  places,  such  as  villages,  houses, 
woods,  heights,  &c.  lying  at  the  distance  of  a  short 
gun-shot  from  the  roads  along  which  the  army  is  to  pass, 
in  order  that  the  troops  may  securely  retire  under  their 
fire.  These  places  must  be  so  much  the  stronger,  if  the 
retreating  troops  have  a  defile  to  pass.  And,  if  possible, 
the  retreat  of  ihe  troops  which  have  been  thrown  into 
them  must  not  be  allowed  to  he  cut  off,  after  they  have 
accomplished  their  object.  3.  When  these  dispositions 
have  been  made,  the  canjion  are  to  be  marched  off  the 
field  of  battle,  in  order  to  save  our  artillery.  But  should 
there  be  decisive  batteries,  which  cover  the  retreat  ; 
we  should   rather  sacrifice  them  than  expose  ourselves 
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to  the  loss  of  a  great  number  of  troops  :  but  we  should 
also  consider  how  the  enemy  can  use  them  when  he  has 
got  them.  For  if  he  cannot  immediately  turn  them 
against  the  retreating  troops,  it  is  the  less  necessary  to 
hesitate  to  sacrifice  a  few  pieces  of  cannon  to  the  safety 
of  the  army.  4.  The  troops  follow  the  artillery  ;  anil 
in  broken  ground  the  cavalry  march  off  first  ;  on  plain 
ground,  the  battalions  which  have  been  engaged  in  fight- 
ing fall  back  and  march  off,  and  the  cavalry,  in  the  mean 
time,  take  up  a  position,  from  which  they  can  fall  upon 
the  flank  of  the  pursuing  enemy.  When  the  infantry 
have  thus  marched  off,  under  cover  of  the  cavalry,  the 
latter  also  retire  in  the  best  possible  order.  5.  A  rear 
guard,  as  in  every  march,  must  be  formed  of  those 
troops  which  have  suffered  least;  but  much  stronger 
than  upon  ordinary  occasions  ;  and  they  must  proceed 
with  much  more  caution.  The  infantry  of  the  rear 
guard  occupies  all  that  can  cover  the  retreat  ;  and  calls 
in  all  its  posts  as  it  proceeds.  The  cavalry  always 
marches  in  such  a  manner,  that  it  can  easily  form  in 
order  of  battle  ;  it  retires,  therefore,  en  ec/iccjuier,  or  in 
sucli  other  order  as  the  nature  of  the  ground  will  per- 
mit ;  so  as  to  combine  rapidity  with  order.  When  an 
obstacle  occurs  in  a  retreat,  the  rear  guard  forms  in  or- 
der of  battle,  and  takes  up  the  best  position  for  covering 
the  army,  by  which  it  must  be  supported,  should  it  be 
too  violently  attacked. 

Nearly  the  same  rules  must  be  observed  by  an  army 
which  has  been  attacked  snd  beaten;  only  that  it  must 
commence  by  again  forming  in  line,  before  proceeding 
in  the  retreat,  at  least  if  it  is  to  be  conducted  with  or- 
der. For  the  line  of  an  army  acting  on  the  defensive, 
and  beaten,  is  always  broken  ;  although  this  does  not 
hold  in  the  case  of  an  army  acting  on  the  offensive.  In 
such  a  retrograde  movement,  the  points  where  the  army 
is  to  form,  and  upon  which  it  is  to  lean  its  flanks,  must 
have  been  previously  determined.  If  from  this  position 
it  be  possible  to  deprive  the  enemy  of  his  advantage  by 
a  general  attack,  a  spirited  commander  will  not  hesitate 
to  attempt  it.  Otherwise  the  enemy  must  be  kept  in 
check,  in  the  new  position,  until  all  our  dispositions  are 
made  for  the  retreat. 

Both  parties,  after  the  loss  of  a  battle,  must  immedi- 
ately endeavour  to  take  up  and  maintain  a  strong  posi- 
tion, to  repair  the  loss  they  have  suffered,  and  then  pro- 
Cv  d  again  to  the  execution  of  their  design.  The  far- 
ther wc  retreat,  we  not  only  lose  a  greater  tract  of  coun- 
try, but  the  army  becomes  more  discouraged,  a  circum- 
stance which  is  always  of  much  greater  consequence 
than  the  loss  of  a  battle. 

General  Lloyd,  the  celebrated  commentator  on  the 
military  occurrences  of  the  seven  years  war,  has  laid  it 
down  as  a  rule,  that  an  army  retreating  ought  to  be  di- 
vided into  as  many  strong  corps  as  the  nature  of  the 
country  will  admit  of;  because,  in  this  case,  the  enemy 
can  do  you  no  very  essential  damage.  If  he  separates  his 
army  likewise  into  many  corps,  none  of  them  will  be 
strong  enough  to  undertake  any  thing  of  consequence  ; 
and  if  they  keep  too  close,  they  may  receive  some  con- 
siderable check.  Another  advantage  arising  from  this 
method  of  retiring  is,  that  the  enemy  cannot  intercept 
any  of  your  corps  ;  because  he  can  neither  push  be- 
tween them,  nor  go  so  far  about  as  to  come  before  them, 
without  exposing  his  own  troops  to  be  hemmed  in  be- 
tween your  different  corps.  If  he  follows  you  with  his 
whole  army,  one  division  only  can  be  in  danger;  which 
may  be  easily  avoided  by  forming  a  strong  rear-guard, 
S  s 
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who  will  get  time  for  the  remainder  to  march  off  in 
safety  ;  and  the  more  so,  as  a  small  corps  marches  much 
more  lightly  tlian  an  aimy.  Care  must  be  taken  not  to 
engage  the  whole  corps;  because,  if  the  enemy  is  near, 
and  acts  with  vigour,  it  will  be  entirely  lost. 

Tiiese  ideas  of  Lloyd,  which  are  contiary  to  the  prin- 
ciples upon  which  most  of  his  own  maxims  are  esta- 
blished, have  been  wrought  up  into  a  system  by  Bulow, 
under  the  title  of  eccentric  retreats,  in  opposition  to 
concentric  movements.  A  contrary  system,  however,  is 
with  greater  propriety,  we  think,  maintained  by  Jo- 
niini.  We  have  already  observed,  that  an  army  inferior 
in  numbers  to  its  antagonist  ought  always  to  endea- 
vour to  act  in  a  body  ;  because  it  is  only  by  so  doing 
that  it  can  hope  to  obtain  any  advantage  over  the  ene- 
my. It  cannot  be  disputed,  that  an  army  compelled  to 
retreat  is  already  sufficiently  weak,  witliout  being  be- 
sides divided.  All  the  divisions,  indeed,  cannot  be 
ruined  when  thus  separated;  but  one  or  two  will  cer- 
tainly meet  with  such  a  fate  ;  and  the  most  disastrous 
concentric  retreat  cannot  produce  any  thing  more  cala- 
mitous. When  we  shall  have  compared  the  system  of 
Lloyd  and  Bulow  with  events,  and,  in  particular,  with 
the  result  of  the  concentric  retreat  of  the  Archduke 
Charles  of  Austria,  in  1796,  we  have  no  doubt  but  the 
propriety  of  drawing  opposite  conclusions  to  their's  will 
be  universally  admitted.  Lloyd,  indeed,  is  already  in 
contradiction  with  himself;  for  he  allows  that  the  di- 
viding of  the  pursuing  forces  exposes  them  lo  defeat. 
How  then  can  he  advise  the  pursued  to  commit  the  same 
fault  ? 

Sect.  IX.  Of  Cantonments  and    Winter  Quarters. 

When  the  weather  becomes  so  bad  that  the  body 
cannot  withstand  it,  the  troops  ought  not  to  be  exposed 
to  it  in  the  open  field,  but  should  be  placed  in  quar- 
ters, where  they  may  find  shelter  and  protection.  And, 
as  active  service  in  the  field  is  extremely  fatiguing, 
they  ought  to  be  placed  at  the  end  of  a  campaign  in  ex- 
tensive quarters,  where  they  may  find  subsistence  and 
comfort,  in  order  to  refresh  themselves.  Hence  arises 
a  twofold  mode  of  placing  troops  in  quarters  :  1,  When 
the  only  object  is  lo  shelter  the  troops  from  the  wea- 
ther. 2.  When  they  are  distributed  in  extensive  quar- 
•trs,  with  a  view  to  their  subsistence  and  comfort.  The 
former  are  called  cantonments,  the  latter  winter  quar- 
ters. 

As  the  army  is  incapable  of  withstanding  the  enemy 
in  its  quarters,  the  general  principle,  whence  all  the 
rules  for  the  distribution  of  the  troops  in  quarters  is  de- 
rived, is  this  :  That  in  case  of  an  attack  from  the  enemy, 
we  should  always  have  it  in  our  power  to  draw  the 
army  together  in  order  of  battle,  upon  an  advantageous 
field,  before  the  enemy  can  attack  us. 

Raii\  and  nightly  cold  force  us  first  to  place  the  ca- 
valry, on  account  of  the  horses,  in  tlie  villages.  Their 
quarters  must  be  so  disposed,  that  the  camp  of  the  in- 
fantry completely  covers  them,  and  the  enemy  cannot 
fall  upon  them  froirf  behind  ;  and  that  either  the  dis- 
tance of  the  out-posts,  or  the  obstacles  which  the  ground 
or  the  resistance  of  the  infantry  presents  to  the  enemy, 
should  leave  time  for  the  cavalry  to  unite  and  assist  in 
beating  off  the  attack.  The  same  principles  must  be 
followed,  when  we  are  compelled  to  place  the  infantry 
in  quarters. 

We  place  our  troops  in  winter  quarters  when  we  per- 


ceive, 1.  That  we  ourselves  can  no  longer  undertake 
any  enterprise  of  importance;  and  2.  When  the  enemy 
cannot  attack  our  troops  in  their  quarters.  The  first 
may  occur,  when  the  capture  of  a  fortress  would  be 
necessary  to  enabled  us  to  advance  farther  into  the  ene- 
my's country,  but  the  badness  of  the  weather  prevents 
us  from  undertaking  the  siege;  when  no  post  or  pass 
is  to  be  carried,  whicli  would  be  of  use  in  opening  the 
loUowing  campaign,  or  in  securing  our  quarters  ;  when 
there  are  no  provibions  any  where  to  be  consumed, 
which  the  enemy  might  want ;  or  when  no  blow  is  to 
be  executed  against  his  magazines,  &c.  The  second 
case  occurs,  wiienour  fortresses  are  sufficiently  provided 
with  all  necessaries  ;  or  when  our  quarters  are  so  dis- 
posed, that  the  enemy  either  cannot  penetrate  into  them 
at  all,  or  only  with  the  greatest  danger,  or  when  an  at- 
tack would  be  of  no  use  to  him,  but  only  ruin  his  own 
army.  Excepting  these  cases,  we  must  wait  until  the 
enemy  places  his  troops  in  quarters,  and  then  the 
campaign  sometimes  continues  during  a  great  part  of  the 
winter. 

For  the  security  of  the  quarters,  of  whatever  kind 
they  may  be,  it  is  required,  1,  In  general;  that  the 
whole  of  the  enemy's  army  may  not  be  able  to  make 
an  attack  upon  our  whole  quarters,  without  finding 
them  prepared.  2.  In  particular;  that  the  enemy's 
troops  may  not  be  able  to  attack  and  carry  one  or  other 
of  the  quarters. 

The  general  security  of  the  quarters  depends,  1.  On 
the  natui'e  of  the  country  between  the  enemy  and  the 
quarters  ;  as  when  they  are  covered  by  a  river,  a  chain 
of  mountains,  or  other  objects  forming  defiles.  In  such 
cases,  we  have  the  additional  advantage,  that  the  na- 
tural obstacles  are  generally  still  njore  effectual  at  that 
season  of  the  year.  2.  On  the  nature  of  the  ground  in 
the  quarters,  and  on  their  situation.  There  must  be  no 
defiles  within  the  quarters  which  can  interrupt  their 
connection  ;  and  in  case  the  quarters  should  be  attack- 
ed at  one  or  more  points,  the  troops  must  have  the 
means  of  retiring  and  uniting  with  the  army,  without 
the  risk  of  being  cut  off;  which  might  happen,  if  any 
one  part  were  to  form  a  projection,  not  covered  by  ten- 
able posts  or  otherwise.  3.  On  the  measures  taken 
to  protect  them.  Ail  the  approaches  through  the  de- 
file which  covers  the  quarters,  must  be  destroyed  or 
fortified.  The  quarters  must  not  be  too  far  disianl 
from  each  other  ;  and  a  common  rendezvous  must  be 
chosen,  where  they  can  all  arrive  with  rapidity  and 
safety,  and  find  an  advantageous  position.  The  jjro- 
per  distribution  depends  upon  the  time  in  which  the 
enemy  can  approximate  his  quarters,  and  make  an  at- 
tack upon  ours;  for  otherwise,  the  more  they  are  ex- 
tended, the  more  comfortable  will  it  be  for  the  troops. 
The  rapid  junction  of  the  army  on  approximating  the 
quarters,  should  be  facilitated  by  improving  the  roads 
and  communications,  removing  the  obstacles,  establibh- 
ing  signal  posts,  &c.  The  light  troops  in  front,  should 
constantly  send  out  small  patroles,  in  order  to  obtain 
notice  of  all  that  is  going  on  among  the  enemy  ;  and 
for  the  same  purpose,  the  army  should  be  piovided 
with  good  spits. 

The  security  of  the  individual  quarters  depends, 
1.  On  posts  being  well  placed  on  all  the  roads  by  which 
the  enemy  might  approach.  2.  On  the  judicious  use 
of  patroles  towards  all  points  from  whence  the  enemy 
might  approach.  3.  On  the  good  disposition  of  tne 
quarters  for  defence  against  every  surprise  and  open  at- 
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tack.  4.  On  the  discipline  of  the  troops  under  each 
commander,  and  the  regular  performance  of  their  duty. 
The  troops,  in  quarters,  however,  should  never  be  un- 
necessarily subjected  to  fatigue. 

There  is  scarcely  any  operation  in  war  more  delicate 
and  difficult,  than  the  distribution  of  the  troops  into 
winter  quarters ;  it  requires  a  perfect  knowledge  of 
the  country,  and  must  be  regulated  by  a  prodigious 
variety  of  circumstances.  1.  Regard  must  be  had  to 
the  enemy's  disposition;  2.  to  his  general  plan  of  war, 
and  to  the  particular  object  he  has  in  Tiew  for  the  en- 
suing campaign ;  and,  3.  to  the  object  you  have  your- 
self in  view  for  the  following  campaign.  If  you  pro- 
pose to  be  on  the  defensive,  the  distribution  of  the 
troops  must  be  made  in  such  a  manner,  as  to  be  able  to 
unite  in  difterent  points,  without  leaving  even  a  possi- 
bility of  their  being  intercepted  in  their  march  to  the 
place  of  rendezvous;  that  these  points  be  chosen  as 
near  the  frontiers  as  possible,  in  order  to  cover  the 
countiy;  and  that  they  be  so  well  chosen,  that  the 
enemy  can  neither  force  you  in  them,  nor  leave  you  be- 
hind, if  you  propose  being  on  the  offensive,  the  troops 
must  be  so  distributed,  thai,  in  one  march  or  two,  they 
may  form  several  great  corps  on  the  enemy's  frontiers, 
and  pass  them,  so  as  to  separate  his  quarters,  and  run 
no  risk  of  being  intercepted  before  they  join,  and  form 
one  body  in  the  enemy's  country.  Above  all  things, 
care  must  be  taken  that  tliey  are  not  exposed  to  be  in- 
<juieied  during  t'le  winter,  which  the  troops  must  en- 
joy in  peace  and  safety,  as  well  to  refresh  themselves, 
as  to  form  the  recruits.  Sec. 

The  following  is  the  manner  in  which  the  army  is 
generally  distributed  in  quarters:  1.  The  troops  of  the 
right  wing  are  placed  in  the  villages  lying  to  the  right, 
those  of  the  left  wing  in  the  villages  to  the  left,  in  the 
same  order  in  which  they  encamp.  2.  Tlie  troops  of 
the  first  line  are  placed  in  the  more  advanced  villages, 
those  of  the  second  in  the  villages  lying  behind,  in  pro- 
portion to  the  extent  of  ground  occupied  by  the  army. 
3.  The  whole  of  the  infantry,  however,  is  placed  in  the 
first  and  second  line,  and  the  cavalry  in  the  third  ;  for 
the  latter  has  no  security  in  villages.  4.  The  light 
troops  are  placed  in  front  and  on  the  flanks  of  the  ar- 
my, but,  if  possible,  so  as  to  be  in  some  degree  covered 
against  the  enterprises  of  the  enemy,  in  order  that  they 
may  not  be  obliged  to  provide  for  their  security  by 
hard  service,  otherwise  the  chief  object  of  the  winter 
quarters,  viz.  the  refreshment  of  the  troops,  of  which 
they  have  so  much  need,  would  be  rendered  nugatory. 
Tney  ure,  therefore,  placed  in  front,  but  on  this  side 
of  the  defile  which  covers  the  army;  from  whence  they 
may  watch  over  the  security  of  the  army  by  constant 
palroles,  consisting  of  only  a  small  number  of  troops. 
This  is  called  the  cordon  of  the  quarters.  5.  The  light 
infantry,  or  detachments  of  the  army,  occupy  the  en- 
trenchments on  the  bridges,  or  other  passes :  but  there, 
likewise,  all  proper  measures  must  be  taken  for  the 
maintenance  and  comfort  of  the  troops. 

The  petty  Mar  which  the  troops  carry  on  agiinst 
each  other  along  liie  cordon,  is  of  little  consequence  ; 
for  although  they  endeavour  to  attack  every  indivi- 
dual quarter,  as  soon  as  they  find  that  the  commander 
has  neglected  any  of  the  measures  of  security  ;  yet 
such  an  attack,  even  if  successful,  would  have  little 
influence,  if  the  quarters  were  otherwise  well  disposed; 
and  several  attacks  could  only  succeed  against  useless 
troops.     The  following,  therefore,   are  the  only  things 


worthy  of  attention.  1.  Attacks  upon  a  principal  post 
in  the  quarters  ;  and,  2.  A  general  attack  on  the  whole 
quarters.  Both  enterprises  may  have  a  strong  influ- 
ence on  the  attacking  army,  and  therefore  should  not 
be  wantonly  undertaken.  In  the  first  case,  we  must 
inquire,  1.  Whuher  the  object  be  worth  the  trouble. 
For  example  :  Can  we  compel  the  enemy  to  raise  his 
whole  quarters,  and  transfer  them  ?  or  can  we  main- 
tain the  place,  and  does  it  open  to  us  the  way  to  fur- 
ther enterprises?  or,  linally,  are  we  so  certain  of  suc- 
cess, that  the  hope  of  making  prisoners  is  sufficient  to 
induce  us  to  undertake  it  ?  2.  Is  it  probable  that  we 
shall  succeed  ?  This  probability  must  result  from  the 
bad  disposition  of  the  quarters,  which  enables  us  to 
approach  them  undiscovered  ;  from  the  neglect  of  pro- 
per measures  on  the  part  of  the  commander  to  prevent 
a  surprise.  The  situation  and  circumstances  must  be 
such  as  to  afford  us  the  means  of  a  safe  retreat.  When 
the  attack  has  been  determined  upon,  the  same  rules 
are  to  be  observed  as  in  the  case  of  all  other  detach- 
ments ;  and  we  may  also  observe,  that  it  is  almost  ne- 
cessary to  success,  that  we  should  get  into  the  rear  ot 
the  quarters,  either  with  the  whole  or  a  part  of  the 
detachment ;  partly  because  the  attack  from  thence  will 
be  more  unexpected  by  the  enemy,  and  therefore  have 
a  greater  chance  of  success ;  and  partly,  because  we 
may  thus  attack  him  on  more  than  one  side,  raise  his 
whole  quartets,  and  cut  off  his  retreat. 

A  general  attack  upon  the  whole  quarters  of  an  arnriy 
is,  in  all  points,  similar  to  an  attack  on  an  enemy's  coun- 
try, in  order  to  surprise  it.  The  following  reasons  may 
induce  us  to  make  such  an  attack.  1.  A  bad  disposi- 
tion of  the  enemy's  quarters.  2.  Measures  ill  taken 
among  his  troops  for  the  performance  of  their  duty.  3. 
A  well  founded  hope  that  we  shall  be  able  to  drive  the 
enemy  out  of  the  country  in  his  possession,  either  imme- 
diately, or  upon  the  opening  of  the  campaign.  This  may 
be  the  case,  if  the  enemy  have  neglected  some  tenable 
places,  and  left  it  in  our  power  to  make  ouiselves  masters 
of  iheiTi ;  or  if  he  has  enclosed  some  of  our  fortresses 
within  his  quarters,  which  the  lateness  of  the  season 
prevented  him  from  taking,  and  which  will  serve  us  as 
/loinCs  d'a/i/iui  \n  our  advance;  or,  lastly,  if  his  whole 
quarters  consist  of  an  open  country,  from  which  we  can 
drive  him  behind  defiles,  which  he  will  afterwards  in 
vain  endeavour  to  pass.  4.  The  success  of  such  an  en- 
terprise will  be  greatly  promoted  by  a  skilful  disposi- 
tion of  our  own  quarters,  by  good  and  secret  arrange- 
ments within  them,  by  which  we  shall  be  enabled  to  draw 
them  rapidly  together,  and  move  into  those  of  the 
enemy. 

Sect.  X.     Fundamental  Princifile  in  Military  Com- 
binations. 

In  this  concluding  section,  we  propose  to  lay  before 
our  readers  a  summary  of  the  essential  principles  of  mi- 
litary combinations,  extracted  from  Jomini's  excellent 
Treatise  on  Alilitary  Ofierations. 

The  fundan^ental  principle  which  ought  to  regulate 
all  military  combinations,  consists  in  operating  with  the 
great  mass  of  our  forces,  a  combined  effort  on  the  decisive 
fioint.  We  may  easily  conceive,  that  a  skilful  general 
may,  wilh'60,000  men.  beat  an  army  of  100,000,  if  he 
can  but  contrive  to  bring  50,000  men  into  action  upon 
one  part  of  the  enemy's  line.  The  numercial  supe- 
rioritv  of  the  troops  not  engaged,  in  such  a  case,  is  more 
S  s  2 
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luirtful  than  advantageous,  because  it  only  tends  to  in- 
crease the  disorder,  as  was  proved  at  the  battle  of  Lcu- 
ihen.  The  rules  for  applyint;  the  principle  above  laid 
down  are  by  no  means  numerous,  and  wc  shall  endea- 
vour to  point  them  out. 

I.  The  first  rule  is,  to  originate,  or  take  the  lead  in 
:\11  movements.  The  general  who  succeeds  in  placing 
this  advantage  on  his  side,  has  it  in  his  power  to  employ 
liis  forces  wherever  he  thinks  it  most  advisable;  on  the 
other  hand,  he  who  waits  for  the  enemy  cannot  be  master 
of  any  combination,  because  his  movements  are  subor- 
dinate to  those  of  his  adversary,  and  because  he  has  no 
longer  the  power  of  arresting  them  when  they  are  in  full 
execution.  The  general  wlio  takes  the  lead,  knows  what 
he  is  going  to  do;  he  conceals  his  march,  surprises  and 
overwhelms  an  extremity,  a  weak  part.  He  who  waits, 
is  beaten  on  one  of  those  parts,  even  before  he  has  been 
informed  of  the  attack. 

II.  The  second  rule  is  to  direct  our  movements  on 
that  weak  part  which  can  be  most  advantageously  at- 
tacked. The  choice  of  this  part  depends  upon  the  ene- 
my's position.  The  most  important  point  is  always  that 
of  which  the  occupation  would  procure  the  most  favour- 
able chances,  and  the  greatest  results.  Such,  for  ex- 
ample, would  be  the  positions  which  should  enable  us 
to  gain  the  communications  of  the  enemy,  with  the  basis 
of  his  operations,  and  to  throw  him  back  upon  an  insur- 
mountable obstacle,  such  as  a  lake,  a  large  river  without 
a  bridge,  or  a  great  neutral  power. 

In  double  and  scattered  lines  of  operations,  our  attacks 
will  be  most  appropriately  directed  on  the  central  points. 
In  carrying  the  mass  of  our  forces  to  that  (juarter,  we 
overwhelm  the  isolated  divisions  which  guard  them  ; 
the  scattered  corps  to  the  right  and  left  can  no  longer 
operate  in  concert,  and  arc  forced  to  make  those  rumous 
eccentric  retreats,  from  which  the  armies  of  Wurmser, 
of  Mack,  and  of  the  Duke  of  Brunswick  experienced 
such  terrible  effects.  In  sim|)le  lines  of  operations,  and 
in  contiguous  lines  of  battle,  the  weak  points,  on  the  con- 
trary, are  the  extremities  of  the  line.  Indeed,  the  centre 
is  more  within  reach  of  being  sustained,  at  the  same  mo- 
ment, by  the  right  and  the  left;  while  an  e x ire mity  attacked 
would  be  overwhelmed  before  the  arrival  of  sufficient 
means  from  the  other  wings  to  sustain  it,  for  these 
means  would  be  much  more  remote,  and  could  only  be 
employed  one  after  the  other. 

A  leep  column,  attacked  on  its  head,  is  in  the  same 
situation  with  a  line  attacked  on  its  extiemity;  the  one 
and  the  other  will  be  engaged  and  beaten  successively, 
as  has  been  demonstrated  by  the  defeats  of  Rnssbach  and 
Auerstadt.  At  the  same  time,  it  is  easier  to  make  new 
dispositions  with  a  column  in  depth,  tlian  with  a  line  of 
battle  attacked  on  an  extremity. 

In  executing  a  general  strategical  movement  on  the 
extremity  of  an  enemy's  line  of  operations,  we  not  only 
bring  a  mass  into  action  against  a  weak  part,  but  from 
this  extremity  we  may  easily  gain  the  rear  and  the  com- 
munications, either  with  the  basis,  or  with  the  secondary 
lines.  Thus,  Bonaparte,  when,  in  1805,  he  gained  Di- 
nauwerlh,  and  the  line  of  the  Lech,  had  established  the 
mass  of  his  force  on  the  communications  of  Mack  with 
Vieiinj,  which  was  the  basis  of  this  general  in  respect 
to  Bo'it mia,  and  rendered  it  impossible  for  him  to  unite 
■with  the   Russian  army,  which  was  his  most  important 


secondary  line.  The  same  operation  took  place  in  1806, 
on  the  extreme  left  of  tlie  Prussians  by  Saalfeld  and 
Gcra.  It  was  repealed  in  1812. 1)y  ihe  Russian  army  in 
its  movements  on  Kaluga  and  Krasnoi ;  and  again  in 
1813,  by  Bohemia  on  Dresden  and  Leipsic  against  the 
right  of  Bonaparte. 

III.  The  result  of  the  preceding  truths  proves,  that 
if  we  ought  to  prefer  an  attack  on  the  extremity  of  a 
line,  we  should  also  beware  of  attacking  the  two  extre- 
mities at  once,  unless  indeed  our  forces  are  greatly  su- 
jierior.  An  army  of  60.000  men,  which  forms  two  corps 
of  about  30,000  each,  for  the  purpose  of  attacking  the 
two  extremities  of  an  army  equal  in  numbers,  deprives 
itself  of  the  means  ol  striking  a  decisive  blow,  by  multi- 
plying uselessly  the  number  of  the  means  of  resistance 
which  the  enemy  can  oppose  to  its  two  detachments. 
Such  an  extended  and  disunited  movement  may  even 
expose  it  to  the  enemy,  who  may  collect  the  mass  of  his 
force  upon  one  point,  and  annihilate  his  adversary  by  ihe 
terrible  effect  of  his  superiority.  Attacks  multiplied  in 
a  greater  number  of  columns  are  still  more  dangerous, 
and  more  contrary  to  the  great  piinciplcs  of  the  art ;  espe- 
cially when  these  columns  cannot  be  brought  into  action 
at  the  same  instant,  and  at  the  same  point.  As  a  conse- 
quence of  tliis  maxim,  it  is  proper,  on  the  contrary,  to 
make  an  attack  upon  both  extremities,  when  we  have 
masses  greatly  superior  to  those  of  the  enemy  ;  we  may 
thus  bring  more  troops  into  action  upon  each  of  his 
wings,  while,  by  keeping  very  superior  forces  accumu- 
lated upon  a  single  point,  our  adversary  might  perhaps 
be  able  to  deploy  and  iiriiig  into  action  an  equal  number. 
We  imist  take  c  ire,  in  this  case,  to  throw  the  great  body 
of  our  force  upon  that  wing,  where  the  attack  promises 
the  most  decisive  success. 

IV.  Ill  order  to  operate  a  combined  effort  with  a  great 
mass  upon  a  single  point,  it  is  necessary,  in  strategical 
movements,  to  keep  our  forces  collected  upon  a  sjiace 
nearly  sc|uare,  in  onler  that  they  may  be  more  dispos- 
able.* Laige  fronts  are  as  contrary  to  good  princiijleSj 
as  scattered  lines,  large  detachments,  and  isolated  divi- 
sions. 

V.  One  of  the  most  efficacious  means  of  applying  the 
general  principle  above  laid  down  is,  to  make  me  ene- 
my commit  faults  contrary  to  that  principle.  We  may 
threaten  him  with  some  small  corps  of  light  troops  on 
several  important  points  of  his  communications  ;  and  it 
is  probable,  that  not  knowing  the  force  of  these  corps, 
he  may  oppose  tliem  with  numerous  divibions,  and  scat- 
ter his  forces.  These  light  troops,  at  the  same  time,  serve 
the  essential  purpose  of  collecting  intelligence  for  the 
army. 

VI.  It  is  of  great  importance,  when  we  originate  any 
decisive  movement,  to  neglect  no  means  ot  informing 
ourselves  respecting  the  enem)'s  positions,  and  me 
movements  which  he  may  make.  Tiie  system  of  esfn- 
onnage  is  very  useful,  and  no  pains  should  be  spaied  to 
bring  it  to  perfection;  but  it  is  still  more  essential  to 
procure  accurate  intelligence  by  means  of  partisans.  A 
general  ought  to  scatter  small  parties  in  all  directions, 
and  to  muhiply  their  number  with  as  much  care  as  he 
would  avoid  such  a  system  in  great  operations.  Fori  his 
purpose,  some  divisions  of  light  cavalry  are  organized, 
which  are  not  admitted  into  the  line  of  battle.  To  ope- 
rate without  these  precautions,  is  to  :narch  in  the  dark, 


•  By  this  is  not  meant  a  full  square  column,  but  that  the  liattalious  be  disposed  in  such  a  manner  as  to  be  able  to  arrive,  with  the 
same  promptitude,  from  all  poiiils,  towards  that  which  may  be  attacked. 
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and  10  expose  ourselves  to  all  the  disastrous  chances 
wliich  a  secret  movement  ol  ihe  enemy  might  proiluce. 
We  have  already  observed,  that  these  partisans  w.jukl 
contribute,  at  the  same  time,  to  alarm  the  enemy  upon 
some  important  points,  and  thus  induce  him  to  divide 
his  forces.  These  menns  are  too  mucli  neglected  ; 
the  system  oi es/iionnage  is  not  sufficiently  organized  be- 
fore hand;  jnd  the  officers  of  the  light  tiiops  have  not 
always  the  experience  requisite  to  enable  them  to  con- 
duct their  detachments.* 

VII.  In  conducting  the  operations  of  war,  it  is  not 
enough  to  carry  our  masses  skilfully  on  the  most  im- 
portant points  ;  we  must  also  know  how  to  bring  thetu 
into  action.  When  we  have  established  ourselves  upun 
these  poinls,  if  we  remain  inactive,  we  have  lost  sight  of 
the  principle  entirely.  The  enemy  may  make  countcr- 
iTianoeuvres,  and  to  deprive  him  of  the  means  of  doing 
so,  we  must  imrnediately  engage  him,  as  soon  as  we 
have  gained  his  communications  or  one  of  liis  extremi- 
ties. It  is  at  that  moment  especially  that  we  ought  to 
combine  a  simultaneous  eftun  of  our  forces.  Battles  are 
not  decided  uy  the  manss  present,  but  by  ihe  masses 
engaged.  The  former  decide  the  preparat;)ry  strategi- 
cal movements;  the  latter  determine  the  success  of  an 
action.  In  order  to  obtain  this  result,  a  skilful  general 
ought  to  seize  the  mument  when  it  is  necessary  to  carry 
the  decisive  position  of  the  held  of  battle,  and  he  should 
combine  the  attack  in  sucli  a  mannei  as  to  engage  all 
his  forces  at  the  same  time,  with  the  sole  excei>tion  of 
the  tioops  destined  to  form  the  reserve.  If  an  effort 
founded  upon  such  principles  shall  not  be  successful,  we 
cannot  hope  to  obtain  the  victory  Irom  any  combination, 
and  we  shall  have  no  other  resource  but  that  of  making 
another  attempt  with  this  reserve,  in  concert  with  the 
troops  already  engaged. 

VIII.  All  the  combinations  of  a  battle  may  be  re- 
duced to  three  systems. 

The  first,  which  is  purely  defensive,  consists  in 
awaiting  the  enemy's  attack  in  a  strong  position,  without 
any  other  object  than  that  of  maiiuaimng  ourselves  in 
it.  Such  were  the  dispositions  of  D  lun  at  Toigau, 
and  of  Marsiii  at  the  lines  of  Turin.  These  two  events 
serve  to  demonstrate  how  vicious  all  such  dispositions 
are. 

The  second  system,  on  the  contrary,  is  entirely  of- 
fensive. It  consists  in  attacking  the  enemy  wherever 
we  can  find  him;  as  L'redcii  k  did  at  Leuthen  and  Tor- 
gau,  Bonaparte  at  Jena  and  Ratisbon,  and  the  allies  at 
Leipsic. 

The  third  system  is  in  some  degree  a  middle  term 


between  the  two  others.  It  consists  in  choosing  a  field 
of  battle,  determined  according  to  its  adaptation  to  stra- 
tegical purposes,  and  the  nature  of  the  ground,  in  order 
to  iiwait  the  enemy's  attack,  and  to  seize,  during  the 
haltle  itself,  the  proper  moment  for  assuming  an  offen- 
sive attitude,  and  to  fall  upon  our  adversary  with  every 
chance  of  success.  The  combinations  of  Bonaparte  at 
Rivoli  and  Austerlitz,  those  of  Wellington  at  Waterloo, 
and  in  the  greater  part  of  his  defensive  battles  in  Spain, 
may  be  classed  under  this  head. 

It  would  be  difficult  to  lay  down  precise  rules  for 
the  employment  of  these  two  last  systems,  which  are 
•he  only  ones  that  can  be  successfully  adopted.  We 
must  always  have  a  view  to  the  moral  disposition  of 
the  troops  of  each  party,  to  the  peculiarities  of  the  na- 
tional character,  and  to  the  nature  of  the  ground  ;  and 
these  circumstances  alone  may  direct  the  genius  of  a 
commander.  We  shall  confine  our  remarks,  therefore, 
to  the  three  following  general  observations.  1.  With 
experienced  troops,  and  on  open  ground,  the  absolute 
offensive,  the  initiative  of  attack,  is  always  the  best  sys- 
tem. 2.  In  ground  of  difficult  access,  whether  by  na- 
ture or  from  other  causes,  and  with  well-disciplined 
troops,  it  is  perhaps  better  to  allow  the  enemy  to  arrive 
in  a  position  which  we  have  previously  reconnoitred, 
in  order  to  take  the  lead  of  hi;n  when  his  troops  shall 
have  been  exhausted  by  their  first  efforts. 

3.  Nevertheless,  the  strategical  situation  of  both  par- 
ties may  sometimes  require,  that  we  should  make  a 
lively  attack  upon  the  positions  of  our  adversary,  with- 
out regard  to  local  circumstances  ;  for  example,  if  it 
were  of  consequence  to  prevent  the  junction  of  two 
hostile  armies, — to  fall  upon  a  detached  part  of  an  ar- 
my, or  upon  a  corps  isolated  on  the  other  side  of  a 
river,  &c. 

IX.  The  orders  of  battle,  or  the  most  proper  disposi- 
tions for  conducting  troops  into  action,  ought  to  have 
for  their  object  to  give  them,  at  once,  activity  and  soli- 
dity ;  for  they  ought  neither  to  be  too  extended  nor  too 
crowded.  A  spare  order  is  weak  ;  troops  crowded  into 
too  dense  an  order  are  in  a  great  degree  paralised,  be- 
cause it  is  only  the  head  that  can  be  brought  into  ac- 
tion, they  are  easily  thrown  into  disorder  ;  and  artillery 
makes  dreadful  ravages  amongst  them.  It  appears  to 
us,  that  in  order  to  fulfil  both  conditions,  troops  re- 
maining on  the  defensive  may  be  partly  deployed,  and 
partly  in  columns  by  battalions,  like  the  Russian  army 
at  the  battle  of  Eylau  ;  but  the  corps  drawn  up  for  the 
attack  of  a  decisive  point  ought  to  be  composed  of  two 
lines   of   battalions  each,   instead    of    deploying,   being 


•  The  iinmense  advantages  which  the  Russian  armies  derived  from  the  services  of  the  Cossacks,  afford  sufficient  proof  of  the  truth 
of  the  above  oljservalioiis.  These  lifjht  troops,  ii)sij;nificaiit  in  the  shock  of  a  preat  battle,  are  terrible  in  a  pursuit.  They  are  the 
most  formidable  enemy  for  all  the  combiii;«tions  of  a  general,  because  he  can  never  be  certain  of  the  safe  arrival  and  execution  of  his 
orders,  and  Insconvcijs  are  always  ni  danger,  and  his  operations  uncertain.  So  long  as  an  army  had  only  a  few  regiments  of  these  par- 
tisans, the  whole  of  their  value  was  not  tnown  ;  but  when  their  number  was  increased  to  15  or  20  thousand,  an  idea  could  be  formed  of 
their  importance,  especially  in  a  countn,  the  po|)ulatiijn  of  iviiich  was  not  unfavourable  to  them. 

For  one  convoy  which  they  intercept,  we  ninst  cause  ihem  all  to  be  escorted  ;  and  the  escort  must  be  numerous  in  order  to  insure 
safety.  \V(-  are  never  certain  of  performing  a  march  unmolested,  because  we  know  not  where  the  enemy  are.  These  incidental 
duties  require  an  immense  force  ;  .md  the  regnl.ir  cav.ilry  are  soon  rendered  totally  unlit  for  service,  in  consequence  of  the  fatigues  to 
which  they  are  exposed.  The  Turkish  militia  produces  nearly  the  same  effect  on  the  Russians,  as  the  Cossacks  on  the  other  European 
armies  ;  the  convoys  are  not  mor.  s  cure  in  Biilsj^ria,  than  they  were  in  Spain  and  in  Poland.  In  other  armies,  perhaps,  some  thousands 
of  volunteer  hussars  or  lancers,  levied  at  the  commencement  of  a  war,  and  directed  by  enterprising  leaders,  on  well  chosen  strategical 
points,  would  accoinijlisli  nearly  the  same  otijcct ;  but  we  should  always  have  to  look  upon  them  as  detached  and  independent  troops, 
for  if  they  were  to  receive  their  orders  fpim  h>-  id-q^iarters,  they  would  no  longer  be  partisans.  It  is  true,  tUey  would  not  possess  pre- 
cisely the  s.me  qualities;  and,  in  the  long  run,  they  could  not  contend  with  good  Cossacks  ;  but,  to  an  unavoidable  evil,  we  must  apply 
all  the  remedies  in  our  power. 
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formed  in  columns  by  divisions,  in  the  following  man- 
ner ;• 


6th. 


Slh. 


12ih.        11th. 


4th. 

3d. 

2J. 

1st  H». 

lOih. 

9th. 

8th. 

7th. 

This  order  piesents  infinitely  more  solidity  than  a  de- 
ployed line,  whose  fluclualioiis  prevent  the  impulse  ne- 
cessary for  such  an  attack,  and  put  it  out  of  the  power 
of  the  officers  to  carry  on  their  troops.  At  the  same 
time,  with  a  view  to  facilitate  the  march,  to  avoid  the 
too  great  depth  of  the  mass,  and,  on  the  other  hand,  to 
increase  the  front,  without  at  all  injuring  its  consisten- 
cy, it  would  perhaps  be  more  proper  to  place  the  in- 
fantiy  in  two  ranks.  The  battalions  would  thus  be 
rendered  more  moveable  ;  for  the  march  of  the  second 
rank,  pressed  between  the  first  and  third,  is  always  fa- 
tiguing, fluctuating,  arid,  consequently,  less  firm  and 
lively.  Besides,  they  will  have  all  the  requisite  force, 
as  the  three  divisions  will  present  six  ranks  in  depth, 
which  is  more  than  sufficient.  Finally  ;  the  front  en- 
larged to  the  extent  of  a  third  will  present  more  fire, 
if  it  should  come  to  firing;  and  at  the  same  time  that 
it  appeared  more  fonnidable  to  the  enemy,  by  shewing 
him  more  men,  it  would  be  less  exposed  to  the  fire  of 
artillery. 

X.  In  ground  of  difficult  access,  such  as  vineyards, 
enclosures,  gardens,  and  walled  heights,  the  defensive 
order  of  battle  ought  to  be  composed  of  battalions  de- 
ployed, and  covered  by  numerous  platoons  of  sharp- 
shooters. But  the  attacking  troop,  as  well  as  the  re- 
serve, could  not  be  better  drawn  up  than  in  columns 
of  attack  by  the  centre,  as  in  the  preceding  observa- 
tion ;  for  the  reserve  must  be  ready  to  fall  upon  the 
enemy  at  the  decisive  moment,  and  attack  with  force 
and  vivacity,  that  is  to  say,  in  columns. t  Nevertheless, 
this  reserve  may  be  left  partly  deployed  until  the  mo- 
ment of  charging,  in  order  that  the  extent  of  its  front 
may  appear  tlie  more  formidable  to  the  enemy. 

XI.  In  a  defensive  battle  on  open  ground,  we  may  sub- 
stitute, for  these  columns,  squares  of  battalions,  by  doub- 
ling the  lines  of  the  two  ranks,  so  as  to  form  them  on  a 
depth  of  four.  Each  battalion  would  thus  present  a 
sufficient  mass,  as  it  would  have  only  a  front  of  from 
forty  to  fifty  files. 

This  order  seems  advantageous,  when  we  have  to 
fear  grand  attacks  of  cavalry  ;  for  it  gives,  at  once,  se- 


curity to  the  infantry,  and  shelter  to  the  cannoneers 
and  to  the  train  of  aniaeiy.  At  the  same  lime,  as  it 
afl'ords  less  activity  and  less  impulse  than  that  of  co- 
lumns of  attack,  the  latter  appears  preferable,  because, 
with  troops  well  exercised,  it  is  easy  to  form  the  square 
in  each  battalion,  by  a  simple  conversion  to  the  right 
and  left  of  the  centre  division.  The  general's  plan  of 
battle,  the  nature  of  the  gi  ouiid,  the  description  of  troops, 
must  determine  the  prtlercnce  to  be  given  to  these  two 
orders. 

XII.  If  the  art  of  war  consists  in  concerting  a  su- 
perior eflort  by  a  mass  against  weak  parts,  it  is  incon- 
irovertibly  necessary  to  push  a  beaten  army  vigorously. 

The  lorce  ol  an  army  consists  in  its  organization,  in 
the  whole  resulting  Irom  the  connection  of  all  the  parts 
with  the  central  point  which  sets  them  in  motion. 
Altera  defeat,  this  whole  no  longer  exists;  the  liar- 
mony  between  the  head  whicli  combines,  and  the  body 
which  ought  to  execute,  is  destroyed;  ihcii  relations 
are  suspended,  and  almost  always  oissolved.  The 
whole  army  is  then  a  weak  part;  to  attack  it  is  to 
march  to  a  certain  victory.  Abundant  proofs  of  these 
truths  will  be  found  in  the  march  on  Roveiedo,  and  the 
defiles  of  the  Brenta,  to  complete  the  ruin  of  Wurm- 
ser  ;  in  the  march  from  Ulm  to  Vienna, — fioai  Jena  to 
Wittemberg,  Custrin,  and  Stettin, — from  Waterloo  to 
Paris.  This  maxim  is  often  neglected  by  generals  of 
inferior  talents.  It  would  appear  that  the  whole  effort 
of  their  genius,  and  the  scope  of  their  ambition,  were 
limited  to  gaining  the  field  of  battle.  Such  a  victory 
is  a  mere  displacing  of  troops,  without  any  real  utility. 

Xlil.  In  order  to  render  the  superior  shock  of  a 
mass  decisive,  the  general  must  spare  no  pains  in  form- 
ing the  moral  disposition  of  his  army.  To  what  pur- 
pose should  we  place  50,000  men  in  order  of  battle 
against  20,000,  if  they  wanted  that  impulse  which  is 
necessary  to  carry  them  forward,  and  to  overwhelm 
the  enemy  ?  We  do  not  allude  merely  to  the  soldier, 
but  still  more  particularly  to  those  whose  business  it 
is  to  lead.  All  troops  are  brave,  when  the  chiefs  shew 
the  example  ol  a  noble  emulation  and  perfect  devotion. 
The  soldier  must  not  remain  exposed  to  fire  from  the 
mere  dread  of  a  rigorous  discipline  ;  he  must  rush  into 
it  by  the  desire  ol  not  being  outdone  by  his  officers  in 
honour  and  bravery,  and,  above  all,  by  the  confidence 
with  which  he  has  been  inspired  in  the  wisdom  of  his 
leaders  and  the  courage  of  his  companions  in  arms. 

In  all  his  calculations,  a  general  must  be  able  to  rec- 
kon upon  the  zeal  of  his  lieutenants;  he  must  be  as- 
sured that  a  vigorous  attack  will  take   place  wherever 


•  \  division  consists  of  two  platoons  ;  thus  the  battalion  being  composed  of  six  companies,  or  six  platoons,  will  have  three  divisions, 
which,  in  fact,  will  cause  it  to  form  on  three  hnes.  .       u  .  ■,  ■      ,    ■        n    .  .k    -j  , ,  u         -i 

This  remark,  however,  refers  to  the  French  constitution  of  battalions  and  regiments ;  but  it  is  obvious  that  the  idea  could  be  easily 
modified  so  as  to  apply  to  our  own,  by  forming  our  battalions  into  columns  of  four  grand  divisions  (supposing  the  <?ank  companies 
absent)  closed  to  half  distances,  and  a  whole  brigade,  as  a  regiment,  is  formed  in  the  above  order. 


Thus  : 


Or  if  the  ground  would  not  admit  of  the  depth  of  these  columns,  they  might  be  made  only  of  two  grand  divisions  in  rear  of  each 

t  \t  has  been  said  that  the  Duke  of  Wellington  always  fought  with  his  troops  deployed.  This  may  be  true  in  so  fiir  as  relates  to  the 
troops  who  were  to  remain  on  the  defensive,  but  for  his  oViensive  and  inaiia;iivring  wings,  we  think  he  must  have  formed  columns. 
Otherwise,  those  must  have  been  greatly  to  blame,  who  allowed  themselves  to  be  beaten,  with  equal  forces,  by  such  a  system  ;  for 
a  Geneial'could  desire  nothing  better  than  to  have  an  adversary  «lio  bhonld  always  employ  it. 

It  must  not  be  thought,  however,  that  in  presenting  an  order  of  baitle  as  the  most  advantageous,  we  mean  to  assert  that  a  victory 
would  be  impossible,  unless  it  were  strictly  followed.  Local  cironmslances,  general  causes,  superior  numbers,  the  moral  disposition 
of  the  troops  and  of  ihe  commanders,  are  considerations  which  must  also  be  taken  into  the  account ;  and  in  reasoning  from  a  general 
maxim,  we  must  assume  that  all  these  chances  are  equal. 
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lie  orders  it  to  be  made.  In  order  to  attain  this  end, 
he  must  render  himself  at  once  beloved,  esteemed,  and 
feared  ;  and  he  ought  to  have  the  choice  and  the  fate 
of  his  lieutenants  in  his  own  hands.  If  they  have  ar- 
rived at  this  rank  by  the  right  of  seniority  alone,  we 
may  conclude  beforehand  that  they  will  scarcely  ever 
possess  the  qualities  necessary  to  enable  them  to  fulfil 
their  important  functions.  This  circumstance  alone  may 
cause  the  failure  of  the  best  planned  enterprises. 

It  will  be  seen  from  this  rapid  sketch,  that  the 
science  of  war  is  composed  of  three  general  combina- 
tions, each  of  which  presents  but  a  small  number  of 
subdivisions.  The  only  perfect  operations  will  be  those 
in  which  these  three  combinations  shall  be  properly  ex- 
ecuted. 

The  first  of  these  combinations  is  the  art  of  embrac- 
ing lines  of  operations  in  the  most  advantageous  man- 
ner, or  what  it  commonly  called  t/ie  plan  of  a  cam- 
fiaign.  We  do  not  well  understand,  indeed,  what  is 
meant  by  this  term ;  for  it  is  impossible  to  lay  down  a 
general  plan  for  a  whole  campaign,  the  first  movement 
of  which  may  overthrow  the  whole  scaffolding,  and  in 
which  it  may  be  impossible  to  foresee  beyond  the  second 
movement. 

The  second  branch  is  the  art  of  conducting  our 
masses  in  the  most  rapid  manner  possible  to  the  deci- 
sive point  of  the  primitive  or  accidental  line  of  opera- 
tions. This  is  what  we  commonly  understand  by  stra- 
tegy ;  which  is  nothing  else  than  the  means  of  execut- 
ing this  second  combination. 

The  third  branch  is  the  art  of  combining  the  simul- 
taneous employment  of  our  greatest  mass  on  the  most 
important  point  of  a  field  of  battle  ;  or  the  art  of  bat- 
tles, which  some  authors  have  called  the  order  of  bat- 
tle, while  others  have  treated  it  under  the  name  of  Tac- 
tics. 

See  the  works  of  Xenophon  ;  Arrian ;  Polybius ; 
Caesar  ;  Vegetius  ;  Folard  ;  Montecuculi's  Memoires, 
avec  les  commencaires  du  Comte  Turfiin  de  Cressi  ;  Tur- 
pin,  Easai  sur  I' Art  de  la  Guerre  ;  Puysegur,  Art  de 
la  Guerre,  fiar  firincifies  el  fiar  regies  ;  Marechal  de 
Saxe,  Lettres  et  Memoires,  &c.  Paris  1794.  The  works 
of  the  King  of  Prussia.  Lloyd's  History  of  the  Seven 
Years'  IVar,  with  Tempelhoff's  continuation  Gui- 
chard,  Memoires  Militaires  sur  le  Grecs  et  les  Romains. 
Warnery,  Remarques  sur  le  Militaire  des  Turcs  et  des 
Russes,  Breslaw,  1771.  Ejusd,  Commenlairea  sur  les 
Commentmires  du  Comte  de  Turfiin  sur  Montecuculi,  &c. 
St.   Marino,    1777.     Ejusd.  Remarijues    sur  la  Cavalrie, 

1781.  Ejusd  Melanges  de  Remarques,  surtout  sur  Cesar, 

1782.  Ejusd.  Camfiagnes  de  Frederic  II.  Sir  David 
Dundas,  Princifiles  of  Military  Mox>ements.  London, 
1788.  Biiiow.Gfisf  des  neuern  .Kriegs  Systems,  Ham- 
burgh, 1802.  Gmhtn,Essai  general  de  Tactique.  PsLTts, 
1803.  MuUer's  Elements  of  the  Science  of  War.  London, 
1811.  ThonibOii's  il/z/iVar!/ A/cOTO!r«  Caractere  Militaire 
des  Armecs  Eurofieennes,  &>  L.ndon,  1802.  Rogniat, 
Consideralitjns  sur  I'Art  de  la  Guerre,  an;l  (he  German 
tranbiation  by  Major  Decker,  under  the  title:  Ansich- 
ten  Uber  die  KriegfUlirung  im  Geiste  der  Zeit  Berlin, 
1817.  Joniini,  Traite  des  Grandes  Ofierations  Militaires, 
and  Histoire  Critique  et  Militaire  des  Camfiagnes  de  la 
Revolution,     (r) 
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Fig. 

Fig. 

Fig. 

Fig. 

Fig. 

Fig. 
Fig. 
Fig. 


Fig. 
Fig. 
Fig. 
Figs 

Fig. 
Fig. 


2. 


5. 


Represents  a  battalion  forming  Front  to  the 
Rear  by  a  Counter-march  of  the  whole. 

Forming  Front  to  the  Rear  by  a  Counter- 
march of  Platoons. 

A  Battalion  forming  Front  to  the  Rear  by 
wheeling  about. 

One  half  faced  to  the  Right-about,  previous 
to  wheeling. 

Forming  Front  to  the  Flank,  by  facing  to  the 
Right  or  Left,  and  marching  up. 

6.  The  same,  by  Deploying. 

7.  The  same,  by  a  single  quarter  Wheel. 

8.  The    same,  by    an  eighth  Wheel,  by   Com- 

panies, the   Flank  Company  only  making 
an  entire  Wheel. 

9.  The  same,  by  wheeling  round  the  Centre. 
10  k  11.  Forming  from  Line  into  Columns. 
12.  Forming,  or  Deploying,  from  the  Centre. 

13,  14.  A  Battalion  in  Column  marching  off  to 
the  Right  and  to  the  Left. 

15.  Marching  forwards  in  Columns. 

16.  Marching  to  the  Rear  in  Columns. 

PLATE  CCCLXXXIL 


Fig.  17.  A  Counter-march  hy  Columns. 

Fig.  18.  Coiumns  breaking  off  on  a  narrow  road,  or 

defile,  without  hulling. 
Fig.  19    The  Oblique  March  by  Columns. 
Fig.  20.  Close  Columns  forming  Front. 
Fig.  21     Deploying  from  the  Centre. 
Fig.  22.  The  Movements  reversed,  the  last  Division 

formiiie:  the  Head. 
Fig.  23.  Formiiig  Fiont  tothe  Rear  by  counter-march- 

intc  and  deploying. 
Figs.  24,  25.  Close    Columns    forming   Front   to  the 

Flank. 
Figs.  26,  27,  28.  Columns  formed  by  wheeling  placed 

in  order  of  Battle  to  the  Front. 
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.  29,  30.  31.  32,  33.  34,  35,  36.    Columns  forming 
Front  to  the  Rfar. 

37.  Columns  deploying  close  to  a  Defile. 

38.  Passino:  Obstacles,  and  forming  Line. 

39.  The  Oblique  Order  in  Line. 

40.  The  Oblique  Order  by  Echelons 

41.  All  .\riny,  in  lour  Columns  of  March,  form- 

irii;  Line. 

42.  An  Army  attacked  on  its  Fhnk,  changing  the 

direction  of  its  Columns,  and  gaining  the 
Flank  of  the  Enemy. 
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Order  of  Battle  at  Kollin. 


1-igs 

Fig. 
Fig. 
Fig. 
Fig. 
Fig. 

Fig: 
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PLATE  CCCLXXXV. 
Order  of  Baltic  at  Rossbach. 

PLATE  CCCLXXXVL 
Order  of  Battle  at  Leuthen. 
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Lines  of  March,  1.  At  Kollin  ;  2.  At  Rossbach  ;  S.  At 
Leuthen. 


MIL 

MILITIA.     See  Britain,  and  England. 

MILK.     See  Dairy. 

MILL.     See  Barley  Mill,  Drug  Mill,  and  Ht- 

DRODYNAMICS. 

MILLAR,  John,  Professor  of  law  in  the  university 
of  Glasgow,  was  born  on  the  2ii\  of  June,  1735,  in  the 
parish  of  Shotts,  of  which  his  father,  Mr.  James  Millar, 
was  then  minister.  His  mother  was  the  daughter  of 
Mr.  Hamilton  of  Westburn,  a  gentleman  of  considera- 
ble estate  in  Lanarkshire.  He  received  the  ludiments 
of  his  education  at  the  grammar-school  of  Hamilton; 
and,  in  1746,  he  repaired  to  the  college  of  Glasgow, 
where  he  formed  an  acquaintance  with  the  celebrated 
Mr.  Watt,  afterwards  of  Birmingham,  Dr.  Adam  Smith, 
and  other  eminent  characters. 

Mr.  Millar  was  originally  destined  for  the  church,  but 
he  afterwards  resolved  to  devote  himself  to  the  profes- 
sion of  the  law.  About  the  time  he  had  finished  his 
studies  at  Glasgow,  he  received  an  invitation  from  Lord 
Kames  to  reside  in  his  family,  and  superintend  the  edu- 
cation of  his  son.  In  this  situation  he  continued  about 
two  years;  during  which  period  he  had  an  opportunity 
of  cultivating  the  acquaintance  of  Mr.  Hume,  the  histo- 
rian, and  was  entrusted  with  the  education  of  his  ne- 
phew, the  present  very  eminent  professor  of  Scotch  law 
in  the  university  of  Edinburgh. 

In  1760,  Mr.  Millar  was  called  to  the  bar  ;  and  he  was 
soon  looked  upon  as  a  very  rising  young  lawyer.  Cir- 
cumstances, however,  soon  afterwards  induced  him  to 
abandon  his  prospects  at  the  bar,  and  to  solicit  the  va- 
cant appointment  of  professor  of  law  in  the  university  of 
Glasgow,  which  he  obtained  in  1761.  About  the  same 
time,  he  married  Miss  Craig,  a  lady  nearly  of  his  own 
age,  to  whom  he  had  formed  a  strong  attachment.  In 
the  discharge  of  his  duties  as  a  professor,  Mr.  Millar 
delivered  several  courses  of  lectures  in  the  university  on 
the  Roman  law, — on  the  general  principles  of  jurispru- 
dence,—on  government, — on  Scotch  law  ;  to  which,  a 
few  years  before  his  death,  he  added  a  coui  se  of  lectures 
on  the  law  of  England.  He  never  wrote  liis  lectures, 
but  was  accustomed  to  speak  from  notes,  containing 
merely  his  arrangement,  his  chief  topics,  and  some  of 
his  principal  facts  and  illustrations.  For  the  transi- 
tions from  one  part  of  his  subject  to  another,  the  occa- 
sional allusions,  the  minor  embellishments,  and  the  whole 
of  the  expression,  he  trusted  to  that  extemporaneous 
elo(iuencc,  which  seldom  fails  a  speaker  who  is  well  in- 
formed and  deeply  interested  in  his  subject.  The  ability 
he  displayed  as  a  public  teacher  soon  attracted  a  nume- 
rous concourse  of  students  to  his  lectures,  and  contri- 
buted to  raise  the  character  of  the  university,  of  which 
he  was  a  member,  to  a  high  degree  of  celebrity. 

On  his  coming  to  Glasgow,  Professor  Millar  became 
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a  member  of  the  Literary  Society,  consisting  chiefly  of 
professors,  together  with  some  clergymen  of  the  city  and 
neighbourhood,  which  had  been  instituted  in  1752;  and 
he  immediately  proved  himself  a  very  active  and  zealous 
promoter  of  its  views.  He  continued  to  attend  its  meet- 
ings with  a  punctuality  of  which  there  are  few  examples, 
during  a  period  of  forty  years  ;  reading  discourses  in  his 
turn,  and  taking  a  lively  interest  in  all  its  discussions. 
Having  employed  himself,  lor  some  years,  principally  in 
collecting  materials  for  his  various  lectures,  he  after- 
wards found,  that,  notwithstanding  his  public  duties,  it 
was  in  his  power  to  do  justice  to  such  young  men  as 
might  be  entrusted  to  his  care  as  domestic  pupils ;  and 
to  their  instruction  he  accordingly  dedicated  a  very  con- 
siderable part  of  his  time. 

Such  were  his  regular  and  stated  occupations  during 
the  winter.  For  some  years  after  he  was  settled  at  Glas- 
gow, he  was  in  the  habit  of  spending  a  great  part  of  the 
summer  with  his  father  at  Hamilton;  but  as  his  family 
increased,  this  plan  became  more  inconvenient ;  and  his 
uncle,  Mr.  Millar  of  Milheugh,  ever  attentive  to  the 
comfort  of  hisnepliew,  gave  him  the  small  farm  of  White- 
moss,  near  the  village  of  Kilbride,  about  seven  miles 
from  Glasgow,  where  he  amused  himself  with  agricul- 
tural improvements. 

In  the  year  1785,  Mr.  Millar  lost  both  his  uncle  and 
his  father,  who  died  within  a  few  days  of  each  other, 
and  in  consequence,  he  succeeded  to  the  property  of 
Milheugh,  where  he  had  an  opportunity  of  gratifying  his 
taste  for  agricultural  pursuits  and  rural  embellishment. 
During  his  residence  in  the  country,  however,  he  also 
employed  a  great  part  of  his  leisure  in  perusing  such 
books  as  his  other  avocations  in  winter  prevented  him 
from  reading,  and  in  preparing  his  own  works  for  the 
press.  In  1771,  he  published  his  treatise  On  the  Origin, 
of  the  Distinction  of  Ranks,  which  was  very  favourably- 
received,  both  in  this  country  and  on  the  continent ;  and 
in  1787,  he  gave  to  the  world  his  Historical  View  of  the 
English  Government,  from  the  Settlement  ef  the  Saxons 
in  Britain  to  the  Accession  of  the  House  of  Stewart, 
These  two  are  the  only  works  to  which  Mr.  Millar  pre- 
fixed his  name  ;  nor  does  it  appear  that  he  published  any 
other  tracts,  except  one  or  two  anonymous  pamphlets 
on  political  subjects,  and  a  few  articles  in  the  Analytical 
Re-view. 

Amidst  his  other  avocations,  Mr.  Millar  found  time 
for  some  limited  practice  as  a  lawyer,  giving  opinions, 
as  a  counsel,  previous  to  the  commencement  of  law-  suits, 
and  acting  occasionally  as  an  arbiter.  He  was  also  in 
the  habit,  for  many  years,  of  acting  as  counsel  for  cri- 
minals at  the  circuit  courts  of  justiciary,  where  he  ex- 
hibited imcommon  skill  and  acutcness  in  the  cxamina- 
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tion  of  witnesses,  and  a  powerful  and  manly  eloquence  in 
his  addresses  to  the  jury. 

Mr.  Millar  paid  two  visits  lo  London,  one  in  1774,  and 
another  in  1792  ;  at  which  latter  period  he  arrived  in 
sufficient  time  to  be  present  at  several  very  important 
debates  in  both  houses  of  parliament ;  and  he  also  en- 
joyed the  satisfaction  of  becoming  acquainted  with  Mr. 
Fox,  and  the  other  leaders  of  opposition,  to  whose  prin- 
ciples he  was  warmly  attached.  The  chief  part  of  his 
lime,  however,  was  spent  in  the  society  of  his  former 
pupils,  Lord  Lauderdale  and  Mr.  Adam,  now  Lord  Chief 
Commissioner  of  the  Jury  Court  in  Scotland,  and  in  the 
family  of  his  old  and  much  esteemed  friend,  Dr.  Moore, 
author  of  Zeluco  and  Edward. 

Mr.  Millar  had  been  uniformly  zealous  in  his  attachment 
to  the  party  of  the  Whigs  ;  and  the  Trench  Revolution,  at 
its  commencement,  rivetted  his  attention,  and  in  its  early 
progress  excited  his  fondest  hopes.  When  a  similar 
spirit  seemed  to  be  called  into  action  in  this  country, 
by  the  force  of  example,  Mr.  Millar  became  a  mem- 
ber of  the  association  known  by  the  name  of  the  St-ciety 
of  tlie  Friends  of  the  People,  and  he  took  a  warm 
interest  in  all  the  political  discussions  of  the  times.  Of 
course,  he  was  decidedly  hostile  to  all  the  measures  of 
Mr.  Pitt's  administration,  and  in  particular  to  those  con- 
nected with  the  contest  between  this  country  and  revo- 
lutionary France,  which,  with  many  other  individuals,  he 
regarded  as  injurious  to  the  cause  of  liberty. 

In  1791,  he  lost  his  second  daughter,  who  was  carried 
off  by  consumption;  and  in  1795,  his  wife  died,  after  a 
long  and  painful  illness.  In  the  spring  of  the  last  men- 
tioned year,  his  son,  who  had  passed  advocate,  and  got 
into  business  at  the  bar,  emigrated  to  America  ;  but  soon 
after  his  arrival,  he  was  struck  with  a  coufi-de-solcil,  of 
which  he  almost  instantly  expired.  This  succession  of 
melancholy  events  in  his  family,  could  not  fail  to  pro- 
duce a  deep  impression  on  the  sensible  mind  of  Mr. 
Millar;  but  after  the  first  shock,  he  seemed  to  have  re- 
covered his  self-possession.  About  the  end  of  the  year 
1799,  he  was  himself  seized  with  a  very  dangerous  in- 
flammatory complaint,  from  which,  however,  after  a  few 
weeks  of  severe  indisposition,  he  appeared  perfectly  re- 
covered. In  the  month  of  May,  1801,  he  was  again  taken 
ill,  after  having  exposed  himself  for  several  hours  to  a 
hot  sun  ;  and  his  complaint  soon  assumed  the  appear- 
ance of  the  most  dangerous  pleurisy,  which  terminated 
his  life  on  the  30th  of  that  month,  in  the  66th  year  of  his 
age. 

In  his  person.  Professor  Millar  was  about  the  middle 
stature  ;  of  a  strong,  active,  and  athletic,  rather  than  an 
elegant  form  ;  and  his  countenance  was  uncommonly  ani- 
mated and  expressive.  He  was  very  temperate  in  his 
mode  of  living,  and  regular  in  his  habits  of  exercise. 
His  manner,  upon  first  entering  a  room,  was  not  altoge- 
ther free  from  formality  and  consiramt ;  but  this  was  only 
of  momentary  continuance.  He  possessed  a  wide  range 
of  information  ;  and  his  conversation,  whether  upon  sub- 
jects of  a  lighter  or  a  graver  kind,  was  lively,  animated, 
and  improving.  He  was  completely  conversant  with 
literature  and  the  belles  lettrea,  took  great  delight  in  the 
Classics,  and  was  familiarly  acquainted  wiih  English, 
French,  and  Italian  puetry.  He  was  fond  of  argument, 
and  exhibited  great  skill  and  dexterity  in  debate.  On 
political  subjects  he  always  argued  with  zeal ;  and,  to- 
wards the  latter  end  of  his  life,  with  a  considerable  de- 
gree of  keenness.  In  his  political  professions  he  was 
sincere,  consistent,  and  disinterested;  and  the  open  and 
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decided  expression  of  his  sentiments  excited  no  feeling 
of  personal  hostility,  even  in  the  breasts  of  those  who  dif- 
fered most  widely  from  him  in  their  opinions. 

The  style  of  his  writings  is  very  different  from  what 
might  have  been  expected  by  those  who  had  felt  the  vi- 
vacity of  his  conversation,  and  the  copious  diction  of  his 
extemporary  eloquence.  His  language,  as  has  been 
well  observed  by  one  of  his  friends,  is  the  expres- 
sion, rather  than  the  ornament  of  his  thoughts.  Clear, 
accurate,  and  precise,  it  never  fails  to  convey  his  ideas 
with  a  distinctness  which  precludes  all  misapprehension; 
but  it  frequently  conveys  them  in  a  manner  neither  thu 
most  striking,  nor  the  most  alluring  to  the  reader. 
Simple  correctness  and  accuracy  seem  to  be  the  only  quali- 
ties he  aimed  at,  and  attained  ;  even  when  he  rises  from 
plain  narration  to  warmth  and  energy,  the  force  is  al- 
most always  in  the  principal  idea,  seldom  in  the  acces- 
saries. It  is  owing  to  this  cause,  perhaps,  that  his  works 
are  less  popular  than  they  would  otherwise  have  been, 
had  the  style  of  the  author  been  a  little  more  attractive. 

See  Mr.  Craig's  account  of  the  life  of  Professor  Mil- 
lar, prefixed  to  the  edition  of  his  treatise  On  the  Origin 
of  the  Distinction  of  Ranks,  published  in  1806    (r) 

MILO,  anciently  Melos,  an  island  of  the  Greek 
Archipelago,  about  60  miles  in  circuit,  of  a  round  fi- 
gure, and  penetrated  on  the  north  by  a  spacious  bay, 
where  the  largest  squadron  may  lie  in  deep  water. 
The  mountain  St.  Helias,  which  is  the  highest  part, 
rises  to  a  considerable  altitude  above  the  level  of  the 
sea  :  and  another  mountain,  Calamo,  which  is  supposed 
to  have  been  a  volcano  of  great  antiquity,  still  emits 
fetid  sulphureous  smoke  from  several  spiracles  on  its 
summit.  Rocks  of  lava,  sulphureous  hot  springs,  me- 
phitic  exhalations,  and  many  other  circumstances, 
denote  the  frequent  influence  of  subterraneous  fires. 
The  springs  are  impregnated  with  various  substances  ; 
and,  since  the  days  of  Hippocrates,  they  have  been 
thought  efficacious  in  the  cure  of  diseases.  Public  baths 
are  formed  of  one  in  a  grotto  where  the  vapour  rises  as 
in  a  natural  stove.  Porphyry,  iron,  gypsum,  and  the 
finest  alum,  obtained  from  a  subterraneous  gallery,  where 
the  thermometer  stands  at  108°,  are  among  the  produc- 
tions of  this  island.  There  are  salt  marshes,  or  reser- 
voirs, on  the  shore,  filled  by  the  sea-water  in  winter, 
which  evaporates  during  the  heats  of  summer. 

The  lower  grounds  of  the  island  are  extremely  fer- 
tile and  well  cultivated,  both  in  fields  and  gardens. 
Grapes,  figs,  melons,  and  olives,  are  abundant ;  also, 
wheat,  barley,  leguminous  plants,  and  cotton.  The 
fruits  are  said  to  be  the  best  in  the  Archipelago, 
and  the  wine  and  honey  are  esteemed  excellent.  Be- 
sides mules,  black  cattle,  sheep,  goats,  and  swine, 
the  domesticated  animals,  game  is  very  plentiful. 

Notwithstanding  these  advantages,  the  insalubrity  of 
the  climate  is  so  great  as  to  threaten  the  island  with 
total  depopulation.  Little  more  than  a  century  ago, 
the  inhabitants  were  conipuied  ai  20,000;  now  they 
have  dwindled  down  to  500;  and  were  it  not  from 
the  resort  of  families  from  the  Morea,  allured  by  the 
fertility  of  the  soil,  it  is  believed  that  the  human  rac» 
would  become  quite  extinct. 

The  inhabitants  follow  agriculture,  or  pastoral  pur- 
suits; vast  caverns  throughout  the  island  affording 
the  latter  convenient  shelter  for  the  flocks.  Some  are 
fishermen  and  pilots.  The  women  are  occupied  in  fa- 
bricating coarse  stuffs  and  cotton  stockings  for  home 
consumption,  or  for  Europeans.  Formerly,  the  hand- 
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mills  of  Milo  were  ctlebrated  from  liic  quality  of  llic 
stoiic  ;  and  were  exported  to  the  Turkish  cm.  intnt, 
the  Ionian  islands,  I'.aly,  and  Etjypt.  Bui  trade  is  al- 
most annihilated  from  the  decrease  of  the  population, 
and  the  French  privateers  abandoning  ihe  Levant. 

This  island  contains  two  towns,  Milo,  the  capital, 
ai;d  Castro,  or  Sil'ours.  The  inhabitants  of  the  former, 
who,  in  the  beginning  of  last  century,  amounted  to 
5000,  are  now  reduced  to  about  200,  compared,  by 
their  visitors,  to  so  many  walking  corpses.  It  is  con- 
sidered dangerous  to  sleep  three  nights  here,  and  the 
town  is  in  ruins.  Castro  occupies  the  lolly  peak  of  a 
mountain,  and  is  approached  by  a  rock  overhung  by 
smooth  basaltic  loiks,  whicli  are  almost  insurmountable. 
The  streets  communicate  by  stairs.  The  slightest  breeze 
resembles  a  hurricane  ;  and  the  inhabitants  attain  very 
advanced  age  in  this  elevated  situation.  In  the  year 
1700,  Tournefort  found  18  churclics  in  Milo,  13  mo- 
nasteries, besides  many  chapels,  two  bishops,  and  the 
rest  of  an  ecclesiastical  establishment,  corresponding  to 
a  numerous  population.  Some  of  the  monasteries  siill 
subsist,  where  later  travellers  meet  an  hospitable  recep- 
tion. 

The  site  of  the  ancient  capital  is  ascribed  to  an  as- 
semblage of  ruins  between  the  harbour  and  Castro, 
consisting  of  fragments  of  walls,  some  fine  columns  of 
granite,  vaulted  excavations,  lined  with  cement,  and 
the  remains  of  bricks  and  pottery.  On  tlie  opposite 
side  of  a  deep  ravine,  there  is  a  hill  penetrated  by  an 
immense  number  of  catacombs,  which  are  gained  by  a 
subterraneous  flight  of  steps.  In  general,  seven  sarco- 
pliagi  cut  out  of  the  rock  occupy  each  chamber,  which 
arc  ornamented  by  sculptures,  and  exhibit  the  traces 
of  paintini^  on  the  cement  with  which  they  were  lin- 
ed ;  as  also  inscriptions  now  illegible.  Several  fami- 
lies have  establislicd  their  cottages  above  these  cata- 
combs, and  convert  the  sarcophagi  to  cisterns  for  the 
winter's  rain,  which  is  employed  in  watering  the  fields 
below.  The  position  of  the  ruins,  their  extent,  the 
solidity  of  the  walls,  and  the  nature  of  the  fragments, 
together  with  the  great  number  of  catacombs,  are  sup- 
posed to  indicate  the  previous  existence  of  a  flourish- 
ing city,  with  temples,  or  other  sumptuous  edifices. 

Melos  is  frequently  mentioned  in  the  history  of  the 
Grecian  Slates  ;  from  which  it  passed  under  the  domi- 
nion of  the  Romans,  and  on  the  decay  of  their  empire 
was  suljjugated  by  tlie  Turks,  in  whose  possession  it 
still  continms,  scarcely  capable  of  paying  an  inconsi- 
derable tribute,     (c) 

MILTIADES.  See  Athens,  and  Greece. 

MILTON,  John.  This  ornament  of  English  poetry, 
and  champion  of  English  [)rinciples,  was  born  in  Bread 
Street,  London,  on  the  9ih  of  December,  1608.  Few 
psrticulars  are  known  respecting  his  family,  except 
that  it  was  respectable  and  ancient,  that  it  had  been 
long  resident  in  Oxfordsliire,  and  had  once  possessed 
considerable  property,  whicli  was  forfeited  during  the 
wars  of  the  Roses.  John  Milton,  tlie  poet's  grandfa- 
ther, who  was  under-i'anger  of  the  Forest  of  Shotover, 
had  disinherited  the  poet's  father,  whose  name  also  was 
John,  for  becoming  a  Protestant.  The  young  convert, 
who  was  then  at  Oxford,  left  the  University  in  conse- 
quence of  this  misfortune,  and  applied  himself  to  the 
profession  of  a  scrivener  in  London,  which,  at  that  time, 
united  the  two  businesses  of  law  and  money  agency. 
,  It  appears,  from  several  circumstances,  that  he  was  no 
ordinary    man — at  least   he  was  so  considerable  a  pro- 


ficient in  music  as  to  hold  a  considerable  rank  among 
the  composers  of  the  age.  The  poet's  mother  was, 
according  to  the  testimony  of  her  son,  an  exemplary 
women,  and  highly  esteemed  in  the  neighboui  bjod  for 
her  acts  of  charity.  Her  name  was  Caxton.  Her 
family  was  originally  from  Wales.  Our  Milton  was 
her  eldest  son.  His  younger  brother,  a  lawyer  and  a 
royalist,  was  saved,  during  the  republican  government, 
by  liie  interest  of  the  poet,  and  after  the  Restoration  was 
knighted,  and  made  a  Baron  of  the  Exchequer,  and  a 
Judge  of  the  Common  Pleas,  by  James  the  Second. 
A  iister,  whose  name  was  Anne,  married  E.iward 
Phillips,  a  secondary  in  the  Crown  Office  in  Chancery. 
From  this  marriage  sprung  John  and  Edward  Phillips. 
Both  of  them  were  the  pupils  of  Milton,  and  one  of  them 
was  his  biographer. 

The  early  genius  of  our  immortal  poet  was  (ostered 
with  such  marks  of  judicious  partiality  as  denoted  his 
father's  pride  in  the  possession  of  so  extraordinary  a 
son.  Aubrey  relates,  that  the  portrait  of  the  youthful 
genius  was  taken  by  Cornelius  Jansen  in  !6I8,  when 
he  was  only  ten  years  of  age,  and  that  he  was  then  a 
poet  ;  and  Dr.  Symmons,  in  his  life  ol  Milton,  notices 
this  portrait  lieing  at  present  in  possession  of  the  family 
of  Mr.  Hoilis.  VVe  presume  that  Dr.  Symmons  is 
accurate  with  regard  to  the  date  of  the  piclurc,  tliough 
we  have  never  heard  of  any  print  of  Milton  represent- 
ing him  earlier  than  apparently  about  his  19th  year,  and 
wonder  that  so  curious  a  portrait  should,  not  have  been 
made  more  known  by  engraving. 

Some  part  of  Milton's  early  education  was  commit- 
ted to  the  care  of  Thomas  Young,  a  puritan  clergy- 
man, who  was  compelled,  by  the  perbCiution  i>aised 
against  the  sectaries,  to  retire  to  the  Continent,  and 
was  for  some  time  chaplain  to  the  Briiisli  merchants  at 
Hamljurgh.  It  is  not  known  at  what  particular  time 
Young  was  the  domestic  tutor  of  Milion,  but  it  is  cer- 
tain, that  before  his  going  to  the  University,  our  poet 
passed  an  interval  of  study  at  St.  Paul's  school,  under 
the  direction  of  Alexander  Gill.  The  son  and  assist- 
ant of  this  schoolmaster  was  the  intimate  friend  of 
Milion,  as  we  find  by  three  of  the  poet's  familiar  let- 
ters. He  succeeded  his  father  as  master  of  St.  Paul's 
school,  but,  what  is  disagreeable  to  relate  of  one  ho- 
noured by  such  a  friendship,  was  removed  from  his 
situation  for  excessive  severity  to  the  hoys. 

In  his  16th  year  Milion  was  entered  a  pensioner  at 
Christ's  College,  Cambridge,  (Feb,  12.  1624)  and  was 
committed  to  the  tuition  of  the  Rev.  William  Chapel, 
the  reputed  author  of  the  whole  Duty  of  Man,  and  after- 
wards Bishop  of  Cork  and  Ross.  Milton  had  at  this  time 
exercised  himself  in  the  composition  both  of  Latin 
and  ill  English  verses.  Al  15,  he  translated  and  para- 
phrased two  psalins,  which  he  thought  in  maturer  life 
worthy  of  the  public  eye.  Dr.  Symmons  conceives, 
that  in  the  highly  poetical  epithets  of  these  boyish 
compositions,  we  may  discover  the  fust  shootings  of 
the  infant  oak  which  in  later  limes  was  to  overshadow 
the  forest.  We  are  rather  inclined  to  think,  with  Dr. 
Jcihnson,  that  these  productions  excite  no  expecta- 
tions— the  boy  Milton  seems  at  that  period  not  much 
greater  than  other  boys,  when  he  indites  such  a  cou- 
plet as  the  following  : 

"  The  high  hiige-bellied  mountains  skip  like  rams 
Amongst  their  ewes — the  little  hills  like  lambs." 

The  treatment  and  conduct  of  Milton  at  the  Uni- 
versity has  been  a  fruitful  subject  of  controversy.     Dr. 
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Johnson  good-naturedly  fears  that  he  was  one   of  the 
last    students    in    either    University    who    suffered  the 
public  indignity  of  corporal    punishment.      The   barba- 
rous   custom  of    public    corporal    corrections    was  no 
doubt    retained    at    English    Universities  till    about   as 
late  as  the  time  of   Milton,  and  from  the   savageness  of 
ihe  custom,   and  the   utter  ignorance    of  the  science  of 
education  which  it   betrays,   may  easily  be  conceived  to 
have  been   often   dispensed  by  brutal    tempers  for  acts 
of  mere  juvenile   indiscretion.     "  C'est  la  crime  fait  la 
honte,  et    non  pas    I'echaufaud."     So    that,  supposing 
Milton  had    been  punished,   unless  the  turpitude  of  his 
offence  were  proved,  the  anecdote   needed    not   to  have 
stirred  up   the   pious  concern   of  either  his  friendly  or 
inimical    biographers.     It  would   only   excite   the  dis- 
gust of  a  reflecting  mintt,  to   think  that  ihe  barbarism 
of  the  monkish  ages  came  so  far  down   into  the  system 
of  modern    education  ;  and  if  Milton  was  flagellated  at 
college,  and  if  the   guardian  spirits  of  human  improve- 
rneiit  have  any  thing   to    do  with  schools  and  colleges, 
thty    assuredly   looked  with  an  evil  eye  on  Cambridge, 
in  that  hour  when  the  spirit  and   pritle  of   genius  were 
exposed  to  the  danger   of  extinction  by  a  treatment  so 
degrading  both    to   the    teacher    and   the    taught.     But 
Cambridge  and  Milton  may  both  be  easily  acquitted  of 
the  suspicion  of  this  occurrence.     The  story  is  a  mere 
exhalation    from    the    calumnies    which    were    heaped 
upon    his  name  by    those  who  cheaded  and   felt   his  po- 
litical elo(]uence — such  as  the  son    of  Bishop  Hall,  and 
the  Du   Moulins  and   Moiuses  of    his  own  day.     His 
contcinporarits    believed    not  a  word  of    the    younger 
Hall's   assertion,    when  he    accused    Milton    of   having 
been  vomited   forth  from    his  university  for  disgraceful 
crimes  ;    for    Milton  had    unanswcral)le    documents  to 
produce  al  the  moment,   to  show   that  he   had  been  an 
object  of  legard  and  partiality  among  his  superiors  at 
Canibritlge.     But    Aubrey,    nevertheless,  had  heard  of 
a    rumour    of    Milton's  having    been  punished  at  col- 
lege— a    rumour,    however,   which  even   Wood,  ill-dis- 
postd  as  he    was  to    the    poet's    memory,  rejected  as 
scandal — a    rumour   distinctly  falsified  by   Milton's  ap- 
peal in  the  face  of  the    world  to  the    members  of  his 
university,  against  the  charge  of    ill-behaviour  at  col- 
lege— and  one   which  he    could  not  have  made  without 
instantaneous  detection,  if  he  had   ever  been  the  object 
of    ignominious     punishment.     But     Thomas     Warton 
•would   not  let  Aubrey's  rumour    drop,    and    Dr.    John- 
son, taking  it  up,  and  translating  out   of  Milton's  verses 
to  Deodati,  the    Latin   word    et  celera   (meaning   some- 
thing else   by   "somewhat   more,"  which  it  does  not 
mean,)  endeavoured    to  torture   out  of  those  verses  the 
evidence  of   a    fact    which  they     will     not    yield.     On 
Aubrey's   rumour,   and  on   Dr.  Johnson's  false  transla- 
tion, the  story  rests,  and  let  it  there  rest  in  peace. 

Early  in  the  period  of  his  college  residence,  we  dis- 
cover his  progress  as  a  writer  both  of  English  and 
Latin  poetry.  Perhaps  the  fitst  of  his  English  poems 
which  can  be  fixed  upon  as  an  important  date  in  the 
history  of  his  genius,  is  his  ode  on  the  death  of  a  fair 
infant,  (his  sister's  child.)  written  at  17.  He  there 
manages  with  facility  and  effect  a  stanza  similar  to  the 
Spenserian,  though  shorter,  and  evidently  formed  on 
Spenser's  style.  The  thoughts  rise  to  tenderness  and 
sublimity,  though  sometimes  blemished  by  conceit. 
His  Ode  on  the  J\i'al2vity,  written  at  22,  discloses  still 
greater  beauties,  and  perhaps  still  deeper  defects. 
The    "  Verses  at   a  Solemn    Music"    have    something 


peculiarly  Miltonic  ;  and  his  vacation  exercise,  on  the 
subject  of  his  native  language,  is  pregnant  with  the 
first  stirring-spirit  <A  Paradise  Lost,  where  he  speaks  ol 
a  subject  of  poetry. 

"  Such,  where  the  deep-transported  mind  may  soar 
Above  the  wheeling;  poles,  and  at  Heaven's  door 
Look  in  and  see  euch  blissful  deity,"  &.c.  &c. 

Many  of  his  Luin  elegies  were  written  as  early  as 
his  18th  year.  Ovid  was  his  model  in  elegy.  It  has 
been  regretted  that  he  had  not  a  model  of  greater 
strength,  but  to  find  power  united  with  tenderness  in 
classical  elegy  is  not  an  easy  task.  Among  his  Latin 
verses  it  is  interesting  to  meet  with  his  description  of 
a  tender  passion  which  he  cherished  at  the  age  of  19. 
The  object  of  it  was  a  lady  whom  he  s;iw  in  a  public 
walk  near  the  metropolis.  She  suddenly  disap|)eared 
from  him  among  the  crowd,  and  he  could  never  after- 
wards obtain  any  intelligence  respecting  her. 

He  took  the  degree  of  A.  M.  in  1632,  and  being  nov/ 
24  years  of  age,  left  Cambridge  to  reside  at  Horton 
in  Buckinghainshire,  where  his  father  lived  after  retir- 
ing from  business.  The  five  subsequent  years  which  he 
passed  under  his  father's  roof  may  justly  be  regarded 
as  the  happitst  of  his  life.  To  this  favoured  period  we 
are  indebted  for  some  of  the  most  exquisite  productions 
of  his  genius.  Comus  and  Lycidas  were  certainly 
written  here,  the  former  in  1634.  the  latter  in  1637 — and 
most  probably  the  Arcades,  L'jlllegro,  and  II  Pcnseroso. 
The  composition  of  the  Arcades  probably  preceded  that 
of  Comus.  The  piece  was  written  for  the  Countess 
Dowager  of  Derby,  who  resided  at  Harefield,  in  the 
vicinity  of  Horton.  She  was  of  the  same  family  with 
Spenser  the  poet,  and  had  been  his  patroness  and  his 
theme  of  praise  before  she  was  celebrated  by  Milton. 

The  Arcades  is  evidently  nothing  more  than  the 
poetical  part  of  an  entertainment,  the  bulk  of  which 
was  formed  of  prose  dialogue;  and  the  atlraclion  of 
which,  to  its  spectators,  probably  depended  much  upon 
the  spectacular  show  produced  by  machinery.  But  the 
poem,  which  was  Milton's  part  of  the  entertainment, 
discovers  a  kindred,  though  inferior  lustre  of  fancy  to 
Comus.  The  Mask  of  Comus  was  acted  before  the 
Earl  of  Bridgewatcr,  the  Piesidtnt  of  Wales,  in  1634, 
at  Ludlow  Castle,  and  the  character  of  the  lady  and  the 
brothers  were  played  by  the  Lady  Alice  Egerton  and  her 
two  brothers,  the  sons  of  the  Earl  of  Bridgewater.  The 
story  of  the  piece  is  said  to  have  been  suggested  by  the 
accident  of  the  Lady  Alice  having  one  night  lost  herself 
in  the  forest  of  Haywood.  Dr.  Johnson  ascribes  the 
origin  of  Comus  to  Homer's  story  of  Circe ;  Hayley, 
however,  has  made  it  appear  probable  that  it  was  de- 
rived from  the  Comus  of  Eiycius  Patcanus,  which  was 
republished  at  Oxford  in  the  very  year  in  which  Milton's 
Comus  was  vviitten.  The  elegy  Lycidas  was  written  in 
1637,  on  the  death  of  Edward  Kint;,  one  of  the  fellows 
of  Cambridge,  and  the  son  of  Sir  John  King,  secretary 
fur  Inland,  in  the  reigns  of  Elizabeth,  James,  and 
Charles.  The  vessel  in  which  he  sailed  from  Chester 
fur  Ireland  was  lost  in  a  calm  sea,  and  not  far  from 
land.  His  memory  was  so  highly  esteemed  by  his  uni- 
versity, that  almost  all  the  versifiers  of  Cambridge  paid 
him  a  tribute.  This  was  the  last  of  Milion's  works 
written  whilst  he  resided  at  Horton  wiih  his  f;uht;r. 
L' Allegro  and  //  Penseroso  were  piobably  wiitttn  but  a 
short  lime  earlier.  Nutwiihstanding  their  Italian  titles, 
they  afford  genuine  English  landscapes.  They  seem  the 
works  of  a  mind  happy  in  every  sense  of  the  word. 
Tl2 
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They  are  liitle  woilds  of  imagination,  exhibiting,  as  it 
were,  in  fairy  and  concentrated  miniature,  the  whole 
horizon  of  one  pieasing  or  pensive  sssoriations.  Tliey 
have  the  truly  angelic  inspiration  of  a  feeling  of  ha))pi- 
ness,  which  they  breathe  arid  coraniunicate  both  with 
and  without  gaiety.  For  Milton's  melancholy  man  is  as 
enviable  a  being  as  his  cliecrlul  one. 

In  his  oOth  yeai',  with  the  concurrence  of  his  father, 
he  resolved  upon  an  excursion  to  the  Contiiiint,  chiefly 
with  a  view  to  the  classic  region  of  Italy.  On  the  inti- 
mation of  his  design,  he  received  a  letter  from  the  ce- 
lebrated Sir  Harry  Wotton,  who  had  resided  at  Venice 
as  ambassador  from  James  the  First,  and  was  now  Pro- 
vost of  E:on.  The  compliment  which  Sir  Harry  pays 
to  some  of  the  poetry  of  Milton,  which  he  had  lately 
received  from  him,  and  to  which  he  confesses  that  in  its 
kind  he  had  seen  nothing  parallel  in  our  language,  is 
remarkable,  as  perhaps  ihe  earliest  token  of  superlative 
admiration  which  can  be  found  to  have  been  paid  to  his 
poetical  genius.  Certainly,  at  the  lime  of  his  leaving 
England,  we  have  no  proofs  of  his  general  celebrity  at 
home  being  in  any  degree  equal  to  his  genius.  It  is  in 
Italy  that  we  begin  to  perceive  him  adequately  appre- 
ciated. He  left  England  in  1638,  attended  by  a  single 
servant.  At  Paris  we  only  leain  that  he  sav/  Grotius, 
but  have  no  means  of  ascertaining  with  what  mutual 
sentiments  they  impressed  each  other.  He  proceeded 
from  Paris  to  Nice,  and  embarking  from  thence  to  Ge- 
noa, proceeded  through  Leghorn  and  Pisa  to  Florence, 
at  which  place  he  remained  for  two  months.  He  had 
studied  the  language  and  literature  of  Italy  with  the 
deepest  attention,  and  thus  accomplished,  he  soon  ob- 
tained adinission  into  the  literary  academies  of  the  Flo- 
rentines; became  the  object  of  their  admiration,  and  the 
subject  of  their  encomiums,  which  he  says  the  Italian 
is  not  forward  to  bestow  on  men  this  side  the  Alps. 
Carlo  Dati,  Antonio  Francini,  Gaddi,  Frescobaldo,  and 
several  other  men,  very  respectable  in  Italian  literature, 
were  among  his  eulogists  and  almost  worshippers. 

A  work  entitled  "  La  Tina,"  by  Antonia  Malatesti, 
was  dedicated  to  him  whilst  at  Florence  ;  and  the  dedi- 
cation of  a  work  of  even  moderate  merit  to  a  stranger 
passing  hastily  through  the  place,  and  distinguished  by 
neither  wealth  nor  political  importance,  argues  Milton 
*o  have  then  acquired  no  ordinary  celebrity.  The  Ita- 
lians thought  so  highly  of  his  knowledge  of  their  own 
language,  that  the  academy  Delia  Crusca  consulted  him 
on  the  verbal  niceties  of  Italian.  During  his  visit  to 
Florence,  he  saw  and  conversed  with  Galileo,  at  that 
lime  a  victim  of  ignorance  and  cruelty,  having  been 
imprisoned  for  his  philosophical  views  by  the  Inquisi- 
tion, and  greatly  reduced  by  sickness  and  mental  dis- 
tress. From  Florence  Milton  passed  through  Siena  to 
Rome,  where  he  spent  other  two  months.  Here  the 
kindness  of  Holstensius  opened  to  him  the  curiosities  of 
the  Vatican,  and  introduced  him  to  Cardinal  Barbcrini, 
who  at  that  time  possessed  the  whole  delegated  autho- 
rity of  Rome,  under  his  uncle  Pope  Urban  the  Seventh. 
At  a  great  musical  entertainment  which  this  opulent 
churchman  gave,  Barberini  looked  for  our  traveller 
among  the  crowd  at  the  door,  and  brought  him,  as  Mil- 
ton says,  almost  by  the  hand  into  the  assembly.*  At 
Rome  be  was  praised  in  Latin  epigrams  by  Salsilli  and 
Silvaggi.     He  continued  his  route  from  thence   to  Na- 


ples, and  falling  into  company  with  a  hermit  upon  the 
road,  was  by  him,  from  whom  such  a  service  could  be 
least  expected,  introduced  to  the  celebrated  Manso,  the 
patiOTiand  biographer  of  Tasso,  who  received  hiin  with 
flattering  kindness  and  attention.  The  freedom  wiili 
which  Mdtcn  expressed  himself  on  religious  subjects 
was  the  only  circumstance  which  deprived  him  of  an 
unliniiiedly  free  ar.d  intimate  communication  with  this 
venerable  nobleman,  a  circumstance  which  ISIanso  him- 
self commemorated  in  a  well-known  epigram.  Un- 
doubtedly the  complimentary  offerings  of  tlie  Italians  to 
IMilton  are  not  distinguished  by  merit  as  compositions, 
but  we  must  regard  them  as  the  hasty  though  sincere 
effusions  of  men  seeking  to  express  their  immediate 
feelings  of  enthusiasm,  and  not  attending  to  what  they 
wrote  with  the  anxiety  of  authors  writing  for  reputa- 
tion. From  a  passage  in  Milton's  address  to  Manso, 
we  discover  what  he  also  mentions  in  one  of  his  subse- 
quent political  writings,!  that  he  already  cherished  thn 
project  of  some  great  poetical  work,  "  lulikh  he  shuuld 
leave  so  written  to  after-times,  that  they  should  not  luil- 
lingly  let  it  die." 

The  plan  of  his  intended  travels  extended  to  Sicily 
and  Greece;  but  as  he  was  preparing  to  depart  for 
Sicily,  he  received  letters  acquainting  him  with  the  near 
prospect  of  a  civil  war  in  England.  He  esteemed  it 
dishonourable  to  be  abroad  whilst  his  fellow  citizens 
were  contending  for  liberty  at  home.  He  revisited 
Rome,  however,  and  staid  also  at  Naples  for  two  months, 
excepting  a  few  days  which  he  passed  at  Lucca,  the  na- 
tive place  of  the  Deodati,  the  family  of  his  beloved 
school-fellow  of  that  name.  From  Florence  he  crossed 
the  Appenines,  and  travelled  through  Bologna  and  Fer- 
rara  to  Venice,  where  he  staid  a  month,  viewing  the  cu- 
riosities of  the  renowned  city.  Having  provided  for 
the  safety  of  the  books  which  he  bad  collected  in  Italy, 
by  procuring  a  place  for  them  in  a  vessel  bound  to  Eng- 
land, he  pursued  his  returning  course  by  Verona  and 
Milan  to  Geneva.  I'rom  thence  he  returned  through 
France  to  his  native  country,  after  an  absence  of  a  year 
and  three  months.  This  was  at  the  time  of  the  King's 
return  from  his  second  expedition  against  Scotland, 
when  his  forces  had  been  obliged  to  retreat  before  Leslie. 
The  crisis  was  a  striking  one.  Private  gritfs,  however, 
must  have  been  at  this  time  mixed  with  Milton's  serosa- 
lions  of  interest  in  the  public,  as  the  first  news  which  he 
heard  oncoming  home  was  the  death  of  his  friend  Carlo 
Deodati.  He  dedicated  to  his  name  his  Epitaphium 
Damonis.  From  a  passage  in  this  poem,  it  appears  that 
he  still  frequently  thought  of  some  great  epic  composi- 
tion, and  that  Arthur  and  ihe  heroes  of  British  fable 
were  at  that  lime  his  meditated  subjects. 

Coming  to  London,  he  hired  lodgings  in  St.  Bride's 
church-yard,  and  received,  as  pupils,  his  two  nephews, 
John  and  Edward  Phillips.  It  has  been  asked,  whether 
he  took  pupils  gratuitously  or  for  reward — we  may  go  a 
step  farther  back,  and  ask  what  is  the  use  of  such  a 
question  ?  The  business  of  teaching  is  still  honourable, 
though  it  should  reward  the  teacher  with  subsistence.  It 
is  of  more  importance  to  inquire  how  far  his  plan  of 
teaching  corresponded  with  the  superiority  of  his  intel- 
lect. It  was  formed,  says  one  of  his  most  admiring 
biographers.  Dr.  Symmons,  on  an  erroneous  principle — 
"  It  respected  things  more  than  words."     This  descrip- 
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tion  certainly  opens  not  unprepossessingly.  He  placed 
in  ihc  hands  of  boys  from  ten  to  fifteen  years  of  age, 
such  writers,  as,  though  not  remarkable  for  beauty  of 
language,  gave  information  on  some  of  the  departments 
of  science,  as,  the  agricultural  works  of  Cato,  Columel- 
la, and  Vat  1-0 ;  the  Medical  Treatise  of  Cornelius  Cel- 
sus;  Pliny's  Natural  History;  Vitruvius's  Architec- 
ture, and  the  philosopiiical  poems  of  Lucretius  and  Mani- 
lius.  We  perceive  in  this  plan  the  teacher's  laudable 
ambition  to  imbue  the  minds  of  those  entrusted  to  him 
v/itli  an  early  love  of  science,  as  well  as  the  recollection 
of  words  and  phrases,  and  cannot  agree  with  Dr.  Sym- 
mons  that  it  is  founded  on  false  principles.  Sir  William 
Jones  followed  the  plan  of  education  traced  out  Ijy  Mil- 
ton ;  and  if  we  may  judge  of  a  system  by  its  disciple, 
he  could  not  have  pursued  a  better. 

From  St.  Bride's  Churchyard  he  soon  removed  to  a 
house  in  Aldersgate  Street,  which  admitted  his  scholars 
into  his  family,  and  the  situation,  secluded  by  a  court 
from  the  street,  and  opening  behind  into  a  garden,  sup- 
plied the  retirement  favourable  to  literary  occupation. 
Here  he  gave  his  pupils  the  example  of  close  applica- 
tion and  abstinent  diet.  He  indulged  only  in  temperate 
festivity  once  in  the  course  of  a  montli  or  three  weeks. 
"  His  companions,"  Phillips  says,  "  were  the  beaux  of 
the  times,  but  they  never  were  so  intemperate  as  those 
of  the  succeeding  generation." 

The  state  of  politics  brought  his  pen  into  exertion. 
The  long  parliament  now  represented  a  nation  irritated 
by  the  flagrant  abuse  both  of  civil  and  ecclesiastical 
power.  The  king's  treatment  of  members  of  parlia- 
ment, one  of  whom.  Sir  John  Elliot,  had  died  from  the 
severity  of  imprisonment;  his  arbitrary  exertions,  and 
the  severe  sentences  of  his  courts  and  councils,  had 
made  the  public  ripe  for  resistance  and  innovation;  apd 
the  despotism  of  the  church  had  walked  side  by  side 
with  that  of  the  state.  But  Charles's  embarrassments 
after  his  defeat  from  the  Scottish  army  compelled  him 
to  have  recourse  in  earnest  to  a  parliament ;  and  this 
legislature  released  the  press  from  its  horrid  silence. 
INIilton,  on  his  return  from  the  Continent,  found  the 
clamour  loud  and  general  against  the  bishops.  He  was 
on  this  occasion,  to  all  appearance,  the  leader  of  the  at- 
tack on  the  church,  as  far  as  the  hostility  of  the  press 
was  concerned.  In  his  two  treatises  of  reformation 
touching  church  government,  he  contended  that  the  re- 
formation of  the  church  had  not  proceeded  sufficiently 
far;  and  inveighed  against  the  practical  evils  wlifh  re- 
ligion and  libeity  had  suffered  under  the  prelatical  go- 
vernment. To  this  and  other  attacks  from  puritan  pens, 
the  virtuous  and  learned  Bishop  Hall  thought  it  proper 
to  reply,  in  "  A  Humble  Remonstrance  to  the  High 
Court  of  Parliament ;"  and  about  the  same  time  Arch- 
bishop Usher  published  a  work  to  maintain  the  aposto- 
lical institution  of  Episcopacy. 

In  reply  to  these  pamphlets,  Milton  published  two 
pieces,  the  first  of  which  bore  the  title  of  "  Prelatical 
Jiftisco/iaaj,"  and  the  second,  "  The  Reason  of  C/iurch 
Government  tirffed  against  Prelacy."  The  point  at  issue 
between  these  polemics  was  the  divine  or  the  human 
origin  of  episcopacy.  These  opponents  of  our  author. 
Hall  and  Usher,  were  men  whose  characters  reflected 
honour  upon  their  cause,  and  who,  in  tlicir  conduct, 
were  not  persecutors.  This  circumstance,  however,  is 
not  decisive  of  the  truth  of  the  ecclesiastical  doctrines 
which  they  supported.  Milton's  productions  were  the 
most  learned  and  able  on  the  puritan  side  of  controver- 


sy. But  the  piece  which  seems  to  hare  chiefly  attracted 
the  public  attention  at  this  time,  was  one  written  bj  five 
of  the  presbyterian  divines,  under  the  title  cf  ''  Smec- 
tymnuua,"  a  word  made  up  of  the  initial  names  of  the 
au  hors.  To  mis  book  Bishop  Hall  replied  in  a  "  Uc' 
fence  of  the  Rcnmnsirancc,"  and  Milton's  forniii'..'.ble 
pen  proiluccd  "  Animadversions  on  the  Remonstrant^ a 
Defence."  These  five  pieces  of  Milton's  vveic  wiitien 
in  one  year,  1641,  when  their  author  Was  ihiriy-lhrce 
years  of  age,  and  whilst  he  was  daily  occupied  with  the 
fatigues  of  tuition. 

In  the  beginning  of  the  next  year,  his  "  Animadver- 
sions," which  unquestionably  were  rude  and  personal, 
excited  a  deeply  vindictive  reply  (as  was  supposed) 
from  the  son  of  Bishop  Hall.  The  anonymous  publi- 
cation heaped  enormous  falsehoods  on  Milton's  head. 
Our  author's  "  A/iologij  for  Smectymnuus''  was  drawn 
forth  by  this  accumulated  provocation.  The  most  ob- 
jectionable part  of  this  work  is  the  critical  attack  which 
he  makes  on  Bishop  Hall's  literary  character,  and  on 
his  satires  :  its  most  splendid  and  eloquent  passage  is 
his  eulogy  on  the  first  proceedings  of  the  Long  Parlia- 
ment. This  publication  seems  to  have  closed  the  con- 
troversy ;  weapons  more  effectual  than  pens  were  now 
drawn  against  the  church. 

About  Whitsuntide,  in  1643,  Milton  took  a  journey 
into  the  country,  apparently  lor  the  mere  object  of  re- 
creation ;  and,  without  having  communicated  his  de- 
sign of  marriage  to  any  of  his  friends,  returned,  rather 
to  their  surprise,  at  the  end  of  a  month,  with  his  wife, 
Mary  Powell,  the  daughter  of  a  country  gentleman,  at 
Forest  Hill,  near  Shotover,  in  Oxfordshire.  His  matri- 
monial choice  seemed  to  be  hasty,  and  was  not  fortu- 
nate. His  spouse,  strongly  attached,  like  all  her 
family,  to  the  royalist  party,  and  accustomed  to  the 
affluent  hospitality  of  her  father's  house,  was  soon  tired 
of  a  studious,  recluse,  and  republican  husband.  After  a 
month's  experience  of  her  new  life,  she  sighed  for  the 
gaieties  she  had  left  behind,  and  by  the  earnest  request 
of  her  relations  obtained  permission  to  pay  a  short 
visit  to  Forest  Hill.  But  when  the  period  returned, 
(Michaelmas,)  when  she  should  have  arrived,  she 
shewed  no  disposition  to  keep  her  word  ;  but,  on  the 
contrary,  treated  his  letters  with  silence,  and  sent  back 
his  messenger  with  disdain.  The  king  at  this  jjeriod 
was  defeating  the  parliamentary  forces,  and  the  Powells 
were  disposed  to  break  as  well  as  they  could  an  inau- 
spicious connexion.  On  the  other  liand,  .Miiton  de- 
termined to  repudiate  a  wife  who  left  him  nothing  of 
matrimony  but  the  chain.  To  justify  the  intenrled 
measure,  he  published,  in  1644,  an  essay  on  the  Doc- 
trine and  Disci/Uine  of  Divorce,  This  treatise,  which 
was  incribed  to  the  parliament,  was  soon  followed  by 
"  The  judgment  of  Martin  Bucer  concerning  divorce," 
and  by  Tetrachordon  and  Colasterion.  The  two  hist  of 
these  tracts  were  written  in  1645 — the  latter  of  them 
as  a  reply  to  an  anonymous  antagonist,  the  former  as  an 
exposition  of  the  four  passages  in  scripture,  which  arc 
supposed  to  relate  more  immediately  to  the  perma- 
nence of  the  marriage  obligation.  By  these  writings, 
the  fury  of  the  presbyieiian  clergy  was  instantly  ex- 
cited; they  endeavoured  to  infuse  their  passion  into 
the  legislature,  and  occasioned  Milton  to  be  cited  be- 
fore the  House  of  Lords.  But  he  was  speedily  and 
honourably  dismissed  from  this  tribunal,  ami  the  Pies- 
bytcrians  lost  an  able  friend,  and  excited  a  formidable 
enemy,     Milton  was  serious  in  bis  opinions,  and  pre- 
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pared  to  act  upon  them.  Conceiving  himself  released 
in  conscience  from  the  marriage  bond,  he  paid  his  ad- 
dresses to  an  accomi)lished  and  beautiful  young  lady, 
the  daiighicr  of  a  Dr.  Davis.  The  lady,  it  has  been 
intimated,  was  rather  averse  from  the  proposal,  but 
her  objections  (and  her  friends  seem  not  to  have  staled 
any,)  weic  apparently  slight,  when  the  match  was 
prevented  by  the  return  of  his  delintjueiit  spouse. 
Public  iiflairs  were  now  changed.  The  tide  of  fortune 
was  against  the  royalists,  and  the  Powells,  foreseeing, 
wliat  the  event  proved,  that  Milton  might  protect  and 
assist  them,  hastened  to  propitiate  his  resentment. 
They  concerted  witli  Milton's  friends  to  introduce  his 
wife  unexpectedly  into  his  presence  at  a  friend's  house, 
and  she  supplicated  for  her  pardon  upon  her  knees  so 
eftcctually  as  to  obtain  it.  He  admitted,  aloiig  with 
her,  (o  his  house,  the  family  of  the  Powells,  who  were 
now  in  danger  and  distress,  and  saved  the  bulk  of  their 
property  by  his  interest  with  the  victorious  party. 
Whatever  gratitude  the  Powells  felt,  they  never  did 
him  the  justice  to  pay  his  wife's  fortune  out  of  their 
rescued  estate.  But,  it  is  possible,  that  in  such  limes 
the  recovery  of  property  might  be  more  riominally  than 
really  complete.  They  remained  under  his  roof  for 
many  years,  which,  unless  their  spirit  was  extremely 
abject,  would  argue  that  ihey  were  late  in  regaining 
their  estate,  and  in  the  interval  it  must  have  suffered 
much  deduction.  In  the  mean  lime,  to  accommodate 
his  enlarged  family,  our  author  hired  a  house  in  Bar- 
bican. In  the  year  1644,  whilst  immersed  in  his  con- 
troversy about  divorce,  he  published  his  ideas  on  the 
subject  of  education,  and  not  long  after  sent  forth  his 
work  Areopagiiua,  in  which  he  defended  the  freedom  of 
the  press  with  a  degree  of  intelligence  and  spirit  which 
has  never  been  surpassed. 

The  Presbyterians,  on  their  ai riving  at  power,  forgot 
the  principles  which  they  had  professed  in  their  rising 
to  it,  and  placed  the  press  under  the  same  controul  of 
which  they  had  of  late  so  indignantly  complained. 
Milton  came  forward  as  the  champion  of  free  discus- 
sion, and  made  his  weapons  of  reason  and  fancy  as  ef- 
fective by  their  weight  and  edge,  as  they  were  daz- 
zling by  their  brightness.  Though  the  presbytcrians 
could  i)ractically  resist  the  adoption  of  his  principles, 
they  could  not  prevent  his  arguments  being  heard  and 
felt.  The  offKc  of  licenser  of  the  press  was  indeed 
continued  throughout  the  whole  duration  of  their 
power,  but  at  a  subsequent  period,  (in  1649,)  we  find 
the  conscientious  Gilbert  Mabot  resigning  tins  invidi- 
ous office,  and  in  stating  the  grounds  and  motives  of 
his  conduct,  repealing  the  arguments  for  a  free  press 
contained  in  Milton's  Areopagiiua. 

In  1545,  Milton  once  more  courted  the  Muses,  whom 
he  had  so  long  deserted.  From  the  period  of  his  re- 
turn to  England  to  this  year,  his  pastoral  on  Deodati, 
and  some  occasional  sonnets,  were  the  only  poetical 
fruits  of  his  genius.  He  now  prepared  an  edition  of  all 
his  English,  Italian,  and  La'in  poems.  The  small  vo- 
lume which  they  formed  was  published  with  his  name, 
and  with  a  preface  by  their  publisher,  Humphrey 
Mosely.  The  sonnets  were  the  most  important  novel- 
ties of  the  collection.* 

In  1646,  his  wife  brought  him  their  first  child,  a 
daughter,  named  Anne,  who  was  lame,  either  from  her 
birth,  or  in  consequence  of  some  accident  in    her   early 


infancy.  In  1647,  his  venerable  father  died  under  his 
roof,  having  come  to  live  with  him  since  the  year  1643, 
when  at  the  capture  of  Reading,  he  left  his  residence 
with  his  younger  son  in  that  city.  The  Powells  left 
him  not  long  after,  and  his  house,  (says  Phillips,) 
looked  once  more  like  a  house  of  the  muses.  In  this 
same  habitation,  in  the  Barbican,  his  second  daughter 
Mary  was  born.  In  the  spring  of  1647,  he  removed 
10  a  smaller  one  in  High  Ilolborn,  the  back  part  of  which 
looked  into  Lincoln's  Inn  Fields. 

Phillips  relates,  that  in  the  course  of  the  civil  wars 
there  was  a  proposal  for  Milton  embracing  the  military 
life  ;  and  says  that,  if  he  was  not  much  mistaken,  there 
was  a  design  of  making  him  an  adjutant-general  in  Sir 
William  Waller's  army.  Dr.  Johnson  ridicules  this 
vague  allusion  to  an  unfulfilled  intention.  Yet  we  may 
ask,  what  there  is  ridiculous,  either  in  the  rumour,  or 
in  Phillips's  taking  notice  of  it.  If  Milton  was  not  em- 
ployed in  the  field,  il  was  because  he  could  fill  the  post 
of  intellectual  warfare  with  more  advantage.  Ills  lau- 
rels at  that  post  were  more  honorable  than  the  field  of 
battle  could  afford  him  ;  and  in  that  field  there  was  no 
combatant  but  himself  who  was  capable  of  earning  them. 

After  the  works  already  mentioned,  he  is  not  known 
to  have  published  any  thing  earlier  than  his  treatise, 
which  appeared  early  in  1649,  entiiled  7'/ie  Tenure  of 
Kings  and  Magistrates,  isfc.  maintaining  the  right  of  the 
people  to  depose  and  pui  to  death  a  tyrannical  king. 
The  unfortunate  Charles  I.  had  suffered  on  the  scaffold. 
Milton's  work  therefore  came  forth,  not  to  accelerate 
Charles's  fate,  but,  as  he  expressly  declares,  to  tranquil- 
lize men's  minds  in  the  agilation  which  his  fate  produ- 
ced. The  pity  which  King  Charles's  tragic  story  excites, 
— a  pilyj  liowever,  by  no  means  ii  reconcileable  in  hu- 
mane minds  with  the  conviction  of  his  conduct  having 
been  deeply  culpable,  should  not  lead  us  hastily  to  re- 
gard the  attempt  at  traiKpiillizing  men's  minds  after 
his  death  as  unprincipled.  On  the  contrary,  Charles 
had  no  sooner  died,  than  com|)assion  for  him  was  made 
the  pretext  for  men  avowing  slavish  principles  of  the 
most  abandoned  nature.  It  was  proclaimed  as  a  fun- 
damental maxim  of  government,  that  kings  were  from 
God,  and  not  responsible  to  man  ;  and  this  maxim  too 
was  avowed  in  some  instances  by  men,  who,  at  an  ear- 
lier stage  of  the  civil  wars,  had  paved  the  way  for  the 
very  dethronement  and  death  which  they  now  hypocri- 
tically lamented. 

Without  denying  that  Milton,  in  the  sternness  of  his 
republican  opinions — and,  let  it  be  allowed,  even  in  ihe 
infectious  taint  of  over-heated  party  zeal—may  have  re- 
garded Charles  with  less  humane  allowance  than  the 
candid  eye  of  an  impartial  posterity  regards  hiin  ;  yet 
still  it  must  be  remembered,  that  this  work  professed 
not  10  discuss  the  question  personally  respecting  Charles, 
but  respecting  the  abstract  principle  of  human  rights 
and  regal  responsibility,  at  the  root  of  which  the  anti- 
regicides  were  now  striking.  Whatever  tieatment  it 
might  have  been  true  and  humane  policy  to  have  im- 
posed on  the  fallen  monarch,  it  was  not  to  be  tolerated, 
that  his  fate  should  be  called  in  question,  on  the  atro- 
cious principle  that  kings  are  not  responsible.  So  that 
Milton,  as  far  as  abstract  principle  was  concerned,  is  not 
to  be  viewed  in  the  light  of  one  contributing  to  shed 
Charles's  blood,  but  to  be  justified  for  slaying  the 
monstrous  opinions  that  lose  out  of  it. 


The  whole  of  his  sonnets,  however,  were  not  included  in  this  collection.     Some  of  them  were  written  at  a  subsequent  period. 
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His  next  work  was  a  pamphlet  on  llie  articles  of 
peace,  which  the  Earl  of  Orniond  concluded  at  Kilkeniiey 
in  the  king's  name  with  the  Irish  insurgents. 

Without  imputing;  to  Charles  any  participation  in  the 
horrible  massacre  of  the  Irish  pro'.estants,  it  is  clear  that 
the  treaty  with  the  Catholics,  concluded  under  the 
king's  name  and  authority  by  Ormond,  was  sufficient  to 
confirm  the  public  prepossession  on  the  subject,  and  to 
give  an  appearance  of  the  tone  of  truth  to  republican 
and  puritan  invective.  Milton,  therefore,  found  it  not 
difficult  to  be  severe  on  the  articles  of  a  peace,  which 
by  abandonin;^  the  English  and  Protestant  cause  in 
Ireland,  permitted  their  enemies  to  indulge  in  sangui- 
nary revenge.  When  he  had  concluded  this  attack,  he 
returned  to  the  more  quiet  occupations  of  literature,  and 
finished  four  books  of  his  history  of  England.  These 
come  clown  no  farther  than  the  union  of  the  heptarchy 
under  Edgar.  Two  other  books,  written  at  a  subse- 
quent period,  namely,  after  his  controversy  with  Morus, 
bring  the  narrative  as  far  as  the  battle  of  Hastings.  It 
is  a  history  unfortunately  terminating  at  the  period 
where  our  annals  begin  to  be  interesting;  but  the  ma- 
terials are  copious  and  curious,  and  the  style  energetic, 
though  occasionally  harsh.  The  first  book  is  abandon- 
ed without  reserve  to  the  fables  of  Geoffrey  of  Mon- 
mouth, and  was  intended,  as  the  author  intimated,  ra- 
ther to  suggest  subjects  to  the  poet,  than  maxims  to  the 
statesman  or  sage. 

On  the  death  of  Charles  I.  the  executive  power  of  the 
commonwealth  was  lodged  in  a  council  of  38  meinbers 
of  the  legislative  assembly,  who  made  England  for  a 
time  command  the  respect  and  terror  of  Europe.  Re- 
solving to  adopt  the  old  Roman  language  in  their  in- 
tercourse with  foreign  powers,  they  appointed  a  Latin 
secretary  ;  and  the  learning,  talents,  and  republicanism 
of  Mihori,  pointed  him  out  as  the  person  best  fitted  to 
fill  this  office.  The  youiiger  Vane  and  Bradshavv,  who 
have  both  been  the  subject  of  his  panegyric,  are  suppo- 
sed to  have  first  su^^gested  his  appointment.  His  con- 
tinuance in  this  office  was  prolonged  to  the  Restoration  ; 
and  the  state  papers  in  his  department  were  models  in 
the  class  of  diplomatic  compositions.  Those  letters  in 
particular  which  he  wrote  in  the  Protector's  name,  to 
mediate  for  the  oppressed  Pjotestants  of  Piedmont,  re- 
flect a  lustre  on  the  reign  of  Cromwsll,  and  on  the  his- 
tory of  England. 

Milton  had  scarcely  entered  on  the  proper  functions 
of  his  office,  when  he  was  summoned  by  the  new  go- 
vernment to  the  discharge  of  another  and  peculiar  duty. 
One  of  the  contrivances  of  the  royalists  after  the  death 
of  Charles,  to  stitnulate  public  enthusiasm  in  their  cause, 
was  to  publish  the  Elkon  Basilike,  or  portrait  of  his  sa- 
cred m;  jesty  in  his  solitude  and  sufferings.  The  book 
was  given  out  to  be  a  collection  of  the  feelings  and  re- 
flections which  Charles  I.  had  at  various  times  during 
the  civil  wars  committed  to  writing.  It  represents  him 
in  the  constant  intercourse  of  prayer  with  his  Maker, 
asserting  the  integrity  of  his  motives  before  the  Search- 
er of  hearts,  and  appealing  to  his  justice  fiom  the  injus- 
tice of  man.  There  are  few  men,  whose  conduct 
through  life  would  sanction  them  in  writing  such  a  di- 
ary, to  make  conscientiously  such  constant  appeals  to 
the  Deity  in  favour  of  the  purity  of  their  motives,  and 
Charles  was  neither  so  pure  as  to  be  able  to  make  them 


with  a  safe  conscience,  nor  so  hardened  as  to  have  made 
them  with  cool  hypocrisy.  It  has  been  ascertained,  by 
proofs  which  no  reasonable  man  can  reject,  that  this 
book,  representing  him  as  a  saint  and  a  martyr,  was 
written  for  the  political  ends  of  the  royalists  by  Dr. 
Gauden  ;  and  it  is  remarkably  curious,  that  the  most 
decided  confession  of  the  spuriousness  of  the  Eikon  was 
made  by  Charles's  own  sons  Charles  II.  anil  the  Duke 
of  York.*  The  work,  however,  was  considered  as  ge- 
nuine when  Milton  wrote  his  remarks  on  it,  although 
there  were  internal  symptoms  against  its  authenticity 
which  his  s  igacily  could  not  overlook.  The  council  of 
state  siw  the  dangerous  impression  which  the  Eikon 
B  isilike  was  calculated  to  make.  They  might  have  sup- 
pressed it  by  force;  but  they  preferred  waging  war, 
by  opposing  argument  to  argument,  and  book  to  book. 
Milton,  at  their  desire,  wrote  the  /conoc/asres,  or  image- 
breaker,  in  which  he  disclaims  the  intention  of  insulting 
the  memory  of  Charles,  but  confronts  the  monarch's 
actions  with  the  piety  ascribed  to  him,  and  has  even 
hinted  at  the  work  having  been  manufactured  for  him 
by  his  household  rhetorician, — a  suspicion  which  time 
his  verified. 

Milton's  memory  has  been  charged  with  three  several 
offences  in  the  Iconoclastes,  or  Imagi:  Breaker.  In  the 
first  place,  with  having  too  rudely  blamed  the  king  for 
making  use  of  a  prayer  which  he  borrowed  from  a  ro- 
mance, namely,  Sir  Phillip  Sydney's  Arcadia  ;  in  the 
next  place,  with  having  interpolated  the  Eikon  BasUiki 
with  that  prayer,  in  order  that  he  might  establish  a 
ground  of  censure  ;  and,  in  the  third  place,  with  hav- 
ing uncharitably  insulted  Charles's  memory,  on  account 
of  his  intimacy  with  the  plays  of  Shakespeare.  The 
first  accusation  is  true,  the  two  others  are  absurd. 
He  did,  with  unnecessary  harshness,  animadvert  on 
Charles's  having  borrowed  a  prayer  from  a  romance, 
but  he  did  not  interpolate  the  Eikon  ;  for  in  the  first 
edition  of  the  Eikon,  printed  by  Royston  a  royalist,  the 
prayer  in  question  is  to  be  found.  His  animadversion 
on  the  king's  fondness  for  Shakespeare  is  perfectly  un- 
blameable  :  the  gust  of  all  that  he  says  is  merely  to 
convey  the  remark,  that  pious  and  clement  sentiments 
have  often  been  put  into  the  mouths  of  tyrants,  and  by 
1)0  poet  more  than  by  Shakespeare,  with  whom   Charles 

I.  was  so  well  acquainted. 

On  being  appointed  to  the  office  of  Latin  secretary, 
Milton  removed  first  to  a  lodging  at  Charing  Cross,  and 
afterwards  to  apartments  in  Scotland  Yard.  In  this 
last  residence  his  wife  had  her  third  child,  a  son,  who 
died  in  his  infancy,  on  the  16h  of  March,  1650.  In 
1652,  he  changed  his  abode  to  Petty  France,  where  he 
occupied,  till  the  Restoration,  a  handsome  house  open- 
ing into  St.  James's  P.vrk. 

He  had  no  sooner  finished  his  Iconoclastes,  than  he 
entered  into  his  controversy  with  Salmasius.  This 
learned  Frenchman,  (Saumaise,  or  Salmasius.)  an  ho- 
norary professor  of  Lcyden,  was  employed  by    Chailes 

II.  to  wiite  the  Defcnaio  Regia,  or  an  appeal  to  the 
world  in  behalf  of  the  cause  of  royalty,  prelacy,  and  the 
house  of  Stuart.  Milton  was  employed  to  answer  it, 
and  he  perloriiied  his  task  in  1651.  by  his  celebratctl 
Defeiisio  jiro  Pofndo  jinglicano.  He  was  prtscnt  when 
the  council  of  England  cnjomed  him  the  task.  Milton, 
when  he  undertook  it,  was  weak    of  body  and  dim  of 


•  When  a  copy  of  the  Eikon  was  sold  among  the  books  of  the  first  Earl  of  Anglesea,  a  memorandum  was  fuiinu  in  it,  in  that  noble- 
man's handwriting,  attesting  that  Charles  II.  and  the  Duke  of  York  had  disavowed  the  Eikon  as  the  work  of  their  father. 


356 


JMILTON. 


Slight,  and  liis  pliysiclans  pvedicted  that  it  would  cost 
biin  the  loss  ot  his  eyes  ;  but  he  persevifid,  and  finish- 
ed a  work,  the  eloquence  and  intellectual  power  of  wMch 
is  only  slightly  disfigured  by  some  sportive  sallies  of 
^\■h,  and  some  harsh  personalities.  The  work  was  ap- 
plauded b)  all  Europe.  Foreigners  of  the  highest  ta- 
lent and  erudition,  and  the  anihussadois  of  crowned 
heads,  waited  upon  him,  or  wrote  to  him  to  express 
their  congratulations.  The  council  of  state  made  him 
a  pecuniary  reward  of  a  thousand  pounds. 

On  the  2il  of  May,  1652,  his  family  was  increased  by 
the  birth  of  another  daughter,  Deborah,  of  whom  his 
■wile  died  in  child-bed.  Meanwhile  his  sight  was  im- 
paired by  incessant  study,  so  as  to  leave  him  probably 
as  early  as  this  same  year  nearly  blind,  at  least  one  of 
liis  adversaries  about  that  time  charitably  upbraids  him 
■with  the  calamity  as  a  punishment  from  heaven,  and 
denominates  him  as  a  "  monstrum  horrendum  cui  lumen 
ademjitum."  His  fortitude  under  the  event  is  admirably 
expressed  in  his  sonnet  to  Cyriac  Skinner. 

The  precise  date  of  his  second  marriage,  is  not  much 
better  ascertained  than  that  of  his  confirmed  blindness, 
though  probably  both  events  took  place  about  1654. 
His  second  matrimonial  choice  was  Catherine,  the 
daughter  of  a  Captain  Woodcock  of  Hackney.  She 
■was  the  object  of  his  fondest  affection  ;  but  died  within 
a  year  after  their  marriage,  like  her  predecessor,  in 
child-birth,  and  the  daughter  whom  she  bore  to  him 
soon  followed  her  to  the  tomb.  His  sonnet  to  her 
memory  must  be  in  every  one's  remembrance.  Du- 
ring this  period  his  powers  were  again  employed  in 
controversy. — De  Moulin's  ''Cry  of  the  Royal  Blood 
to  Heaven,"  published  in  1652.  poured  forth  the  most 
violent  abuse  against  the  English  as  a  nation,  and  Mil- 
ton as  an  individual.  De  Moulin,  the  son  of  an  ob- 
scure French  satirist  at  Sedan,  was  the  real  author  of 
this  work  ;  but  Alexander  More,  a  man  of  Scotch  pa- 
rentage, and  a  preacher  of  considerable  celebrity,  settled 
in  France,  and  Principal  of  the  Protestant  College  of 
Castres,  wrote  a  dedication  of  the  Clamor  Regit  San- 
guinis to  Charles  H.  and  committed  it  to  the  Press  ; 
on  him,  therefore,  Milton  retaliated  with  a  vengeance 
which  sufikiently  exposed  the  impeachable  part  of 
More's  character.  With  his  Second  Defence  of  the 
Peoftle  of  England,  Milton  closed  for  the  present  his 
controversial  labours;  and  probably  endeavoured  among 
his  studies  to  retire  from  the  mortification  and  disap- 
pointment which  he  felt  from  the  exhibition  of  despotic 
principles  and  conduct  in  the  Protector.  There  is 
reason  to  believe  that  he  felt  this  mortification.  Like 
Blake  and  Sir  Matthew  Hale,  he  might  plead  the  em- 
ployment of  his  country  as  lawful  even  under  a  tyrant, 
and  he  might  think  a  temporary  usurpation,  on  the 
vhole,  preferable  to  the  return  of  the  unprincipled 
royal  exiles.  But  it  would  have  been  agreeable  to 
have  had  a  more  distinct  declaration  of  his  motives 
from  his  own  pen.  He  was  engaged  in  1653  in  con- 
tinuing the  History  of  England,  and  a  Latin  dictionary, 
and  had  begun  to  frame  his  immortal  epic  poem.  The 
historical  work,  which  is  only  a  great  fragment,  appear- 
ed in  1670,  mutilated  by  the  licenser  of  some  of  its  finest 
passages.  The  materials  of  his  Latin  Thesaurus  were 
left  imperfectly  digested,  but  are  said  to  have  been  use- 
fully employed  by  the  compilers  of  the  Cambridge 
Dictionary,  to  whom  they  were  probably  given  by  his 
jiephew  Phillips.  In  the  same  year  he  published  a  MS. 
of  Sir  Walter  Raleigh's,  consisting  of  aphorisms  on  the 


art  of  governmer.t,  and  composed  In  a  strain  of  peculiar 
elegance  the  manifesto  issued  by  the  Protector  in  justi- 
fication of  his  war  with  Spain.  In  the  following  yea; 
Cromwell  finished  his  splendid  but  criminal  career,  and 
his  son  Richard  descended  with  magnanimous  innocence 
to  the  safe  level  of  a  private  station.  When  the  fluctua- 
tions of  government  threatened  general  anarchy,  Milton 
was  induced  to  give  his  advice  on  civil  and  ecclesiastical 
topics,  in  some  short  publications  ;  one  of  which  was,  a 
ready  and  easy  way  to  establish  a  free  commonwealth  ; 
the  excellencies  thereof  compared  with  the  inconveni- 
ences and  dangers  of  le-admiiting  monarchy.  This  ap- 
pealed but  a  short  time  before  the  restoration,  so  zealous 
and  sanguine  was  he  to  the  very  last  with  respect  to  his 
political  system.  It  was  in  vain,  however,  to  contend 
with  pamplets  against  the  national  inclination.  The 
king  returned  in  triumph;  and  Milton,  discharged  from 
office,  left  his  house  in  Petty  France,  and  was  secreted 
under  the  roof  of  a  friend  in  St  Bartholomew's  close, 
near  to  West  Smithfield,  till  the  act  of  oblivion,  in  the 
exceptions  to  which  he  was  not  included,  ascertained 
his  safety  and  reinstated  him  in  society. 

All  parties  have  agreed  in  paying  this  compliment 
to  Charles  II.  tliat  it  was  owing  to  no  weakness  or 
oversight  of  his,  if  Milton  escaped.  It  is  supposed 
that  his  friend  Andrew  Marvell,  the  member  for  Hull, 
made  some  interest  for  him  in  the  House  ol  Commons  ; 
and  we  are  told  that  Sir  Thomas  Clayes,  and  Secretary 
Morris,  made  exertions  for  his  preservation.  But  the 
most  earnest  and  grateful  interposition  seems  to  have 
been  that  of  Sir  William  Davenant,  who  had  been 
saved  on  a  former  occasion  by  the  mediation  of  Milton. 
But  though  his  person  was  spared,  his  Iconoclastet,  and 
the  Defence  of  the  People  of  England,  were  condemned 
to  ba  burnt  by  the  hands  of  liie  hangman.  Milton 
might  well  smile  at  this  vindictive  show  of  triumph. 
No  sentence,  no  hangman,  no  flames  cnuld  destroy 
the  fame  of  the  Defence  of  the  fieojUe  of  England.  He 
might  also  console  himself  by  reflecting,  tnat  those 
who  sentenced  his  book  to  be  burnt,  were  the  same 
who  dug  up  the  body  of  Blake  to  be  hung  on  a  gib- 
bet, and  who  brought  back  the  punishment  of  em- 
bowelling  on  the  scaffold,  ere  they  were  yet  dead,  the 
expiring  victims  for  treason ;  a  relic  of  barbarism 
which  had  been  abolished  during  the  republic.  Mil- 
ton was  for  some  time  in  the  custody  of  the  Serjeant- 
at-Arms,  but  was  discharged,  and  attention  was  even 
paid  to  his  complaint  of  the  demand  of  excessive  fees. 
This  attention,  however,  was  paid  to  him  by  the  par- 
liament, and  not  the  crown. 

Being  now  in  reduced  circumstances,  and  under  th© 
discountenance  of  power,  he  removed  to  a  private  ha- 
bitation in  the  city,  and,  in  order  to  alleviate  his  for- 
lorn condition,  he  desired  his  friend  Dr.  Paget  to  look 
out  for  a  third  wife  for  him.  He  recommended  a  re- 
lative of  his  own,  Elizabeth  Minshull,  of  a  good  family 
in  Cheshire,  and  the  union  took  place  in  Milton's  fifty- 
thiid  or  fifiy-fourth  year.  About  the  time  of  his  mar- 
riage, or  probably  a  little  before  it,  he  published  a  short 
treatise,  entitled  Accidence  Commenced  Grammar,  in- 
tended to  facilitate  the  first  weak  step  of  the  juvenile 
student,  and  remarkable  only  for  its  exhibition  of  a 
mighty  mind  stooping  in  dignified  condescension  to 
utility.  In  1655,  he  gave  to  the  public  another  MS, 
of  Sir  Walter  Raleigh's,  containing  aphorisms  of  State, 
with  the  title  of  the  "  Cabinet  Council."  That  he  was 
offered  from  the  court,   and  refused  the  post  which  he 


MILTON. 


337 


had  held  under  the  former  government,  has  been  as- 
serted, but  with  little  probability,  since  his  manners 
were  by  no  means  accommodated  to  the  new  reij^n,  and 
he  had  offended  too  deeply  lo  be  more  than  forgiven. 
He  had  now  to  resume  the  character  of  a  poet, 
which  for  many  years  had  been  sunk  in  that  of  a 
politician  and  controversialist,  for  his  few  compositions 
in  verse  during  this  period,  though  exquisitely  beauti- 
ful, were  not  sufficiently  attended  to,  to  add  to  his 
poetical  reputation.  When  he  first  formed  the  resolu- 
tion of  writing  an  epic  poem,  he  thought  of  some  sub- 
ject in  the  heroic  times  of  English  history.  Religion 
and  the  study  of  the  Hebrew  Scriptures  decided  him 
in  favour  of  a  religious  bubject.  His  mind,  now  con- 
centrated and  undisturbed,  fulfilled  the  threat  concep- 
tions which  he  had  designed  of  Paradise  Lost.  The 
exact  lime  employed  in  the  composition  of  this  poem 
is  not  ascertained,  but  it  probably  occupied  his  thoughts 
with  no  considerable  interruptions  of  any  other  litera- 
ry subject  for  eleven  years,  fiom  1654  to  1665,  at 
which  period  Elwood  the  quaker  says  it  was  finished  ; 
a  time  when  Milton,  to  avoid  the  contagion  of  the 
plague  in  London,  made  a  retreat  to  Chalfont  in  Buck» 
inghamshire.  Paradise  Lost  was  first  printed  in  1667, 
in  small  quarto,  and  divided  into  ten  books;  and  his 
biographers  have  been  very  minute  in  recording  the 
trifling  sum  which  he  received  for  the  copy-right  of  it. 
Much  discussion  has  also  luken  place  respecting  the 
original  conception  of  this  t;rand  perfoimance.  Vol- 
taire first  suggested,  that  the  hint  had  been  given  by 
the  Adamo,  a  poor  drama,  full  of  allegory,  conceit,  and 
bombast,  written  by  one  Andreini,  a  strolling  player 
of  Italy.  Dr.  Johnson  rejected  the  hypothesis  with 
contempt,  but  from  the  circuinstance  distinctly  prov- 
ed, of  Milton's  poem  being  first  projected  by  him  in  a 
dramatic  shape,  and  from  the  similarity  of  the  allegori- 
cal beings  first  sketched  by  Milton  with  those  of  An- 
dreini,  it  seems  by  no  means  improbable,  that  the  sup- 
position suggested  by  Voltaire,  and  illustrated  by  Mr. 
Hayley,  is  correct. 

In  the  second  edition  of  the  Paradise  Lost,  which 
was  published  in  1674.  the  author  divided  the  seventh 
and  tenth  books,  for  the  purpose  of  breaking  the  lent;th 
of  their  narrative,  each  into  two,  and  thus  changed  the 
original  distribution  of  his  work,  from  ten  to  twelve 
books.  On  this  new  arrangement  the  addition  of  a  few 
lines  became  necessary  lo  form  a  regular  opening  to  the 
eighth  and  the  eleventh  books;  and  these  nine  verses, 
with  six  others,  inserted  partly  in  the  fifth  and  partly  in 
the  eleventh,  constituted  all  the  alterations  for  this  mighty 
produciion,  on  which  his  own  and  the  epic  fame  of  his 
country  was  to  rest. 

Paradise  Regained,  written  upon  a  suggestion  of  El- 
wood's,  and  appareiitly  regarded  by  the  author  as  the  the- 
ological completion  of  this  plan,  followed  in  1670.  He 
is  said  to  have  viewed  this  production  with  the  partial 
fondness  of  a  parent  for  his  latest  offspring.  He  could 
not  bear  the  disparaging  comparison  of  it  with  his  great 
work,  which  was  generally  made.  The  general  opinion 
of  this  poem  certainly  places  it  at  an  huinble  distance 
from  Paradise  Lost.  The  extreme  narrowness  of  its 
plan,  the  small  pioportion  of  it  which  is  assigned  to  ac- 
tion, and  the  larger  portion  which  is  given  to  disputa- 
tions and  didactic  dialogue,  its  paucity  of  chaiacters  and 
poetical  imagery,  and  its  general  deficiency  in  the  chirm 
of  numbers,  exclude  it  from  a  wide  range  of  popularity. 
It  is  embellished,  however,  wiih  several  exquibite  pas- 
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sages,  which  discover  the  still  existing  author  of  the 
Paradise  Lost.  Samfison  Agonistes  was  published  at  the 
same  time,  a  manly,  noble,  and  pathetic  drama  ;  though 
it  cannot  be  asserted  that  its  action  is  undefective,  or  that 
all  its  scenes  tend  harmoniously  to  the  developemenl  of 
the  fable.  The  unlimited  and  capricious  wanderings  of 
the  choral  measures  are  also  such  as  would  be  likely 
to  offend  us,  if  we  were  not  prejudiced  by  the  conscious- 
ness of  reading  Milton. 

The  poet,  in  this  respect,  imitated  the  Greek  drama, 
which  unites  in  its  choruses  verses  of  all  descriptions, 
without  any  rule  which  modern  scholarship  can  ascer- 
tain. But  the  vocal  structure  of  the  Greek  language 
might  admit  of  harmony  with  great  irregularity  of 
measures;  and  Athenian  ears  might  learn  by -habit  to 
delight  in  such  anomalous  harmony  (if  it  was  anoma- 
lous.) whilst  our  more  obdurate  tongue  requires  the  pre- 
cincts of  verse  to  be  distinct  and  definite;  and  we  are 
habituated  to  delight  chiefly  in  the  flow  of  measure 
which  the  ear  competently  understands,  and  which  it  in 
some  degree  anticipates. 

With  this  piece  the  history  of  Milton's  poetry  closes; 
but  writing  was  become  so  much  a  habit  with  him,  that 
he  was  continually  making  additions  to  his  works  in 
prose.  In  1672,  he  published  a  system  of  logic,  after 
the  method  of  Ramus,  and  in  the  following  year  he  again 
ventured  into  the  field  of  polemics,  with  a  treatise  Of 
True  Religion,  Heresy,  Schism,  and  Toleration,  and  the 
best  means  to  Prevent  the  Growth  of  Pofiery.  So  im- 
perfectly was  toleration  then  understood,  that  Milton 
persuaded  himself  he  was  consistent  in  denying  it  to 
Papists,  although  he  declares  that  he  would  not  even  to- 
wards them  exercise  any  personal  severity. 

In  1674  he  published  his  familiar  letters,  and  some 
of  his  university  exercises;  the  former  with  the  title 
of  L/iistotarum  Familiariim  Liber  unus,  and  the  latter 
with  that  of  Prolusionea  quaedam.  Oratoriae  in  Collegit 
Christi  habitae.  It  has  been  commonly  affirmed  that  he 
translated  into  Entrlish  the  declaration  of  the  Poles  on 
their  elevating  the  heroic  John  Sobiesko  to  their  elective 
throne  ;  but  Dr.  Symmons  throws  some  doubt  upon  the 
fact,  as  the  Latin  document  could  have  arrived  in  Eng- 
land only  a  very  short  time  before  his  death  ;  and  as  the 
translation  bears  no  resemblance  to  his  character  of  com- 
position. It  is  more  certain  that  in  some  part  of  the 
same  year,  the  last  of  his  life,  he  wrote  a  brief  history 
of  Muscovy,  which  was  published  about  eight  years 
posterior  to  his  death. 

With  this  work  terminated  his  literary  labours; 
the  gout,  which  had  for  several  years  afflicted  him, 
in  spite  of  his  extreme  temperance,  seems  to  have 
brought  on  rather  premature  senility  and  exhausted  his 
vital  powers.  In  his  sixty-sixth  year,  and  on  the  8th  of 
November  1764,  he  expired,  so  quietly  that  those  who 
waited  in  his  chamber  were  not  conscious  of  his  death. 
His  funeral  was  attended  by  many  threat  and  learned  in- 
dividuals, and  not  without  a  friendly  concourse  of  the 
vulgar  ;  his  remains  were  deposited  by  the  side  of  his 
father's,  in  the  upper  part  of  the  chancel  of  St.  Giles's, 
Cripplegate.  In  consequence  of  an  alteration  made  in 
that  part  of  the  church,  the  stone  originally  inscribed 
with  his  name  was  removed  at  the  end  of  a  few  years, 
and  was  never  n  placed.  But  this  unintended  injury 
was  in  later  davs  compensated  by  the  erection  of  his  bust, 
(ih-  work  of  Baco:)  .ii  ibe  expence  of  the  elder  Mr. 
Whitbread.  M '.  Benson,  one  of  the  auditors  of  the  im- 
post, had,  in  1737,  ititroduced  a  similar  memorial  of 
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Milton  into  Westminster  Abbey.  By  his  will  he  left 
nearly  ^2000,  besiiles  ^1000,  his  first  wife's  portion, 
which  remained  in  the  hands  of  tlic  Powells,  and  which 
ought  to  have  been  paid,  it  it  was  not,  to  his  daughters. 
He  had  lost  ^'2000,  the  emoluments  of  his  office,  which 
he  had  placed  on  government  security. 

Milton  was  distinguished  in  his  youth  for  personal 
beauty,  and  continued  to  be  a  well-looking  man  to  the 
last.*  He  was  a  skilful  swordsman,  vigorous  and  ac- 
tive in  his  exercises,  manly  and  erect  in  his  deportment. 
He  was  also,  like  his  father,  accomplished  in  music, 
though  not  a  composer.  His  learning  embraced  the 
Hebrew,  Greek,  Latin,  and  Spanish,  and,  if  not  abso- 
lutely versed  in  the  sciences,  he  had  penetrated  more 
than  their  surface.  Though  from  parts  of  his  contro- 
versiiil  writings,  we  might  presume  his  temper  to  have 
been  harsh,  he  indulged  in  no  enmities  except  on  public 
grounds,  and  in  private  he  was  mild  and  courteous. 
This  we  have  on  the  authority  of  F.  Junius,  the  author 
of  Dc  Pictura  Veterum,  and  H.  Heinsius  mentions  the 
general  report  of  the  ameniiy  of  his  manners — '■  Virum 
esse  miti  comique  ingenio  aiunt." 

His  prose  compositions  vary  in  merit.  The  earliest 
of  them  possess  a  more  crude  and  unwieldy  character 
of  strength.  As  he  continued  to  write  prose,  there  is 
a  visible,  though  not  equally  progressive  improvement. 
In  a  general  view  of  them,  there  is  a  strength  and  spiiit 
of  genius  rising  often  to  grandeur,  but  a  deficiency  of 
taste  to  purify,  and  harmonize,  and  perfect,  the  powers 
of  expression.  The  picturesque  is  often  redundant  and 
out  of  keeping,  and  the  structure  of  his  sentences  labo- 
riously scholastic. 

The  homage  paid  to  his  poetical  genius  is  so  univer- 
sal, that  we  shall  not  distend  our  article  with  a  critical 
dissertation  on  them.  Addison  made  his  own  genera- 
tion sensibly  alive  to  the  beauties  of  Paradise  Lost, 
though  there  is  reason  to  believe,  that,  even  before  the 
time  of  Addison,  the  great  Epic  was  not  so  much  ne- 
glected as  has  been  often  alleged.  Since  the  middle  of 
the  last  century,  the  public  attention  has  been  more  and 
more  drawn  to  his  minor  poems,  till  ii  may  be  said  to  be 
now  rivetled  on  them  wiih  almost  unqualified  extacy. 
Of  Paradise  Lost  it  has  been  justly  remarked,  that,  in 
forming  our  estimate  of  the  powers  of  mind  possessed 
by  different  races  of  men,  it  raises  our  opinion  of  the 
strength  and  magnificence  of  the  English  imagination. 
It  is  a  sublime  work,  that  adorns  our  country  more  than 
"  cloud-c;ipt  towers  or  gorgeous  palaces."  Even  its 
imperfections  seem  to  be  unavoidable,  and  to  have 
arisen  out  of  its  theological  subject  in  a  way,  in  which, 
with  few  exceptions,  it  is  difficult  to  conceive  how  the 
author  could  have  well  avoided  them.  But  taking  the 
subject  all  in  all,  (we  quote  Mr.  Campbell's  Essjy  on 
Ens^lish  Poetry.)  his  pov,'crs  could  no  where  else  have 
enjoyed  the  same  scope.  It  was  only  from  the  height  of 
this  great  argument  that  he  could  look  back  upon  eter- 
nity past,  and  forward  upon  eternity  to  come,  that  he 
could  survey  the  abyss  of  infernal  darkness,  open  visions 
of  Paradise,  ascend   to  heaven,  "  and  breathe  empyreal 


air."  On  the  style  of  Milton,  and  on  the  most  suhtinie 
trait  of  excellency  in  his  poem,  namely,  his  delineation 
of  the  celestial  and  infernal  angels,  we  beg  to  conclude 
with  a  quotation  from  the  critical  work  already  mention- 
ed. "  If  wc  call  diction  the  garb  of  thought,  Milton  in 
his  style  may  be  said  to  wear  the  costume  of  sovereign- 
ty. The  idioms  of  other  languages  contributed  to  adorB 
it.  He  was  the  most  learned  of  poets,  yet  his  learning 
interferes  not  with  his  substantial  English  purity.  In 
delincatii>g  the  blessed  spirits,  he  has  exhausted  all  the 
conceivable  variety  that  could  be  given  to  pictures  of 
unshaded  sanctity  ;  so  that  his  excellence  above  every 
ihiny;,  ancient  or  modern,  is  conspicuous.  Tasso  had 
indeed  pourtrayed  an  infernal  council,  and  had  given  the 
hint  to  our  poet  of  ascribing  the  origin  of  Pagan  wor- 
ship to  those  reprobate  spirits.  But  how  poor  and 
squalid  in  comparison  of  the  Miltoiiic  pandemonium  are 
the  St)il.is,  the  Cyclopses,  and  the  chimeras  of  the  in- 
fernal council  of  the  Jerusalem.  Tasso's  conclave  of 
fiends  is  a  den  of  ugly  incongruous  monsters: 

**  0  come  strane  o  come  orribile  fofjnc^*^  ^c.  S^c. 

La  Gr.ncsiLEMME,  Canto  iv. 

The  powers  of  Milton's  hell  are  godlike  shapes  and 
forms.  Their  appearance  dwarfs  every  poetical  con- 
ception, when  we  turn  our  dilated  eyes  iiom  contem- 
plating them.  It  is  not  their  external  attriljutes  alone 
which  expand  the  imagination,  but  their  souls,  which 
are  as  colossal  as  their  stature — their  thoughts  that 
wander  through  eternity — the  pride  that  burns  amidst 
tlie  ruins  of  their  divine  natures — and  their  genius,  which 
feels  with  the  ardour,  and  debates  with  the  eloquence  of 
heaven. 

The  subject  of  "  Paradise  Lost"  was  the  origin  of 
evil — an  era  in  existence — an  event  more  than  all  others 
dividing  past  from  future  time — an  isthmus  in  the  octan 
of  eternity — the  theme  was  in  its  nature  connected  with 
every  thing  important  in  the  circumstances  of  human 
existence,  and,  amidst  these  circumstances,  Milton  saw 
that  the  fables  of  Paganism  were  too  impoi  tant  and  po- 
etical to  be  omitted.  As  a  Christian  he  was  entitled 
wholly  to  neglect  them,  but  as  a  poet  he  chose  to  treat 
them  not  as  the  dreams  of  the  human  mind,  but  as  the 
delusions  of  infernal  existences.  Thus  anticipating  a 
beautiful  propriety  for  all  classical  allusions,  thus  con- 
necting and  reconciling  the  co-existence  of  fable  and  of 
truth,  and  thus  identifying  the  fallen  angels  with  the  dei- 
ties of  "  gay  religions  full  of  pomp  and  gold,"  he  yoked 
the  heathen  mythology  in  triumph  to  his  subject,  and 
clothed  himself  in  the  spoils  of  superstition."  (-<) 

MIN'DANA.     See  Magindanao. 

MINDEN,  or  Munden,  a  city  in  the  kingdom  of 
Hanover,  and  principality  of  Calenburg,  is  situated  on 
the  Weser,  which  is  crossed  by  a  bridge  600  feet  long. 
It  is  about  two  miles  in  circuit,  and  encircled  with  walls 
and  ramparts.  The  principal  public  buildings  are,  the 
Hotel  de  Ville,  the  cathedral,  which  is  a  fine  edifice,  the 
church  of  St.  John,   the  Gymnasium,  and  the  Orphan's 


*  The  venerable  figure  of  Milton  is  described  by  Richardson  as  he  w.^s  sittinff  (.iccording  to  custom)  before  his  donr,  in  a  great 
coat  of  coarse  cloth  in  warm  weather  to  enjoy  the  fresli  air,  and  thus  receiving  visits  of  persons  eminent  for  talents  or  consideration. 
Richardson  proceeds  to  say,  "  Very  lately  I  had  the  ffood  fortune  to  have  another  picture  of  him  from  an  ancient  clergyman  in  Dor- 
setshire, Dr.  Wright  He  found  liim  iji  a  small  house,  he  thinks  bnt  one  Mr.in  on  a  floor  ;  in  that,  up  one  pair  of  stairs,  which  was  hung 
with  riisty  green,  he  found  John  Milion  silting  in  an  elbow  chair,  black  cloilits,  and  neat  enough;  pale,  but  not  cadaverous;  his 
hands  ami  fingers  gouty  and  witli  chalk  stones.  Among  other  discourse,  he  expresse4  himself  to  this  purpose,  that  was  he  free 
from  the  pain  this  gave  him,  his  blindness' would  be  tolerable. 
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House,  where  there  ia  a  manufactory  of  stockings.     It  The  white  beer  of  Minden   has  been   long  celebrated, 

has  three   Lutheran,  one    CaUiiiist,    and    two   Catholic  An  account  ol  the  batile  of  Minden,  fouj^ht  hert  in  1759, 

chui'ches.       The   principal  manufactures  in  this    place  will  be  found  in  nu:  ailiclc  Britain.     Population,  70U8. 

are    those    of    wax    candles,    hats,    leather,    and    soap.  East  long.  8°  53' 26".     North  lat.  52°  17' 47". 
There  are  also  refineries  of  sugar  and   bleach-fields. 


MINE, 


An  excavation  made  either  in  the  rock,  strata,  or  in  the 
earth  which  generally  covers  the  rock,  ol  which  there 
are  three  distinct  kinds,  viz. 

If.',  A  mine  employed  in  the  art  of  war,  particularly 
in  sieges. 

2d,  A  mine  made  for  the  working  of  veins,  containing 
the  ores  of  metals  ;  which  veins  are  generally  in  a  po- 
sition nearly  vertical. 

Sd,  A  mine  lor  the  working  of  such  minerals  as  ge- 
nerally lie  in  beds,  having  a  moderate  angle  of  inclina- 
tion with  the  horizon,  such  as  a  coat-mine,  an  ironstone- 
viine,  or  limestone  mine, 

The  fiisl  kind  ot  mine  will  be  found  described  in  the 
article  Fortification. 

The  second  kind  will  be  described  under  the  article 
Vein.- 

The  third  kind,  in  particular  the  -Luorking  of  coal- 
mines, will  be  now  described. 

Although  mineral  coal  is  found  abundantly  in  various 
quarters  of  the  globe,  as  noticed  under  the  article  Coal, 
it  is  admitted  that  the  most  valuable  fields  of  it  are 
found  in  (iieat  Britain,  and  have  been  wrought  to  a 
much  greater  extent  there  than  in  any  other  part  of  the 
world. 

As  nothing  liut  pit-coal  is  used  as  fuel  for  domestic 
purposes  in  "Great  Britain,  excepting  in  a  few  of  the 
inland  districts,  where  a  small  quantity  of  wood  and  turf 
are  substituted  ;  and  as  all  the  numerous  and  extensive 
iron-works,  with  the  innumerable  steam-engines  and 
manufactories,  depend  entirely  upon  a  regular  supply  of 
coal,  at  a  moderate  price,  the  working  of  the  coal-fields, 
in  a  systematic  and  economical  manner,  has  been  much 
studied,  and  !)rought  to  greater  perfection  in  Britain  than 
in  any  other  country. 

Coal,  as  an  infiammable  substance,  appears  to  have 
been  known  to  tht-  ancients,  and  to  the  Britons,  before 
the  Romans  visited  this  island,  it  being  found  so  fre- 
quently in  ravines  and  beds  of  rivers,  of  a  colour  and 
texture  so  decidedly  different  from  the  strata  which  in 
general  accompany  it ;  but  as,  at  that  period,  and  for 
centuries  afterwaids,  the  country  was  covered  with  im- 
mense forests,  which  supplied  abundance  of  fuel  for 
every  purpose  of  life,  there  was  no  necessity  for  using 
coal  as  fuel. 

The  working  of  coal,  therefore,  only  became  an  ob- 
ject of  attention  as  population  and  civilization  advanced, 
when  agriculture  be.,'an  to  be  studied,  the  woods  cleared 
away,  and  the  arts  of  civil  life  cultivated;  accordingly 
We  find,  that  the  working  of  coal  in  Britain,  as  an  arti- 
cle of  commerce,  is  comparatively  of  modern  date,  and 
appears  to  have  commenced  about  the  end  of  the  12tli 
ce^.tury.  The  first  cliarter,  giving  liberty  to  the  town  of 
Newcastle-upon-Tyne  to  dig  coal,  was  granted  by  Henry 
III.  anno  1239;  it  was  then  denominated  Sea-coal,  on 
aciount  of  ii>  hunt;  shipped  for  places  at  a  distance. 
In  the  year  1281,  the  Newcastle   coal-trade  had  become 


so  extensive  and  important  that  laws  were  enacted  for 
its  regulation. 

In  Scotland,  coals  began  to  be  wrought  much  about 
the  same  time  ;  and  a  charter  was  granted  in  the  year 
1291,  in  favour  of  the  abbot  and  convent  of  Dunferm- 
line in  the  county  of  Fife,  giving  the  right  of  digging 
coals  in  the  lands  of  Pittencrief,  adjoining  the  convent. 
From  this  period  the  working  of  coal  gradually  increas- 
ed, though  on  a  very  limited  scale,  until  the  beginning 
of  the  last  century,  when  the  steam-engine  was  brought 
forward  by  Newcomen  in  the  year  1705,  and  was  ap- 
plied to  collieries  in  the  vicinity  of  Newcastle  about  the 
year  1715.  This  machine  produced  a  new  era  in  the 
mining  concerns  of  Great  Britain,  and,  as  it  were  in  an 
instant,  put  every  coal-field  within  the  grasp  of  its 
owner.  Collieries  were  opened  in  every  quarter  ;  and 
the  coal  trade  rapidly  extended  to  an  astonishing  scale. 
This  extension  of  the  trade  was  greatly  aided  by  the 
genius  of  the  late  James  W.Ut,  Esq.  of  Glasgow,  whose 
pnilosophic  mind  made  the  most  brilliant  discoveries, 
and  so  very  much  improved  the  principles  and  power 
of  the  steam-engine,  as  to  render  it  one  of  the  most 
complete  and  must  useful  pieces  of  mechanism.  To 
Newcomen  and  \Vatt  the  mining  interest  of  Great  Bri- 
tain is  highly  indebted  ;  to  the  latter,  the  empire  owes  its 
greai  rise  and  improvement  as  a  manufacturing  country. 

The  collieries  of  Great  Britain  are  now  upon  the  most 
extensive  scale,  and  are  of  the  first  importance  to  the 
kingdom  ;  both  as  regarding  its  political  and  commer- 
cial interests  ;  so  much  so,  that  it  is  evident,  without 
cheap  coai,  tlie  manufactories  of  Great  Britain  could  not 
be  brought  forward  in  competition  with  those  of  the 
other  nations  of  the  world,  where  manual  libour  is  com- 
paratively very  low  ;  in  short,  the  coal-mines  of  Great 
Britain  toim  a  physical  and  prominent  point  in  the  poli- 
tical stale  of  the  empire.  The  capitals  employed  in  the 
collieries,  and  in  the  shipping  connected  with  them,  are 
immense,  amounting  to  many  millions.  A  very  consi- 
derable proportion  of  the  population  of  the  kingdom  is 
employed  in  the  mines  and  coal  trade,  while  the  ships 
winch  carry  coals  coastwise,  are  a  nursery  lor  thousands 
ot  the  most  intrepid  seamen  which  are  to  be  found  in 
the  World. 

It  cannot  easily  be  estimated  what  is  the  total  pro- 
duce  of  coals  in  Britain,  but  it  must  extend  to  many 
millions  of  tons;  for  it  is  known  that  the  output  of  coal 
upon  the  rivers  Tyne  and  Wear,  in  the  counties  of 
Northumberland  and  Duiham,  amounts  to  three  millions 
of  tons  annujily,  of  which  only  a  small  quantity  is  used 
in  the  district,  the  greater  part  being  shipped  coastwise. 
In  these  two  districts  alone,  it  is  estimated  that  70.000 
people  are  employed  in  the  coal  trade,  and  that  the  capi- 
tal invested  in  the  collieries  and  shipping  is  above  two 
millions  and  a  half  of  money. 

With  regard  to  the  formation  of  coal,  manv  theories 
have  been  brought  forward ;  but  although  these  display 
U  u2 


340 


MINE. 


no  common  share  of  genius  and  patient  investigation, 
they  have  hilheito  leu  to  noiiii.i^  conclusive  or  sausfac- 
tory  on  the  subject.  The  o'.jjcct  in  this  ireuiise  is.  to 
give  a  disliiict  view  of  the  geolo;i;ical  siuialion  of  coal 
fields,  tlicir  absolute  forms,  the  dislocations  and  troubles 
which  occur  in  them,  and  the  method  of  working  coal 
mines. 

The  great  coal-field  of  Britain,  which  is  composed  of 
numerous  sulioruinate  coal-fields,  crosses  the  island  in 
a  diagonal  direction,  the  south  boundary  line  extending 
from  near  the  mouth  of  the  river  Ilumbcr,  upon  the 
east  co.isl  of  England,  to  the  south  part  of  the  Bristol 
channel  on  the  west  ( oast  ;  and  tlie  north  boundary  line 
extemling  from  the  ^oiith  side  of  the  river  Tay  in  Scot- 
land, westward,  by  the  south  side  of  the  Ochil  mountains, 
to  near  Dumbarton,  upon  the  river  Clyde;  within  these 
boundary  lines  North  and  South  Wales  are  included. 
This  area  is  about  260  miles  in  length,  and,  on  an  ave- 
rage, about  150  miles  in  breadth.  Wnhin  these  bounds 
all  the  chief  coal-fields  are  found  upon  which  collieries 
have  been  established  in  Britain;  and  no  coal- field  of 
any  consequence  has  been  found,  cither  to  the  north  or 
south  of  the  lines  above  mentioned,  excepting  some 
small  patches  of  thin  coals  of  inferior  quality,  and  the 
coal  field  of  Brora  in  Suthcrlandshire,  Scotland,  which 
is  far  disjoined  from  any  other  coal-field. 

When  we  take  a  cursory  view  of  this  globe  of  earth, 
composed  of  high,  wild,  and  rocky  mountains,  its  nume- 
rous valleys,  rivers,  and  undulated  surface,  together  with 
the  vast  expanse  of  ocean,  we  are  apt  to  consider  the 
mountains  and  rocks  as  forming  a  kind  of  chaos,  without 
regularity  or  order  ;  but  the  laborious  and  patient  inves- 
tigations of  mineralogists  have  shown,  that  there  is  in  the 
arrangement  of  the  various  rocks,  an  order  and  regu- 
larity beyond  what  was,  or  is,  commonly  imagined, — a 
regularity,  perfectly  consistent  with  that  Infinite  wisdom 
and  Almighty  power  which  formed  the  vast,  the  un- 
bounded system  of  the  universe.  It  is  this  regularity  in 
the  succession  and  arrangement  of  the  various  rocks, 
from  the  Alpine  heights  to  the  valleys  and  level  of  the 
sea,  which  guides  the  mineralogist  in  his  investigations, 
when  searching  for  those  minerals  which  are  so  benefi- 
cial to  man  in  his  state  of  civilized  society. 

Mineralogists  have  divided  the  rocks  which  compose 
the  globe  into  four  classes,  viz. 

1.  Primitive  Rocks. 

2.  Secondary,  or  Transition  Rocks. 

3.  Floetz,  or  Newer  Secondary  Rocks. 

4.  Newest  Floetz  Trap  Rocks. 

In  the  primitive  class  of  rocks,  granite,  which  gene- 
rally forms  the  highest  parts  of  mountain  ranges,  is  reck- 
oned by  mineralogists  to  be  the  lowest  series  of  rocks, 
and  upon  which  all  the  other  rocks  rest. 

It  is  worthy  of  particular  remark,  that  the  four  classes 
of  rocks  before  mentioned,  lie  in  regular  succession, 
the  primitive  rocks  being  the  lower  series,  and  the 
newest  floetz  trap  rocks  being  the  last  in  succession  ; 
and  although  the  rocks  composing  each  of  the  four 
classes  may  alternate  variously  with  each  other,  yet  the 
order  of  the  four  classes  has  never  been  found  inverted  ; 
that  is,  the  primitive  and  secondary  rocks  have  never 
been  found  overlaying  the  other  two  classes  of  what  are 
termed  newer  floetz  rocks. 

Beds  of  coal  have  not  hitherto  been  found  in  the  pri- 
mitive or  transition  class  of  rocks,  but  they  are  found  in 


great  abundance  in  the  third  class,  termed  the  floetz  or 
newer  seconiUry  rocks.  Couls  are  also  found  in  the 
newest  floetz  trap  formation;  but  the  coal  fields  are  not 
extensive,  though  they  are  sometimes  of  uncommon 
thickness. 

One  striking  and  discriminating  mark  in  these  rocks 
is,  that  in  the  primitive  class  not  a  vestige  of  organic  re- 
mains is  to  be  found,  and  very  few  in  the  secondary  rocks, 
whereas  the  strata  which  compose  the  coal-fields  abound 
with  innumerable  impressions  and  forms,  both  of  animals 
and  vegetables  :  Tht;  whole  arrangement  of  the  strata  of 
the  coal-fields  exhibits  a  structure  and  form  most  dis- 
tinctly difiering  from  the  other  classes  of  rocks,  and, 
therefore,  has  been  with  much  proprieiy  termed  by  the 
celebrated  Werner,  The  Indcfiendent  Coal  Formalion. 

The  strata  or  rocks  which  accompany  coal  are  chKfly 
as  follows : 

1.  Sandstone  of  various  hardness  and  colour,  viz. 
shades  of  white,  grey,  and  light  red. 

2.  Slatt-Clay. 

3.  Bituminous  shale. 

4.  Indurated  argillaceous  earth  or  fire-clay. 

5.  Argillaceous  ironstone. 

6.  Greenstone. 

Although  the  independent  coal  formation  occupies  a, 
great  area  of  Britain,  as  before  mentioned,  its  continuity 
is  frequently  interrupted  by  mountain  ranges  and  rock 
formations  of  very  considerable  extent,  where  no  coal  is 
to  be  found;  and  even  in  those  districts  where  there  are 
valuable  fields  of  coal  found,  the  beds  of  coal  do  not  in 
general  extend  over  a  great  district  of  country,  without 
being  interrupted  by  what  is  commonly  termed  troubles, 
or  more  properly  dikes  and  slips;  hence  the  difficulties 
which  occur  in  working  coals,  and  the  oaution  requisite 
in  searching  a  district  for  them.  * 

The  beds  which  compose  the  first  and  second  class  of 
rocks  generally  lie  in  a  situation  forming  a  great  angle 
with  the  horizon,  being  in  many  cases  nearly  vertical, 
whereas  the  strata  composing  the  coal-formation  are 
commonly  found  forming  a  small  angle  of  elevation  with 
the  horizon,  although  there  are  instances  of  their  being 
absolutely  vertical. 

In  some  coal  fields  there  is  only  found  one  bed  of  coal, 
and  in  others  a  very  great  number,  varying  in  thickness 
from  an  inch  to  many  feet ;  it  must,  however,  be  remark- 
ed, that  those  beds  of  coal  which  are  very  thick,  have 
generally  thin  beds  of  stone  running  through  them  in  a 
horizontal  position,  forming  a  number  of  snbordinate 
beds  of  coal,  lying  very  close  to  one  another,  having, 
however,  the  appearance  of  one  thick  bed  of  coal. 

In  order  to  exhibit  in  a  clear  and  distinct  view,  the 
various  strata  connected  with  beds  of  coal,  the  thickness 
of  the  coals,  and  alternations  of  the  strata  betwixt  them, 
the  following  sections  are  examples,  taken  from  the 
chief  coal-fields  in  England  and  Scotland. 


Section  of  the  Coal  Strata  in  the  Vicinity  of  New- 
castle. 


No.  Niinej  oTthe  Stratt. 

1.  Alluvial  cover 
2    Brown  sandstone 

3.  Coal 

4.  SUteclsy 


Yudi. 

10 

24 

0 

5 


Feet. 
0 
0 
0 
2 


Id. 

0 
0 
6 
0 


Ci^rry  fonrarJ, 


MINE. 
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},-(),  KamMofthe  Sinu. 

Brought  forward, 

5.  White  slatey  sandstone        .  , 

6.  Coal  ..... 

7.  Grey  sandstone        .  .  .  . 

8.  Soft  slate-clay        .... 

9.  Cool  ..... 

10.  Hard  white  slatey  sandstone 

11.  Hard  sandstone         .  .  .  . 

12.  Coal  ..... 

13.  Soft  fire-clay  .... 

14.  Slatey  sandstone 

15.  Coal  ..... 

16.  Dark  slate-clay 

17.  Coal  .... 

18.  Hard  white  sandstone 

19.  Grey  sandstone 

20.  Coal  ... 

21.  Hard  gfrey  sandstone  .  . 

22.  Grey  slatey  sandstone 

23.  Dark  slate-clay 

24.  Coal  ... 

25.  Grey  sandstone 

26.  Hard  white  sandstone 

27.  Dark  slatey  sandstone 

28.  Coal  .... 

29.  Grey  sandstone 

30.  Slatey  sandstone 

31.  Slate-clay  .... 

32.  Slatey  sandstone        .... 

33.  Slate-clay  

34.  Sandstone  .... 
35    Slate-clay       .... 

36.  Slate-clay,  with  bands  of  hard  sandstone 

37.  Hard  white  sandstone 
38    Brown  sandstone 

39.  Slate-clay,  with  bands  of  grey  sandstone 

40.  Coal  ... 

41.  Slate-clay         .... 

42.  White  sandstone 

43.  Coal        ..... 

44.  Hard  slatey  sandstone 

45.  Hard  white  sandstone 

46.  Slate-clay        .... 

47.  Slatey  sandstone 

48.  Slate  clay,  with  bands  of  sandstone 
49    Coal  ... 

50.  Slate-clay 

51.  White  sandstone  . 

52.  Hard  white  sandstone 
So.  White  sandstone 
54   Slate-clay,  with  thin  bands  of  coal 

55.  Grey  slatey  sandstone 

56.  Hard  white  sandstone 

57.  Coal  .... 

58.  Dark  grey  sandstone 

59.  Grey  slatey  sandstone 

60.  White  sandstone 

61.  Coal  .  .  .  . 

62.  Slate-clay 

63.  Coal 
64    Slate-clay 
65.  White  sandstone 
66    Grey  sandstone  , 

67.  Grey  slatey  sandstone 

68.  Coal    .... 


Yards. 

39 
4 
0 

12 

10 
0 
6 
9 
0 
3 
7 
0 
7 
0 
3 
3 
0 
8 
6 
4 
0 
4 

12 
6 
2 
9 
0 
1 
0 

10 
0 
6 
0 
7 
0 
4 
1 
6 
1 
0 
4 
2 

2 
5 
3 
0 
1 
4 
4 
2 
0 
4 
8 
1 
1 
6 
1 
1 
1 
0 
4 
1 
2 
2 
3 


Feet. 
2 
1 
0 
0 
0 
0 
0 
2 
1 
2 
2 
0 
1 
0 
9- 
1 
0 
1 
1 
2 
1 
0 
0 
0 
0 
0 
2 
1 
1 
0 

1 

0 

1 

0 
0 
2 
0 
0 
1 
0 
0 
2 
2 
1 
1 
1 
0 
0 
0 
2 
2 
2 
2 
0 
0 
1 
0 
0 

1 

0 
0 

1 

0 
0 
0 


In. 
6 
0 
8 
0 
0 
6 
0 
6 
0 
0 
0 
6 
0 
8 
0 
0 
8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 
6 
0 
7 
0 
0 
3 
0 
6 
6 
U 
7 
5 
3 
6 
8 
7 
0 
0 
2 
0 
1 
3 
6 

10 
0 
3 
0 
9 
0 
6 
6 
9 

e 


of  the  strata  ;  fliese  strata,  so  named,  are,  however,  not 
fVhin,  uut  <jre  sandstones  of 'he  hardest  kind.  This  mis- 
^.opliciition  of  the  name  Whin,  (or  Greenstone)  has  led 
mineialogists  to  wrong  conclusions  as  to  the  coal  forma- 
tion of  that  district. 

Section  of  the  Coal  Strata  in  the  Great  Coal-_fietd  of 
Staffordshiue. 


No. 

1. 

2. 

3. 

4. 

5. 

6. 

7 

8. 

9. 
lu 
11 
12- 
13. 
14 
IJ. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24 
25. 
26 
27. 
28 
29. 
30 
31 
32. 
33. 
34. 
o5 
36. 


39 
40. 
41 
42. 
43 
44. 
45. 
46. 
47. 


Names  of  the  Strata. 
Alluvial  cover 
Sandstone 
Coal 

Bituminous  stone 
Coal 

Bituminous  stone 
Coal 

Bituminous  stone 
Coal,  with  thin  bands  of  stone 
Fire-clay 
Slate-cl.iy 
Bituminous  shale 
Fire-clay,  with  iron-stone 

Coal 

Fire-clay         ...  . 

Slate-clay        .... 
Sa.idstone 

C'oa.         .  .  ,  . 

Sandstone       .  .  . 

Hard  sandstone 
Slate-clay         ... 
Slate-clay,  with  ironstone 
Black  indurated  clay 
Slate-clay,  with  ironstone 

Coal 

Fire-clay        .... 

Indurated  clay 

Grey  sandstone         .         . 

Slatey  sandstone 

White  sjindstone 

Coal         ... 

Bituminous  stone 

Coal     .... 

Bituminous  stone 

Coal        .        .  .  . 

Fire  clay 

Coal 

Slate-clay,  with  ironstone 

Indurated  clay 

Slate-clay,  with  ironstone 

Slate-clay 

Indurated  clay,  with  ironstone 

Indunated  clay 

Coal 

Bituminous  stone 

Coal         .         .         .         -  . 

Indurated  clay,  or  fire-clay 


Tardi. 

Feet. 

In. 

12 

1 

2 

4 

1 

0 

3 

1 

0 

0 

0 

6 

1 

2 

0 

0 

0 

4 

1 

2 

6 

0 

0 

3 

4 

1 

0 

1 

2 

0 

3 

1 

0 

1 

0 

5 

0 

6 

0 

2 

3 

2 

0 

0 

1 

1 

3 

7 

0 

0 

1 

1 

0 

2 

2 

0 

3 

1 

0 

1 

2 

0 

1 

1 

0 

3 

1 

6 

3 

0 

0 

1 

0 

8 

1 

1 

3 

1 

1 

O 

9 

0 

0 

2 

2 

0 

5 

0 

0 

2 

1 

0 

0 

2 

0 

2 

0 

0 

0 

0 

:o 

0 

2 

10 

1 

2 

0 

0 

2 

0 

0 

2 

0 

0 

1 

6 

.        3 

2 

0 

1 

0 

0 

0 

2 

10 

0 

1 

6 

0 

1 

6 

0 

0 

4 

2 

0 

6 

0 

2 

6 

107 


170 


The  preceding  section  contains  sixteen  beds  of  coal, 
of  various  thickness,  amountng  to  thirty  feit  two  inches, 
many  of  which  are  unworkable.  The  quality  is  of  the 
rich  caking  kind,  such  as  the  Newcastle  coals  in  general 
are;  they  are  soft  in  their  texture,  break  into  very  small 
pieces,  and  abound  much  with  inflammable  air. 

In  the  sections  which  have  been  formerly  made  of  the 
Newcastlecoal-field,  the  term  JVhin  is  applied  to  many 


The  preceding  section  contains  thirteen  beds  of  coal, 
of  various  thickness,  amounting  to  69  feet  3  inches.  Tiie 
first  foui  coals  constitute  a  thickness  of  33  feet  ;  these 
are  wrought  as  one  bed,  under  the  name  of  the  ten  yard 
coal  ;  they  are  of  open  burning  quality,  break  into 
large  quadrangular  pieces,  abound  with  inflammable  air, 
and  are  very  liable  to  spontaneous  ignition. 

Indurated  and  fire  clay  predominate  in  the  stratifica- 
tion ;  but  the  precise  systematic  names  are  not  easily  ap- 
plied from  the  descriptions  received.  The  names  given 
to  the  coal  strata  in  Staffordshire  are  very  uncommon, 
and  altogether  local  These  provincial  terms  are  so  va- 
rious, that  they  present  a  great  difficulty  in  comparing 
the  strata  of  one  district  with  another. 
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Section  of  the  Coal  Strata  in  the  County  of  Clack- 

MANNAIf. 


No. 
1. 

2. 


6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14 
15 
16. 
17 
18 
19, 
20. 
21. 
22 
23. 
24 
25. 
26 
27 
28. 
29 
30 
31. 
32 
33. 
34 
35 
36. 
37 
38 
39 
40. 
41. 
42 
43. 
44 
45 
46 
47. 
48 
49 
5U. 
51 
52 
53 
54. 
55 
56 
57 
58. 
59 
60. 
61 
62. 
63 
64 

6.;. 

66 
67. 
68 
69, 
70 
71 
72 
73 


Names  of  the  Stnli. 
Soil  .... 

Red  sandstone 

Slate-clay  .  .  -  . 

Aigillaccous  ironstone 
Slate-clay,  with  grey  slatey  sandstone 
Coal-cubical 

Fire-clay,  with  bands  of  sandstone 
Hard  white  sandstone 
Grey  sandstone 

Slate-clay  .  .  .  . 

Coal-cubical  .  .  . 

Fire-clay  .  .  .  . 

Hard  white  sandstone 
Grey  slatey  sandstone 
Coal-cubical 

Fire-clay  .  .  .  . 

Hard  wliite  sandstone 
Grey  slatey  sandstone 
Slate-clay,  with  ironstone 
Hai^l  grey  sandstone 
Coal-cubical         .... 
Fire-clay,  with  ironstone 
Coal-cubical 

Fire-clay 

.\rgillaceous  ironstone 

Grey  slati^y  sandstone 

Hard  white  sandstone 

Slate-cLiy        .  .        .        .         . 

Grey  slatey  sandstone 

Fire  clay 

Slate-clay         .         ,  .  .  . 

Coal-cubical         .... 
Fire-clay        ..... 
Grey  sandstone        .        .  .  . 

Grey  sandstone         ,         .  .  . 

White  sandstone         .         .         .  . 

Slate-clay         .         .         .  .  . 

Coid-splint         ... 

F^re  clay 

Coal-cubical        .         .         .         .  . 

Fire-clay        

Grey  sandstone  with  ironstone 

Coal-cubical         .         .  .         .  . 

Fire-clay        ..... 

Coal-cubical 

Grey  sandstone  .         .  .         . 

Red  sandstone 
Grey  sandsione 

Coal-cubical 

Fire-clay 

White  sandstone 

Coal-cjibical         .... 

Fire-clay         

Grey  slatey  sandstone 

Coal-cubical         .... 

Fire-clay 

White  sandstone         .         .         .  . 

SI  ile-clay,  with  ironstone 

Bituminous  shale,  with  ironstone 

Coal-splint  and  cubical 

Fire-clay  .  .  . 

Grey  slatey  sandstone 

Slate-clay         .... 

Coal-cubical        .... 

Fire-clay        

Red  slate-clay         .... 

Coal,  mixed  with  stone 

Fire-cla\  .... 

White  sandstone         ... 

Grey  slatey  sandstone         . 

White  sandstone 
.   Slate-clay        .  .  .  . 

.   Coal-cubical 


Yards. 
1 
22 
1 
0 
2 
0 
1 
1 
1 
2 
0 
0 
5 
4 
0 
0 
3 
2 
2 
3 
0 
3 
1 
3 
0 
4 
9 
2 
2 
3 
1 
1 
0 
1 
4 
1 
0 
1 
0 

1 

8 
1 

0 
0 
0 

2 

0 
3 
0 
0 
1 
0 
0 
2 
0 
0 
2 
0 
0 
3 
0 
9 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 


74. 
75, 


Feet, 

In. 

re. 

1 

U 

77 

2 

4 

78 

1 

9 

79 

0 

3 

8v> 

2 

2 

81 

1 

6 

82. 

1 

0 

83. 

o 

o 

Ji 

*. 

84. 

1 

4 

0 

5 

85. 

1 

8 

86. 

1 

0 

87 

0 

U 

88 

0 

3 

89. 

2 

0 

90. 

2 

5 

9t 

0 

3 

92 

0 

5 

93. 

0 

4 

94. 

0 

4 

95. 

0 

2 

96. 

0 

8 

97 

0 

6 

98. 

1 

0 

99 

0 

3 

luo. 

0 

0 

101. 

2 

0 

i02 

0 

0 

lOo. 

0 

U 

104. 

0 

0 

Iu5 

0 

0 

106 

0 

0 

107. 

1 

6 

108. 

2 

0 

109. 

0 

0 

110 

0 

9 

m. 

2 

0 

112 

2 

2 

113. 

0 

y 

114 

0 

1 

115. 

0 

4 

116. 

1 

7 

117. 

2 

0 

118 

0 

2 

2 

119. 
12^. 

2 

10 

121. 

1 

0 

122. 

0 

0 

123. 

2 

0 

124. 

1 

1 

1J5 

0 

u 

l26 

1 

11 

12?-. 

1 

5 

128. 

1 

0 

4 

129 

5 

130- 

1 

8 

131. 

0 

0 

132. 
13o. 

2 

5 

0 

8 

134. 

0 

u 

135. 

2 

11 

H6 

1 

6 

137. 

1 

6 

I.i8. 

2 

8 

1,)9. 

2 

4 

140. 

1 

5 

141. 

0 

5 

■■3 

142. 

Kames  or  ilic  StraU- 

Taiils. 

Feet. 

In. 

Bronght  forward, 

145 

1 

9 

Fire-clay           .            .            .            .        . 

1 

1 

7 

Red  sandstone             .             .             .           . 

3 

1 

3 

\  try  hard  red  sandsione 

0 

2 

U 

Slate-clay,  with  ironstone 

3 

2 

7 

Coal-cubical             .              .               .                . 

0 

0 

6 

Fire-clay           .            .            .            .         . 

1 

1 

10 

Grey  slatey  and  sandstone 

5 

0 

9 

Grey  sandstone,  with  hard  hands 

1 

2 

5 

\\'hite  saiulslone,  with  coal  veins 

2 

1 

10 

Red  slate-clay      .         .                  .         .         . 

4 

1 

7 

Red  saiulslone,  with  a  bed  uncommonly 

hard            .          

3 

1 

9 

Red  slate-clay        .         .          .           .           . 

2 

2 

9 

Conl-aibical         ....           .         . 

0 

1 

7 

White  oandstone            .            .        .          . 

0 

0 

11 

Slate-clay         ...              .         . 

0 

1 

3 

Fire-clay         .... 

1 

1 

3 

White  Sandstone 

0 

1 

2 

Slate-clay         .             .             .             .          . 

0 

1 

3 

Argillaceous  ironstone 

0 

0 

7 

Slate-clay         .... 

1 

2 

6 

Fire-clay         .... 

2 

1 

7 

Slate-clay,  with  Coal 

0 

2 

3 

Slate-clay          .... 

1 

1 

1 

White  slatey  sandstone 

0 

1 

10 

Gny  slatev  sandstone 

0 

1 

0 

Slate-clay'        .... 

0 

1 

5 

Coal-cubical 

0 

1 

5 

Fire-clay             .... 

2 

1 

9 

Grey  slatey  sandstone 

2 

1 

8 

White  sandstone           .... 

7 

2 

4 

Coal-splint  and  cubical         .         .         • 

1 

2 

3 

Slate-clay,  with  bands  of  sandstone 

2 

2 

0 

Slate  clay              

0 

I 

10 

Hard  white  sandstone 

0 

0 

7 

Slate-clay,  with  bands  of  sandstone 

0 

1 

U 

Coal-spiliit          .... 

0 

2 

9 

Fire-clay         .... 

.        0 

1 

6 

Slate-clay            .... 

0 

2 

5 

Hard  white  sandstone 

0 

0 

5 

Slate-clay             .... 

0 

1 

10 

White  sandstone 

0 

0 

10 

Hard  white  sandsione 

0 

1 

6 

Slate-clay,  with  bands  of  sandstone 

0 

0 

6 

Slate-clay,  with  coal 

0 

2 

6 

Fire-clay             .           .... 

1 

2 

6 

Hard  sandstone         ... 

2 

0 

3 

Slate-clay                  .... 

0 

1 

6 

Hard  white  sandstone 

0 

1 

9 

Slate-clay         .... 

2 

0 

4 

White  sandstone 

1 

2 

3 

Grey  sandstone 

0 

1 

9 

Slate-clay              .             ... 

0 

0 

9 

Grey  sandstone 

0 

1 

10 

Slate-clay          .... 

0 

1 

2 

Grey  sandsione 

1 

u 

2 

blate-clay         .... 

1 

0 

4 

Hard  white  sandstone          .        . 

0 

0 

9 

Hartl  white  sanilstone 

0 

2 

0 

Slate-clay         .... 

0 

0 

11 

Hard  white  sandstone 

1 

0 

1» 

Slate-clay         •         .           .           .            . 

1 

0 

1 

C-tal-cubical        .             .             •         . 

0 

2 

2 

Fire-clay         .... 

1 

1 

1 

Slate-clay  and  Coat 

1 

0 

8 

Fire-clay         ..... 

1 

0 

9 

Hard  grey  sandsione 

0 

0 

5 

Slate  clay,  with  bands  of  white  sandstone 

2 

0 

11 

Grej  sandstone 

0 

1 

0 

Slate-clay,  with  bands  of  sandstone 

0 

2 

5 

Garry  forward,        145 


237        2        9 

In  the  preceding  section  there  are  24  beds  of  coal,  of 
variijus  thickness,  aiiiounting  to  59  Icct  4  inches,  but 
iiiatu  oftlKni  are  uiiwoikable;  all  ol  thciii  ate  oi  open 
burmiig    quality,  and    break   into   large  quadrangular 
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pieces.  They  contain  no  inflamrnable  air,  but  tlie  car- 
bonic acid  gas  is  very  abundant.  It  will  be  seen  from 
inspecting  the  section,  that  sandstone  abounds  in  the 
stratification,  and  that  there  are  several  considerable 
beds  of  red  sandstone.  It  is  necessary  to  remark,  that 
the  red  sandstone  of  the  coal  fields  is  altogether  different 
from  what  is  termed  the  Old  red  sandstone,  in  which  no 
coals  are  supposed  to  exist.  The  red  sandstone  of  the 
coal-fields  is  of  a  bluish  colour,  whereas  the  other  sand- 
stone is  of  a  deep  red,  and  much  closer  in  the  grain. 


Section  of  the  Coal  Strata  at  Johnston,  m  the  County 
of  Renfrew. 


No.                           Names  of  Ihe  Strata. 

Yards. 

Feet. 

In. 

1.  Greenstone 

36 

0 

0 

2.  Sandstone  and  common  indurated  clay, 

,  alter- 

nating  in  thin  bands 

8 

0 

u 

3.  Fire-clav,  with  coarse  ironstone 

4 

0 

0 

4.   C'.at      ■ 

3 

I 

0 

5.  indurated  clay 

0 

1 

0 

6.   Coal             

3 

1 

0 

".  Indurated  clay             .           .          .         , 

0 

2 

.1 

8.  Coal        .             .             .             .             . 

0 

0 

9.  Indurated  clay             ... 

0 

1 

0 

10    Coal 

9 

0 

0 

11.  Indurated  clay 

0 

1 

0 

12.   Coal            .... 

•                .                O 

1 

0 

13.  Indurated  clay             .         .          .          . 

0 

2 

3 

14    Coal 

3 

0 

0 

15   Indurated  clay 

0 

1 

0 

16.   Coal 

5 

2 

0 

81         1         6 

The  above  is  a  very  interesting  section  of  a  coal- 
field, which  according  to  ]Verner  belongs  to  the  J\feTJ- 
est  Floetz  tra/i  formation.  The  striking  peculiarities 
arc. 

Is;,  The  great  body  of  greenstone  of  the  common 
crystalized  texture,  known  in  Scotland  by  the  name 
of  blue  whinstone,  found  at  the  surface,  and  lying  above 
the  common  coal  strata,  which  are  comparatively  soft 
and  have  little  coherence. 

2rf,  The  vast  body  of  coal  lying  together,  consisting 
of  10  beds.  There  are  only  7  beds  in  the  section,  but 
the  fourth  coal  is  commonly  reckoned  three  beds,  and 
the  lower  coal  two  beds,  there  being  a  difference  in  the 
quality,  with  thin  divisions  in  some  places  betwi.xt 
them.  The  whole  thicki^.ess  is  90  feet  2  inches.  Some 
of  the  coal  is  of  the  open  burning  kind,  but  the  great 
part  is  of  the  close  burning  quality,  similar  to  the  New- 
castle coal,  and  breaks  into  sinall  pieces.  The  coal 
abounds  with  inflammable  air,  and  is  liable  to  sponta- 
neous ignition.  In  a  great  part  of  this  coal-field  the 
coals  amount  to  only  one-half  of  the  thickness  repre- 
sented in  the  section  ;  but  in  the  place  where  the  sec- 
tion is  taken,  the  coals  lie  as  if  they  had  been  cut 
through,  and  one-half  slid  over  the  top  of  the  other. 
This  singular  coal-field  is  very  limited  in  point  of  ex- 
tent. 

From  an  inspection  of  the  four  preceding  sections 
it  will  be  seen,  that  although  the  alternations  of  the 
strata  are  various,  they  may  be  referred  to  two  kinds  ; 
viz.  sandstone  and  clay  variously  modified  ;  the  only 
exception  is  the  greenstone.  There  is  no  bed  of  lime- 
stone in  any  of  them  ;  this  is  however  one  of  the  strata 
found  in  coal-fields,  and  sometimes  forms  the  roof  of  a 
coal.  Beds  of  limestone  arc  generally  found  in  the  low- 
est series  of  the  coal  strata  of  a  district. 


With  regard  to  coals  termed  workable  or  unwork- 
able, this  does  not  depend  upon  the  thickness  of  a  bed 
of  coal,  but  upon  the  price  obtained  for  it :  so  that  a 
coal  which  is  unworkable  in  one  district,  on  account  of 
its  thinness,  would  be  workable  to  advantage  in  another. 

The  greatest  depth  to  which  coal  strata  have  been 
ascertained  is  500  fathoms.  This  has  been  done  in 
the  Newcastle  district,  but  it  is  not  supposed  that  they 
go  down  to  an  indefinite  depth,  from  the  bason  shape  of 
coal-fields.  It  is  with  reason  supposed,  that  the  rocks 
upon  which  the  Northumberland  coal-field  rests  are  a 
continuation  of  the  metalliferous  beds  which  form  moun- 
tains towards  the  county  of  Cumberland. 

No  coal-fielus  of  any  extent  are  found  to  be  absolute- 
ly flat,  although  small  portions  of  them  may  be  so;  they 
generally  lie  with  an  angle  of  inclination  to  the  horizon  ; 
they  are,  however,  found  at  every  various  angle  of  in- 
clination;  viz.  from  the  horizontal  to  the  perpendicular 
line  ;  but  the  most  common  range  of  inclination  is  be- 
twixt 3  and  11  J  degrees;  that  is,  from  a  rise  of  one  foot 
perpendicular  in  twenty  feet  horizontal,  to  one  foot 
perpeiidicular  in  five  feet  horizontal.  In  coal  mining 
the  angle  of  inclination  is  seldom  mentioned,  the  com- 
mon term  for  the  inclination,  or  dip,  being  stated  as 
one  in  five,  one  in  ten,  or  one  in  twenty,  according  to 
the  circumstances  of  the  case.  A  coal  is  reckoned  very 
flat,  which  lies  at  an  inclination  of  about  one  in  twenty  ; 
and  a  coal  is  reckoned  to  have  rather  a  great  inclina- 
tion, or  what  is  termed  a  quick  dip,  when  it  lies  at  an 
inclination  of  about  one  in  four.  Coals  having  an  in- 
clination of  from  one  in  three,  to  one  in  one,  are  termed 
half  edge  coals;  and  those  which  have  a  greater  inclina- 
tion than  one  in  one  are  denominated  edge  coals. 

As  coals  with  their  concomitant  strata  lie  in  a  con- 
forming situation,  and  parallel  to  each  other,  similar  to 
the  leaves  of  a  book,  and  at  an  inclination  with  the  ho-' 
rizon,  having  a  cover  of  earthy  alluvial  matter  in  ge- 
neral over  them  of  considerable  thickness,  each  of  the 
strata  meets  the  alluvial  cover  in  the  manner  as  repre- 
sented, Plate  CCCLXXXVIII.  Fig.  1.  where  A  is  the 
surface  line,  B  the  under  part  of  the  alluvial  cover  C, 
and  a,  a.  a,  coals  with  their  accompanying  strata.  Tliis 
alluvial  cover  is  found  to  be  of  various  thickness,  from 
a  few  inches  to  many  fathoms;  and  it  is  this  covering 
which  creates  the  greatest  difficulty  in  searching  for  coal 
and  other  minerals.  It  is  in  mineralogy  to  the  strata 
which  are  underneath,  what  the  flesh  is  to  the  bones  in 
anatomy,  when  the  covering  is  removed,  the  absolute 
structure  is  at  once  seen. 

In  describing  the  absolute  forms  or  shapes  of  coal- 
fields, it  is  necessary  that  the  cover  of  earth  above  the 
strata  be  considered  as  removed,  that  every  point  may 
be  more  easily  comprehended  ;  and,  to  render  the  sub- 
ject less  intricate  at  first,  we  shall  consider  the  coal 
fields  as  being  of  a  regular  shape,  and  without  disloca- 
tions. 

In  general,  coal-fields  have  either  the  form  of  a  cir- 
cular or  long  elliptical  bason,  or  are  segments  of  these 
figures;  so  that  no  extensive  field  of  coal  lies  as  to  itself 
in  the  same  plane,  though  a  small  portion  of  it  may  ap- 
pear to  be  so.  There  are  but  few  instances  of  the  entire 
bason  forin,  but  this  form  we  shall  first  explain,  in  or- 
der to  lead  on  to  the  more  intricate  varieties  which  oc- 
cur. Plate  CCCLXXXVIII.  Fig.  2.  represents  the  ho- 
rizontal section  of  an  elliptical  coal-field,  with  the  coals 
A  and  B  rising  to  the  surface  in  every  direction,  with 
their  accompanying   strata,  and   dipping   to  the  centre 
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of  the  bason  C.  Fip;.  S.  is  a  section  of  the  bason  in  the  line 
DE.  It  is  evidcni  fi  >  n  an  inspection  of  the  figures  that 
the  strata  ill  the  line  I"G  (Fii<.  2  )  liave  a  greater  dip  than 
the  stiuta  in  tlic  line  DE,  because  they  reach  the  cen- 
tre of  the  b.sun  in  a  shorter  horizontal  distance  ;  hence, 
if  the  bason  were  forty  times  huiii^tr  than  it  is  broad, 
the  dip  ot  the  strata  from  D  to  C,  and  from  E  to  C, 
vould  be  very  Hal  when  compared  with  the  dip  from 
!•■  to  C,  and  from  G  to  C,  which  would  be  comparative- 
ly great.  Here  we  conceive  the  bason  to  be  of  a  regu- 
lar elliptic  loini,  but  we  find  in  general  that  the  trans- 
verse line  DE  does  not  divide  the  bason  equally,  but 
tinsqually,  as  represented  in  Fig.  4.  where  it  is  evident 
that  the  dip  of  the  strata  froin  H  to  C  is  much  greater 
than  the  dip  fiom  I  to  C,  so  that  while  the  coals  Irom 
C  to  I  are  flat,  having  a  moderate  rise,  the  coals  Irom 
C  to  H  have  a  great  rise,  and  are  frequently  of  the  class 
of  edge  coals.  A  right  understanding  of  these  plans  and 
sections  will  make  the  other  figures  of  a  coalfield  and 
segments  of  the  bason  more  easily  comprehended. 

The  next  form  or  shape  of  a  coal-field  is  that  which 
is  semi-elliptical,  as  represented  by  the  horizontal  sec- 
tion (Plate  CCCLXXXVIII.  Fig.  5  )  where  A  and  B 
are  coals  with  their  accomiianying  strata,  having  their 
line  of  bearing  in  the  direction  C-  D,  and  the  line  of  dip 
from  E  to  F,  these  coals  are  cut  ■  fl'  in  the  line  of  dip  by 
a  natural  fissure  in  the  strata  C.  D  ;  hence,  in  prosecu- 
ting the  working  of  the  coals  to  the  dip,  they  are  lost, 
and  in  place  of  coal,  nothing  but  stone,  or  the  strata  ac- 
companying coal,  are  to  be  foimd  :  the  nature  of  this 
fissure  or  obstruction  will  be  explained  afterwards. 

These  forms  of  coal-fields  now  described,  or  modi- 
fications of  these  forms,  are  what  we  find  the  most  com- 
mon. There  are,  however,  instances  of  the  inverted 
bason  form,  and  of  inverted  segments  of  it;  but  these 
■are  very  rare  in  comparison  with  the  other.  Fig.  6.  is 
the  vertical  section  of  this  form.  A,  B,  C,  represents  the 
coals  dipping  in  every  direction  to  F  and  G. 

The  cover  of  earth  which  lies  above  the  strata  is  of 
two  distinct  kinds,  both  of  which  are  alluvial,  the  one 
older  than  the  other,  viz. 

1.  The  recent  alluvial  cover. 

2,  The  old  alluvial  cover. 

The  recent  alluvial  cover  is  found  by  the  sides  of  rivers 
and  arms  of  the  sea,  in  general  very  little  elevated  a- 
bove  the  surface  of  the  waters  which  evidently  formed 
them. 

The  old  alluvial  cover  succeeds  the  recent  alluvial 
cover,  is  in  general  more  elevated,  and  extends  to  the 
tops  of  the  mountains  ;  there,  however,  it  is  found  very 
thin.  It  is  in  the  intermediate  moderately  rising  ground 
where  it  is  found  of  the  greatest  depth. 

The  recent  alluvial  cover  we  have  found  to  be  in  some 
instances  nearly  100  feet,  and  the  old  alluvial  180  feet 
in  depth,  above  the  rock. 

The  recent  alluvial  cover  is  generally  composed  of 
soil,  clay,  wet  sandy  loam,  sludge,  and  sometimes  beds  of 
peat  earth,  also  beds  of  gravel  ;  and  in  digging  through 
it,  trunks  of  large  trees  and  brushwood  are  frequently 
lound,  witli  beds  of  sand  containing  great  varieties  of 
sea  shells  ;  adjoining  the  arms  of  the  sea,  the  remains  of 
marine  aniniais  from  the  largest  to  the  smallest  size  are 
also  occasionally  found.  In  the  alluvial  cover,  by  the 
sides  of  quick  running  rivers  in  coal  districts,  pieces 
of  coal  and  of  the  accompanying  strata  abound,  but 
adjoining  slow  running  rivers  and  arms  of  the  sea,  these 


fragments  arc  seldom  to  be  found,  excepting  when 
brought  there  accidentally. 

The  old  alluvial  cover  is  commonly  composed  of  clay 
intimately  mixed  with  sand,  small  rounded  stones,  and 
frequently  with  boulder  stones,  from  a  few  pounds  to 
several  tons  in  weight  ;  it  is  quite  impervious  to  water, 
and  is  termed  till  by  agriculturists.  In  examining  this 
cover  when  broken  up,  it  is,  found  to  contain  fragments 
of  almost  all  the  strata  of  the  adjoining  coal-field,  such 
as  sandstones,  slate-clay,  ironstones,  and  coal,  the  largest 
only  a  few  inches  in  size,  the  angles  sharp,  which  show 
they  had  not  suffered  by  attrition.  It  is  remarkable  that 
no  remains  of  trees  or  plants  are  to  be  found  in  this 
earth,  nor  any  remains  of  marine  animals  or  shells, 
though  immediately  adjoining  the  recent  alluvial  soil, 
where  they  are  so  abundant.  This  cover  has  some- 
times beds  of  sand  in  it,  and  at  the  foot  of  mountains  is 
mixed  with  many  fragments  of  the  mountain  rocks. 

As  to  the  general  situation  of  coal-fields  with  their 
accomijanying  strata,  they  are  found, 

1.  Under  the  level  of  the  sea. 

2.  Above  the  level  of  the  sea,  moderately  elevated. 

3.  Considerably  elevated  above  the  level  of  the  sea. 
Having  considered  the  shape  or  form  of  coal-fields  as 

uniform  and  entire,  we  have  now  to  describe  the  dislo- 
cations and  ruptures  of  the  stiata,  for  it  is  found  in 
practice,  that  in  place  of  a  regular  figure,  the  bason 
form  is  broken,  dislocated,  and  deranged,  forming  seg- 
ments of  every  various  form,  the  dislocations,  extend- 
ing from  a  quarter  of  an  inch  to  upwards  of  600  feet, 
in  a  perpendicular  or  sloping  direction,  or  separated 
horizontally  from  the  breadth  of  an  inch  to  upwards 
of  100  feet:  It  is  these  dislocations,  which  render  the 
searching  for  coal,  and  the  operations  connected  with 
the  working  of  it,  so  difficult  and  intricate,  while  at  the 
same  lime  they  are  freqiienily  of  the  greatest  ociu-fit. 

The  dislocations  and  obsuuciious  which  are  found  in 
coal-fields,  are  known  by  the  names  of 

1.  Dikes. 

2.  Slips. 

3.  Hitches. 

4.  Troubles. 

The  three  first  relate  to  the  dislocation  of  the  strata^ 
the  fourth,  or  what  is  termed  troubles,  relates  to  the 
changes  which  take  place  in  the  bed  of  coal. 

A  dike  is  like  a  wall  of  extraneous  matter,  which  di- 
vides all  the  beds  of  coal  found  in  a  coalfield.  It  varies 
from  a  few  inches  to  many  fathoms  in  thickness,  and 
penetrates  through  the  strata  to  the  greatest  depth  the 
miner's  operations  have  yet  reached  ;  they  are  composed 
of, 

1 .  Sandstone. 

2    Greenstone. 

3.  Basalt. 

4.  Porphyritic  clay  mixed  with  white  calcareous  spar. 

5.  Heterogeneous  mixture  of  the  coal  strata. 
6    Water  gravel. 

7.  Quicksand. 

8.  Old  alluvial  clay. 

9.  Recent  alluvial  clay. 

The  first  five  in  the  order  may  more  properly  be 
named  dikes.  The  four  last  are  more  commonly  known 
by  the  name  of  gaws,  gashes,  or  chasms. 

A  slip  is  a  fissure  in  the  strata,  from  the  tenth  of  ai> 
inch  to  two  or  three  feet  in  width;  which  fissure  is 
filled  with  rubbish  and  fragments  of  all  the  strata  found 
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in  the  coal-field.  Tlie  strata,  on  one  side,  are  slipped 
p.'Si  those  on  llieotlici  side  of  the  fissure,  and  this  dis- 
lotaiion  receives  the  name  of  a  slip,  where  the  coui  has 
slipped  off  its  parallelism  lully  its  own  height.  These 
sl:ps  are  lound  Irom  liie  extent  ol  a  few  feet,  to  upwards 
of  600  feet  perpendicuUr. 

A  niich  is  a  smaller  kind  of  slip,  where  the  disloca- 
tion is  from  an  inch  to  the  extent  of  tlie  thickness  of 
the  coal.  In  some  mining  districts,  slips  and  hitches 
are  knuwn  by  the  very  appropriate  name  of  steps. 

Troubles  affect  the  stratum,  or  bed  of  coul,  not  only 
as  rendcrini;  it  very  difficult  to  work,  but  very  inferior 
in  quality,  and  frequently  altogether  useless  as  an  ar- 
ticle of  commerce.  These  troubles  are  not  found  in  the 
chief  extent  of  a  coal-flcid,  they  only  affect  it  partially, 
and  may  be  classed  under  the  following  heads  : 

1.  Stone  in  ii  regular  beds. 

2.  Nips. 

3.  Shaken  coal. 

4.  Foul  coal. 

5.  Pyritaceous,  or  brassy  coal. 

6.  Sparry  coal. 

7.  Stoney  coal. 
8  Black  coal.' 
9.  Sooty  coal. 

10.  Dike  coal  ;  named, 
c,  Buriit  coal. 

b.  Dander  coal. 

c,  Ihimphed  backs. 

1 1.  Glazed  backs. 

12.  Troubles  in  the  roof  and  pavement. 

The  position  and  effect  of  these  dislocations  and 
troubles  have  now  to  be  dcsciilietl. 

Dikes,  as  to  their  longitudinal  direction,  are  found 
not  only  stretching  in  the  line  of  bearing  through  the 
coal-field,  but  in  every  direction,  sometimes  lor  many 
miles  nearly  in  the  same  straight  line,  while  other  dikes 
havh  irregular  deflections,  but  without  sharp  angular 
turns.  It  seldom  occurs  that  great  dikes  are  numerous 
in  u  coal  district,  but  the  contrary  is  frequently  the 
case  with  i.ikcs  ol  a  small  size  ;  they  can  only  he  seen 
in  the  beds  ot  rivers,  or  on  the  sea-shore,  but  those  of 
gieciislone  and  basalt,  from  their  superior  hardness,  fre- 
quently rise  above  all  the  other  strata,  like  a  crest  or 
projecting  ridge. 

Dikes  of  greenstone,  of  a  few  feet  to  three  or  four 
fathoms  in  thickness,  are  found  sometimes  very  nume- 
rous, even  in  a  very  liniiud  extent  of  coal  field,  not 
exceeding  the  area  of  2U0  acres,  lying  in  various 
directions,  aiid  crossing  one  another.  Fig.  7.  Plate 
CCCLXXXV'IIl.  represents  the  horizontal  section  of  a 
coal-field,  intersected  with  greenstone  dikes.  AB  and 
CD  are  two  flikts  lying  parallel  lo  e,ch  other,  EF  and 
GH  are  cross  or  otjiique  dikes,  whuh  not  only  divide 
the  coal  strata,  but  divide  and  separate  the  dikes  AB 
and  CD.  In  lookini^  at  a  horizontal  section  of  a  coal- 
field, the  dikes,  which  intersect  it,  appear  lo  affect  the 
strata  no  more  than  the  dividing  and  si  paroling  of  them, 
excepting  when  greenstone  dikes  occur,  in  which  case, 
a  change  of  the  coal  adjoining  them  is  very  evident,  as 
will  be  noticed  afterwards,  when  the  effects  of  dikes 
upon  the  strata  in  the  verticlal  section  are  trcaied  of. 
But  belure  entering  on  this  subject,  the  longitudinal 
direction  of  slips  will  be  considered. 

Slips  run  in  a  longiludin.d  direction  through  the  strata 
of  a  coal-field,  and  in  every  ohlitinity  to  one  another. 
Fi,<    8.  Plate  CCCLXXXV^III.  represents  a  horizontal 
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section  of  a  coalfield,  with  two  slips,  AB  and  CD,  in 
the  line  of  bearini»,  which  thiow  the  strata  down  to  the 
crop  ;  this  is  the  simplest  form  of  slips.  Fig.  9.  repre- 
sents part  of  a  coal-field  intersected  with  slips  some- 
what siniilar  to  a  broken  sheet  of  ice.  in  this  Figure, 
AB  is  a  dike;  all  the  other  lines  and  ramifications  in 
the  figure  are  slips  of  every  variety  and  kind,  producing 
.dislocations  fioiii  the  least  measurable  distai.ce  to  many 
fathoms ;  the  slips  at  the  points  marked  a,  a,  a,  disap- 
pear J  the  lines  at  C  represent  four  slips  of  a  small  size, 
known  by  the  name  of  hitches. 

There  docs  not  appear  any  general  law  as  to  the  line 
of  direction  of  these  slips,  only  the  ramifications  are 
generally  more  in  a  dip  and  rise  direction,  than  in  the 
line  of  healing  of  the  coal-fields. 

The  cfl'ttts  of  dikes  and  of  slips  upon  the  coal  strata, 
when  viewed  in  a  vertical  section,  are  more  evident 
than  in  the  hoiizontal  section,  where  they  only  appear 
like  wails,  veins,  and  lines  of  simple  separation.  Fig.  10. 
Plate  CCCLXXXV^III.  is  a  vertical  scciion  of  a  coal- 
field from  dip  lo  rise,  with  three  strata  or  beds  of  coal,  o, 
b,  c.  AB  is  a  dike  at  right  angles  lo  the  plane  of  the 
coal  strata.  This  rectangular  dike  has  only  the  effect 
of  dividing  and  separating  the  coals,  and  all  the  accom- 
panying strata,  but  produces  no  alteration  in  the  line  of 
rise  ;  but  further  to  the  rise,  the  oblique  dike  CD  in- 
terrupts the  coals  a,  b,  c,  and  not  only  divides  and  separ- 
ates them,  but  throws  ihem  and  all  their  accompanying 
strata  gieatly  lower  down;  but  though  thrown  down,  as 
represented  in  the  figure,  the  coals  and  strata  still  keep 
the  same  parallelism  and  direction  of  rise.  Still  fur- 
ther to  the  rise,  the  oblique  dike  EF  interrupts  the 
coals  a,  b,  r ,  and  not  only  divides  and  separates  them, 
but  throws  them,  and  all  their  accompanying  strata, 
greatly  up,  and  produces  a  much  quickt  r  dip  and  rise,  as 
represented  in  the  figure.  Sometimes  the  coals  in  the 
division  H,  betwixt  the  dikes  C  and  E,  are  found  nearly 
horizontal,  and  the  effect  of  the  dike  EF  is  sometimes 
such  as  to  throw  out  the  coals  altogether,  so  that  no 
vestige  of  them  can  be  found  in  the  division  K.  Such 
are  the  most  prominent  changes  in  the  strata,  as  to  their 
line  ot  direction  produced  by  dikes ;  but  of  these 
changes  there  are  various  modifications. 

The  effect  of  slips  on  the  strata  is  represented  in  the 
vertical  section,  Fiy;.  11,  where  a,  b.  c,  are  coals  with 
their  accompanying  strata.  AB  is  a  slip  which  intersects 
the  strata,  and  throws  all  the  coals  of  the  first  compart- 
ment very  much  lower,  as  represented  in  the  compart- 
ment Xo.  2.;  and,  from  the  magnitude  of  the  slip  in  this 
instance,  it  throws  in  other  coals,  marked  1,  2.  3,  which 
were  not  found  in  the  compaitinent  No.  1.  CD  repre- 
sents a  slip  having  the  same  effect,  but  not  to  the  same 
extent.  EF  represents  a  slip  intersecting  the  strata, 
but  contrary  to  the  former  in  its  position  ;  the  effect  of 
this  is.  that  the  coals  a.  b,  c,  are  thrown  up,  as  repre- 
sented in  the  compariment  Xo.  4.  Sometimes  this  slip 
brings  into  view  coals  situated  under  these  maikcd  a,  b.c, 
such  as  the  coals  4  5  6;  and  when  it  happens,  as  we  have 
freequenlly  seen,  that  a  coal  marked  4  is  directly  op- 
posite a  well  known  coal,  as  e  in  the  compartment  N  .  3, 
the  case  isdiflicult  and  bewildering  to  the  miner.  Be- 
sides these  varieties,  we  fitid  a  number  ot  slips  or  hit(  hes 
often  very  near  to  one  another,  as  in  the  compariment  No. 
5,  where  the  dislocation  of  each  slip  is  not  s;'"*^at,  but 
the  amount  of  the  whole  forms  a  considerable  slip  as  to 
the  coaU  in  the  compartment  No.  6.  These  are  the 
general  effects  of  dikes  and  slips  in  a  vertical  section  of 
X  X 
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the  strata  from  the  dip  to  the  vise  ;  wliclher  these  dislo- 
cations lie  ill  llie  line  of  bearing,  or  with  a  moderate 
angle  of  obliciuity  to  it,  that  is  under  45  degrees.  The 
effects  of  dikes  and  slips,  in  pursuing  a  dead  level 
course  direction,  are  exemplified  in  Fig.  12.  Piale 
CCCLXXXVIII.  Where  the  coals  and  aceompan)ing 
strata  arc  of  course  horizontal,  and  the  dikes  and  slips, 
]yingat  a  greater  angle  than  45°  to  the  line  of  bearing, 
they  ai-c  termed  dip  and  rise  dikes,  or  slips,  as  AB,  CD, 
EF. 

F"rom  what  has  been  stated  regarding  the  efftcts  of 
dikes  and  slips,  as  to  the  dislocation  of  the  strata,  inde- 
peiidently  of  any  changes  produced  in  the  coal  and 
strata  adjoining,  to  be  noticed  afterwards,  those  who 
are  eVnployed  in  conducting  the  operations  of  collieries, 
consider  that  these  dislocations  follow  a  general  law, 
which  is  this:  Let  Fig.  1,  Piatc  C<  CLXXXIX.  repre- 
sent a  stratum,  or  bed  of  coal,  with  the  accompanying 
strata;  A,  the  pavement  of  the  coal,  anil  B  the  roof;  if, 
in  prosecuting  the  mine,  as  at  C,  a  dike,  D,  is  met  with, 
"which  forms  with  the  pavement  a  right  angle,  viz  of 
90°,  it  is  concluded  that  the  dike  oidy  has  divided  and 
separated  the  strata  its  own  thickness,  so  that  when  a 
}Tiine  is  driven  through  it,  the  coal  is  found  directly  op- 
posite ;  but,  in  tiie  further  prosecuting  of  the  mine,  if 
a  dike,  F,  is  met  with  as  at  E,  which  forms  an  obtuse 
angle  with  the  pavement,  that  is,  an  angle  greater  than 
90°,  it  is  concluded  that  the  dike  has  not  only  divided 
and  separated  the  strata  its  own  thickness,  but  has 
thrown  up  the  coal  and  accompanying  strata,  which,  on 
running  a  mine  through  the  dike,  is  found  to  be  the 
case  as  at  G.  Lastly,  if  a  dike  H  is  met  with  at  I,  form- 
ing an  acute  angle  with  the  pavement,  as  in  the  figure, 
that  is,  an  angle  less  than  90  degrees,  it  is  concluded  that 
the  dike  has  not  only  divided  and  separated  the  strata  its 
own  thickness,  but  has  thrown  down  the  coal  and  ac- 
companying strata,  which,  on  running  a  mine  through 
the  dike,  is  found  to  be  the  case,  as  at  K. 

The  same  very  useful  and  important  law  holds  as  to 
slips,  with  this  difference,  that  when  the  slip  forms  an 
angle  of  90°  with  the  pavement,  there  is  a  great  uncer- 
tainly whether  the  strata  on  the  other  side  are  thrown  up 
or  down  ;  and  this  can  only  be  proved  by  mining  and 
boring  ;  only  it  must  be  remarked,  that  if,  in  perfora- 
ting the  slip,  the  coal  is  found  neither  thrown  up  or 
<lown,  the  occurrence  is  not  a  slip,  but  simply  a  fissure 
of  the  strata. 

Dikes  and  slips  are  denominated  upthrow  or  down- 
throw, according  to  the  position  in  which  they  are 
met  in  working  the  mine.  Thus,  in  Fig.  10.  Plate 
CCCLXXXVIII.  if  the  miner  is  advancing  to  the  rise, 
the  dike  AB  neither  throws  up  nor  down.  CD  is  a 
<Iownthrow  dike  to  the  rise  of  a  certaii!  number  of  fa- 
thoms, and  EF  is  an  upthrow  dike  also  to  the  rise.  On 
the  contrary,  if  the  dikes  are  met  witii  in  working  from 
the  rise  to  the  dip,  the  names  of  the  dikes,  as  to  being 
-upthrow  and  downthrow,  are  exactly  reversed;  viz. 
•what  was  an  upthrow  in  the  first  instance,  is  a  down- 
throw in  the  second  ;  and,  in  meeting  the  dikes  or  slips 
this  reverse  way,  the  sarne  law  of  course  holds  as  to  the 
angle  formed  by  the  pavement,  and  the  intersecting 
line  of  the  dike  or  slip. 

K  In  the  same  manner,  dikes  and  slips,  which  run  from 
the  dip  to  the  rise  direction,  are  denominated  upthrows 
or  downthrows,  to  the  east,  to  the  west,  to  the  south,  or 
to  the  north,  according  to  the  line  of  bearing  of  the 
coal-field,  and  the  direction  in  which  the  dikes  or  slips 


are  met  with  in  the  mine';  so  tliat  a  dike  or  slip  which 
is  an  upthrow  to  the  east,  when  pursuing  the  coal  mine 
eastward,  is  a  downthrow  dike  or  slip,  when  puisviing 
the  coal  mine  westward. 

Hitches  are  slips  of  the  strata  of  a  small  size,  and 
are  so  denominated  when  the  slip  or  dislocation  docs 
not  exceed  the  height  of  the  coal  ;  tliey  are  frequently 
very  small,  even  the  least  part  of  an  inch,  yet  though 
of  the  smallest  size,  their  effects  are  distinctly  visible 
afTeciing  the  coal.  Hitches  are  fre(]uently  denominat- 
ed, very  appropriately,  stefts  by  the  miner.  Plate 
CCCLXX.XIX.  Fig.  '2.  shews  the  elTect  of  hitches 
upon  the  strata,  where  the  hitches  A,  B.  C,  D.  E,l",  G,H, 
dislocate  the  coal  and  accompanying  strata.  At  A  the 
hitch  is  the  hcjy;ht  of  the  coal,  ai  B  it  is  half  the  height 
up,  at  C  and  D  the  effect  is  less,  at  E  it  is  nearly  the 
height  ol  the  coal,  at  1'  the  effect  is  scarcely  visible,  at 
G  it  is  down,  and  at  H  the  coal  is  again  thrown  up  to 
the  extent  of  its  height.  Hitches  do  not  extend  gene- 
rally very  far,  either  in  a  longitudinal  or  in  a  perpen- 
dicular direction  ;  fur  though  they  may  be  found  in  one 
or  two  coals  in  a  coal-field,  they  may  not  be  seen  in  the 
the  upper  or  under  coals,  so  that  their  elTects  ia  the 
coal-field  are  commonly  very  limited,  when  compared 
with  the  effects  of  dikes  or  of  slips. 

Troubles — These  affect  the  stratum  or  bed  of  coal, 
and  are  of  various  kinds,  as  before  mentioned,  viz. 

1st,  Some  in  irregular  beds. — This  trouble  sometimes 
begins  as  a  horizontal  division  in  the  coal  scarcely  visi- 
ble, gradually  increasing  in  thickness,  and  that  fre- 
cpiently  to  such  a  degree  as  to  render  the  coal  altoge- 
ther unworkable  ;  in  a  thick  bed  of  coal,  a  stone  of  this 
kind  sometimes  increases  from  a  line  even  to  several 
fathoms  in  thickness,  in  which  case  one  or  other  of  the 
portions  of  the  coal  thus  divided,  is  either  abandoned 
as  unworkable,  or  each  of  the  two  divisions  is  wrought 
as  a  separate  and  distinct  coal.  It  is  to  be  remarked, 
that  the  two  portions  of  coal  are  together  gcneially 
equal  in  thickness  to  the  bed  of  coal  before  the  stone 
made  its  appearance  ;  if  however  bands  of  stone  or  of 
argillaceous  clay  are  found  lying  regularly  through  coals 
in  a  coal-field,  these  are  not  reckoned  troubles. 

2d.  JVi/is. — This  is  a  very  remarkable  trouble  in 
coal,  and  is  not  very  common  ;  it  is  produced  by  the 
roof  and  pavement  of  the  coal  gradually  approacning 
each  other,  until  not  a  vestage  of  coal  is  to  be  seen. 
The  extent  of  this  trouble  is  from  an  area  of  a  few  feet 
to  that  of  many  acres.  The  horizontal  form  of  a  nip  is 
very  irregular,  and  when  found,  no  idea  can  be  formed 
of  its  extent ;  it  is  frequently  the  case,  that  if  the  coal 
has  an  argillaceous  roof  and  pavement,  these  disapjiear 
with  the  coal,  and  the  upper  and  under  hardei  strata 
of  sandstone  are  in  contact,  divided  only  by  a  very 
thin  sooty  line.  Plate  CCCLXXXIX.  Fig.  3.  repre- 
sents the  vertical,  and  Fig.  4.  the  horizontal  section  of  a 
nip. 

3d.  Shaken  Cual.—'By  this  trouble  the  texture  of  the 
coal  is  not  only  destroyed  entirely,  but  the  whole  of 
the  coal  from  roof  to  pavement  is  of  no  use  whatever  ; 
the  roof  and  pavement  generally  keep  their  common 
parallelism,  and  no  convulsion  is  to  be  observed  in  the 
adjoining  strata.  The  shaken  coal  has  the  appearance 
of  the  rubbish  of  an  old  coal  waste,  being  a  heteroge- 
neous mass  of  dusty  coal,  mixed  with  small  cubical 
pieces  of  good  coal.  This  shaken  coal  is  so  soft,  that 
frequently  it  can  be  dug  with  a  spade. 

4.  FokI  Coal. — This  denomination  of  trouble  is  ap- 
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plied  to  no  specific  kind  of  coal,  every  coal  which  is 
deteriorated  in  quality,  or  so  mixed  wiih  heterogeneous 
matter  as  to  be  useless,  or  the  greater  part  so,  is  de- 
nominated foul  coal. 

5.  Pxjritaceous  Coal,  or  the  Brassy  Coa/ of  the  miners. 
— This  trouble  arises  from  the  coal  being  so  mixed  and 
cntwisted  with  pyrites  as  to  be  of  no  use  as  coal.  It 
may  be  remarked,  however,  that  the  term  pyiitaceous 
coal  is  not  applicable  to  those  coals  which  have  pyrites 
in  them  of  a  lenticular  form,  and  which  can  with  ease 
be  separated  from  the  coals,  for  lliese  do  not  deteriorate 
the  qu.dity  of  the  coal  as  they  are  picked  out. 

6.  Sparry  Coal. — This  trouble  arises  from  the  coal 
having  an  uicrcased  number  of  fissures  together,  and 
filled  with  a  hard  white  sparry  substance,  the  sulphate 
of  lime,  so  that  the  coal  is  rendered  useless  and  very 
difficult  to  work. 

7.  Stoney  Coal. — This  trouble  arises  from  the  coal 
becoming  very  much  mixed  with  stone  in  an  irregular 
manner.  These  stones  do  not  lie  in  regular  beds ;  and 
they  are  so  intimately  joined  or  connected  with  the 
coal,  that  they  cannot  be  taken  out  without  destroying 
and  breaking  to  small  pieces  a  great  proportion  of  the 
coal  to  which  they  are  attached  ;  on  which  account 
such  stoney  coals  have  frequently  to  be  sent  to  market 
with  the  stone  in  them,  which  is  greatly  against  their 
sale.  Coals  having  regular  bands  of  stone  in  them, 
and  which  are  easily  separated,  tlo  not  come  under  the 
denomination  of  stoney  coals. 

8.  Black  Coal. — This  is  a  trouble  which  rather  af- 
fects the  appeaiance  than  the  absolute  quality  of  the 
coal  ;  it  generally  occurs  suddenly,  thjt  is,  while  in 
one  part  of  the  coal-field  the  coals  have  the  common 
bright  fracture,  a  slip  or  hitch  of  very  trifling  magni- 
tude will  produce  on  the  other  side  coals  termed  black 
coal.  The  appearance  is  dull,  without  the  least  lustre. 
It  is  equally  compact  in  texture  as  the  other  coals  of 
the  field,  and  burns  well.  This  trouble,  however, 
greatly  reduces  the  value  of  the  coal  at  market,  its  ap- 
pearance being  so  very  much  against  it. 

9.  Sooty  Coal. — This  trouble  renders  the  coal  of 
a  dead,  sooty,  friable  appearance,  and  of  no  use,  is 
never  of  great  extent,  nor  does  it  appear  to  have 
arisen  from  any  convulsion  of  the  immediately  adjoin- 
ing strata,  as  the  roof  and  pavement  where  it  occurs 
keep  their  parallelism  with  each  other.  This  trouble 
is,  however,  generally  found  when  approaching  some 
consiilerable  dislocation  of  the  strata,  such  as  a  slip  or 
dike. 

11).  Dike  Coal,  named  also  Burnt  Coal,  Dander  Coal, 
or  Hnmfihed  Coal,  are  all  names  applied  to  the  same 
kind  of  trouble  in  the  bed  of  coal.  The  particular 
names  above  mentioned  are  applied  by  the  common 
wnikmen  and  miners,  the  name  dander  signifying  scoria. 
The  appellation  humphed  is  a  provincial  term,  and  only 
used  amongst  miners,  signifjing  the  same  thing  as  burnt 
or  dander  coal.  This  kind  of  trouble  is  in  general  found 
to  exist  on  both  sides  of  dikes  composed  of  greenstone, 
basalt,  or  prophyretic  clay  ;  the  trouble  beginning  at  a 
distance  from  the  dike  on  both  sides,  the  coal  at  first  bv 
degrees  losing  its  bright  fracture  and  becoming  black 
coal,  then  burnt  or  dander  coal,  which  next  the  dike  ap- 
pears run  into  a  tortuous  mass,  with  irregular  cellular 
cavities,  and  is  more  of  the  nature  of  a  dull,  black,  stoney 
matter,  than  any  thing  connected  with  coal.  Coal  found  in 
this  kind  of  trouble  has  none  of  the  qualities  of  glance 
coal,  the  blind  coal  of  Scotland,  or  the   stone  coal  of 


Wales;  for,  althougli  placed  in  a  heap,  lliey  will  not 
kindle  though  fire  is  applied,  they  will  grow  red  hot,  bat 
instantly  cool,  as  stones  would  do  when  heated  and  the 
fire  withdrawn.  Some  pieces  are  found  occasionally 
of  the  purest  kind  of  glance  coal,  with  a  very  bright 
metallic  lustre,  and  so  hard  as  to  be  with  difficulty 
scratched  with  a  knife  ;  such  coal  is  divided  by  nu- 
merous small  veins  of  a  white  sparry  substance.  This 
kind  of  trouble,  besides  being  found  adjoining  dikes  of 
the  above  description,  is  found  occupying  considerable 
districts  of  a  coal-field  ;  and  though  no  change  is  ob- 
served in  either  the  roof  or  pavement,  the  coal  is  com- 
pletely useless,  and  will  not  burn  though  fire  is  applied 
to  it.  It  is,  however,  in  general  difftrcnt  in  appear- 
ance from  the  coal  found  adjoining  dikes  as  before 
mentioned,  in  as  much  as  mote  of  the  stratified  tex- 
ture remains,  and  is  not  run  into  a  torttious  mass  with 
irregular  cavities.  It  has  been  asserted  by  some  miners, 
that  tliis  change  is  occasioned  by  greenstone  or  basalt 
being  near  the  coal,  either  above  or  below  it.  This  we 
presume  remains  to  be  proved. 

The  term  burnt  coal  is  not  known  amongst  miner- 
alogists, or  rather  is  not  admitted  ;  the  name  is  applied 
by  the  unlettered  miner,  from  the  simple  ideas  rising 
in  his  own  mind,  being  altogether  a  stranger  to  those 
theories  which  so  warmly  interest  and  so  much  divide 
the  philosophic  world.  It  must  be  particularly  remark- 
ed here,  that  when  a  coal-field  is  working  of  the  com- 
mon coal,  it  is  sometimes  gradually  changed  into  a 
species  of  glance-coal,  which  burns  of  itself,  when  ig- 
nited, and  is  used  for  economical  purposes,  has  no  smoke, 
and  only  a  blue  flame,  with  intense  heat.  This  is  not 
reckoned  one  of  the  species  of  the  burnt  coal  of  the  mi- 
ner, but  is  simply  one  of  those  changes  in  quality  inci- 
dent to  coal. 

1 1.  Glazed  Backs,  Lifts,  or  Leifis. — This  is  a  trouble 
in  the  coal  more  geneially  found  in  an  oblique  direc- 
tion as  to  roof  and  pavement,  seldom  perpendicular  ; 
they  are  also  more  frequently  found  lying  in  the  line 
of  bearing,  than  in  a  crop  and  dip  direction,  and  are 
distinctly  different  from  the  natural  divisions  found  in 
coal.  Although  there  can  scarcely  be  perceived  any 
slip  in  the  roof,  it  is  evidently  a  slip  of  the  very  least 
degree  which  occasions  this  trouble.  Both  sides  of 
the  fissure  are  smooth  and  glossy,  and  the  coals  thus 
divided  have  no  tenacity,  which  renders  this  trouble 
dangerous  to  the  miner  by  the  coal  falling  suddenly 
forward  without  warning.  A  single  fissure  of  this  kind 
can  scarcely  be  called  a  trouble,  but  when  many  of  these 
are  near  to  one  another,  the  coal  is  injured,  and  the  roof 
rend(  red  very  dangerous. 

12.  Troubles  in  the  roof  and  fiavement  of  the  Coal. — 
These  troubles  ure  more  generally  found  when  ap- 
proaching a  dislocation  of  the  strata,  though  they  are 
occasionally  found  in  other  parts  of  the  coal-field. 
They  alfect  the  roof  with  narrow  pendent  ridges  of 
stone  or  protuberances,  at  times  very  close  together, 
in  other  instances  like  long  inverted  waves.  The 
troubles  in  the  pavement  are  generally  sudden  wave- 
like swellings.  These  troubles  frequently  affect  the 
coal  very  much,  rendering  it  sometimes  not  only  firmer 
in  the  texture,  but  uncommonly  hard  ;  at  other  limes 
the  coal  adjoining  them  is  soft,  and  so  deteriorated  as  to 
be  altogether  useless. 

Besides    these    troubles,  there  is  frequently  another 
kind  found  in  the  roof,  of  a  very  singular  form,  known 
by  the  name  of  a  pot  bottom,  or  cauldron  bottom  ;  they 
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are  from  the  size  of  a  few  inches  lo  five  feel  in  liiamc- 
ter.  One  of  these  is  represented  in  Plate  CCCLXXXIX. 
rig.  5.  In  vvorkint;  the  coal,  the  miner  generally 
knows  that  he  is  approaching  one  of  these  by  the 
coal  becominpf  harder  and  more  twisted  in  its  texture, 
and  tills  continues  till  the  trouble  in  the  roof  is  passed. 
The  general  form  is  similar  to  that  represented  in  Fig. 
5.  a  is  the  bed  of  coal,  b  the  i)ol  bottom,  having  an  ir- 
regular and  rough  inverted  mmilh  of  stone,  d  is  coal 
■generally  from  half  an  inch  to  an  inch  thick,  altogether 
diffeienl  in  texture  and  appearance  from  the  bed  of  coal, 
villi  which  it  is  connected,  being  of  a  bright  pitchy  lus- 
tre, and  breaks  into  very  small  pieces  ;  soint  limes  it  is 
of  the  nature  of  glance  coal.  The  stone  b  which  fills 
the  inverted  pot  is  frequenlly  of  the  same  kind  of  stone 
which  composes  the  roof,  but  more  frequently  is  an  ar- 
gillaceous stone,  of  the  nature  of  good  fire-clay.  The 
bides  of  the  pot  bottom  at  d  are  generally  as  smooth  as 
glass  and  furrowed  in  the  vertical  direction,  so  that  there 
is  no  tenacity  where  the  sides  of  the  pot  bottom  join  the 
roof;  this  circumstance  renders  these  troubles  very  dan- 
gerous, particularly  when  of  a  large  size.  The  pecu- 
liar singularity  attending  this  trouble,  is  the  uniform 
twisted  texture  and  alteration  which  are  found  in  the 
coal  immediately  under  it,  without  any  mixture  of  the 
stone  which  composes  the  pot  bottom. 

'I'he  Roofs  of  coal  are  formed  of  all  varieties  of  the 
coal  strata,  as  may  be  seen  from  the  examples  of  strati- 
fication in  the  preceding  part  of  this  treatise.  As  roofs 
they  are  of  various  quality,  from  good  to  very  bad  ;  a 
voof  is  reckoned  good  which  keeps  entire,  not  only 
while  the  coal  is  working,  but  for  a  considerable  time 
after.  Sometimes  a  stratum  of  roof  stone  next  the  coal 
comes  down  along  with  the  coal  while  working,  named 
a  folloiving,  leaving  a  firm  roof-stone  above  ;  at  other 
times  a  stratum  or  two  of  the  roof-stone  have  to  be  taken 
down  shortly  after  the  coal  is  wrought  :  this  is  also 
termed  a  following  ;  and  while  the  miner  works  under 
it,  he  supports  it  by  prop-wood  for  his  own  safety  ;  but 
these  are  not  reckoned  dangerous  roofs. 

A  bad  roof  is  that,  which,  having  little  tenacity  in 
itself,  cannot  be  kept  up  either  in  boards,  rooms,  or  in 
narrow  mines,  even  by  the  aid  of  prop  wood  ;  it  has, 
therefore,  to  fall  in  tlie  waste,  care  being  taken  to  keep 
it  up  along  the  wall-faces;  and  the  iron  rail-roads  are 
in  some  bad  roofs  laid  up  n  the  top  of  the  fallen  strata. 
The  roofs  which  are  most  dangerous  to  the  workman 
are  those  where  the  roof  stratum  is  thick,  with  many 
open  cutters  in  it,  or  where  there  are  irregular  beds, 
thick  in  the  middle  and  wedge-shaped  towards  the  edges. 
These  roofs  give  no  warning  before  they  fall,  by  which 
the  danger  is  much  increased.  The  ordinary  way  in 
which  a  miner  tries  the  roof  to  be  safe  or  not,  is  to 
strike  it  gently  with  the  side  of  his  pick  ;  if  the  sound 
produced  is  sharp  and  clear,  he  concludes  that  the  roof 
is  good,  but  if  the  sound  is  obtuse  and  hollow,  he  is 
certain  that  the  roof  is  bad  and  dangerous.  He  may, 
however,  be  deceived  in  trying  a  roof  composed  of  a 
thick  stratum,  as  it  will  produce  a  clear  sound,  though 
ready  to  fall,  owing  to  the  cutlers  with  which  it  is  inter- 
sected. 

Having  stated  the  effects  of  dykes,  slips,  and  hitches, 
as  to  the  disloc  lion  of  the  strata,  the  changes  produced 
by  them  upon  the  coals  and  strata  adjoining  have  now  to 
be  noticed. 

When  coals  approach  dykes  composed  of  sand-stone, 
heterogeneous  mixiur©  of  stones,  water,  gravel,  quick- 


sand, or  chy,  we  seldom  find  any  gi-eat  change  in  the 
composition  of  the  coal,  excepting  that  it  is  cither  ren- 
dered a  little  softer  or  harder,  with  the  natural  fissures 
occasionally  very  open,  and  filled  with  sulphate  of  lime 
and  pyrites,  or  with  sand  or  clay  when  close  to  dikes  of 
this  composition.  The  strata  adjoining  are  in  some 
cases  rendered  flatter  than  in  the  general  coal-field; 
in  other  cases  the  dip  and  rise  are  greaily  increased,  and 
the  line  of  level  iieciuently  altered.  We  have,  however, 
to  notice  a  very  remai'kablc  and  decided  change  in  the 
stratum  or  bed  of  coal,  as  it  approaches  dikes  composed 
ol  greenstone,  basalt,  or  porphyriiic  clay,  dikes  of 
greenstone  or  of  basaltic  rock,  (tlie  common  blue  whin- 
stone  of  Scotland,)  are  much  mc;re  common  in  the  coal- 
fieltl  of  Scotland  than  the  porphyry  dikes;  and  their 
effects  are  well  known,  as  they  are  frequenlly  met  with 
in  several  of  the  mining  districts.  Tli-.:  first  indication 
perceived  in  approaching  one  of  these  dikes,  is,  that  the 
coal  begins  to  lose  its  common  brightness  in  the  frac- 
ture, and  assumes  a  dull  black  appearance,  bin  still  re- 
tains its  common  qualities  of  good  burning  coal,  with 
very  little  diffeieiice;  but  every  foot  of  advance  towards 
the  dike  the  coal  becomes  worse,  loses  eveiy  appear- 
ance of  common  coal  and  all  its  qualities  ;  the  texture  of 
the  coal  is  lost,  and  the  whole  stratum  of  it  becomes  a 
mass  of  black  stoiiey  matter,  as  before  described,  when 
treating  of  troubles  appertaining  the  bed  of  coal,  under 
head  No.  10.  Dike  Coat.  Adjoining  to  the  dike,  the  ca- 
vities of  this  coal  arc  sometimes  filled  with  a  soft  yellow- 
ish clay,  having  an  unctuous  feel  ;  this  clay  is  also 
sometimes  found  in  the  fissure  betwixt  the  coal  and  the 
face  of  the  dike,  when  the  dike  is  cut  through.  The 
coal  on  the  other  side  is  found  exactly  changed  as  in  the 
approach  to  the  dike  before  mentioned,  viz.  hard,  stoney, 
and  cellular  next  the  dyke,  and  these  qualities  gradually 
disappearing  till  the  coal  assumes  its  common  lustre, 
with  all  the  qualities  of  good  coal,  as  found  before  the 
deteriorating  symptoms  appeared  on  approaching  the 
dike. 

When  coals  approach  slips,  a  variety  of  changes  are 
found,  and  they  are  very  seldom  met  without  symptoms 
appearing  of  their  approach,  'particularly  if  they  are  of 
considerable  magnitude.  The  most  common  symptorns 
of  their  approach  are,  numerous  hitches,  swellings  in 
the  roof,  sudden  risings  or  wavings  of  the  pavement,  the 
coal  much  stronger  in  its  texture  than  common,  and 
more  difiicuk  to  work  ;  at  other  times  much  softer  than 
usual,  and  this  softness  at  times  increases  to  such  a  de- 
gree as  10  lose  all  firmness  of  texture.  In  this  state  it 
is  sometimes  like  coal  dust  mixed  with  small  cubical 
pieces  of  good  coal  ;  at  other  times  it  is  found  uncom- 
monly friable,  somewhat  like  soot.  The  occuirence  of 
iron  pyrites  is  very  common,  in  some  instances  filling 
fissures  and  cavities,  having  a  beautiful  golden  lustre, 
and  crystallized,  some  of  the  crystals  forming  cubes 
of  more  than  half  an  inch  in  size,  and  finely  laminated ; 
in  other  instances,  the  pyrites  are  so  run  into  and  en- 
twisted  with  the  coal  as  to  form  a  very  heavy  mass  of 
singular  texture.  We  also  find  the  sulphate  of  lime 
very  abundant  near  to  slips,  filling  up  the  numerous  fis- 
sures of  the  coal,  and  entwisted  with  it  coals  of  the  soft 
and  of  the  sooty  quality  above  mentioned;  where  the 
pyrites  and  sulpiiate  of  lime  abound,  the  coals  are  of  no 
use  as  fuel.  An  increase  of  water  from  the  fissures,  as 
a  dike  or  slip  is  approached,  is  also  common;  and  when 
the  slip  is  found,  very  great  feeders  of  water  sometimes 
occur.     If  the  coal  is  dry,  inflammable  air  (if  found  ge- 
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iicially  in  the  coal  field)  conies  ofT  in  great  riuaniity ; 
and  there  are  instances  of  innammable  air  being  found 
at  a  dike  or  slip,  though  never  seen  before  in  the  district. 

Sand-dikes,  or  gashes  containing  quick  sand,  are  dan- 
gerous from  the  quantity  of  water  they  contain,  which  is 
found  in  some  instances  so  great  as  to  di  own  and  destroy 
the  collieiy,  if  not  prevcntea  by  powerful  means. 

We  have  now  to  describe  the  general  effect  produced 
upon  the  coals  and  accompanying  strata  by  dikes  and 
slips,  in  order  to  shew  how  coals  wave,  or  are  spread 
over  a  great  district  of  country;  and  this  is  essentially 
necessary  befoie  attempting  to  desciibe  the  modes  which 
have  been  adopted  in  searching  and  boring  for  coal. 

Although,   as  before  mentioned,   there   are   instances 
of  coal-fields  of  a  circular  bason  form,  and  more  com- 
moiily  of  a   long  elliptical  shape,  yet    there  are   few  in- 
stances, comparatively,  of  this  entire  form,  either  in  the 
right  or  inverted  position  ;  yet  we   reckon  tliat  the  en- 
tire bason  form  is  the  true  and  complete  form  of  a  coal- 
field, and  that  the  general   form  of  coal-fields  are  por- 
tions of  this  bason  shape,  produced  by  the  natural  effects 
of  dikes  and  slips,   of  which   the  following  detail,  wiih 
the   corresponding  figures,  Plate    CCCLXXXIX.  will 
elucidate.     Fig.    6.    represents  a    horizontal    section  or 
plan  of  a  coal-field,  as  found  immediately  under  the  allu- 
vial cover.     Only  two  beds  of  coal   are  represented  in 
this  e.xample,  that  the  subject  may  be  rendered  as  little 
complex  as  possible,  and,   therefore,  whatever  changes 
in  position,  and  whatever  dislocations  take  place  in  the 
coals,  take  place  also  in  all  the  accompanying  strata,  at 
least  this  may  be   admitted  in   a   general  point  of  view. 
The  area  in  the  figure  is  supposed  to  contain  a  space  of 
64  square  miles,  viz.  a  square  of  8  miles  on  the  side. 
The  coal  district  is  bounded   by  transition  rocks  on  the 
north,  more  elevated  than  the  coal  district.      A,  is  an 
elliptical  bason-shaped  coal-field,   where  tne  coals  a,  b, 
dip  inwardly,  as  represented  by  the  points  of  the  arrows, 
but  they  dip  much  quicker  next  the  transition   rocks,  as 
they  then   conform   with   the  dip  of  these  ;  and  though 
the  coals  are  the  same  distance  from  each  other  in  every 
part  of  the  bason,  when  measured  at  right  angles  to  the 
pavement,   they  appear  in  the  horizontal   section   much 
closer  upon  the  north  than  on  the  south  side  of  the  bason. 
This  apparent  difference  depends  entirely  upon  the  angle 
of  inclination  which  the  coals   make  in   particular  posi- 
tions with  the  horizon,  as  will  be  shewn   distinctly  in  the 
vertical  section.       Upon  the    south   of  the    coal  field  A, 
the  slip  B  is  found    dislocating  the-straia,  throwing  the 
coals  down  from  the  surface  140  yards  to  the  south,  and 
forming  the  coal-field  C,  where    the    same   coals  of  the 
coal-field  A  are  found  again,  having  the  same  parallelism 
of  dip.     The  slip  U  is  found  upon  the  south  of  the  coal- 
field C,  dislocating  the  strata,   and  throwing  the  coals 
down  from  the  surface  100  yards  to  the  south,  and  form- 
ing the  coal-field  E,  where  the  coals  of  the  coal-field  C 
are  also  found.      The   slip   F   is   found   dislocating  the 
strata,  and  throws  the  coals  down  210  yards,  and  forms 
the  coal-field  G  in  the  same  manner  as  the  former  coal- 
fields, as  represented  by  the  coals  a,  b.      The  coal-field 
G,  in  place   of  a  slip  to  the  south  of  it,  takes,  as   it  is 
termed,  a  counter  dip,  occasioned  by  a  ridge  in  the  strata 
of  a  saddle    shape,  beyond    which    ridge  the  same  coals 
form  with  a  contrary  dip,  as  represented  by  the  arrows, 
and  form  the  coal-field   H.     In   this   manner  coal-fields 
are  found  stretching  over  a  district  of  country  in  a  crop 
and  dip  direction,  somewhat  similar  to  what  is  represent- 
ed in  the  Figure,  but  with  many  varieties  arising  from 


the  obliquity  of  the  slips  to  each  other.  This  spreading 
out  of  the  coal-fields  in  the  crop  and  dip  direction  is  pro- 
duced by  slips  generally  lying,  not  parallel,  but  some- 
what in  the  direction  of  the  line  of  bearing,  and  by 
ridges  and  counter  dips  lying  in  the  same  direction.  Be- 
sides the  coals  a,  b,  inserted  in  the  Figure,  as  an  exam- 
ple, all  the  coals,  above  and  below  these,  with  their  ac- 
companying strata,  suff"er  the  same  alteration  as  before 
mentioned. 

While  these  slips  and  dislocations  lying  nearly  in  the 
line  of  the  bearing  of  the  coal  have  the  effect  of  throw- 
ing the  coals  over  a  district  of  country  in  the  line  of  dip 
and  rise,  the  dikes,  slips,  and  dislocations  which  lie  in 
an  oblique  direction  to  the  former,  such  as  the  slips 
marked  K  in  the  Figure,  have  the  effect  of  stretching  or 
extending  the  coal  field  over  the  country  in  the  line  of 
bearing.  The  lines  marked  L,  are  dikes  which  only  se- 
parate the  strata  the  thickiiess  of  the  dike,  without  throw- 
ing the  coals  and  the  accompanying  strata  either  up  or 
down.  It  will  be  seen  from  the  Figure  that  the  oblique 
dislocations,  when  they  throw  the  strata  down,  and  the 
same  parallelism  of  dip  remains  unaltered,  that  the  crops 
extend  to  a  greater  distance  before  they  meet  the  allu- 
vial cover  ;  and,  on  the  contrary,  when  the  slip  is  an 
upthrow,  the  crops  of  the  coals  and  accompanying  stra- 
ta are  diminished  in  breadth  by  coming  sooner  in  contact 
with  the  alluvial  cover.  K  c,  is  a  slip  down  to  the  east, 
forming  the  coal-field  M.  K  rf  is  a  slip  down  to  the 
west,  forming  the  coal-field  N.  K  e  is  a  slip  up  to  the 
west,  which  cuts  off  the  coal-field  N  in  that  direction. 
K  y  is  an  upthrow  slip  to  the  east,  which  has  the  effect 
of  throwing  back  the  crops  of  the  strata.  K  ^  is  a  down- 
throw slip  to  the  west,  which  has  the  eff'ect  of  throwing 
forward  the  crops  of  the  coals  and  strata.  K  /;  and  Ki 
being  downthrow  slips  to  the  west,  have  the  same  ef- 
fect as  in  the  last  instance.  K  k  being  an  upthrow  slip 
to  the  west,  has  the  effect  of  throwing  back  the  coals 
and  accompanying  strata.  In  this  manner  coal-Selds 
are  extended  over  a  district  of  country  in  the  line  of 
bearing,  in  every  variety  of  change,  according  to  the 
line  of  obliquity  in  which  the  slips  occur  with  regard  to 
the  line  of  bearing,  and  the  extent  of  the  dislocation,  as 
to  the  magnitude  of  the  slip.  These  of  course  fre- 
quently change  the  direction  of  the  line  of  level  at  times 
to  the  extent  of  90°,  as  must  be  obvious  from  inspecting 
the  Figures;  because,  generally,  the  line  of  level  is  a 
line  parallel  to  the  crop,  that  is,  parallel  to  the  line  of 
the  coals  where  they  ir'tersect  the  plane  of  the  alluvial 
cover,  which  will  be  more  particularly  exemplified  when 
the  working  of  coal  is  treated  of. 

The  next  point  of  consideration  is  the  vertical  section 
of  the  coalfields  before  exemplified.  Such  sections 
are  generally  made  in  the  line  of  dip  and  rise,  on  which 
account  the  section,  Fig.  7.  is  in  the  direction  of  the  dot- 
ted line  OP,  Fig.  6.  and  the  coal-fields,  beds  of  coal, 
slips,  counter  dips,  and  crops,  are  marked  with  the  same 
letters  as  in  the  horizontal  section,  which  exemplifies 
the  positions  noticed  in  the  horizontal  section.  These 
sections  are  to  be  considered  only  as  diagrams,  shewing 
within  a  very  limited  space  the  phenomena  connected 
with  coal-fields,  it  being  impossible  to  shew  the  several 
parts  in  equal  proportions  to  one  another,  as  the  sections 
represent  miles  in  extcrit,  whereas  coals  are  only  a  fevr 
feet  in  thickness,  and  the  distance  between  them  a  few 
fathoms.  In  order,  however,  to  shew  the  effect  of  a 
great  slip  upon  a  scale  of  proportion.  Fig.  8.  represents 
three  coals  a,  b,  c,  rising  southward  1  in  5  ;  the  coal  A  is 
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IS  falhoms  disliiil  from  lUc  coul  t',  and  the  coal  a  is  10 
fathoms  distant  from  the  coal  b;  ihe  coals  a  and  6  crop 
out  at  the  line  of  junction  with  ihe  alluvial  cover,  but 
the  coal  c  is  cut  oH'  by  the  slip  AB  down  to  the  south, 
forming  the  south  coai-ficld,  vvhcre  the  coals  a,  6,  c,  are 
found  dislocated  ^.nd  slipped  down.  The  magnitude  of 
this  dislocation  is  miasurcd  by  the  taking  tlie  distance 
betwixt  the  pavements  of  any  of  the  coals  in  the  north 
and  south  fields,  measured  along  the  face  of  the  slip, 
which  in  this  instance  is  50  fathoms.  It  will  also  be 
observed,  from  this  fii,'ure,  that  though  the  distance  be- 
twixt the  coals  a  and  b  is  only  10  fathoms  perpendicular, 
yet  their  distance,  when  they  crop  out,  is  50  fathoms  in 
a  horizontal  line  ;  and  the  distance  betwixt  the  coals  6 
and  c  being  15  fathoms,  their  distance,  when  they  crop 
out,  is  75  fathoms.  It  follows  of  course,  that  those  coais 
which  have  a  great  dip,  or  make  a  great  angle  with  the 
horizon,  have  the  less  diPTerence  betwixt  their  perpen 
dicular  distance  fiom  each  other,  and  their  distance 
from  the  one  crop  to  the  other,  where  they  meet  the  al- 
luvial covei,  whereas  those  coals  which  lie  compara- 
tively very  flat,  or  at  a  small  angle  with  the  horizon,  have 
a  very  great  difference  betwixt  their  perpendicular  dis- 
tance from  each  other,  and  their  distance  where  they 
crop  out  or  meet  the  alluvial  cover,  as  may  be  seen  by 
inspecting  the  figure.  The  proportion  betwixt  these 
is  found  by  multiplying  the  ptipendicular  dist  nee  by 
what  is  termed  the  rise  :  thus,  if  the  distance  be- 
twixt two  coals  is  ten  fathoms,  and  the  dip  1  in  5,  then 
10  X  5  gives  50  fathoms  for  the  distance  in  the  ho- 
rizontal section  at  the  crop,  or  if  the  horizontal  distance 
and  dip  are  knoAn,  then  the  horizontal  distance  divided 
by  the  dip  gives  the  perpendicular  distance  betwixt  the 
two  coals,  viz  50  divided  by  5  gives  ten  fathoms  per- 
pendicular distance  as  above. 

Having  thus  endeavoured  to  show,  that  when  coal- 
fields are  not  viewed  upon  a  limited,  but  an  extended 
scale,  that  they  form  either  circular,  or  more  generally, 
long  elliptical  basons,  or  portions  of  this  figure,  though 
sometimes  in  an  inverted  position,  it  must  from  this  cir- 
cumstance appear  evident,  that  every  coal  and  its  ac- 
companying strata  will  crop  out  and  meet  the  alluvial 
cover,  excepting  when  they  are  cut  off  and  prevented 
from  doing  so  by  slips,  or  where  they  form  portions  of 
an  inverted  bason,  or  take  a  counter  dip,  as  may  be  seen 
by  inspecting  the  preceding  figures  relative  to  the  shape 
of  coal-fields.  In  the  foregoing  examples,  the  coals  and 
accompanying  strata  arc  considered  as  keeping  nearly 
the  same  distance  from  one  another  in  each  coal-field, 
and  that  they  keep  nearly  the  same  parallelism  as  to  the 
angle  of  dip  and  rise,  with  the  quality  of  the  coal  unal- 
tered in  the  several  coal-fields  produced  by  the  slips  and 
dislocations  of  the  strata.  In  many  instances  we  find 
this  to  be  the  case;  but  many  changes  arc  found  to  be  pro- 
duced, such  as  alterations  in  the  angle  of  dip  and  nso  of 
the  strata  before  coming  to  slips  or  dislocations,  a  ge- 
neral change  in  the  angle  of  dip  and  rise  in  the  coal-field 
formed  beyond  them,  some  of  the  coals  varying  in  thick- 
ness in  the  diifereRt  coal-fields  separated  by  these  slips, 
and  sometimes  the  thickness  of  the  strata  betwixt  two 
beds  of  coal  is  doubled  ;  at  other  times  the  distance  be- 
twixt them  is  rendered  so  little  in  some  instances,  as  to 
be  no  longer  visible  ;  by  which  means,  two  seams  of 
coal  which  were  wrought  as  distinct  beds  of  coal,  are 
joined  together,  form  one  bed  of  coal,  and  wrouglit  as 
such.  Ins'ances  are  also  found  of  beds  .of  coal  compos- 
ing a  coal-field  on  one  side  of  a  slip  disappearing  on  the 


other  side  ;  but  this  does  not  lake  place  with  the  cliicf 
or  main  beds  of  coal.  Differences,  in  point  of  quality, 
are  occasionally  found  in  the  coals  divided  by  slips  and 
dislocations,  though  it  is  clearly  evident  that  it  is  the 
same  lormalion  of  coal-field  on  each  side. 

Although  coal-fields  are  of  the  form  as  before  describ- 
ed, it  must  be  rcmenibered'that  the  extent  of  a  single 
coal-field,  in  the  line  of  bearing,  is  found  to  be  several 
miles  in  length,  suppose  six  miles  ;  that  is,  they  are  some- 
times lound  of  this'extent,  without  any  great  dislocations, 
as  to  have  the  efl'ect  of  forming  new  coal  fields  ;  and 
they  are  found  in  the  line  of  dip  and  rise  to  extend  above 
two  miles.  Other  coal-fields  are  very  small,  not  ex- 
tending to  half  a  mile  in  the  line  of  bearing  ;  yet,  from 
the  extent  of  the  coal-basons,  we  must  remarkj  that,  in 
considering  the  shape  of  ;i  small  portion  of  a  coal  field, 
and  the  operations  connected  with  the  working  of  it,  the 
idea  of  the  bason-shape  is  abandoned,  and  the  coal  field 
and  beds  of  coal  are  considered  as  a  regular  lying  in- 
clined plane.  This,  upon  a  limited  scale,  is  not  far  fronj 
the  ti  iith,  considering  the  great  extent  of  the  basons  ; 
but  this  idea  vtill  evidently  be  found  very  erroneous  the 
instant  a  coal-field  is  viewed  upon  an  extended  scale, 
and  extensive  operations  puisutd  in  it. 

The  next  point  to  be  described,  is  the  methods  com- 
monly pursued  by  mineralogists  and  miners  in  searching 
for  coals,  premising,  however,  tiiat  a  clear  idea  has 
been  formed  of  the  facts  before  stated,  as  to  the  general 
natural  phenomena  connected  with  coal-fields.  In  mak- 
ing a  survey  in  search  of  coals,  there  are  two  distinct 
points  of  survey  to  be  attended  to. 

U;,  The  searching  for  coal  in  a  district  of  country 
wheie  no  coals  are  known  to  exist. 

2d,  The  searching  for  coal  in  a  district  of  country 
where  the  coal  formation  is  known  to  be,  or  where  coals 
are  working  at  no  great  distance  from  it. 

In  searching  for  coals  in  a  district  of  country  where 
no  coals  are  known  to  exist,  the  first  point  for  considera- 
tion is  the  general  aspect  and  outline  of  the  country 
under  survey.  Although,  from  taking  lhi>>  general  view, 
we  cannut  determine  whether  it  contains  coal  fields  or 
not.  yet,  if  the  country  is  composed  of  bills  or  mountains, 
with  steep  acclivities,  precipitous  rocks,  and  sharp  and 
rugged  summits,  with  narrow  valiiys  betwixt  the  moun- 
tains, we  have  no  reason  to  expect  that  strata  will  be 
found  thi  re  containing  coal  ;  and  excepting  this  very 
obvious  and  plain  feature,  as  to  aspect,  we  do  not  know 
any  other  upon  which  we  can  conclude  with  any  degree 
of  tertainty,  whether  coals  will  be  found  in  a  district  of 
country  or  not. 

It  must,  however,  be  remarked,  that,  in  the  second 
coal  formaiion  of  Werner,  as  noticed  in  the  geological 
view  of  the  situation  of  coal  fielils,  that  though  the  great 
beds  or  masses  of  greenstone  overlying  a  coal-field  do 
not  rise  into  what  may  be  denominated  mountiins,  they 
form,  in  this  singular  variety  of  the  coal  field,  hills,  seve- 
ral hundred  feet  above  the  level  of  the  sea,  with  rugged 
precipices,  rudely  columnar,  in  some  instances  nearly 
200  feet  high,  under  which  coal  is  not  only  found  occa- 
iionally,  but  in  amazing  thickness,  though  not  of  great 
extent.  This  is  therefore  a  rugged  aspect,  formed  by  a 
peculiar  kind  of  rock,  under  which  coal  is  occasionally 
found. 

This,  we  apprehend,  is  all  that  can  be  said  regarding 
the  general  aspect  of  a  country,  as  to  vvhetlier  it  conains 
the  coal  formation  or  not  ;  for  when  it  is  known  that 
coals  are  found  not  only  at  great  depths  under  the  sea, 
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but  al  very  considerable  heights  above  it,  even  so  hii^h 
as  to  form  witli  their  concomitaiil  strata  considerable 
hills,  we  may,  from  these  circumsiances,  infer,  that  coals 
are  found  under  every  variation  of  surface,  such  as  the 
ocean's  sandy  shores,  the  recent  and  old  alluvial  covers, 
and  also  under  every  kind  of  varied  hill  and  dale.  But 
we  must  observe,  tliat  there  are  also  vast  districts  of 
country  with  all  these  varieties  of  surface,  and  exactly 
siniilar  in  aspect,  under  which  no  coals  are  to  be  found. 
This  shews  how  limited  our  conclusions  are  from  the 
aspect  of  a  country,  whether  it  contains  the  coal  forma- 
tion or  not. 

It  thus  appears  that  no  conclusions  can  be  drawn,  with 
any  degree  of  certainty,  from  the  aspect  of  the  country, 
as  to  whether  coals  are  to  be  found  in  it  or  not.  But 
mineralogists,  who  have  surveyed  many  countries,  and 
who  have  had  an  opportunity  of  examining  the  peculiar 
character,  outline,  and  forms  of  mountains  and  hills, 
arising  from  the  nature  or  kind  of  rocks  constituting 
their  mass,  conclude,  from  the  aspect  in  general,  very 
correctly,  of  what  rocks  they  are  formed  ;  but  this  dis- 
crimination is  not  applicable  to  coal-fields,  as  the  rocks 
which  compose  the  various  beds,  alternating  with  the 
coal,  are,  in  general,  much  softer  ihan  the  mountain 
rocks,  and  form  few  or  no  precipices.  Where  the  coal 
formation  forms  a  group  of  hills,  they  have  the  appear- 
ance of  some  of  the  transition  class,  with  the  exception 
of  bein);  softer  in  their  contour  and  outlines  ;  but  this 
does  not  afford  a  distinction  of  character  sufficiently  pre- 
cise, as  the  long  running  ridges  of  hills  of  moderate  ele- 
vation, forming  the  hill  and  dale  country  which  contains 
coals,  present,  like  other  ridges,  a  line  of  horizon  nearly 
level,  with  few  or  no  indentations,  and  no  al)rupt  preci- 
pices, excepting  when  greenstone  or  basalt  occurs,  either 
overlying  the  strata,  or  forming  a  dike  in  the  coal-field, 
and  rising  above  the  other  softer  strata.  This  situation 
of  the  greenstone  is  altogether  different  from  that  of  the 
p;reenstone  in  the  second  coal  formation  ot  Werner.  The 
iang  ridges  containing  coal,  and  forming  what  is  termed 
a  tame  horizon,  are  very  similar  to  the  hills  composed 
of  chalk.  It  is  to  be  remarked,  that  the  line  of  bearing 
of  the  hills  and  dales  is  somewhat  in  the  direction  of  the 
large  rivers,  or  main  trunks  of  rivers,  which  drain  the 
district  of  water. 

Since  so  very  little  can  be  depended  upon,  as  to  the 
conclusions  to  be  drawn  from  the  aspect  of  a  country  re- 
garding coals  being  found  in  it,  the  next  step  is  to  exam- 
ine the  surface,  or  alluvial  cover,  which,  in  most  cases, 
hides  the  strata  underneath  from  view.  Were  it  not  for 
this  cover,  the  searching  for  coals  and  other  minerals 
would  be  a  very  plain  and  simple  process;  and,  as  this 
cover  is  frequently  many  fathoms  in  thickness,  and  some- 
times of  very  heterogeneous  composition,  the  pitting  or 
boring  through  it  is  often  attended  with  considerable  dif- 
fii-uliy. 

If  the  district  under  survey  for  coal  is  composed  of 
the  bleak  and  sandy  shores  upon  the  margin  of  the  ocean, 
or  of  the  recent  alluvial  land  at  the  mouth,  and  along 
the  course  of  large  rivers,  whose  waters  move  with  a 
slow  current,  it  very  seldom  happens  that  any  symptoms 
of  the  kind  of  strata  underneath  can  be  discovered,  even 
although  these  covers  be  ex.imined  to  a  considerable 
depth,  as  it  is  not  common  to  find  any  fragments  of  the 
adjoining  rocks  mixed  with  them.  We  have  seen  these 
covers  passed  through  to  the  depth  of  ninety  feet  with- 
out finding  even  the  smallest  fragments  of  stone,  nothing 
being  found  larger  than  grains  of  sand.     As  these  sandy 


and  earthy  deposites,  which  cover  the  rocks  upon  the 
margin  of  the  ore  m,  and  by  the  sides  of  slow  running 
rivers,  are  very  fljt,  and  rise  inland  with  an  impercepti- 
ble a.igle  of  elevation,  it  seldom  happens  that  any  disco- 
very of  the  rocks  can  be  made,  either  in  the  beds  or  sides 
of  the  rivers  and  brooks  v*hich  flow  through  them  ; 
therefore,  in  all  such  cases,  recourse  must  be  had  to  pit- 
ting and  boring,  in  order  to  ascertain  the  kind  of  rocks 
underneath,  and  whether  they  belong  to  the  coal  forma- 
tion or  not.  The  plans  commonly  adopted  for  passing 
through  the  alluvial  covers  will  be  afterwards  described, 
when  treating  of  boring. 

As  we  proceed  inland,  the  recent  alluvial  cover  be- 
comes thinner,  and  disappears  at  its  line  of  junction  with 
the  old  alluvial  cover,  which  line  is,  m  most  cases,  very 
distinct.  This  kind  of  cover  forms  frequently  a  hill  and 
dale  country,  considerably  elevated  above  the  level  of  the 
sea.  The  rivers  and  brooks  which  intersect  it  often  ex- 
pose the  rocks  to  view,  so  that  it  can  be  determined,  from 
inspecuon,  to  what  class  they  belong.  Therefore,  \n 
such  a  countr}-,  the  first  step  to  be  taken  in  the  survey 
in  search  of  coal,  is  to  investigate  the  beds  aid  sides  of 
every  river  and  brook,  noting  the  kinds  of  rock  wliich 
appear,  and  also  their  dip  and  line  of  bearing.  Every 
piece  of  broken  ground  and  quarry  must  be  examined 
in  the  same  manner. 

Springs  of  water  require  also  to  be  examined;  andal- 
thoui^h  those  which  have  an  ochery  deposit,  are  not  to  be 
supposed  as  affording  unequivocal  symptoms  of  coal,  yet 
they  are  sometimes  indicative  of  coal,  or  of  ironstone  ac- 
companying coal.  At  the  same  time,  it  must  be  remark- 
ed, that  these  ochery  deposites  are  found  in  waters  which 
drain  through  common  clay ;  and  often  very  abundant 
from  peat  earth. 

If,  after  heavy  rains,  which  cause  springs  to  flow  co- 
piously, small  bits  and  grains  of  coal  are  found  thrown 
out  by  the  water,  we  have  reason  to  conclude  that  coal 
is  to  be  found  al  no  great  distance  ;  and  the  searching 
for  it  must  be  proceeded  in  accordingly. 

If,  in  the  sides  of  rivers,  brooks,  or  broken  ground,  a 
black  sooty  appearance  is  seen,  this  is  frequently  found 
to  be  the  crop  or  outburst  of  a  coal,  and  ought  to  be 
followed  in  the  line  of  dip,  by  throwing  an  open  trench. 
If  it  is  the  crop  of  a  coal,  the  sooty  appearance  will  be- 
come more  compact  as  the  operation  proceeds  to  the  dip. 
Small  shining  angular  pieces  of  coal  will  be  found  mix- 
ed with  it;  and  at  last  coal,  apparently  solid,  Ijul  still 
very  friable,  will  succeed,  resting  upon  the  pavement 
of  the  coal.  The  trial  must  proceed  until  the  roof  is 
found  firm,  regular,  and  parallel  with  the  pavement. 
It  frequentlly  happens  that  all  the  natural  cracks  and 
fissures  of  the  coal  near  the  crop  are  filled  with  clay, 
which  gives  the  coal  a  veiy  unpiomising  appearance; 
yet  this  disjppedis  after  proceeding  a  few  fatlionis  more 
to  the  dip.  Wlien  a  coal  is  found  regular  as  a  stratum 
betwixt  the  pavement  and  roof,  wc  conclude  that  the 
full  thickness  of  that  particular  hed  of  coal  is  found, 
providing  we  sec  no  appearance  of  any  ot  tlie  disloca- 
tions or  troubles  before  described,  which  must  be  kept 
in  view  when  drawing  conclusions  from  the  appearance 
of  coals,  when  thus  found.  After  a  bed  cf  coal  is  found 
regularly  formed,  as  before  described,  if  its  absuluie 
situation  and  thickness  farther  a  dipping  is  required  to 
be  known;  or,  if  the  strata  lying  either  aliONe  or  be- 
low it  are  to  be  invesiii^ated  in  search  of  ouicr  beds  of 
coal,  these  points  mual  be  ascertained  by  pitting  and 
boring. 
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In  the  face  of  steep  banks  of  earth)  even  when  tlie 
ground  is  not  broken,  the  crops  of  coals  are  frequently 
obbciveti  by  a  black  colour  given  to  the  soil;  wliicli 
appearance  is  also  observed  in  lands  which  have  been 
recently  ploughed.  ^Vhen  this  appearance  is  seen  in 
the  lace  of  a  steep  bank,  the  search  for  a  bid  of  coal 
should  proceed  to  the  i  ise,  or  a  little  higher  up  the  bank 
than  where  the  black  colour  appears.  But  when  this 
appiarancc  is  found  in  flat  ground,  a  trench  must  be 
cut  at  right  angles  across  it,  so  as  to  ascertain  the  line  of 
dip;  and,  when  this  is  found,  the  investigation  will  go 
forward  in  the  line  of  dip,  as  before  directed. 

If,  by  the  sides  of  rivers  or  brooks,  pieces  of  coal  are 
found  much  rounded  in  the  angles,  it  is  to  be  inferred 
that  the  bed  of  coal  from  which  the  fragments  have  been 
detached  is  at  a  considerable  distance  from  the  spot 
where  they  are  found  ;  but  if  the  angles  are  sharp,  it 
may  be  concluded  that  the  bed  of  coal  from  which  they 
come  is  at  no  great  distance. 

In  digging  through  the  old  alluvial  cover  which  rests 
upon  a  coal-field,  numerous  fragments  of  coal,  and  of 
all  the  accompanying  coal  strata  are  found,  as  well  as 
small  rounded  gravel  of  the  mountain  rocks,  and  large 
boulder  stones.  It  is  remarkable  that  the  fragments  of 
coal,  and  of  the  coal  strata,  are,  in  general,  not  worn  by 
attrition,  hut  are  sharp  and  angular;  which  show,  that 
the  formation  of  this  old  alluvial  cover  was  by  water,  in  a 
very  different  state  from  that  by  which  the  recent  alluvial 
cover  has  been  formed,  and  is  daily  forming.  Yet 
though  these  appearances  give  evidence  that  the  district 
contains  the  coal  formation,  they  do  not  point  out  in 
what  direction  the  crops  of  the  coals  from  which  they 
have  been  detached  are  to  be  found.  It  is  proper  to  re- 
mark, in  this  place,  that  though  unequivocal  symptoms 
of  coal  are  tounil,  and  that  it  may  be  inferred  that  we 
are  within  a  coal  formation  district,  yet  we  can  conclude 
nothing  satisfactory,  as  to  the  thickness  of  the  beds  of 
coal,  until  proper  trials  arc  made. 

Lime  stone,  which  abounds  with  organic  remains, 
particularly  if  it  is  of  some  considerable  thickness,  is, 
in  many  cases,  an  index  to  a  coal-field  ;  as  it  is  much 
harder  than  the  common  strata  of  a  coal-field,  it  crops 
frequently  out  to  day,  that  is,  it  is  distinctly  seen  at  the 
surface.  We  find  also,  that  these  thick  beds  of  lime- 
stone are  commonly  found  in  the  lower  series  of  the 
strata  of  the  coal  formation,  for  which  reason,  where- 
evtr  a  bed  of  this  kind  of  limestone  is  found,  the  dip 
should  be  first  ascertained,  and  then  the  coals  searched 
for  in  the  line  of  dip;  for  although  coals,  and  their  ac- 
companying strata,  exist  to  a  great  depth  under  these 
beds  of  limestones,  it  seldom  happens  that  any  coals  of 
good  quality,  or  workable  thickness,  are  found  there. 

If  a  district  of  country  is  to  be  surveyed,  in  which  are 
mountains,  or  elevated  ground  abounding  with  rocks, 
these  require  in  the  first  place  to  t)e  surveyed.  In  most 
instances  there  is  no  great  difficulty  in  deiermining  to 
what  cl  \ss  of  rocks  the  mountain  formation  belongs,  as 
some  part  of  them  is  laid  open  by  the  streams  of  water 
with  which  they  generally  abound.  If  it  is  found  they 
are  composed  of  primitive  or  secondary  rocks,  as  before 
enumerated,  it  is  ccrtjin  that  no  coals  will  be  found  un- 
der them  ;  therefore  the  next  point  to  be  ascertained  is, 
the  dip  of  these  rocks,  because,  in  searching  for  a  coal- 
field, it  will  be  necessary  to  follow  the  primitive  rocks  in 
the  line  of  dip,  as  the  others  follow  in  overlying  succes- 
sion. If  the  coal  formation  exists  in  that  district,  it  will 
be  found  by  tracing  forward  in  that  direction,  and  if  found 


at  the  foot  of  primitive  or  secondary  mountains,  the  strata 
of  the  coal-held  will  be  louiid  lying  in  a  conforming  si- 
tuation with  the  face  of  the  mountains,  and  forming  a 
very  great  angle  with  the  horizon.  If  the  coal  formation 
exists  at  the  foot  of  such  mountains,  it  will  be  in  most 
cases  easily  discovered  in  the  ravines  and  hollows  form- 
ed by  the  mountain  streams;  and  in  many  instances  the 
coal  and  accompanying  strata  arc  seen  so  clear  and  dis- 
tinct, that  tlie  operation  of  mining  and  working  the  coal 
may  be  immediately  commenced  without  farther  investi- 
gation ;  but  as  the  edge  cnals  arc  more  difficult  and  ex- 
pensive to  work  than  the  flat  coals,  it  may  be  desirable 
to  trace  the  coal-field  farther  onward.  It  has  been  found 
from  experience,  that  when  edge  coals  arc  thus  found 
resting  upon  primitive  or  secondary  rocks,  that  they 
form  part  of  a  great  bason,  and  that  after  dipping  to  a 
considerable  depth,  they  begin  todifltct  from  their  ver- 
ticular  line  and  form  a  hollow,  or,  what  is  termtd  by 
miners,  a  trough,  or  bason,  upon  the  opposite  side  of 
which  the  edge  coals  are  found  forming  fiat  coals,  ris- 
ing in  an  opposite  direction,  as  represented  in  Plate 
CCCLXXXIX  Fig.  7.  where  I  is  the  transition  rocks, 
and  a,  b,  the  coals  in  the  coal-fieid,  A  forming  a  trough 
or  bason. 

There  are  also  instances  of  coal-fields  where  the  i-dgc 
coals  have  been  wrought  to  a  considerable  depth  with- 
out any  symptom  of  their  deflecting,  and  adjoining  them 
flat  coals  are  Ibuncl  cropping  or  rising  towards  the  edge 
coals,  as  represented  Fig  9.  Wc  are  inclined  to  think 
that,  in  this  instance,  the  edge  coals,  a.  i,  c,  pass  under 
the  flat  coals,  d,  e,  f,  at  a  great  depth,  and  defleciing 
from  the  vertical  line  form  the  fiat  coals  of  the  bason, 
a,  b,  c,  on  the  opposite  side  ;  and  that  the  great  bason, 
formed  by  the  c  dge  coals  thus  deflecting,  is  filled  up  by 
a  distinct  set  of  flat  coals  and  theii  accompanying  strata, 
f/,  e,f.  We  are  of  opinion  that  the  very  intcrestiiig  coal- 
field, south  from  Edinburgh,  is  of  this  kind  of  forma- 
tion. All  these  varieties,  now  and  formerly  described, 
n  quire  to  be  kept  in  view,  together  with  the  various 
dislocations  and  troubles  incident  to  coals.  In  prose- 
cuting the  search  for  coals  beyond  the  edge  coals,  it  ge- 
nerally happens  that  a  short  distance  from  the  mountain 
foot  or  rising  ground,  the  alluvial  cover  prevents  the 
rocks  or  strata  being  any  more  seen  ;  in  this  case,  the 
whole  district  under  survey  must  be  minutely  investi- 
gated, in  particular  all  broken  ground,  beds  of  rivers, 
(luarries,  and  new  formed  ditches,  where  it  is  prohahle, 
if  the  alluvial  cover  is  not  very  thick,  some  vesti^ts  of 
tlie  strata  will  be  seen,  but  if  no  vestiges  of  tlr-  strata 
can  be  discovered,  the  next  step  is  to  proceed  with  pit- 
ting and  boring. 

The  foregoing  rules  are  such  as  are  at  present  adopt- 
ed in  surveying  a  district  ol  country  in  which  iio  coal  is 
known-  to  exist. 

The  next  case  is  the  searching  for  cnal  in  a  district  of 
country  where  the  coal  fornuition  is  known  to  exist,  or 
where  coals  are  working  at  no  great  distance  from  it. 

If  it  is  only  known  that  th<  coal  formation  exists  in  the 
district,  without  any  particular  account  ol  the  beds  of 
coal,  tlie  dip,  line  of  bearing,  or  form  of  the  coal-field  ; 
the  survey  and  investigations  must  he  proceeded  in  ac- 
cording to  the  rules  laid  down,  connected  with  the  par- 
ticular circumstances  of  the  surface  of  the  country  un- 
der survey;  and  if  cnal  cannot  be  discovered  by  minute 
investigation,  the  search  must  proceed  by  means  of  pit- 
ting and  Ijoring. 

If  coals   have  been  wrought,  or  are  working  in  the 
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district  of  country  under  survey,  particular  inquiry  must, 
in  the  first  place,  be  made,  as  to  tlie  quality  and  thick- 
ness of  the  coals,  their  general  dip,  liic  of  bearing,  and 
shape  of  the  coalfield,  also  if  any  dikes  or  slips  are 
known  to  exist,  and  if  they  do,  to  learn  their  line  of  bear- 
ing, and  extent  of  the  dislocations  of  the  strata  produced. 
The  form  of  the  coal-field  is  important,  as,  without  a 
knowledge  of  tliis,  much  diflicully  and  great  mistakes 
may  be  the  consequence.  When  numerous  collieries 
are  opened  in  a  district  of  country,  the  subterranean  ge- 
ography of  the  strata  is  well  known,  the  series  or  sys- 
tem of  beds  of  coal  composing  the  coal-field  are  ascer- 
tained, with  their  accompanying  strata  ;  and  to  an  expe- 
rienced miner  they  are  as  well  known  as  the  leaves  of  a 
book,  excepting  in  cases  where  great  derangement  and 
dislocation  of  the  strata  have  taken  place.  It  is  also  of 
importance  to  know  if  the  coals  are  liable  to  such  trou- 
bles as  alter  their  quality,  render  them  thinner,  or  if  they 
are  separated  occasionally  by  bands  of  stone,  which  in 
some  instances  separate  the  upper  and  lower  parts  of 
the  bed  of  coal  to  such  an  extent  as  to  form  two  coals. 

The  same  general  survey  and  investigation  of  the  dis- 
trict must  be  followed  according  to  the  rules  formerly 
laid  down  ;  and  if  no  distinct  view  of  the  coals  or  strata 
can  be  seen,  so  as  to  draw  accurate  conclusions,  the  far- 
ther investigation  must  proceed  by  boring,  care  being 
taken  not  to  overstep  the  coal-field,  or  beds  of  coals 
which  are  known  to  exist.  This  mistake  will  take  place 
with  the  most  cautious,  if  the  form  of  the  coal-field  is 
not  known  and  attended  to. 

The  art  of  boring  for  coal  is  one  of  the  chief  points 
in  mining,  in  order  to  ascertain  the  strata  and  beds  of 
coal,  before  any  great  operation  is  commenced  in  win- 
ning or  establishing  a  colliery,  in  which  a  great  capital 
is  frequently  invested. 

The  rods  commonly  used  are  made  of  the  best  Swedish 
iron,  about  an  inch  and  a  quarter  square  ;  each  rod  is 
three  feet  in  length,  having  a  male  screw  at  the  one  end, 
and  a  female  screw  at  the  other  ;  these  are  what  are 
named  the  common  rods.  The  chissels  for  boring  are 
eighteen  inches  in  length,  and  are  from  two  inches  and 
a  half  to  thiee  inches  and  a  quarter  in  breadth  at  the  cut- 
ting edge,  faced  with  the  best  steel;  with  these  one  short 
rod  is  connected,  called  the  double  box-rod,  to  which  the 
chissel  is  screwed.  It  is  also  eighteen  inches  long,  so 
that  the  chissel  and  box-rod  together,  form  a  three  feet 
length  equal  to  the  common  rods.  There  are  also  three 
short  rods,  named  cut  rods,  of  a  foot,  eighteen  inches, 
and  two  feet  in  length,  which  are  attached  to  the  brace 
head,  to  render  the  height  above  the  mouth  of  the  bore 
suitable  for  the  men  to  work  the  rods  with  effect ;  by 
this  arrangement,  tlie  whole  set  of  rods  divides  easily 
and  accurately  into  yards  and  fathoms,  for  the  more  cor- 
rectly keeping  a  journal  of  the  strata  passed  through. 
What  is  termed  the  brace-head  rod  is  eighteen  inches 
long,  having  two  large  eyes  at  the  top,  set  at  right  an- 
gles to  each  other,  through  which  arms  of  wood  are  put, 
by  which  the  men  lift  and  turn  the  rods  in  boring.  There 
are  besifles  a  number  of  other  instruments  connected 
with  the  boring  rods,  viz. 

Wimbles,  of  various  kinds. 

Sludgers. 

Rounders. 

These  are  occasionally  attached  to  the  rods,  as  after 
described.  Tbert-  are  also  keys  of  different  kinds  for 
supporting  the  rods,  and  unscrewing  them,  when  draw- 
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ing  them  up,  or  letting  them  down  into  the  bore  hole  , 
and  when  triangles  are  used  so  as  only  to  unscrew  four 
or  five  fathoms  of  rods  at  a  lime,  topits,  or  top-pieces 
are  used  for  each  length  of  rods  so  cut,  and  an  instru- 
ment, named  the  runner,  is  used  for  taking  hold  of  the 
topits.  Besides  these,  there  are  several  instruments 
named  beches,  with  contrivances  for  catching  hold  of  the 
rods  when  they  break  down  in  the  bore,  which  is  not  an 
unfrequent  occurrence.  When  bores  are  only  to  be  a 
few  fathoms  in  depth,  the  whole  operation  is  performed 
by  manual  strength  ;  but  when  a  deep  bore  of  any  con- 
sequence is  to  be  made,  a  set  of  lofty  triangles  of  wood 
is  placed  over  the  bore-hole,  with  a  pulley  at  top,  through 
which  a  rope  is  passed  ;  one  end  is  connected  with  a 
crane  or  windlass  at  the  surface,  to  the  other  end,  an 
oval  iron  ring,  named  a  runner,  is  attached  ;  by  these 
means  the  rods  are  drawn  up  and  lowered  down  with 
great  facility. 

In  England,  particularly  in  the  Newcastle  district, 
there  are  professional  master-borers,  who  undertake  to 
put  down  bores  for  coal,  and  give  a  precise  journal  of 
the  strata  passed  through.  The  average  price  of  bor- 
ing in  England  and  Scotland,  where  no  uncommon  dif- 
ficulties occur,  is  six  shillings  for  the  first  five  fathoms, 
and  an  increase  of  six  shillings  each  fathom  for  every 
additional  five  fathoms,  viz. 


1st  5  fatho 

ms 

6s. 

£1 

10      0 

2d  5  do. 

- 

-      12s. 

3 

0      0 

3d  5  do. 

■ 

18s. 

4 

10     0 

-tth  5  do. 

oms. 

-     24s. 

6 

0     0 

20  Fathi 

^15 

0     0 

In  this  manner  the  price  increases  regularly  with  the 
depth  ;  and  in  all  common  cases  the  master-borer  finds 
and  upholds  the  boring  rods,  but  there  are  instances 
where  the  price  is  considerably  higher  than  the  above 
rate. 

In  Scotland,  boring  for  coal  is  scarcely  known  as  a 
profession,  but  there  are  master  sinkers  who  occasion- 
ally bore,  and  who  perform  the  operation  with  accuracy. 

The  boring  tools  are   represented  in  Plate  CCCXC 
Fig.  1.  in  progressive  numbers,  viz. 


Xo.   1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 

12. 

13. 

14. 
15. 
16. 
17. 
18. 
19. 


The  brace  head. 

Common  rod. 

Double  box-rod. 

Common  chissel. 

Indented  chissel. 

Do. 

Cross-mouthed  chissel. 

Wimble. 

Sludger. 

Rounder. 

Key  for  supporting  the  rods  at  the  mouth  of 

the  bore. 
Key    for  screwing  together  and  unscrewing 

the  rods. 
Topit. 
Becie. 
Runner. 

Tongued  chissel. 
Right-handed  worm-screw. 
Left  handed  do. 

Finger  grip. 

Yy 
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The  modi;  of  conducting  a  series  of  bores  in  explor- 
ing the  strata  for  coal,  is  next  to  be  explained. 

Plate  CCCXC.  Fig.  2.  represents  a  district  of  coun- 
try, in  which,  after  a  regular  survey,  coal  strata,  and  the 
appearances  of  coal,  have  been  found,  having  an  evident 
dip  to  the  south,  as  represented  in  the  Figure.  In  this 
case,  a  convenient  spot  should  be  chosen  upon  the  nortii 
part  of  the  district  to  be  explored,  in  order  that  the  dif- 
ferent bores  may  be  carried  southwards  in  the  line  of 
dip  ;  the  first  bore  is  therefore  put  down  at  No.  I.  sup- 
pose to  the  depth  of  sixty  yards  In  this  depth  it  is 
probable  many  varieties  and  alternations  of  the  strata 
will  be  passed  through,  as  exemplified  in  the  sections  of 
the  strata  ;  but  for  the  sake  of  perspicuity,  only  a  few 
strata  are  shewn  in  the  figure,  which  strata  are  distinct- 
ly inserted  in  a  journal  as  to  theit  quality  and  thickness, 
and  specimens  of  each  carefull)  kept.  The  bore  No. 
I.  passes  through  the  strata  (/,  c,  b,  a,  without  finding 
any  coal.  And  as  in  proving  a  district  with  a  regular 
series  of  bores,  it  is  more  economical  to  do  so  by  means 
of  bores  of  a  moderate  depth,  than  with  very  deep  ones, 
which  are  attended  with  great  expence,  provided  there 
be  no  particular  difficulty  in  passing  through  the  alluvial 
cover,  which  might  render  a  number  of  bores  very  ex- 
pensive. Suppose  that,  in  the  first  instance,  bores  of 
sixty  yards  deep  are  resolved  upon,  as  at  No.  I  before 
mentioned,  and  that  the  dip  of  the  strata  is  1  in  10,  the 
consideration  then  is,  at  what  distance  from  No.  1.  bore 
southward,  will  a  second  bore  at  the  same  depth  strike 
the  first  stratum  d,  found  at  No.  1.  ?  The  ruie  is,  mul- 
tiply the  depth  of  the  bore  by  the  dip,  viz.  60  by  10  gives 
600  yards,  which  is  the  distance  required.  In  this  man- 
ner the  bores  No.  2,  3,  4,  and  5,  are  successively  placed, 
with  this  particular  exception,  however,  that  the  point 
of  surface  where  the  first  bore  is  put  down  must  be 
considered  as  the  point  of  level  to  which  the  top  of  all 
the  other  bores  relate.  If  therefore  the  top  of  No.  2. 
bore  is  10  yards  higher  than  the  top  of  No.  1,  that  ad- 
ditional depth  must  be  added  to  the  bore  ere  it  can  be 
expected  to  reach  the  stratum  d.  On  the  other  hand, 
if  the  top  of  any  succeeding  bore  is  under  the  level  of 
the  top  of  No.  I,  bore,  suppose  20  yards,  that  bore 
will  reach  the  upper  stratum  of  the  former  bore  at  a 
depth  less,  by  20  yards,  than  the  depth  calculated  from 
a  horizontal  line  from  the  top  of  No.  1.  bore.  Ravines 
frequently  cut  the  strata  in  various  directions,  as  at  A, 
so  as  to  lay  the  strata  open  to  view;  and  if  these  are 
very  deep,  an  advant.ige  maybe  gained  by  boring  there, 
and  proving  the  strata  to  a  considerable  extent  by  a  bore 
of  moderate  depth.  In  all  instances  where  a  series  of 
bores  are  carried  on,  a  correct  and  distinct  profile  of  the 
surface  ought  to  be  made  in  the  line  of  the  bores.  In 
No.  2.  a  coal  is  found  near  the  surface,  and  another  at  the 
bottom  of  the  bore,  which  last  rests  upon  the  first  stra- 
tum d,  found  in  the  bore  No.  I.  The  bore  No.  2.  is 
continued  a  few  feet  farther,  until  it  is  decidedly  ascer- 
tained that  it  is  has  reached  the  stratum  d.  These  two 
bores  have  thus  proved  the  strata  to  the  depth  of  120 
yards.  No.  3.  bore  having  been  placed  according  to 
the  rule  before  given,  it  passes  through  two  coals  near 
the  surface,  and  after  being  put  down  nearly  to  its  pro- 
posed depth,  it  strikes  the  stratum  A,  which  is  the  upper 
stratum  found  in  No.  2.  bore  ;  but  as  a  coal  was  found 
in  No.  2.  under  the  stratum  A,  the  proof  is  rendered 
more  complete  by  continuing  the  bore  through  that  coal. 
Tliis  bore,  with  the  two  former,  proves  the  strata  to  the 
depth  of  180  yards.  No.  4.  bore  having  been  placed  in 
the  same  manner  as  the   former,  a  coal  is  found  after 


passing  through  a  few  yards  of  the  strata,  and  the  bore 
is  continued  downwards  until  the  two  coals  found  near 
the  surface  in  No.  3.  have  been  passed  thr-ough.  This, 
with  the  three  former  bores,  ascertains  the  strata  under 
examination  to  the  depth  of  240  yards,  so  that  to  reach 
the  lower  stratum  a  of  No.  1.  the  bore  No.  4  would  re- 
quire to  be  put  down  to  the  said  depth  of  240  yards. 
The  bore  No.  5.  being  placed  in  the  same  manner  as  the 
former,  a  coal  is  found  within  a  few  yards  of  the  sur- 
face ;  but,  after  reaching  the  depth  at  which  the  coal  at 
the  top  of  Ni).  4  bore  should  have  been  found,  strata 
altogether  different  occur.  In  this  case  it  is  usual  to 
go  on  with  the  bore  tenor  twenty  yards  farther  than  the 
intended  depth  of  the  bore,  to  ascertain  the  alternations 
of  the  strata.  In  some  cases  no  coals  of  any  value  will 
be  found,  as  in  the  present  example,  the  rause  of  wliich 
is,  that  a  slip  or  dislocation  B  of  the  strata  has  occurred, 
throwing  up  all  the  coals  passed  through  in  the  former 
bores,  and  that  of  such  a  magnitude  that  the  strata  b,  a, 
of  the  bore  No.  1.  are  found  immediately  after  perforat- 
ing the  slip  ;  and  within  a  few  yards  of  the  surface,  in 
place  of  being  found  at  the  depth  of  300  yards,  as  would 
have  been  the  case  had  the  strata  cooiniued  at  the  regu- 
lar dip  of  1  in  10,  and  no  dislocation  had  taken  place. 
Since  dikes,  slips,  hitciies,  and  troubles  of  every  kind 
and  degree,  as  formerly  mentioned,  occur  in  coal-fields, 
examples  of  which  are  given  in  the  preceding  part  of 
this  treatise,  it  will  easily  be  seen,  by  an  inspection  of 
these  figures,  what  difficulties  may  occur  in  boring  a 
coal-field  which  is  much  dislocated  and  troubled.  Some 
coal-fields  are  so  intersected  with  these  as  to  bewilder 
the  ideas  even  of  the  oldest  and  most  experienced  mi- 
ners; for  instance,  since  slips  are  of  every  magnitude, 
as  regarding  the  extent  or  distance  the  particular  strata 
are  separated  in  a  vertical  direction,  it  not  unfrequently 
happens  that  a  lower  coal  is  thrown  upon  one  side  of  a 
slip,  directly  opposite  to  an  upper  coal  situated  upon  the 
other  side  of  it ;  so  that  if  the  two  coals  ai'e  of  the  same 
thickness,  erroneous  conclusions  are  most  inadvertently 
formed,  and  mistakes  with  the  most  cautious  will  take 
place.  Very  many  instances  might  be  given  of  these 
anomalies  found  in  the  practice  of  mining,  but  it  would 
be  endless  to  elucidate  them  by  figures.  In  the  exam- 
ple given  of  a  progressive  set  of  bores,  it  is  evident 
that  the  first  coal  likely  to  be  found  to  the  southward  of 
No.  5.  bore,  and  in  the  new  coal-field  formed  by  the  up- 
throw slip,  will  be  that  found  in  the  bottom  of  No.  2. 
bore  ;  and  if  so,  there  is  reason  to  conclude  that  all  the 
other  superincumbent  coals  will  be  found  in  succession 
southward,  excepting  some  great  dislocation  or  off  cut 
of  the  strata  takes  place  to  interrupt  their  regularity. 
Caution  must  also  be  observed,  in  approaching  primitive 
or  secondary  rocks,  it  being  found,  as  before  mentioned, 
that  coals  and  their  accompanying  strata  flatten  in  the 
line  of  dip  towards  these  rocks,  form  a  trough  or  bason, 
from  which  tliey  rise  suddenly,  and  form  edge  or  half 
edge  strata  upon  the  face  of  those  rocks. 

If  a  line  of  bores  is  to  be  conducted  from  the  dip  of 
the  strata  towards  the  rise  or  direction  of  tlie  crop,  the 
same  rules  hold  as  to  the  placing  the  bores  at  the  proper 
distances  from  each  other,  according  to  the  dip  or  the 
angle  of  inclination  made  by  the  strata  with  the  horizon; 
with  this  correction,  that  the  bores  are  placed  some 
yards  nearer  each  other  than  the  distance  resulting  by 
multiplying  the  dip  by  the  depth  of  the  bore,  in  order 
not  to  overstep  the  last  strata  passed  through  in  the  pre- 
ceding bore;  for  if  any  of  the  strata  are  oversiepped, 
several  of  them  will  not  appear  in  the  journal,  and  a  va- 
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luable  coal  may  be  in  these  strata  which  have  escaped 
being  bored  through.  The  general  rule  in  tliis  case  is 
to  place  each  successive  bore  so  that  the  first  of  the  strata 
passed  through  shall  be  the  last  which  were  passed  in 
the  bore  immediately  preceding.  The  bores  No.  4,  3, 
and  2,  elucidate  this  principle  in  boring  from  the  dip  to 
the  crop  ;  but  suppose  that  the  bore  No.  2.  had  only  gone 
to  the  depth  of  the  stratum  /,  and  that  the  bore  No.  1. 
was  put  down  in  the  position  as  mai  ked  in  the  Figure,  in 
this  case  the  stratum  e,  with  the  coal  immediately  below 
it,  would  be  overstepped,  none  of  the  bores  would  pass 
through  them;  of  course  they  would  not  appear  in 
the  journal,  and  the  existence  of  that  coal  would  be 
unknown. 

Having  described  the  mode  presently  practised  in 
bormg  in  the  crop  and  dip-line  of  direction,  where  the 
dip  is  known  before  the  boring  is  commenced,  the  next 
Operation  to  be  described  is  the  proof  bores  in  the  line 
of  bearing,  which  are  necessary  in  proving  a  coal-field  in 
a  district  where  coals  were  not  known  to  exist  before. 
The  line  of  bearing  being  at  right  angles  to  the  line  of 
dip  and  crop,  let  it  be  supposed  that  these  borts  are  to 
be  put  down  at  right  angles  to  the  bore  No.  4.  at  the 
distance  of  four  to  six  hundred  yards  ;  the  oik-  on  the 
west,  the  other  on  the  east  side.  (Plate  CCCXC.  Fig. 
2.)  After  making  the  requisite  allowance  for  the  differ- 
ence of  level  betwixt  the  top  of  these  bores  and  No.  4. 
bore,  the  two  coals  found  in  the  bottom  of  No.  4.  ought 
to  be  found  al  the  same  depth  in  each  of  the  bores  put 
down  in  the  line  ol  bearing  if  the  strata  are  lying  regu- 
lar and  free  from  dislocations  ;  having,  however  this  cor- 
rection in  view,  that  as  all  coal  fields  are  bason-shaped, 
and  of  very  various  magnitudes,  the  absolute  line  of 
level  along  any  bed  of  strata  deflects  either  inwards  or 
outwards  from  the  line  of  bearing,  which  is  at  right  an- 
gles to  the  line  of  dip  and  crop  ;  and,  therefore,  refer- 
ring to  the  shape  of  coal-fields  formerly  discussed,  it 
will  be  seen  that  bores  put  down  in  a  proper  bason- 
formed  field,  in  the  line  of  bearing,  will  strike  the  coals 
sought  after  sooner  than  calculated  upon;  and,  in  the 
case  of  the  form  being  an  inverted  bason,  the  coals  will 
will  be  deeper  than  calculated;  in  large  basons  this  dif- 
ference  in  the  line  of  bearing  will  not  be  much  when  at 
a  moderate  distance  from  the  diphore,  but  in  a  small  ba- 
son thediff"erence  will  be  found  considerable,  for  this  very 
evident  cause,  that  if  the  bason  is  not  broken  by  disloca- 
tions of  the  strata,  all  the  coals  crop  or  come  to  day  in 
the  line  of  bearing.  Having  these  corrections  in  view, 
if  the  coals  are  found  at  a  depth  corresponding  to  the 
calculations  made  from  practical  data,  it  may  be  con- 
cluded that  the  coals  are  lying  in  that  field,  so  far  as 
proved,  fair  and  regular  ;  but  if  these  bores  require  to 
be  put  down  to  a  much  greater  depth  than  was  calcu- 
lated upon  belore  striking  the  coals  found  in  the  bottom 
of  No.  4.  ;  or  if  these  coals  are  found  much  sooner  than 
was  expected,  it  may  be  then  concluded  that  a  slip  or 
dislocation  of  the  strata  exists  betwixt  the  two  bores, 
throwing  down  the  strata  in  the  first  instance,  or  throw- 
ing them  up  in  the  second.  Undi  r  such  circumstances 
a  lew  addilional  bores  will  be  requited,  to  ascertain  the 
coal-field  still  farther,  and  the  line  or  direction  of  the 
slip,  particularly  if  tlie  dislocation  is  of  considerable 
magnitude.  The  position  of  such  bores  can  only  be  de- 
termined on  by  weighing  every  circumstance  wnich 
may  occur  while  the  operation  of  boring  is  carrjiiig  for- 
ward. 

If  in  proceeding  with  a  series  of  bores  where  the  line 
of  dip  is  not  known,  nor  consequently  the  line  of  bear- 


ing, it  is  an  important  and  primary  point  to  ascertain 
this, not  only  as  regarding  the  situation  of  the  coal  field, 
but  how  it  ranges  within  an  estate  or  particular  property. 
The  mode  practised  is  by  putting  down  three  bores  in 
the  following  position.  Suppose  a  bore  No.  I.  (Fig.  3. 
Plate  CCCXC  )  put  down,  which  reaches  a  coal  at  the 
depth  of  50  yards,  at  the  distance  of  300  yards  a  place 
is  marked  for  No.  2.  bore  at  B,  and  a  place  for  No.  3. 
bore  at  C,  equidistant  from  No.  I.  and  No.  2.,  so  that  the 
bores  are  ploced  at  the  angles  of  an  equilateral  triangle  ; 
then  suppose  the  bores  No.  2.  and  3.  to  be  put  down, 
and  that  the  coal  is  found  in  No.  2.  at  the  depth  of  30 
yards,  and  in  No.  3.  at  the  depth  of  44  yards  ;  from  this 
it  is  evident  that  neither  of  the  lines  AB,  EC,  or  CA, 
are  in  the  line  of  level,  which  in  short  distances,  as  be- 
fore mentioned,  approximates  to  the  line  of  bearing, 
particularly  in  coals  which  have  a  very  moderate  dip. 
As  No.  I.  is  the  deepest  of  the  three  bores,  and  No.  3. 
the  next  in  depth,  this  shews  that  the  line  AC  is  nearer 
the  line  of  level,  than  either  the  lines  AB  or  BC.  The 
question  therefore  is,  at  what  distance  upon  the  protract- 
ed line  BC,  is  the  point  at  which,  if  a  bore  were  put 
down,  it  would  reach  the  coal  at  the  same  depth  as  at 
No.  1.  viz.  at  50  yards.  It  is  thus  resolved  :  as  14  yards 
the  Oifl'erence  of  depth  betwixt  the  bores  No.  2.  and  No. 
3.  is  to  300  yards  the  distance  betwixt  them,  so  is  20  the 
difference  of  depth  betwixt  No.  1.  and  No.  2.  to  the 
proportion  resulting,  which  is  428  yards,  1  foot,  8 
inches;  this  distance,  measured  from  No.  2.  reaches  to 
the  point  D  on  the  protracted  line  BC,  at  which  point 
D,  the  coal  will  he  found  at  50  yards  deep,  as  at  A; 
hence  the  line  AD  is  the  true  level  line  of  the  coal  or 
strata.  A  line  drawn  at  right  angles  to  AD,  such  as 
BF,  is  the  true  dip  line  of  the  coal.  In  this  example, 
the  dip,  in  the  miner's  language,  is  1  in  143,  that  is,  in 
each  distance  of  UJ  yards,  measured  along  the  line 
from  B  to  F,  the  coal  is  found  one  yard  deeper.  Hence 
a  calculation  is  easily  made  at  what  depth  the  coal  would 
be  found  at  any  point  of  distance  from  B,  along  the  pro- 
tracted line  BG,  viz.  by  dividing  the  given  length  by  the 
dip.  If  the  distance  from  B  to  G  in  the  line  of  dip  is 
455  yards,  this,  divided  by  14i  the  dip,  gives  30  yards, 
which,  added  to  30  yards,  the  depth  of  No.  1.  gives  60 
yards  for  the  depth  at  which  the  coal  would  be  found  at  G. 
As  any  line  drawn  at  right  angles  to  the  line  of  level 
AD,  is  the  line  of  dip,  so  any  line  drawn  parallel  to  AD 
is  a  level  line.  Hence,  if  from  No.  3.  bore,  a  line  CE 
is  drawn  parallel  to  AD,  the  coal  at  the  point  E  will  be 
found  upon  a  level  with  the  coal  at  C,  viz.  at  44  yards. 
The  point  E  may,  however,  be  found  on  a  level  with 
No.  3.  by  a  rule  of  proportion  simihr  to  the  former, 
viz.  as  20  yards  the  difference  of  depth  betwixt  No.  1. 
and  No.  2.  so  is  300  yards  the  distance  betwixt  them,  to 
14  yards  the  difference  of  depth  betwixt  No.  2.  and  No. 
3.  the  proportion  resulting  is  210  yards;  which  distance, 
measured  from  B,  is  found  to  be  at  E.  Had  this  pro- 
portion been  first  tried,  then  A  D  drawn  parallel  to  EC 
would  have  given  the  point  D,  upon  the  protracted  line 
BC,  where  the  coal  would  be  found  on  a  level  with  the 
coal  at  the  point  A.  In  this  example,  the  surface  is  sup- 
posed to  be  level ;  but  as  this  is  seldom  the  case,  the  re- 
lative situation  of  the  bores  at  the  surface  with  each 
other  must  be  accurately  asceitained.  If  No.  1  is  situ- 
ated higher  than  either  No.  2.  or  No.  3.  the  diff"ercnce 
of  altitude  must  be  added  to  each  bore,  so  as  they  may 
be  equal  to  No.  1.  which  correction  brings  them  to  (he 
same  horizontal  plane,  and  then  the  projection  and  cal- 
culations are  made  as  before  exemplified.  It  is  bv  this 
Y  V  2 
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theorem  lor  fiinJiiiij  liic  lint;  aiul  di))  of  level,  lliat  ihc 
most  clij^ihle  spot  in  a  coal-litld  or  coal  piopcrly  can  be 
selected  ;  where,  by  binkiiig  a  pit,  the  coal,  under  all  cir- 
cumstances, can  1)C  wi'ouglil  to  the  grealist  advantage, 
particularly  as  to  the  draiiiajjc  of  the  coal-field. 

Tlie  process  of  boiing,  as  before  described,  is  the 
same  which  has  l)eeii  lonj^  practised,  and  which  is  in 
common  use  at  present.  A  new  mode  was  invented  and 
brouj^ht  forward  under  letters  patent,  some  years  ago,  by 
Mr.  James  Ryan,  from  Ireland.  The  principle  is  very 
ingenious,  and  it  is  this.  The  common  boring  lods  are 
the  same  as  before  described;  but,  in  place  of  chisscls, 
a  forked  cuuing-tool  is  used,  in  the  same  way  as  formerly 
described  in  the  process  of  boring;  but,  in  place  ol  the 
strata  passed  through  being  comminuted  or  ground  to 
powder,  a  core  or  cylinder  of  the  strata  is  foimed;  and 
as  soon  as  the  boring  bit  lias  advanced  as  deep  as  the 
shoulder  of  the  fork,  the  rods  are  drawn  up,  and  a  pair 
of  nippers  substituted  ;  these  seize  the  core,  break  it 
off,  and  bring  it  up.  In  this  manner  the  boring  proceeds 
through  the  strata  to  the  required  depth,  and  each  piece 
of  core  brought  up,  is  laid  in  a  hoiizontal  direction,  each 
piece  regularly  joining  the  preceding  one  at  the  line  ot 
fracture  ;  by  this  means,  a  true  section  of  tlie  strata 
bored  through,  with  the  coals  found,  is  as  distinctly  seen 
as  if  a  pit  had  been  sunk  through  them.  Besides 
which,  the  dip  or  declivity  of  the  strata  is  also  ascertain- 
ed. It  is  said  that  the  true  line  of  dip  can  also  be  found 
during  the  process  of  putting  down  a  single  bore,  but  it 
is  apprehended  that  the  accuracy  of  the  result  cannot 
be  depended  on. 

Mr.  Ryan  made  every  proper  exertion  to  bring  his 
ingenious  mode  of  boring  into  practice  ;  a  mode,  the 
result  of  which  was  so  satisfacfory,  leaving  no  ambi- 
guity as  to  the  strata  passed  through,  and  particularly 
as  to  the  thickness  and  quality  of  coals,  in  ascertaining 
which  so  great  mistakes  have  unfortunately  taken  place, 
because  by  the  new  plan  the  strata  and  coals  in  their  na- 
tural compact  state  are  laid  upon  the  surface  of  the 
ground.  But  highly  satisfacloiy  as  this  is,  the  plan  has 
not  succeeded,  and  is  not  yet  known  in  common  prac- 
tice. Several  eminent  coal  proprietors  patronized  Mr. 
Ryan,  and  gave  his  process  a  fair  tiial;  the  bores  were 
not  deep,  but,  so  far  as  executed,  they  were  satisfactory. 
The  impression  which  the  public  has  at  present  regard- 
ing this  mode  of  boring  is,  that  it  is  very  expensive,  and 
not  practicable  in  deep  bores.  It  is,  however,  but  too 
well  known,  how  much  mankind  are  attached  to  old 
plans,  strongly  prejudiced  against  new  ones,  and  that  it 
is  no  easy  matter  to  change  particular  habits  ;  this  may 
have  operated  against  Mr.  Ryan's  invention,  and  have 
prevented  success  attending  it.  The  bore-holes  formed 
by  the  boring-bits  are  larger  than  those  in  common  use, 
in  order  that  the  core  maybe  about  3  or  4  inches  diameter, 
and  Mr.  Ryan  proposed  by  this  planto  bore  holes  of  more 
than  one  foot  in  diameter,  to  ventilate  coal-mines,  but  it 
is  supposed  this  did  not  succeed,  or  that  the  expense 
rendered  it  no  saving.  It  is  understood,  however,  that 
by  this  process,  with  boring-bits  and  wimbles  of  large 
size,  alluvial  cover  inixed  with  gravel  and  boulder  stones 
has  been  passed  thiougli,  where  the  old  plana  did  not 
succeed  ;  and  this  kind  of  cover  is  the  most  difficult  to 
bore  through  of  any. 

As  boring  for  coal  is  always  carried  on  in  a  line  per- 
pendicular to  the  plane  of  the  horizon,  and  as  coals  and 
their  accompanying  strata,  lie  at  every  various  angle  of 
inclination  to  that  plane,  from  nearly  horizontal  to  the 
perpendicular  line,  it  results  that   the   thickness  of  the 


strata,  or  of  any  coal  bored  through,  if  lying  at  a  great 
angle  with  the  iiorizon,  will  measure  considerably  more 
than  what  they  absolutely  are,   because  the   true   thick- 
ness of  any  stratum  or  coal   is  only  obtained  by  taking 
the  measurement  at  right  angles  to  the  plane  upon  which 
each    stratum   or    coal    rests  ;    for   example,   in   boring 
through  the   flut-lying  coal,  Plate  CCCXC.  Fig.  4.  the 
difference    betwixt    the  line    passing  through    il,    per- 
pendicular  to   the  horizon,  and  that  which  is  at    right 
angles  to  the  plane  on  which  it  rests,  is  so  trifling  as 
need   not   be  noticed  ;     but   this   difference  betwixt  the 
two  perpendiculars,  increases   with  the  enlargement  of 
the  angle  formed  with   the   horizon    so   that   in    Fig.  5. 
the   thickness  of  the  coal,  as  ascertained   by  boring,  is 
the  distance  a,  b,  whereas  the  absolute  thickness  of  the 
coal  is  the  distance  b,  c,  that  is,  a  line  perpendicular  to 
the  plane  on  which  the  coal  rests.   In  this  example,  the 
measurement  of  the  coal   by   boring,   is  16  feet,  where- 
as its  absolute  thickness,  b,  c,  is   exactly   six   feet,  pro- 
ducing an  error  of  10  feet.     From  these  circumstances, 
it   is  not   the  practice  to  ascertain  a  coal-field  composed 
of  edge  coals,  by  boring,  because  being  nearly  vertical, 
very  few  of  the  strata  would  be  passed   through,  even 
with  a  deep  bore  ;  therefore,  when  edge  coals  are  not 
laid  open  to  view  in  a  ravine  where   the   alluvial   cover 
is  removed,  it  is  the  practice,  if  the  cover  is  not  thick, 
to  cut  a  trench  through  it  at  right  angles  to   the  line  of 
bearing  of  the  strata,  and  as  edge  coals  lie  generally   at 
a  short  distance   from  each  other,  a  trench  of  two  Imn- 
dred  yards    in   length  will   discover   nearly   that  thick- 
ness of  the  strata  ;  but  if  the  cover  is  too  thick  for  cut- 
ting a  trench  to  the  rock  head,  the  plan  is,  to  sink  a  pit 
a  few  fathoms  into  the  rock,  from  the   bottom  of  which 
two  mines  are  carried  in  a  level  direction,  at  right  angles 
to  the  line  of  bearing,  the  one   to  the  rise,  the   oilier  to 
the  dip  of  the  strata.     By  this  plan,  the   thickness   and 
quality  of  the  coals  will  be  accurately  ascertained.    Fig. 
6.  shews  the    plan  of  proceeding  with  edge    coals,  a,  a, 
are  the  edge  coals,  b  the  pit,  c,  c,  the  mines   which   in- 
tersect the  strata. 

With  regard  to  searching  for  coal  in  what  is  termed 
by  Werner  the  second  coal  formation,  composed  of  the 
newest  flcetz  trap  rocks,  it  is  attended  with  more  diffi- 
culties than  are  found  in  any  other  of  the  coal-fields. 
In  this  formation  tlie  coals  are  found  of  uncommon 
thickness,  in  some  instances  100  feet,  the  prevailing 
strata  above  the  coals,  are  various  alternating  beds  of 
soft  slate  clay  having  very  little  tenacity,  with  some- 
limes  a  few  beds  of  sandstone  ;  and  over  these,  next 
the  surface,  thick  beds  of  greenstone  ;  which,  where 
dislocations  of  the  strata  have  taken  place,  form  high 
precipitous  clifTs,  such  as  greenstone  precipices  always 
assume.  The  coals  found  in  these  fields  do  not  extend 
over  a  great  district  of  country;  in  some  instances  they 
do  not  extend  to  a  mile  in  length,  the  coals  lie  irregularly, 
and  in  a  short  distance  vary  from  lying  moderately  flat 
to  very  steep. 

Coal-fields  of  this  singular  kind  have  been  found 
more  by  accident  than  from  regular  surveys  and  mi- 
nute searching,  for  this  reason,  that  the  masses  of 
greenstone  present  such  an  unfavourable  appearance,  and 
so  forbidding,  that  trials  by  boring  would  scarcely  be 
recommended  by  a  mineral  surveyor,  particularly  as 
limestone  is  more  frequently  found  under  very  thick 
beds  of  greenstone  than  coal,  with  this  difference,  how- 
ever, that  the  strata  accompanying  limestone  in  such 
cases,  are  stronger  and  more  compact.  If,  in  such 
instances,  no  vestiges  of  coal  can   be  found,  where  the 
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alluvial  cover  can  be  cut  tlnough  near  tlie  crop  of  the 
coal,  the  next  step  is  to  bore  beyond  the  cdije  of  the 
greenstone,  and  also  to  search  for  the  softer  strata  ly- 
ing under  any  of  the  greenstone  cliffs,  wliich  when 
found,  a  bore  may  be  put  down  to  any  requisite  depth 
to  ascertain  the  suata ;  and  if  coals  are  found  there,  it 
is  probable  llity  will  be  found  under  the  greenstone  in 
the  Hat  part  of  the  country,  which  also  must  be  ascer- 
tained by  boring.  If  coal  is  found  in  one  place,  its  dip, 
line  of  bearing,  and  extent,  require  to  be  found  accord- 
ing to  the  process  before  desciibed.  These  uncommon 
beds  of  coal  are  of  various  quality,  some  p  iris  of  them 
being  hard,  others  sof',  of  a  rich  caking  quality  ;  but  by 
far  the  greatest  part  is  of  an  inferior  kind,  having  sul- 
phur combined  with  it,  and  yields,  when  burnt,  ashes 
of  a  dark  reddish  brown  colour,  which  is  one  of  the  pe- 
culiar characters  of  all  sulphurous  coals.  Such  coals 
are  very  liable  to  spontaneous  ignition,  after  being  open- 
ed up  and  wfouglu  for  some  time. 

Glance  coal,  which  is  the  blind  coal  of  Scotland,  and 
the  sione  coal  of  Wales,  is  sometimes  found  alternating 
wiili  the  other  kinds  of  coal ;  at  other  times,  the  com- 
mon coals  puss  into  this  kind  ;  it  is,  however,  more 
commonly  iound  in  Scotland,  where  greenstone  abounds 
in  the  strata,  and  is  very  abundant  in  Ireland. 
.  No  rules  can  be  laid  down  for  searching  a  district  for 
this  coal,  beds  of  it  have  generally  been  found  by  acci- 
dent. 

For  particular  information  regarding  the  different 
kinds  of  coal.     (See  the  Article  Coal.) 

Bovey  coal,  being  wood,  or  great  collections  of  trees 
found  in  the  alluvial  cover,  senii-niiiieralized,  and  ly- 
ing nearly  horizontal,  it  cannot,  in  strict  mineralogi- 
cal  language,  be  named  coal,  though  some  of  it  is  so 
like  coal,  as  to  be  termed  brown  coal.  The  only  con- 
siderable extent  of  this  kind  of  coal  which  has  been 
found,  and  continues  to  be  wrought  in  Great  Britain 
as  fuel,  is  near  Exeter  in  Devonshire.  As  its  existence 
in  any  district  of  country  cannot  be  traced  by  analogy, 
as  coals  can  be,  from  a  regular  series  of  rocks,  no  rules 
can  be  given  as  to  searching  for  it ;  and  it  is  appre- 
hended that  this  kind  of  ligneous  deposit  is  but  spar- 
ingly scattered  over  the  globe.  It  is  found  in  Europe, 
in  the  districts  of  Germany,  Denmark,  Prussia,  Italy, 
Greenland,  and  the  Faroe  Islands  ;  and  probably  exists 
in  other  quarters  of  the  globe.  The  drift-woo(l  which 
has  greatly  accumulated,  and  continues  to  accumulate, 
along  the  sides  of  some  of  the  great  rivers  of  America, 
will,  il  is  very  probable,  at  no  very  distant  period,  be 
covered  with  alluvial  soil,  and  be  converted  into  bovey 
coal.  From  this  view  of  its  geographical  posiiion,  it  is 
more  likely  to  be  found  in  the  recent  than  in  the  old  al- 
luvial cover ;  and  more  probably  not  very  distant  from 
the  line  of  junction  betwixt  them,  where  the  rising 
grounds  poiii;  out  to  the  eye  great  districts  of  country, 
which  very  evidently  were  occupied  by  water  previous 
to  the  exten=ive  districts  of  rich  allavial  lands  being 
formed  by  deposits  from  the  rivers. 

In  surveying  a  district  for  coal,  both  lime  and  iron- 
stones may  be  discovered.  In  some  instances,  lime- 
stone forms  tiie  roof  of  coal,  but  in  the  extensive  coal 
districts,  the  thick  and  valuable  beds  of  limestone  are 
found  in  the  lower  series  of  the  strata,  under  all  the 
main  beds  of  coal.  Limestone  being  very  hard,  and  not 
easily  decomposed,  frccjuently  crops  or  bassets  out  to 
day,  hence  more  lime   rocks  have  been  discovered  by 


surveying  the  surface  than  by  any  expensive  process  of 
boring. 

In  searching  for  ironstone,  it  is  frequently  found  ex- 
posed to  view  in  the  broken  ground  ;  but  if  this  is  not 
the  case,  numerous  small  pits  must  be  sunk  along  the 
district  under  survey,  atid  a  series  of  boies  put  down  if 
necessary.  Few  fields  of  ironstone  have  been  fiited  to 
a  great  depth,  and  drained  with  tnacliincry.  The  great- 
er part  of  the  ironstone  mines  in  Great  Britain  are  either 
wrought  level  free,  or  are  drained  and  wrought  in  con- 
nection with  coal  mines  in  ^he  same  stratification. 

Hjving  thus  described  the  position  of  coal  in  a  geo- 
logical point  of  view,  particularly  its  relation  to  the 
other  strata  composing  the  upper  part  of  the  globe  ;  and 
having  also  stated  the  kinds  of  alluvial  cover  which  rest 
upon  it,  the  dislocations  incident  to  the  strata,  the  changes 
in  the  beds  of  coal  termed  troubles,  the  mode  of  survey- 
ing a  country  for  coal,  the  process  of  boring  for  it,  and 
asertaining  the  different  strata,  the  next  department  of 
mining  to  be  described  is,  the  manner  pursued  to  ren- 
der a  coal  workable  ;  termed  the  fitting  or  winning  of  a 
coal. 

If  a  coal,  or  a  number  of  coals,  are  found  to  exist  in 
a  coal-field,  the  first  obstacle  wbich  prevents  a  pit's  be- 
ing sunk  to  any  considerable  depth  is  water,  which  is 
generally  found  in  great  quantity,  particularly  in  the 
first  opening  of  a  coal-field,  (if  the  pit  is  sunk  near  the 
crop.)  which  water,  whether  found  in  pits  of  very  mo- 
derate or  very  great  deptl.s,  proceeds  irom  the  surface 
of  the  earth,  though  a  contrary  opinion  was  once  held  ; 
it  being  evident  and  certain,  that  the  source  of  all  wa- 
ter found  in  mines  is  rain,  which  percolates  through 
the  alluvial  cover,  excepting  in  those  cases  when  coals 
are  wrought  under  the  waters  of  the  ocean  ;  for,  it  was 
shewn  in  the  vertical  section  of  the  strata,  that  every 
stratum,  however  deep  it  may  be  from  the  suiface  in 
any  one  place  of  a  coal-field,  always  rises  till  it  meets 
the  alluvial  cover,  comes  to  day,  or  crops  out,  as  it  is 
termed,  excepting  it  is  met  by  a  slip  or  dislocation  of 
the  strata.  If  the  crops  of  the  strata  are  covered  with 
alluvial  matter  containing  water,  such  as  gravel,  quick 
sand,  or  any  kind  of  soil  pervious  to  water,  this  water 
will  percolate  through  the  pores,  fissures,  and  beds  of 
the  strata,  and  force  its  way  into  that  place  of  the  pit 
or  mine  where  the  lateral  resistance  is  taken  away.  If 
the  strata  crop  out  into  beds  of  rivers,  this  circumstance 
produces,  in  general,  an  uncommon  growth  of  water  in 
the  coal  and  adjoining  strata. 

From  the  circumstance  of  the  water  being  so  abundant 
in  coal-fields,  and  presenting  such  an  olistacle  to  the 
operations  of  the  miner,  coal-fields  are  divided  into  two 
kinds,  viz. 

1.  Level  free  coal. 

2.  Coal  not  level  free. 

The  level  of  the  surface  of  the  ocean  being  the  low- 
est point  for  drainage  upon  the  surface  of  the  globe, 
all  coals  and  strata  situated  at  a  higher  level  than  this 
surface  are  physically  level  free  ;  and  all  coals  and  stra- 
ta situated  under  that  line  are  physically  not  level  free. 
Therefore,  in  a  general  point  of  view,  the  surface  of  the 
ocean  is  strictly  the  line  which  divides  these  portions  of 
coal-fields  which  are  level  free,  from  those  which  are 
not  level  free. 

Though  this  definition  is  true  in  a  philosophical  point 
of  view,  many  coal-fields,  though  level  free,  are  situated 
at  such  a  distance  from  the  shores  of  the  ocean,  or  arras 
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of  the  sea,  tlial  the  expence  of  bringing  up  a  level  oi' 
mine  would  be  so  s^reat  as  lo  render  such  an  operation 
out  of  the  question  ;  and  therefore,  in  the  practice  of 
mining,  if  a  coalfield,  or  portion  of  it,  is  so  situated 
above  the  surface  of  the  ocean,  that  a  level  can  be  car- 
ried either  fiom  that  point,  or  from  any  hollow  ground 
inland,  till  it  intersects  the  coal,  such  field  of  coal,  situ- 
ated above  tlje  point  of  intersection,  is  termed  a  level 
free  coal;  wheieas  if  a  coal-field,  though  situated  above 
the  level  of  the  ocean,  cannot,  on  account  of  the  ex- 
pence,  be  drained  by  a  level  or  mine,  but  by  machinery, 
such  coal-field,  or  portion  of  a  coal-field,  so  drained,  is, 
in  the  miner's  language,  termed  not  level  free,  though 
it  is  physically  so. 

From  these  principles,  it  is  obvious  that  all  coals  and 
minerals  situated  under  the  level  of  the  ocean  must  of 
necessity  be  drained  by  machinery  ;  and  that  all  coals 
situated  above  that  level  may  be  either  wrought  level 
free,  or  by  machinery,  as  may  be  tliought  most  expe- 
dient. This  expediency  is  a  matter  of  calculation  ;  viz. 
whether,  in  draining  a  given  area  of  coal-field,  the  esti- 
mated expence  of  driving  the  level,  and  upholding  the 
same  in  repair,  is  less  than  the  estimated  expence  of 
erecting  an  engine  with  all  its  appendages,  taking  into 
calculation  the  annual  expence  of  working  and  upliold- 
ing  the  same;  to  which  must  also  be  added,  a  sum  for 
contingencies.  It  must  also  be  considered,  that  the  le- 
vel is  constantly  effectual  in  its  operation,  and  is  not  af- 
fected by  additional  feeders  of  water  ;  whereas  each  ad- 
ditional feeder  of  water  to  an  engine  always  produces  an 
additional  expence  ;  besides,  the  engine  wears  out,  and 
must  be  renewed,  or,  if  sold  at  any  time,  does  not  in  ge- 
neral bring  one-third  of  the  first  cost.  In  these  calcula- 
tions must  be  considered  the  time  required  for  complet- 
ing the  winning  in  both  ways  ;  and  if  the  time  requir- 
ed lor  executing  the  level  greatly  exceeds  that  for  erect- 
ing the  engine,  tliis  circumstance  alone  may,  in  some 
cases,  produce  a  determination  to  erect  an  engine  in 
preference  to  making  a  level,  though  the  latter  was  found 
in  calculation  to  be  absolutely  less.  There  are  instances, 
however,  where,  in  order  to  save  time,  it  may  be  expe- 
dient to  make  a  partial  winning,  of  little  depth,  either 
by  a  day-level,  or  by  machinery  ;  and  while  the  coal 
laid  dry  by  this  winning  is  working,  a  deep  day-level  is 
progresbively  bringing  forward,  which,  as  soon  as  it  in- 
tersects the  coal,  and  communicates  with  the  engine 
level,  supersedes  the  use  of  the  engine. 

Besides  these  levels  which  drain  coal-fields  of  water, 
and  render  tliem  workable,  there  are  other  levels  of  more 
limited  operation,  used  in  mining.  These  aie  named  off- 
take levels,  or  drifts.  The  object  of  these  is,  that  when 
a  coal  is  to  be  won  by  an  engine,  the  mouth  of  the  en- 
gine pit  is  so  situated  as  to  the  ground  adjoining,  that, 
at  a  moderate  expence,  a  level  can  by  brought  up  to  in- 
tersect the  engine  pit  a  number  of  yards  under  the  sur- 
face, so  that  the  water  of  the  mine,  in  place  of  being  de- 
livered at  the  surface,  is  discharged  into  the  off-take 
drift.  The  lower  down  this  kind  of  level,  or  ofi'-take 
drift  can  be  procured  with  ease,  the  greater  will  be  the 
advantage  in  lessening  the  column  of  water  to  be  lifted 
in  the  pumps  by  the  engine.  From  20  to  30  fathoms 
off-take  is  a  considerable  object,  as  that  depth  saves 
what  is  tijrmed  a  lift  of  pumps;  even  10  fathoms  off- 
take is  of  consequence  to  have.  These  levels  are  not 
only  of  use  in  lessening  the  load  of  water  on  the  engine, 
but  if  coals  are  intersected  by  them,  they  will  intercept 
all  tlic   crop   water    to  the  depth  of  the  point  of  inter- 


section, and  prevent  it  from  going  down  upon  the  dip 
part  of  the  coul,  where  it  would  be  a  heavy  load  on  an 
engine,  il,  after  intersecting  the  engine  pit,  the  level  is 
carried  forward  till  it  intersect  the  coals,  through  which 
tlie  pit  is  sunk,  all  the  crop  water  of  these  upper  coals 
will  also  be  intercepted.  Such  levels  are  not  only  of 
use  in  the  wiimirig  described,  but  if  a  new  deep  winning 
is  made  to  the  dip,  the  crop  water  is  not  only  prevented 
from  descending  lo  the  pit  bottom,  but  the  advantage 
of  dischaiging  the  water  raised  by  the  engine  into  the 
level  is  also  obtained. 

The  most  prominent  advantages  being  thus  stated, 
regarding  day- levels,  we  have  now  to  state  the  manner 
in  which  they  are  executed. 

As,  before  the  discovery  of  the  steam  engine,  the  coal- 
fields which  could  be  drained  by  hydraulic  machinery 
were  comparatively  very  limited  in  number,  and  as  the 
draining  of  water  by  men  or  horses  was  not  only  very 
expensive,  but  very  limited  as  to  the  depth  at  which 
water  could  be  raised,  the  driving  of  day-levels  was  a 
primary  object  with  tiie  early  miners  ;  and  we  are  as- 
tonished when  we  survey  the  works  of  this  kind  execut- 
ed by  them,  both  as  to  depth  and  extent,  and  that  be- 
fore the  application  of  gunpowder  to  the  blasting  of 
rocks.  Without  this  powerful  auxiliary  of  the  miner, 
it  is  not  easy  to  comprehend  the  extreme  labour  and 
patient  perseverance  required  to  pass  through  the  very 
hard  rocks  wliich  were  met  with.  This  seems  to  be 
the  cause  of  the  levels  executed  in  the  early  periods  of 
mining  being  of  so  small  a  sire  that  a  man  has  just  room 
to  creep  through  them. 

IVlany  of  the  levels  of  the  present  day  are  only  three 
feet  in  width,  and  four  and  a  half  in  height.  Although 
these  dimensions  are  in  general  sufficient  to  carry  off 
the  water  which  may  be  found  in  the  colliery,  they 
are  too  small  when  the  mine  is  to  be  repaired,  or  when 
sediment  and  obstructions  gather  in  them.  They  ought 
not  to  be  less  than  four  feet  wide,  by  five  feet  six  inches 
or  six  feet  higli  ;  this  is  abundantly  large  for  carrying 
off'  water.  But  there  are  some  day-levels,  which  not 
only  are  driven  for  carrying  off  the  water,  but  as  a  pas- 
sage at  the  same  time  for  bringing  out  the  coals  from 
the  mine.  In  this  case,  the  width  would  require  to  be 
at  least  four  feet  six  inches,  or  five  feet,  so  as  to  admit 
of  an  iron  rail-way  lo  be  laid  in  it;  besides  which,  there 
require  to  be,  at  proper  distances,  wider  places  formed 
in  the  side  of  the  mine,  to  allow  the  loaded  and  empty 
carriages  to  pass  each  other.  These  by-pass  roads  are 
regulated  as  to  the  distance  from  each  other,  according 
to  the  (juantity  of  work  to  be  performed.  When  a  day- 
level  thus  serves  a  double  purpose,  the  water  is  either 
conducted  in  a  covered  drain,  cut  deeper  than  the  sole 
on  which  the  rail-way  is  laid,  or  it  is  conducted  along 
the  side  of  the  rail-way. 

In  other  instances,  a  day-level  is  not  only  made  to 
carry  off  the  water  from  the  colliery,  but  is  constructed 
of  such  size  as  to  form  a  canal,  by  which  boats  can  be 
carried  into  the  coul  mine,  and  loaded  for  the  market. 
These  levels  are  of  various  dimensions,  according  to  the 
extent  of  traffic  calculated  upon.  The  smaller  kind  is 
nine  feei  wide,  by  nine  feet  high,  having  from  three  to 
three  feet  and  a  half  of  water  in  depth.  The  larger  di- 
mensions in  practice  are  nine  feet  wide,  twelve  feet 
high,  with  five  feet  depth  of  water. 

In  drivint;  a  common  day-level,  for  the  sole  purpose 
of  draining  the  coal,  the  point  having  been  fixed  for  com- 
mencing it,  if  the  ground  is  flat,  part  of  it  at  first  will  be 
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executed  as  an  open  cast  or  ditch,  securely  laid  with 
flap;  stones  in  the  bottom,  and  built  in  the  sides  with 
sufficient  stone  walls.  The  sole  to  be  conducted  in  a 
line  as  nearly  level  as  possible.  If  the  alluvial  cover 
continues,  and  becomes  too  deep  for  open  cast,  the  mine 
or  level  must  be  arched,  and  the  woik  conducted  under 
cover.  If  the  alluvial  cover  is  soft,  it  will  require  to  be 
secured  in  the  sides  and  roof  with  timber,  which  can 
be  drawn  out,  and  used  again,  if  the  nature  of  the  case 
admits  of  this  being  done  ;  but  if  this  is  not  the  case, 
the  timber  must  be  so  placed  as  to  admit  the  side  walls 
and  arch  to  be  built  within  it.  In  this  way  the  level  is 
carried  forward  until  it  has  proceeded  some  yards  under 
cover  of  the  rocks,  or  strata  of  the  coal-field,  when,  if 
the  strata  are  strong,  no  more  mason-work  is  required. 
The  next  point  is  the  proper  line  of  direction,  so  as  to 
reach  the  coal  to  be  drained  in  the  shortest  distance. 
This  line  is  that  of  the  true  dip  and  rise  of  the  strata  ; 
and  that  the  mine  is  going  correctly  in  this  line  is  known 
when  the  divisions  of  the  strata  seen  in  the  forehead  of 
the  mine,  are  parallel  to  the  sole  of  it,  which  ought  al- 
ways to  be  level.  If  the  strata  form  an  angle  with  the 
sole  of  the  mine,  the  direction  is  going  oblique  to  the 
line  of  dip  ;  and  the  greater  this  obliquity,  the  greater 
will  be  the  protracted  distance,  before  the  coal  can  be  in- 
tersected. In  all  cases  where  the  strata  are  not  soft  and 
friable,  the  roof  of  the  mine  is  cut  in  an  arched  form, 
which  adds  considerably  to  its  strength  ;  and  wherever 
the  strata  are  soft  and  friable,  or  where  the  level  passes 
through  slips  and  dislocations,  the  sides  are  built  up 
and  the  roof  arched  with  stone  or  bricks.  The  latter 
are  generally  preferred,  on  account  of  their  occupying 
less  room,  are  easily  carried  into  the  mine,  and  the  work 
more  expeditiously  executed  ;  it  being  a  rule  that  the 
mine  shall,  in  all  such  cases,  be  made  of  such  a  size  as 
to  admit  the  building,  without  narrowing  the  fixed  di- 
mensions of  it  carried  through  the  rock.  As  a  day- 
level  proceeds  forward,  the  air  begins  to  fail,  from  the 
breath  of  the  workmen,  the  use  of  gunpowder,  and  the 
issue  of  carbonic  acid  and  hydrogen  gas,  which  are 
sometimes  found  in  great  abundance  ;  to  remedy  this, 
deal  boxes  or  pipes,  from  eight  inches  to  a  foot  square, 
are  carried  in  from  the  mouth  of  the  mine  to  the  fore- 
head, and  lengthened  as  the  mine  proceeds.  This 
generally  produces  a  sufficient  circulation  of  air,  until  it 
is  found  necessary  to  sink  an  air  pit  upon  the  level,  by 
which  a  strong  circulation  of  air  is  not  only  produced, 
but  the  mine  stuff  is  more  easily  drawn  up  than  taken 
out  to  the  mouth  of  the  mine.  Formerly  these  air  pits 
were  sunk  directly  upon  the  level,  but  that  mode  is  now 
given  up  ;  for  this  reason,  that  if  any  part  of  the  sides 
of  the  pit  gave  away,  the  rubbish  instantly  choked  up 
the  level,  and  frequently  occasioned  much  trouble  and 
expence  to  get  it  cleared  again.  The  practice  now  is, 
to  sink  these  pits  about  eight  or  ten  yards  from  the  side 
of  the  level,  and  connect  them  by  a  side  mine.  In  this 
manner,  day-levels  are  carried  forward  for  miles,  and 
may  be  carried  to  any  distance.  If,  in  the  progr-ess  of 
the  level,  workable  coals  are  intersected  before  i-each- 
ing  the  coal  which  is  the  main  object  of  the  mining 
adventure,  an  air  pit  may  be  sunk  of  such  dimension 
as  to  be  suitable  for  a  coal-pit,  by  which  coals  may  be 
drawn.  Air  pits  generally  do  not  exceed  seven  feet 
diameter  j  and  they  ought  always  to  be  of  the  form  of 
a  circle.  Piate  CCCXC.  I'ig.  7.  represents  a  coal-field, 
wliei-e  the  fitting  is  made  by  a  day-level;  a  is  the 
mouth  of  the  level  at  the   surface  of  the  sea,  b,  c,u,  e, 


are  coals  intersected,  and  drained  by  the  level.  All  the 
coals  lower  than  the  level  can  only  be  drained  by  ma- 
chinery. A  is  a  coal  pit  sunk  upon  the  coal  e  ;  if  the 
level  is  carried  forward,  the  coals  /,  5-,  and  any  other 
coals  which  lie  in  that  direction,  will  also  be  drained, 
and  may  be  wrought  by  means  of  the  pit  A.  The  ef- 
fect of  the  level  would  be  the  same  if  the  coals  and 
strata  had  dipped  in  an  opposite  direction  to  that  re- 
presented in  the  figure. 

The  chief  difficulty  or  obstacle  which  has  occurred  in 
executing  day-levels,  is  thick  beds  of  quicksand  which 
are  found  in  the  alluvial  cover.  Instances  have  been 
found  in  |)raciice  where  ingenuity,  determination,  and 
resolute  perseverance,  could  not  command  success  ;  for 
although  thick  beds  of  quicksand  can  now  be  passed 
through  in  a  perpendicular  direction,  by  adopting  ap- 
proved of  plans,  the  difficulty  of  passing  througli  them  in 
a  horizontal  line  has  not  yet  been  surmounted.  If  such 
a  sand-bed  is  found  to  obstruct  the  driving  of  a  day- 
level  ;  and  if  it  is  an  object  to  carry  forward  the  level 
from  that  particular  point,  the  mode  of  proceeding  is  as 
follows.  Fig.  8.  represents  the  strata  of  a  coal-field  A, 
with  the  alluvial  cover  a,  b,  containing  the  bed  of  quick- 
sand b.  B  is  the  lower  part  from  which  the  level  is 
r-equired  to  be  caaried  in  the  direction  B,  d.  But  the 
quicksund  renders  this  mode  of  operation  imprai  iicable. 
The  pit  BC  is  sunk  through  the  quicksand  by  means 
of  tubbing,  as  will  be  described  when  treating  of  pit- 
sinking  ;  and  when  the  pit  has  been  sunk  a  few  yai'ds 
into  the  rock,  the  level  mine  or  drift  is  carried  forw..rd 
to  the  point  D,  when  the  pit  ED  is  put  down,  it  having 
been  previously  ascertained,  by  boring  through  the  al- 
luvial cover,  that  the  rock-head  at  F  is  a  few  yards  higher 
than  the  mouth  of  the  pit  B.  During  this  operation  all 
the  water  and  mine  stuff  are  drawn  at  the  pit  B  ;  but 
the  instant  the  pit  ED  communicates  with  the  mrne,  the 
water  is  allowed  to  fill  the  mine  CD,  and  gr'ow  up  both 
pits  until  it  finds  an  issue  at  the  mounth  of  the  pii  B. 
From  the  surface  of  the  water  at  G,  in  the  pit  ED,  a 
mine  is  begun  of  the  common  dimensions,  and  carried 
forward  until  the  coal  in  search  of  is  intersected.  By 
this  plan  no  level  is  lost.  Tiiis  kind  of  level  is  named 
a  drowned  level,  a  blind  level,  and  also  an  inverted 
syphon.  When  a  coal,  or  any  number  ol  coals,  are  inter- 
sected by  a  day-level,  the  operation  of  working  the  coal 
proceeds  in  the  usual  manner,  as  will  be  described  when 
treating  of  the  manner  of  working  coal. 

In  carrying  forward  levels  into  a  coal-field  of  such 
dimensions  as  to  be  used  as  a  canal,  the  same  general 
rules  are  observed  as  in  driving  a  common-level,  the 
only  difference  being  in  the  dimensions  ;  but,  from  the 
width  being  great,  a  greater  proportion  of  the  sides  and 
roof  requires  to  be  burlt  and  arched  for  security,  «  hich 
greatly  adds  to  the  expence  of  the  optraiion.  When 
such  under-gr-ound  canals  or  levels  extend  to  a  irreat 
distance,  they  can  be  easily  ventilated  without  air- 
pits,  on  account  of  their  width  ;  or,  if  ventilation  is  ne- 
cessary, it  is  accomplished  either  by  air- pipes,  or 
by  wide  boi-e-holes  put  down  from  the  surface  ;  so  that 
if  air-pits  are  found  necessary,  they  are  placed  at  a  great 
distance  from  each  other,  and  as  the  stuff  produced 
in  driving  the  mine  is  in  great  quantity,  ii  is  broutiht  lo 
the  mouth  of  the  mine  by  canal-boais;  but  rail-roads 
must  be  used  at  the  forehead.  This  part  of  the  opera- 
tion is  not  commenced  until  the  level  has  advanced  about 
half-a-mile  uikUt  cover.  This  mode  of  proceeding  is 
represented  Fig.  8.  Plate  CCCXCIV.  whcTc   A  is  the 
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canal  wliicli  tnlers  under  cover  at  B,  Uic  stuff  iVoni 
which  is  taken  out  l)y  means  of  r.iilroads  as  far  as  llic 
point  C  ;  at  this  place  a  step  is  Icfi  a  few  inches  higher 
thin  the  depth  of  the  water,  and  the  canal  is  filled. 
From  the  level  of  this  step  the  inine  is  carried  forward 
10  the  forehead  D,  and  all  the  stulV  produced  is  brought  in 
carriages  along  a  rail-road,  and  emptied  into  the  boats 
at  C.  When  this  operation  has  advanced  to  a  conveni- 
ent distance,  the  rail-roads  are  lifted,  and  the  step  at  C 
is  formed  with  a  platform  C,  a,  having  an  inclined  plane 
formed  of  the  rock  a,  b,  which  reaches  to  the  bottom  of 
the  mine.  Tlic  sole  is  then  cariied  forward  in  a  true 
water  level  line  in  the  direction  b,  c,  until  il  is  as  far  ad- 
vanced as  the  forehead  D.  The  stulF  produced  by  this 
last  part  of  the  operation  is  carried  along  rail-roads; 
and  the  loaded  carriages  are  drawn  up  the  inclined 
plane  o,  b,  by  means  of  a  jack-roll,  or  windlass,  placed 
at  a,  where  they  are  emptied  into  the  boats  at  C.  The 
next  operation  is  to  remove  or  cut  out  the  step  or  bench 
of  rock  left  at  C.  For  which  purpose,  a  temporary 
dam-head,  made  of  deals,  is  placed  across  the  canal  at 
C,  as  high  as  the  water,  having  clay  at  the  back  to  pre- 
vent leakage  ;  the  step  a,  C,  is  then  cut  out  as  low  as  the 
bottom  of  the  canal,  and  upon  removing  tlie  temporary 
dam,  the  water  fills  the  canal  to  the  forehead  D,  to  which 
point  the  boats  navigate ;  and  the  same  operation  goes 
on  successively  to  any  required  distance,  viz.  until  all 
the  coals  or  other  minerals  of  the  district,  proposed  to 
be  laid  dry,  and  wrought  by  the  mine  or  level,  are  inter- 
sected. 

When  a  coal-field  is  so  situated  as  not  to  be  rendered 
level  free,  the  winning  has  to  be  made  by  means  of  ma- 
chinery. 

In  the  early  periods  of  mining,  the  drawing  of  water 
from  the  mines  was  most  laborious,  when  either  men  or 
horses  had  to  be  employed  ;  and  when  this  was  the  case, 
the  mining  operations  were  very  limited,  both  as  to  depth 
and  extent  below  ground.  The  chain  and  bucket  en- 
gine was  the  most  powerful  of  the  machinery  then  em- 
ployed, and  when  wrought  with  a  water  wheel,  raised  a 
great  quantity  of  water  ;  but  the  greatest  depth  to  which 
it  was  applied,  was  from  40  to  5t)  fathoms.  The  ma- 
chines or  engines  presently  in  use  for  the  drainage  of 
coal-mines  are. 

\st,  The  hydraulic  engine,  or  water  wheel,  with 
cranks  and  vibrating  beams. 

2rf,  The  common  atmospheric  steam-engine,  invent- 
ed by  Newcomcn,  known  by  the  name  of  Newcomen's 
engine. 

3d,  The  steam-engine  invented  by  the  justly  cele- 
brated Watt  of  Glasgow. 

4t/i,  The  high-pressure  steam-engine,  invented  by 
Travcthic. 

As  the  principles  of  hydraulic  and  steam-engines, 
with  their  general  applicaticjn,  are  treated  of  under  the 
articles  Hydraulics  and  S  rEAM-F.NGiNE,  these  heads 
are  referred  to  lor  mniute  iiiformation ;  and  therefore 
■we  shall  only  give  a  very  short  accovmt  of  the  engines 
used  in  the  drainir.g  of  coal  mines,  making  such  practi- 
cal remarks  as  have  arisen  from  seeing  them  applied  to 
work. 

The  hydraulic  engine  now  in  use,  seems  to  have  been 
introduced  into  the  mining  operations  of  England  about 
the  year  1680,  and  into  Scotland  about  theyear  1712  ;  it 
was  an  improvement  upon  the  chain  and  bucket  engine, 
moved  by  a  water-wheel.  Several  of  the  present  hy- 
draulic engines  have  wheels  50  feet  diameter,  and  four 


feet  wiile  iri  the  uater-buckcls  ;  the  cranks  are  generally 
from  two  feet  and  a  half  to  three  feet  and  a  half  in  length, 
and  aic  fixed  upon  each  end  of  the  axle  or  journal  ; 
there  arc  two  beams  of  wood  placed  upon  a  pillar-head 
or  frame  of  wood  ;  each  beam  is  about  forty  feet  in 
length,  three  feet  thick,  and  two  feet  broad  at  the  cen- 
tre, tapering  towards  the  end,  and  firmly  bound  toge- 
ther with  iron  glands,  and,  to  prevent  them  bending, 
they  have  each  a  king-post  and  martingale  stays  ;  one 
of  the  bcanisis  attached  to  the  crank  on  one  side  of  the 
axle  by  a  connecting  rod,  and  the  other  beam  is  connect- 
ed in  the  same  manner  to  the  crank  on  the  other  side  of 
the  axle,  to  the  other  ends  of  the  beams  which  project 
over  the  pit  mouth,  the  spears  or  pump-rods  are  attach- 
ed, which  work  in  the  pumps.  If  the  pit  is  from  20  to 
30  fathoms  in  depth,  then  two  piles  or  sets  of  pumps 
reach  irom  the  bottom  to  the  mouth  of  the  pit,  where 
they  both  deliver  their  water  ;  if  the  pit  is  fioin  30  to  60 
fathoms  in  depth,  then  the  depth  is  divided.  One  set  of 
pumps  reaches  from  the  bottom  to  half  way  up  the  pit, 
where  the  water  is  delivered  into  a  cis'ern,  from  which 
cistern  the  upper  set  or  pile  of  pumps  reaches  to  the 
top  of  the  pit,  where  they  deliver  the  water.  This  ma- 
chine is  of  very  simple  construction  ;  the  working  parts 
are  few,  and  lequires  no  attendance — it  places  a  coal- 
field drained  by  it  nearly  upon  as  moderate  a  footing  in 
point  of  expence  as  a  coal-field  which  is  level  free,  and 
in  some  instances  even  upon  a  superior  looting.  Many 
attempts  have  been  made  to  improve  this  engine,  and  to 
render  its  powers  more  cflFicient,  but  without  success. 

Newcomen's  atmospheiic  steam-engine  being  of  very 
'.limple  consiiuction,  is  still  generally  used  as  a  pumping 
engine  in  collieries,  when  the  kind  of  coal  used  in  work- 
ing them  is  of  little  or  no  value,  and  when  the  depth  does 
not  exceed  120  yards;  for  a  greater  depth,  and  where 
pumps  are  used  above  ten  inches  diameter,  the  improved 
engine  of  Watt  is  preferred. 

The  steam-engine  invented  by  Watt,  known  by  the 
name  of  Watt  and  Boullon's  engine,  applied  in  draining 
collieries,  is  of  two  kinds,  named  single  and  double  pow- 
er engines. 

In  the  single  power  engine,  the  cylinder  is  close  at 
the  top,  and  has  the  steam  operating  against  the  piston, 
as  it  descends,  by  means  of  the  vacuum  formed  below 
it.  This  engine,  like  Newcomen's,  only  draws  water  by 
the  descending  stroke  of  the  piston  ;  but  with  much 
greater  power,  that  is,  a  much  smaller  cylinder  is  re- 
quired to  pioduce  the  same  effect. 

In  the  double-power  pumping  engine  of  Watt  and 
Boulton,  the  piston  acts  with  equal  force,  whether  as- 
cending or  descending,  so  that  an  arrangement  altoge- 
ther different  is  required  for  working  the  pumps,  be- 
cause one  half  of  the  pumps  in  the  pit  is  worked  by  the 
descending,  and  the  other  half  by  the  ascending  of  the 
piston  in  the  steam  cylinder. 

Both  the  single  and  double  engine  of  Watt  have  been 
applied  in  a  different  manner  from  that  before  stated  ; 
it  had  occurred  to  colliery  engineers,  that  it  would  be  a 
great  improvement  in  the  pumping  steam-engine,  to 
throw  aside  the  great  and  massive  lever  beam,  which  in 
some  instarices  exceeded  ten  tons  in  weight.  This  plan 
was  accomplished  by  placing  the  cylinder  in  a  perpendi- 
cular direction,  directly  over  the  pumps  above  the  pit 
mouth  ;  but  this  plan  has  not  succeeded.  It  appears 
that  nothing  has  been  gained  by  laying  aside  the  great 
lever  beam,  weighty  as  it  is,  because,  when  well  con- 
structed, very  little  power  is  required  to  move  it. 
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Tievelhick's  engine  is  of  unlimited  power,  with  re- 
f;ard  to  the  pressure  upon  each  bqunre  inch  of  the  pis- 
ton. As  it  operates  by  means  ol  steam  raised  to  a  i^reat 
clastic  power,  n  is  employed  either  as  a  single  or  double 
engine,  in  the  same  manner  as  the  engines  of  Walt. 
They  were  first  applied  to  collieries  in  a  very  simple 
form,  by  allowing  ilu  steam,  which  had  acted  by  its 
pressure  on  one  side  ol  the  piston,  to  escape  into  the  air, 
while  the  elastic  steam  acted  on  the  opposite  side  of  the 
piston,  and  so  alternately.  Mr.  Woolt  has  applied  the 
iiighly  ehbtic  steam  principle  ol  Tievethick  to  the  prin- 
ciples of  Watt's  enirine,  and  these  engines  of  combined 
principles  are  now  much  used  in  draining  the  very  deep 
and  heavily  watered  mines  in  Cornwall.  Some  of  these 
engines  work  with  a  pressure  of  more  than  four  atmos- 
pheres on  the  square  inch  ofthc  piston,  that  is,  more  than 
60  pounds  upon  the  scjuare  inch  ;  hut  they  are  not  in  ge- 
neral use,  as  a  considerable  degree  of  danger  attends  them. 

With  respect  to  the  general  range  of  the  power  of 
the  different  kind  of  engines  before  described,  mimng 
engineers  are  in  the  practice  of  calculating  their  powers 
according  to  the  weight  of  the  column  of  water  raised 
from  the  bottom  to  the  t'.p  of  the  pit,  independently  of 
friction,  and  the  vis  inertia  which  has  to  be  overcome  at 
each  incoming  and  retuiriing  stroke,  at  which  points  the 
whole  power  and  movement  of  the  pumping  engine 
must  be  brought  to  rest,  and  the  direction  of  the  power 
altered. 

The  winnings  or  fillings  of  collieries  are  of  various 
depths,  from  a  few  to  two  hundred  fathoms,  which  is  the 
deepest  winning  in  Great  Britain,  that  is,  the  deepest  at 
which  coals  are  widught;  but  the  deepest  coal-pit  is 
only  one  hundred  and  fifty  fathoms.  The  depth  of  any 
winning  or  fitting  is  made  to  correspond  with  the  capi- 
tal to  be  employed,  and  the  vend  or  sale  of  coals  which 
may  be  calculated  upon,  according  to  the  slate  of  the 
demand  for  coal ;  it  being  very  evident,  that  a  very  li- 
mited vend  will  not,  at  the  ordinary  rale  at  which  coals 
are  sold,  admit  ot  a  great  capital  being  invested  in  mak- 
ing a  winning,  either  by  a  day-level  or  by  machinery. 

The  depil)  of  the  winning  having  been  determined 
upon,  the  manner  in  which  a  winning  is  made  by  a  day- 
level  has  been  described.  We  have  now  to  state  the 
maimer  in  which  a  winning  is  made  by  machinery. 

The  depth  at  which  tlie  coal  is  to  be  won  regulates 
the  power  of  the  engine  to  be  applied,  having  in  view 
the  probable  ciuanuty  of  water  which  may  be  found, 
which  last  regulates  the  width  of  the  working  barrel  of 
the  pumps.  In  a  district  of  country  where  coals  are 
working  by  means  of  numerous  winnings,  the  quantity 
of  water  which  is  likely  to  be  found  in  a  new  winning 
may  be  estimated  from  what  is  found  in  tlie  other  works 
adjoining;  and  it  has  been  found  from  experience,  that 
even  in  opening  up  collieries  in  new  districts  of  coal- 
fields, the  water  found  in  sinking  is  generally  such  as 
can  be  drawn  by  pumps  of  from  ten  to  fifteen  inches 
diameter,  excepting  in  cases  where  the  str.ita  are  con- 
nected with  rivers,  sand-beds  full  of  water,  or  marshy 
ground. 

In  cases  where  feeders  of  water  proceed  from  rivers 
or  sand  beds,  they  can  be  prevented  from  descending 
the  pit,  and  therefore  the  giowth  arising  from  these 
sources  needs  not  be  taken  into  the  calculation  of  the 
water  to  be  drawn  ;  and  it  is  found  in  sinking  pi's,  that 
although  the  growth,  which  cannot  by  any  means  be  pre- 
vented from  descending  into  the  mine,  may  he  very 
great,  and  even  so  great  as  to  exceed  the  power  of  the 
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engine  for  some  lime,  yet,  as  the  extra  flow  of  water  fre- 
quently proceeds  from  the  drainage  of  fissures,  these 
gradually  abate  to  a  moderate  quantity.  An  engine 
having  eight  or  ten  hours  work  drawing  water  each  24 
hours,  is  reckoned  moderate  and  comfortable  for  a  new 
colliery.  In  the  course  of  years,  as  the  workings  ad- 
vance, many  fisiures  are  cut,  and  as  the  coal  is  excavat- 
ed towards  the  crop,  and  appi'oaches  the  alluvial  cover, 
a  constant  increase  of  water  is  found,  so  that  a  colliery 
which  has  been  long  at  work  frequently  becomes  very 
heavily  loaded  with  water,  and  the  machinery  is  required 
to  go  night  and  day.  When  a  colliery  is  thus  loaded 
wilh  the  ordinary  daily  growth  of  water,  its  situation  is 
rendered  dangei  ous  and  uncomfortable,  to  obviate  which, 
the  power  ol  the  engine  is  either  increased,  or  additional 
engines  erected.  In  practice,  working  barrels  are  sel- 
dom used  of  greater  diameter  than  18  inches,  and  in  place 
of  having  pumps  so  large,  many  of  the  mining  engineers 
prefer  having  two  engines  with  less  powers,  aid  mode- 
rate sized  working  barrels,  on  account  of  the  unwieldy 
nature  of  such  he<ivy  machinery,  and  the  great  extra 
tear  and  wear  attcniling  them. 

The  extent  ol  the  winning  to  be  made,  as  to  depth, 
and  the  power  of  machinery  to  be  employed,  having 
been  determined  upon,  the  mode  of  sinking  engine  pits 
has  next  to  be  described. 

First,  When  the  depth  is  moderate,  and  the  process 
comparatively  very  simple. 

Second,  When  the  depth  is  great,  and  the  process  la- 
borious and  intiicate. 

In  any  winning,  the  figure  of  the  engine  pit  is  a  pri- 
mary consideration.  In  winnings  of  a  moderate  depth 
many  forms  are  used,  as  circular,  oval,  square,  octago- 
nal, oblong  rectangular,  and  long-elliptical. 

In  pits  ofinconsidcrable  depth,  and  where  the  alluvial 
cover  is  of  a  firm  and  dry  consistency,  any  shape  thought 
the  most  convenient  may  be  used  ;  but  in  all  deep  pits, 
no  shape  but  the  circular  ought  to  be  used.  Indeed, 
when  water  requires  to  be  stopped  by  tubbing  or  crib- 
bing, no  other  shape  will  do,  the  circular  shape  being 
the  only  one  which  presents  a  uniform  resistance  in  all 
points  to  the  uniform  and  great  pressure  of  water — even 
the  elliptical  shape,  where  there  is  but  little  difference 
between  the  two  diameters,  is  not  suitable;  it  has  been 
tried,  and  has  always  given  way  when  exposed  to  pres- 
sure of  any  considerable  degree.  Besides,  the  circular 
shape  renders  the  pit  stronger  in  the  shaft  walls,  and  is 
likely  to  he  less  injured  ihan  any  other  shape,  in  the 
event  of  the  shaft  being  shaken  by  a  sit  or  crush  arising 
from  the  failure  of  the  pillars  left  in  working  the  coal. 
As  to  the  sizes  of  engine  pits,  the  smallest  should  be  ten 
feet  diamet'T,  to  admil  the  pumps  to  be  placed  in  the 
lesser  segment,  and  ilie  coals  to  be  drawn  at  the  larger 
one,  as  in  Plate  Ct  CXC  Fii;.  9.  which  is  termed  a  dou- 
ble pit ;  but  if  much  woi  k  is  to  be  done  in  drawing  coals, 
and  par  ticularly  if  the  coals  are  large,  it  would  be  an 
economy  'o  have  the  pit  wider  than  ten  feet.  When  a 
pit  is  to  be  divided  in'o  three  divisions,  one  for  the  en- 
gine pumps,  and  two  for  drawing  coals,  as  in  Fiij.  10, 
which  is  termed  a  triple  pit,  it  would  require  to  be 
twelve  feet  di.  miter.  If  it  is  to  be  divided  into  four  di- 
visions, and  m.»dc  a  quadrant  pit,  as  in  Fig.  1 1.  with  one 
division  for  tlie  pumps,  and  three  divisions  for  ventilaiion 
and  coals  drawing,  it  would  r"-quire  to  be  fifieen  ft;et 
diameter.  These  sizes  of  pits  are  regulated  by  local  cir- 
cumstances, and  by  the  output  of  coals  proposed  to  be 
raised. 
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In  sinking  engine  pits,  the  first  point  is  llic  mode  of 
passing  through  the  alluvial  cover.  If  it  is  of  a  firm 
and  dry  consistency,  the  process  is  easy,  whether  the 
depth  be  great  or  not.  As  all  engine-pits  require  to  be 
particularly  well  executed,  and  every  part  of  the  work 
done  in  a  substantial  manner,  the  shaft  which  passes 
through  the  alluvial  cover  ought  to  be  secured  witli  ma- 
sonry of  jointed  ashler,  with  the  joints  accurately  bevel- 
led to  the  centre  of  the  circle  which  forms  the  area  of 
the  pit.  The  stones  used  arc  from  a  foot  to  sixteen  in- 
ches in  thickness,  about  a  foot  in  depth,  and  of  any  con- 
venient lenglli.  The  pit  is  therefore  begun,  and  sunk  of 
a  circular  form,  through  the  alluvial  cover,  of  such  an 
extra  width  as  to  admit  the  thickness  of  the  masonry 
or  stone  cradling,  as  it  is  termed.  When  the  depth  is 
about  12  or  15  feet,  the  bottom  is  made  level,  and  a  ring 
or  crib  of  oak  or  elm,  about  four  and  a  half  inches  thick, 
and  ten  inches  broad,  laid  in  the  bottom.  Upon  this  the 
ashler  is  built  upwards  to  the  mouth,  and  all  the  void 
betwixt  the  ashler  and  the  earth  walls  firmly  beat  up 
M'ith  clay.  The  next  operation  is  to  sink  again,  keeping 
the  sides  about  three  inches  inside  of  the  perpendicular 
of  the  ashler  walls.  This  sinking  is  carried  down  from 
three  to  nine  feet,  according  to  the  consistency  of  the 
cover,  and  when  the  distance  is  fixed  upon  for  another 
crib,  the  pit  is  widened  out  at  the  bottom,  so  as  to  admit 
the  second  crib  to  be  laid  exactly  in  a  perpendicular  di- 
rection below  the  other;  and  when  this  crib  is  laid  in  its 
place,  about  three  or  four  feet  in  breadth  is  taken  out 
from  one  of  the  sides,  and  in  this  a  pillar  of  ashler  is 
built,  resting  upon  the  lower  crib,  and  supporting  the  up- 
per one.  The  same  thing  is  done  on  the  side  immedi- 
ately opposite,  and  then  at  the  other  quarters  of  the  cir- 
cumference, after  which  the  intermediate  spaces  are 
■widened  and  built  up.  In  this  manner  the  pit  is  sunk 
until  the  rock  head  is  found,  when  it  is  made  level,  and 
the  lower  part  of  the  ashler  rests  upon  it.  Wlien  stones 
cannot  be  easily  procured,  hard  bricks  are  substituted, 
ten  inches  or  a  foot  in  length,  with  a  level  to  suit  the  ra- 
dius of  the  pit.  When  ashler  is  built  in  stages,  as  be- 
fore described,  the  under  building  may  be  sometimes 
done  with  three  pillars,  and  then  filled  up  around;  but 
■when  no  cribs  are  used,  as  is  sometimes  the  case,  very 
narrow  pillars  are  built  up,  to  secure  the  masonry  above. 

When  the  cover  is  not  very  firm,  the  stages  sunk  at  a 
time,  and  built  up  with  masonry,  will  not  admit  of  being 
more  than  from  two  to  three  feet,  and  when  the  cover  is 
of  such  a  kind  as  not  to  admit  of  this  mode  of  operation, 
a  different  plan  must  be  adopted. 

If  the  cover  is  of  clay,  with  sand  backs  and  oozings 
of  water,  so  that  it  will  not  stand  firm  for  even  a  foot  or 
two,  it  may  be  sunk  through,  and  secured  by  the  fol- 
lowing process. 

For  circular  pits,  circular  fellies  of  wood,  named 
cribs,  and  for  square  or  octagon  pits,  square  balks  of 
wood,  named  bars,  are  prepared,  and  used  as  a  tempo- 
rary cradling  until  the  mason-work  is  built.  The  width 
of  this  carpentry  depends  upon,  whether  the  timber  is 
to  be  drawn  out  as  the  building  advances  upwards,  or 
if  it  is  to  be  allowed  to  remain,  and  the  mason-work 
built  within  it.  The  shape  of  the  pit  where  the  timber 
is  used  is  either  a  circle,  a  square,  or  an  octagon.  The 
temporary  cribs  are  formed  of  oak,  ash,  or  elm,  about 
seven  inches  in  the  bed,  and  five  inches  deep.  The 
balks  are  of  fir,  and  from  six  inches  to  a  foot  square, 
according  to  circumstances.  The  joints  of  the  circular 
cribs  are  plain,  and  bevelled  to  the  radius  of  the  circle. 


The  joints  of  the  balks  for  a  square  or  octagon  pit  are 
half  clieckcd. 

If  the  timber  is  to  be  left  in  the  pit,  and  the  masonry 
built  within  it,  the  qviality  of  the  wood  need  not  be  much 
attended  to  ;  but  if  it  is  to  be  drawn  and  used  again,  it 
requires  to  be  good,  in  order  to  bear  the  fatigue  it  is  ex- 
posed to,  without  being  rendered  useless. 

With  circular  cribs  of  wood,  backing  deals  are  used 
of  about  1^  inches  thick  ;  the  pit  is  then  sunk  as  far  as 
the  cover  will  admit  with  safety  ;  a  strong  crib  is  placed 
at  the  top  or  pit  mouth,  in  a  level  position  ;  the  backing 
deals  are  placed  all  around,  and  reach  to  the  bottom  of 
the  space  sunk  ;  cribs  arc  then  placed  about  two  feet 
apart,  and  the  lower  crib  of  the  set  is  fixed  the  half  of 
its  depth  lower  than  the  ends  of  the  backing  deals  ;  the 
cribs  are  secured  at  the  joints  by  thin  spars  of  wood 
overlapping  them,  and  they  are  kept  in  their  horizontal 
position,  either  by  brackets  placed  under  them,  and 
nailed  to  the  backing  deals,  or  by  a  few  deals  placed  in- 
side of  the  cribs,  and  nailed  to  each.  Particular  care 
is  requisite,  in  sinking  through  the  cover,  to  have  it  no 
wider  than  necessary,  in  order  that  the  backing  deals 
may  bear  against  it,  and  if  there  are  any  vacuities,  these 
must  be  filled  up  with  rubbish  well  packed.  When  the 
first  or  upper  space  is  thus  secured,  another  space  is 
sunk,  of  such  a  depth  as  the  cover  will  admit  of;  then 
backing  deals  and  cribs  are  placed  in  the  same  manner 
as  above  described,  the  end  of  the  second  set  of  deals 
having  a  hold  of  half  of  the  lower  crib  of  the  first  set. 
In  this  manner  is  the  cover  sunk  through  and  secured, 
until  the  rock  head  is  found,  when  the  masonry  is  be- 
gun, and  carried  upwards  to  the  top  ;  if  the  cover  is  of 
such  a  kind  as  to  admit  the  cribs  and  backing  deals  to  be 
drawn,  these  are  taken  out  in  such  lengths  at  a  time  as 
are  judged  safe,  and  the  space  betwixt  the  masonry  and 
cover  filled  up  with  any  kind  of  rubbish,  firmly  beat  in. 
If  there  is  any  risk  of  the  cover  slipping,  then  the  car- 
pentry, or  the  greater  part  of  it,  must  be  allowed  to  re- 
main in  the  sides  of  the  pit. 

In  sinking  square  pits  through  a  firm  cover,  the  same 
kind  of  process  is  adopted  as  that  with  the  circular 
cribs,  the  only  difference  being  in  the  joints,  which  are 
half  checked. 

In  sinking  through  a  firm  cover  with  a  pit  of  an  octa- 
gon form,  tlic  bars  or  balks  are  half  checked  in  the 
joints,  and  put  in  close  to  one  another  ;  this  is  termed 
being  placed  skin  for  skin.  If  the  cover  is  of  a  very 
firm  consistence,  their  scantling  or  dimensions  are  small  ; 
if  it  is  less  firm,  they  are  made  proportionally  strong. 
The  process  carried  on  in  sinking  to  the  rock  head  is 
the  same  as  before  described,  the  depth  of  cover  passed 
through  and  secured,  each  stage  being  regulated  accord- 
ing to  the  tenacity  of  the  cover.  The  masonry  is  car- 
ried upwards  from  the  rock  head  in  the  same  manner  as 
before  described. 

It  is  a  common  practice  to  place  two  strong  logs  of 
wood  at  the  top  of  the  pit,  parallel  to  each  other,  and 
at  a  distance  equal  to  the  diameter  of  the  pit,  resting 
on  cross  sills,  laid  upon  the  surface  of  the  ground; 
these  are  termed  the  hanging  sets.  From  them  the 
cribs  or  bars  are  suspended,  and  prevented  from  slipping 
downwards,  by  a  few  planks  placed  in  a  perpendicular 
direction  along  the  face  of  the  bars,  and  to  these  planks 
each  bar  is  nailed. 

When  the  cover  is  of  soft  mud,  which  is  a  common 
circumstance  in  many  coal  districts,  it  is  passed  through 
either  by  bars  laid  close  to  each  other,  or,  if  this  mode 
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is  not  found  practicable,  the  operation  of  tubbing  is  re- 
sorted to. 

When  bars  are  used,  each  set  requires  to  be  put  into 
its  place  as  soon  as  the  pit  is  sunk  the  depth  of  a  bar. 
In  this  manner  the  sinking  proceeds  till  the  rock  head 
is  found,  when  the  masonry  is  begun  and  completed  as 
before  mentioned.  It  is  necessary  to  remark,  that  there 
is  great  attention  required  in  this  operation;  lor  if  the 
pit  is  sunk  below  the  last  placed  bars,  and  not  immedi- 
ately secured  by  additional  bars,  the  mud  will  swell  out 
into  the  area  of  the  pit,  and,  when  this  begins,  it  is  al- 
most impossible  to  stop  it.  The  consequence  of  which 
generally  is,  that  a  void  is  formed  at  the  back  of  one 
part  of  the  bars,  the  resistance  is  then  lessened,  and  the 
pressure  operating  powerfully  on  the  opposite  side,  the 
bars  give  way,  and  the  pit  is  frequently  lost.  It  is  also 
found  necessary,  sometimes,  before  a  bar  can  be  placed 
into  one  side,  to  drive  a  row  of  thin  sheeting  piles,  from 
three  to  four  feet  long,  into  the  mud  upon  the  other  sides 
in  face  of  the  bars,  which  prevent  the  mud  coming  into 
the  pit  while  the  other  bar  is  fixing;  and  when  this  bar 
is  placed,  one  side  of  the  sheeting  piles  is  removed  and 
driven  at  the  face  of  the  last  placed  bar,  till  the  adjoining 
bar  is  fixed.  In  this  manner  the  bars  are  placed  pro- 
gressively. 

When  the  mud  is  found  to  be  so  very  soft  that  the 
operation  of  tubbing  must  be  resorted  to,  a  circular  tub 
is  formed  of  the  requisite  diameter.  It  is  made  of  plank, 
from  two  to  three  inches  tliick,  with  the  joints  bevelled 
to  the  radius,  inside  of  which  are  cribs  of  hard  wood, 
placed  at  from  two  to  four  feet  asunder,  according  as  the 
circumstances  of  the  case  may  require.  The  cribs  are 
made  of  the  best  heart  of  oak,  sawn  out  of  the  natural 
curve  of  the  wood,  suitable  to  the  radius,  in  segments 
of  from  four  to  six  feet  in  length,  from  eight  to  ten 
inches  in  the  bed,  and  five  or  six  inches  in  thickness. 
The  reed  if  the  wood  require  to  be  clear),  without  any 
twist  or  cross  grain,  for  the  greater  strength  and  security 
of  the  work.  The  length  of  the  tub  is  made  from  nine 
to  twelve  feet  long,  if  the  mud  is  of  that  thickness;  but 
if  the  mud  is  very  thick,  a  succession  of  tubs  is  placed 
one  above  another.  The  tub  first  to  be  used  has  the  lower 
end  of  the  deals  o>ade  thin  all  around,  and  shod  with 
sharp  iron  in  the  face.  If  the  pit  is  previously  secured 
to  a  certain  depth,  then  the  tub  is  constructed  to  pass 
within  the  cradling,  and  lowered  down  with  tackles  till  it 
rests  among  the  soft  mud,  it  is  then  loaded  with  iron  at 
the  top,  so  that  it  may  sink  as  the  mud  is  excavated.  If 
the  first  tub  does  not  reach  to  the  rock,  then  a  second 
tub  of  similar  construction  is  placed  upon  the  top  of  it, 
and  the  iron  weights  removed  also  to  the  top.  In  this 
manner  the  tubbing  is  sunk,  till  the  cover  is  passed 
through  and  secured.  If  the  mud  is  uncommonly  soft, 
and  pumps  are  used  to  draw  ilie  water,  they  must  be 
hung  with  tackles,  and  not  allowed  to  sink  down  so  low 
as  tlic  hottom  of  the  tub,  as  they  would  not  only  be  liable 
to  croke,  tiin  they  would  have  a  tendency  to  draw  the 
mud  fiom  the  back  of  the  tubbing.  It  is  therefore  the 
practice  to  keep  the  hottom  of  the  tub  several  feet  in 
advance  of  where  the  wovkn\en  stand,  audio  keep  about 
a  fool  of  water  upon  tlietop  uf  the  mud.  In  this  way 
the  workmen  stand  upon  pieces  of  bo;ird,  to  prevent 
themselves  from  sinking;  and  the  mud  is  lifted  with 
scoops  or  shovels  under  the  water.  If  the  mud  is  of 
great  depth,  tlie  tubs  must  be  strengthened  with  addi- 
lional  1  ribs  to  resist  the  pressure. 

The  most  difficult  operation  in  sinking,  is  when  the 


cover  has  a  bed  or  beds  of  quicksand  in  it,  or  has  a  great 
bed  of  quicksand  from  the  surface  to  the  rock  head. 
This  circumstance  is,  in  all  cases,  productive  of  great 
additional  labour  and  expense.  In  the  early  times  of 
mining,  a  quicksand  cover  formed  an  insurmountable 
obstacle  to  the  miner  ;  and  it  is  only  within  the  period 
of  a  few  years  past,  that  the  operation  could  be  gone 
into  with  the  hope  of  ultimate  success.  As  this  is  one 
of  the  most  important  points  in  coal  mining,  and  as 
very  large  sums  have  been  lost  by  unsuccessful  attempts 
to  sink  through  the  sand,  the  different  processes  which 
have  been  adopted,  and  most  approved  of,  will  be  now 
described,  so  that  a  distinct  idea  may  be  formed  of  them. 

In  sinking  a  pit  tinough  any  cover,  the  nature  of 
which  is  not  known,  the  first  thing  to  be  done  is  to  prove 
it  by  boring;  when  that  is  done,  the  plan  of  operation 
most  suitable  can  then  be  determined  on. 

Beds  of  quicksand  are  frequently  found  covering  coal- 
fields upon  the  margin  of  the  ocean,  or  by  the  sides  of 
rivers.  One  of  the  oldest  plans  for  passing  through 
them,  is  by  what  is  termed  casting  out ;  this  is  still  prac- 
tised successfully.  If  the  sand  lies  close  to  the  surface, 
and  does  not  exceed  sixteen  feet  in  depth  to  the  under- 
lying bed  of  clay  or  the  rock  head,  the  plan  of  casting 
out  is  adopted  ;  if  it  is  deeper  than  this,  another  process 
is  required.  When  the  depth  is  about  sixteen  feet,  the 
first  operation  is  to  bring  up  a  surface  drain,  as  low  as 
the  situation  will  admit  of,  which,  in  most  cases,  from 
the  flatness  of  the  surface,  is  very  little;  then  from  the 
point  where  the  centre  of  the  pit  is  to  be,  a  circular  area 
is  marked  off,  of  such  a  width,  th^t  if  the  pit  is  to  be 
twelve  feet  diameter  inside  when  finished,  the  sand  may 
be  excavated  in  the  form  of  the  frustrum  of  a  cone, 
having  the  sides  sloping  at  an  angle  of  45  degrees,  which 
slope  is  set  off  at  such  width  as  to  uncover  the  imper- 
vious clay  or  rockhead  to  the  width  of  twenty  feet.  In 
this  case  the  mouth  of  the  excavation  would  be  about 
52  feet  in  width.  It  is  of  great  consequence  to  carry 
on  this  operation  very  expeditiously  ;  in  some  instances 
from  fifty  to  a  hundred  workmen  are  employed,  and  as 
much  of  the  sand  as  p>)ssible  is  taken  out  by  horses, 
carts,  and  barro»s,  and  laid  at  a  distance.  As  soon  as 
the  water  begins  to  gather,  sloping  pumps  are  used,  and 
the  water  never  allowed  to  accumulate.  When  the  slope 
renders  the  using  of  carts  and  barrows  no  longer  conve- 
nient, then  the  sand  is  thrown  out  by  various  means,  such 
as  by  men  from  one  stage  to  another,  by  trams  and  tram- 
rods  laid  along  the  slope,  or  by  common  jack-rolls  or 
windlasses,  with  ropes  and  buckets  erected  upon  fram- 
ing supported  by  tresses.  Horse-gins  are  also  used, 
placed  at  a  distance  from  the  pit;  and  when  the  water 
is  very  heavy,  a  small  steam-engine  is  employed  ;  the 
framing  over  the  excavation  being  either  supported  by 
tresses  and  stays,  or  by  masts,  from  which  the  framing 
is  suspended  by  tackles.  No  foundation  can  be  got  tor 
the  main  pumping  engine  till  the  pit  is  built  up  and  the 
cover  made  quite  secure.  If  towards  the  bottom  of  the 
slope  the  water  is  likely  to  produce  a  running  of  the 
sand,  the  slope  is  carefully  covered  with  compact  turf, 
cut  from  a  green  sward,  which,  though  a  very  simple 
remedy,  is  frequently  quite  effectual  if  applied  in  time  ; 
for  it  has  been  found  from  experience,  that  if  once  tiie 
bottom  of  the  slope  begins  to  run,  it  cannot  be  stopped 
in  its  progress,  so  that  in  a  short  time  the  whole  labour 
of  weeks  may  be  lost.  Plate  CCCXC.  Fig.  13.  repre- 
sents a  bed  of  quicksand  resting  upon  a  bed  of  iinpi  r- 
vious  clay,  which  clay  is  the  immediate  cover  ol  the 
Z  z  S 
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rock.  When  in  this  case  (lie  clay  is  found,  Ihe  first 
course  of  abhier  ^tonts,  jointetl  lo  the  radius  of  the  pit, 
is  laid  in  a  true  circular  position  in  llie  centre  of  Uie 
area,  a'ld  about  a  luot  into  the  clay  ;  or  in  some  cases 
vhere  the  cljy  is  not  very  stronj^,  a  circular  cril)  of 
wood  is  laid  down  ;  upon  this  the  ashler  is  huilt,  and  as 
each  course  of  stones  is  laid,  iibcut  a  fool  or  fifteen 
inches  of  well-vrouglit  clay  is  regularly  beat  all  around 
ihe  back  of  tie  building,  and  whatever  water  comes 
from  the  sand,  flows  up  at  the  back,  and  is  allowed  to 
run  over  ihe  building  into  the  area  of  the  pit,  in  order 
to  be  pumped  up.  As  the  ashler  and  moaiing  are  pro- 
gressively carried  up,  the  space  at  the  back  is  filled  up 
with  sand  and  rubbish,  until  the  pit  is  complelt-d  at  the 
top,  and  the  surface  made  suitable  for  the  operations  of 
the  colliery.  By  this  plan  none  of  the  water  louiid  in 
the  sand  goes  down  the  pit,  but  is  kept  back  by  the  clay 
moating  till  it  finds  a  natural  issue  at  the  surface.  A  is 
the  pit,  a  a  the  quicksand,  b  b  ihe  excavation  afterwards 
filled  up,  c  c  the  ashler  building,  d  d  the  nioiting  of 
clay.  ^Vhcn  this  is  done,  the  impervious  clay  is  sunk 
through  to  the  rock  head,  and  secured  with  ashler  in  the 
manner  mentioned  for  sinking  through  compact  cover. 
If  the  sand  rests  upon  the  rock  head,  and  the  rock  be  of 
a  kind  which  is  impervious  to  water,  then  the  ashler  is 
laid  upon  it  as  soon  as  a  level  foundation  is  made;  but 
if  it  is  a  porous  or  joinied  stone,  it  must  be  sunk  through 
until  a  stratum  impervious  lo  water  is  found,  from  which 
place  the  building  and  moating  commence. 

If  the  quicksand  is  deeper  than  sixteen  feet,  it  is 
thrown  out  in  the  first  jxlace  to  that  depth,  in  the  manner 
before  described,  and  the  additional  thickness  of  sand  is 
passed  through  by  means  of  strong  frames  of  wood,  at 
the  back  of  which  sheeting- piles  arc  driven  down  pro- 
gressively as  the  sand  is  taken  out  ;  but  this  mode  of 
passing  through  sand  is  uncertain  of  success,  and  is  not 
in  general  practice. 

The  manner  of  passing  through  mud  with  tubbing 
having  been  before  described,  tlie  same  kind  of  opera- 
tion is  applicable  to  passing;  through  quicksand;  and 
if  the  bed  of  sand  is  thick,  it  is  passed  through  by  what 
is  termed  a  drop  tub,  that  is,  after  a  number  of  tubs 
have  been  sunk  by  great  weights,  and  begin  to  get  body 
fast,  so  that  they  will  not  sink  any  farther,  another  set  of 
tubs  is  let  down  through  these,  and  continued  till  they 
reach  the  rock.  These  tubs  are  constructed  of  such 
strength,  as  to  resist  the  pressure  and  be  water-tight. 
If  the  tubbing  is  judged  lo  be  too  weak  at  the  bottom 
for  the  pressure,  an  additional  number  of  oak  cribs  are 
inserted.  During  the  operation,  the  boltoni  of  the  tub 
which  is  sinking  is  ktpt  slways  a  few  feet  lower  than  the 
spot  where  the  men  arc  lif'ing  the  sand,  in  order  to 
prevent  the  sand  flowing  in  from  the  back  of  the  tubs  ; 
and  it  is  necessary  to  keep  about  a  foot  of  water  upon 
the  top  of  the  sand,  and  to  hang  the  pumps  in  such  a 
manner  as  only  to  be  a  few  inches  into  it.  When  these 
tubs  are  completely  secured  and  wedged  tight  at  their 
junction  with  the  rock  head,  and  where  they  join  each 
other,  the  whole  internal  face  of  the  cribs  is  covered 
over  with  close  jointed  deals,  an  inch  and  a  quarter  thick, 
which  gives  the  pit  an  appearance  of  a  smooth  wooden 
cylinder. 

The  most  effectual  method  for  passing  through  beds 
of  quicksand  is  by  means  of  iron  cylinders,  termed 
cast-iron  tubbing.  If  the  pit  is  of  small  diameter, 
these  are  made  about  four  ieet  in  length,  with  strong 
flangesj  and  boll-holes  inside  of    the    cylinder,  with  a 


counterfort  ring  at  the  neck  of  the  8ange,  with  bracktls  ; 
the  end  of  the  lowest  cylinder  has  no  flange,  but  is 
rounded  to  render  its  sinking  through  the  sand  more 
easy.  If  the  pit  is  of  a  large  diameter,  then  the 
cylinders  arc  cast  in  segments  of  two,  three,  or  more 
pieces,  joined  together  with  inside  flanges,  having  a 
jointing  of  white  lead  and  oakum.  If  ihe  sand-bed  is 
thick,  suppose  cii^hty  feet  for  example,  the  practice 
now  is,  lo  divide  that  space  into  three  stls  of  cylinders, 
thirty  feet  each  in  length,  and  so  consti  utlcd  as  to  pass 
through  each  other  like  the  tubes  ot  a  telescope. 
These  cylinders  are  joined  together,  piece  alter  piece, 
and  pressed  down  by  great  weights,  using  the  same 
precauiioiis  in  keeping  the  lower  part  always  farther 
down  than  the  top  of  the  sand  where  the  men  arc  at 
work,  and  where  the  bottom  of  the  pumps  is  for  draw- 
ing the  water.  When  the  first  thirty  feet  of  cyliiiders 
is  put  down,  the  lower  part  of  the  next  set  of  cylindei  s 
is  passed  through  tlie  first  set,  and  the  sinking  carried 
on  unlil  the  additional  thirty  feet  of  cylindei s  are  sunk, 
after  which  the  third  set  of  cyhndtis  is  passed  down 
through  the  two  former  sets,  until  the  lower  part 
reaches  the  rock-head  or  impervious  stratum  ;  the  join- 
ings of  the  three  sets  of  cylinders  are  made  tight  by 
wedging  with  wood.  It  is  proper  to  remark  here,  that 
this  mode  of  dividing  the  deep  sand  to  be  passed  through 
into  spaces,  is  an  improvement  but  lately  adopted  at 
Newcastle.  Before  this  improvement,  almost  every  at- 
tempt to  pass  ilirough  very  thick  beds  of  quicksand  was 
rendered  abortive. 

The  engine-pit  being  thus  secured  by  one  of  the 
several  ways  before-mentioned,  the  process  of  sinking 
through  the  rock  is  now  ready  to  be  begun  ;  but,  belore 
commencing,  the  divisions  of  the  pit  formed  of  carpen- 
tay,  named  brattices,  are  made  ;  tnis  is  done  in  several 
ways. 

In  common  practice,  and  where  great  tightness  of 
jointing  is  not  required  for  ventilation,  on  account  of 
inflammable  air,  bars  of  wood,  named  buntons,  of  about 
six  inches  thick  and  nine  inches  in  depth,  are  fixed  in  a 
horizontal  position  across  the  pit;  they  are  placed  at 
different  distances  according  to  circumstances,  some- 
times at  the  length  of  a  pump  from  each  other,  and  at 
other  tiiTics  there  are  two  or  three  in  that  space.  These 
buntons,  are  all  placed  in  the  same  perpendicular  line, 
and  upon  these,  deals  of  an  inch  and  half  thick  are 
nailed,  having  llieii  joints  close  ;  and  each  length  of  these 
deals  takes  in  the  half  of  the  upper  and  under  bunton  to 
which  it  is  nailed.  In  deep  pits,  when  the  ventilation  is 
to  be  carried  on  by  the  brattice,  the  side  of  the  bunions 
next  the  pumps  is  covered  with  deals  in  the  same  way, 
the  joints  made  as  tight  as  possible,  and  next  the  pit  the 
irregular  joining  is  caulked  with  oakum,  and  fillcis  of 
wood  fixed  all  the  way  down  on  each  side  of  the  brattice  ; 
this  forms  a  double  pit. 

When  a  pit  is  divided,  so  as  to  form  three  pits,  it  is 
a  more  difficult  process  to  form  the  brattice,  -is  none  of 
the  bunions  stretch  across  the  pit,  the  ib/ee  which  form 
the  divisions  meet,  forming  an>,'les  "ith  each  other  near 
the  centre  of  ihe  pit;  and  in  order  to  give  them  stability 
and  strength  in  their  position,  they  do  not  lie  across  in  a 
horizontal  line,  but  have  a  rise  from  the  sides  to  the 
centre  of  about  nine  inches  where  they  meet,  and  a 
three-tongued  iron  strap  binds  them  together  by  means 
of  a  bolt  at  each  tongue.  Fillets  of  wood  are  carried 
down  the  whole  depth,  not  only  at  the  joinings  of  the 
brattice  with  the  sides  of  the  pit,  but  also  at  the  meetings 
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of  the  brattice  at  the  centre  of  the  pit ;  and,  for  farther 
security,  a  prop  of  wood  reaches  from  the  ceiiire  of  one 
set  of  hunlons  to  the  centre  of  those  immediately  above; 
by  this  means  a  very  slroni^  piece  of  carpentry  is  formed, 
having  its  sircni^th  dcpLntinii;u,)on  tlic  |)rinciples  of  the 
couple  of  a  roof.  Tlicse  buiiioiib  are  clad  on  all  sides 
with  deals  from  top  to  bottom  ;  and  the  ends  of  all  the 
tieals  meet  each  other  in  the  middle  of  a  bunion. 

In  quadrant  pits  the  buntor.s  cross  each  other  in  the 
centre  of  the  pit  at  right  ani^les,  and  are  j^enerally  only 
let  in  about  an  inch  into  each  other,  in  place  of  bcinsj 
hi.lf  checked.  Plate  CCCXC  Fig.  9  is  a  double  pit, 
A  I  he  engine  pit,  B  pit  for  arawmg  coals;  Fijj.  10  is 
a  triple  pi',  A  the  engine  pit,  B  and  C  pits  for  drawing 
coals;  Fig.  11.  is  a  quadrant  pit,  A  me  engine  pit,  B 
the  pit  for  the  ventilating  furnace,  C  and  D  pits  for  draw- 
ing coals. 

These  methods  now  described,  being  such  as  are 
used  ill  the  piacticc  of  mining  when  sinking  through 
the  covei,  securing  the  sides  of  the  pit,  and  dividing  the 
pits  by  brattices,  it  must  be  remarked,  that  several  of 
these  processes  are  attended  with  such  immense  ex- 
pencc,  that  it  is  only  in  districts  where  great  returns  of 
profit  are  made,  that  they  can  be  attempted.  It  is  at 
Newcastle  and  Whitehaven  where  by  far  the  greatest 
capitals  are  employed,  and  where  the  very  expensive 
methods  of  sinking  through  quicksand  are  adopted  and 
prosecuted  with  vigour  and  success.  As  engine-pits  are 
now  sunk  in  winnings  of  collieries  made  from  the  depth 
of  20  to  150  fathoms,  that  is,  with  pits  having  one  set 
of  pumps,  to  those  having  five  sets,  the  operation, 
though  in  most  of  the  circumstances  the  same,  is  very 
different  as  to  labour,  difficulties,  expei^.ces,  and  skill  re- 
quired. In  winnings  of  a  moderate  depth,  if  the  water 
found  in  the  cover  is  kept  from  descending  the  pit,  the 
feeders  found  in  the  rock  are  allowed  to  flow  down. 
In  deep  winnings,  the  most  minute  attention  is  paid  to 
prevent  any  water  from  descending,  by  methods  to  be 
described  afterwards. 

As  75  fathoms  is  leckoncd  rather   beyond    the    aver- 
age depth  of  winnings  or  of  engine-pits  in  Great  Bri 
tain,  and  as  in  practice  it  embraces  three  sets  of  pumps, 
by  describing  this  operation,  we  describe  also  the  more 
simple  winnings  of  one  and  two  sets. 

As  soon  as  the  pit  is  sunk  to  such  a  depth  that  the 
engine  must  be  applied  to  pump  the  water,  the  first 
set  of  pumps  is  let  down  the  pit ;  these  are  termed 
the  sinking  set,  they  are  jointed  with  strong  flanges 
and  bolts,  having  a  jointing  of  lead  of  about  half  an 
inch  thick,  covered  with  tarred  flannel.  There  are  se- 
veral methods  for  suspending  them  during  the  process 
of  sinking,  as  they  must  rest  on  the  bottom  of  the  pit, 
and  be  lowered  gradually  as  the  rock  is  blown  up  and 
wrought  away.  The  common  practice  in  pits  with 
one  or  two  sets  of  pumps,  and  wiiere  the  sets  are  of 
no  great  size  or  weight,  is  to  have  two  shroud-laid 
ropes  or  cables,  named  ground  ropes,  of  abundant  extra 
strength  to  meet  casualties  and  heavy  strains.  These 
ropes  are  made  fast  below  the  clack-seat  door,  and  are 
passed  up  each  side  of  the  pump->,  having  a  piece  of 
service  or  lapping  put  round  them,  opposite  to  each 
flange,  to  prevent  their  being  chafed  or  cut  ;  and  a 
stiong  lashing  of  pliable  hand  line  acts  as  a  collar  at 
each  pump,  which  connects  the  whole  pile  firmly  to- 
gether. The  ropes  are  sometimes  passed  over  two 
large  pulleys  at  each  side  of  the  pit  miuth,  and  several 
turns  are  taken  round  a   stror.g  circular  post  of  wood, 


fixed  deep  and  fiimly  in  the  ground.  As  the  pumps 
sink  down,  the  ground  ropes  are  slacked  off  or  eased 
away,  care,  however,  being  tjkcn  to  keep  a  considerable 
bearing  upon  thini,  so  as  to  have  at  least  a  fourth  or  a 
third  of  the  weight  suspended  ;  this  is  a  very  rndc 
anti  a  very  old  plan,  though  still  in  practice.  This 
method  is  greatly  improNed  by  having  strong  6vc-folc! 
tackles  attached  to  tiie  top  of  the  ground-ropes,  and 
the  fold  of  the  tackles  passed  round  the  post  as  above 
described  ;  by  this  plan  the  lowering  is  iiot  only  per- 
formed more  correctly  and  easily,  but  the  pumps  can  be 
lifted  up  immediately  by  applying  tne  lackitfolds  to 
crabs  or  capstans.  In  this  ploct^s  a  caution  is  neces- 
sary while  the  pumps  we  lowering,  that  their  Hangis 
do  not  catch  any  of  the  limber  work  in  the  pit,  as  the 
weight  would  not  only  break  them,  but  endanger  the 
lives  of  the  men  at  the  bottom. 

But  the  most  complete  and  correct  plan  for  lower- 
ing the  pumps  in  sinking,  is  the  following,  wliich  was 
practised  and  brought  into  use  by  the  Newcaa'le  en- 
gineers. There  are  attached  to  the  wind  i)ort,  or  suc- 
tion piece,  two  very  strong  ears,  (^see  Plate  CCCXCI. 
Fig.  1.)  having  couniei  fort  brackets  upon  the  upper  side; 
i;i  each  of  these  is  a  squaie  hole,  ihiee  and  a  half  inches 
diameter,  through  which  rods  of  iron  are  put  and  se- 
cured by  a  strong/COtier  at  the  under  side  of  Ihe  ear. 
To  these  rods,  U  plates  are  attached  ;  these  plaits  arc 
fixed  to  wooden  spears,  six  or  seven  inches  square,  ac- 
cording to  circumstances,  and  are  connected  together 
with  side  plates,  in  the  same  manner  as  pump  spears. 
These  spears  are  carried  up  the  sides  of  the  pumps, 
and  close  to  the  flanges,  until  they  are  as  high  as  the 
top  cf  the  sinking  set  of  pumps,  or  a  few  fjihoms 
higher.  Under  each  flange  of  the  pumps,  a  lashing  of 
pliable  rope  is  pjssed  round  both  the  spears  and  the 
pumps  ;  this  keeps  the  whole  very  firm  and  in  a  per- 
pendicuLir  direction.  To  the  top  of  the  speais.  U 
plates  are  fixed,  having  a  large  strong  eye  at  top  ;  to 
each  of  thes-;  eyes,  a  five-fold  tackle  is  hooked,  and  the 
upper  blocks  or  pulleys  are  suspended  from  strong 
wooden  beams  at  the  top  of  the  pit.  The  tackle-folds 
pass  upwards  fiom  the  lower  pulleys,  ovir  single  pulleys 
at  each  side,  and  are  hove  upon  capstans  till  there  is 
an  equal  bearing  on  both  tackles.  To  the  arms  of  the 
capstans,  sledges  are  attached  with  ropes  or  chains; 
these  sledges  are  loaded  with  weights  in  proportion  to 
the  weight  of  the  column  of  pumps,  and  as  additional 
pumps  are  added,  more  weight  is  put  into  the  sledges. 
By  this  very  correct  and  mechanical  arrangement,  the 
sinking  set  of  pumps,  in  the  most  gradual  manner,  and  of 
their  own  accord,  stnk  as  the  pii  is  sunk,  and  draw  round 
the  capstans.  B;  fore  this  method  was  adopted,  the 
trouble,  loss  of  lime,  and  danger  attending  the  lower- 
ing of  sinking  sets,  were  uncommonly  great.  As  the 
sinking  set  is  constantly  going  down,  and  the  point  lor 
the  delivery  of  the  water  always  varying,  a  pipe  of  the 
same  diameter  as  the  pumps,  but  much  lighter,  is  used, 
about  eleven  feet  long,  having  a  short  pipe  cast  near  the 
top.  to  which  a  hose  or  hoggar  of  leather  is  ailachcd, 
of  sufficient  length  to  reach  the  cistern  where  the  water 
is  delivered.  This  is  called  tlie  hoggar-pipe  ;  and  in  the 
course  of  sinking,  as  soon  as  the  top  of  tne  hoggar  is 
upon  a  level  with  the  top  of  the  cistern,  the  hoggar- 
pipe  is  removed,  a  common  pipe  put  in  ils  place,  and 
upon  the  top  of  thia  pipe  the  hoggar-pipe  is  agiin  fixed. 
In  this  manner  the  operation  of  sir.king  goes  on,  until 
the  column  of  pumps  has  reached  either  the  bottom  of 
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the  pit,  or  the  place  fixed  upon  for  having  another  set 
of  pumps.  A,  is  the  sinking  stt  of  pumps,  a,  a,  the 
cars  through  which  the  iron  rods  pass  connected  with  the 
spears  ;  b,  b,  the  spear  ;  c,  c,  the  lashings  ;  rf,  tlic  hog- 
gar-pump;  e  the  hoggar  ;  /,  y,  the  tackles;  £•,  g,  the 
single  pulleys;  A,  h,  the  tackle-fold  leading  to  the  cap- 
stans; i  the  pump  spears. 

In  a  siiiking  set  of  pumps,  the  wind-bore  or  suction- 
piece,  is  not  open  at  the  bottom  as  in  the  other  sets, 
which  arc  fixed,  but  it  is  rounded  and  of  a  long  form  ; 
it  is  perforated  with  holes  of  from  one  to  two  inches 
diameter,  where,  besides  the  small  holes,  tliere  is  a  large 
hole  for  admitting  a  man's  hand,  in  onler  tliat  the  cavity 
may  be  at  any  time  cleared  of  rubliish  wliich  may  gather 
within  it.  When  the  workmen  arc  sinking,  the  large 
hole  is  filled  with  a  I'lug,  having  a  projection  of  such 
length  as  renr'ers  it  easily  drawn  at  any  lime  ;  the  work- 
men have  a  number  of  plugs  for  the  small  holes,  and 
when  the  operation  of  sinking  begins,  the  upper  tiers 
of  holes  are  plugged  up,  and  the  ingress  of  the  water 
confined  to  the  lower  holes.  By  this  plan,  as  the  bottom 
of  the  suction-piece  is  kept  in  the  bottom  of  the  sump, 
or  lowest  part  of  the  pit,  the  other  part  of  the  pit  bottom 
is  kept  dry  for  the  operations  of  the  workmen.  If  the 
growth  of  water  abates,  more  holts  are  plugged  up; 
if  it  increases,  an  additional  number  of  them  are  opened. 
When  the  operation  of  sinking  is  suspended  for  any  time, 
all  the  plugs  are  withdrawn  in  order  to  give  full  water 
way  to  the  regular  working  of  the  engine  ;  and  as  much 
depends  upon  keeping  the  suction-piece  safe,  w  here  it  is 
exposed  to  violent  strokes  from  the  blowing  up  of  the 
harder  rocks,  it  is  necessary  either  to  wrap  it  round  with 
old  ropes,  or  to  case  it  with  staves  of  soft  wood,  which 
will  not  easily  split.  It  is  further  to  be  observed,  that 
as  in  sinking,  a  vast  quantity  of  air  enters  with  the  water 
every  stroke  of  the  engine,  the  pumps  are  filled  with 
air  and  water  together.  On  this  account,  the  engine 
is  wrought  upon  air,  as  it  is  termed  ;  and  it  is  the  object 
of  the  engine-keeper  not  only  to  make  the  lifting  stroke 
very  slow,  but  so  to  regulate  the  movement,  that  when 
the  stroke  is  completed,  the  engine  may  stop  several  se- 
conds before  it  makes  the  returning  stroke,  to  allow  all 
the  air  to  ascend.  If  the  engine  is  working  as  a  double 
power  engine,  the  same  kind  of  halt  must  be  made  at 
the  returning  stroke.  This  mode  of  working  the  en- 
gine is  now  regulated  either  by  water  cataracts,  or  by 
air  vessels  attached  to  the  gear  of  the  engine  ;  or  in 
an.all  engines,  the  working  is  regulated  by  a  man  upon 
the  bands  of  the  ergiiie,  when  the  improved  regulators 
are  wanting.  As  the  working  barrels  are  generally 
nine  or  ten  feet  long,  and  the  full  stroke  of  the  engine 
from  seven  to  eight  feet,  when  at  regular  work,  it  is 
the  practice  to  lessen  the  length  of  stroke  in  sinking  to 
about  six  feet,  because,  as  the  pumps  are  constantly 
going  down,  the  bucket  in  the  working  barrel  progres- 
sively has  its  working  space  higher  up.  If  the  wurk- 
ing  barrel  is  ten  feet  long,  and  the  restricted  stroke  of 
the  engine  six  feet,  and  if  the  bucket  is  at  the  bottom 
of  the  barrel  when  the  engine  is  ready  to  make  its  stroke, 
then  the  pumps  can  be  lowered  about  four  feet,  ere  the 
bucket  be  working  at  the  top  of  the  barrel.  To  this 
descent  of  the  pumps  particular  attention  has  to  be  paid ; 
and  therefore,  as  soon  as  the  pumps  have  sunk  four  feet, 
the  spears  and  bucket  are  let  lour  feet  lower  into  the 
barrel,  and  this  is  done  at  the  top  of  the  pit,  when  the 
spears  overlap,  and  are  fixed  laterally  by  screwed  glands. 

The  common  depth  for  a  set  or  column  of  pumps 


being  from  25  to  30  fathoms,  when  this  depth  is  at- 
tained by  the  first  stt,  preparation  must  be  made  for 
fixing  the  upper  pit  cistern,  into  which  the  upper  set 
of  pumps  is  to  be  placed,  and  into  which  the  water  oi 
the  second  set  is  to  be  thrown.  If  a  strong  bed  of  sand- 
stone is  found,  a  scarcement  is  left  of  the  rock  pro- 
jecting about  three  feet  into  the  pit,  and  is  foimed,  in 
the  course  of  sinking,  into  a  chin  or  strong  bracket,  to 
support  that  part  oi  the  cisterii  upon  which  the  upper 
set  of  pumps  is  to  rest ;  and  a  few  feet  under  it, 
the  pit  is  formed  into  its  regular  width.  A  recess  is 
cut  into  the  side  of  ti.e  pit  backwards  from  the  brack- 
et, for  hohiing  the  cistern  into  which  the  upper  set  of 
pumps  is  to  be  placed.  For  tlie  greater  security  of 
the  place  where  the  pumps  rest,  the  recess  is  formed 
dove-tailed,  about  eleven  feel  back  Irom  the  face  of  the 
bracket,  from  three  to  four  feel  in  breadth,  and  about 
thirty  inches  in  depth.  Into  this,  a  pit  cistern  bun- 
ton  is  laid  and  firmly  wedged,  composed  either  of 
oak  or  of  best  foreign  redwood  lane,  having  the  thick 
enil  laid  into  the  back  part  of  tlie  recess,  to  prevent  its 
coming  forward  into  the  pit,  by  the  concussions  and 
vibrations  ol  the  pumps,  and  in  case  of  any  failure  of 
the  bracket  under  the  pumps.  The  inner  end  of  this 
bunton  is  farther  secured  by  blocks  or  chokes  of  wood, 
placed  betwixt  the  upper  side  of  the  bunton  and  roof 
of  the  recess;  similar  chokes  are  placed  upon  the  in- 
ner end  of  the  cistern.  When  the  rock  is  of  such  a 
quality  as  not  to  be  fit  for  forming  a  bracket,  then  a 
cross  bunton  of  wood  is  substituted,  from  one  to  tliree 
feet  in  breadth,  and  from  two  to  four  feet  in  depth, 
according  to  the  weight  of  the  column  of  pumps  to  be 
supported.  This  bunton  is  fixed  into  the  sides  of  the 
pit,  and  has  a  hold  at  each  end  from  two  to-  four  feet, 
according  to  the  strength  of  the  rock  ;  upon  this  the 
cistern  is  placed,  having  a  recess,  as  before  described  ; 
sometimes  logs  eight  inches  thick  are  placed  into  the 
recess,  at  right  angles  to  the  cross  bunton,  firmly  secur- 
ed together,  and  upon  these  the  cistern  is  placed. 

Although  Irom  20  to  30  fathoms  is  the  common 
length  of  a  lilt  or  set  of  pumps,  it  sometimes  is  neces- 
sary to  make  it  muth  longer,  when  no  place  can 
be  found  in  the  shall  for  fixing  a  cistern,  on  account  of 
the  tubbing  ;  from  this  cause  a  lift  of  pumps  has  been 
made  ot  7u  fathoms  in  length  ;  but  this  requires  uncom- 
mon strength  of  every  material,  and  such  a  length  is  only 
made  from  absolute  necessity. 

It  is  the  practice  to  use  the  sinking  set  of  pumps  for 
sinking  the  whoie  depth,  so  that  as  soon  as  the  first 
cistern  is  ready,  a  set  ol  pumps,  named  a  fixed  set,  is 
substituted  for  the  sinking  set.  In  common  practice, 
fixed  sets  of  pumps  are  joined  together  by  flanges  and 
bolts,  but  in  the  iinpiovio  practice,  all  the  fixed  sets 
have  spigot  and  faucet  joints  ;  and  the  joints  arc  made 
water  tight  by  lappings  of  tarred  fljiinel.  Bin  the 
lower  set  of  pumps  of  tveiy  engine  '  as  fl.mge  joints, 
with  strong  holis,  for  the  special  puipose  ol  ineii  being 
connected  in  one  firm  column,  so  that  if  the  water 
should  grow  up  the  pit,  or  any  leak  happen  in  them 
below  water,  the  whole  may  be  (h:.wn  up  fiom  the  bot- 
tom, if  necesssry,  and  repaired  ;  which  operaiion  could 
not  be  tflected  wiih  the  other  kind  of  joints,  as  they 
would  not  hang  together.  In  the  case  where  there  is 
only  one  lift  of  pumps,  the  flange-joints  are  for  the  same 
reason  used.  The  spigot  and  faueet  joints  render  the 
drawing  of  pumps  one  by  one,  and  placing  laul  jointing 
them,  a  much  quicker  operation  than   when  the  other 
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joints  are  used.  In  general,  the  operation  may  be  per- 
formed in  less  than  a  tenth  of  the  time  required  for 
the  other  kind  ;  and  it  may  be  frequently  of  great  sei- 
vice  to  have  the  upper  hall  ot  the  lower  set  with  spis^ot 
and  faucet  joints,  if  there  is  no  risk  of  the  water  risini^^ 
very  quickly  up  the  shaft,  of  which  there  is  generally 
little  dani^er  after  the  colliery  is  opened  up  and  a  suffi- 
cient reservoir  formed  for  the  water. 

With  regard  to  the  mode  of  collaring  the  pumps  in 
the  pit,  keeping  them  steady,  and  in  a  true  perpendi- 
cular line,  the  old  practice  is,  to  have  two  buntons  of 
about  nine  inches  deep,  and  six  inches  in  breadth,  to 
pass  close  to  the  side  of  each  pipe  under  the  flange 
or  joint.  The  ends  of  these  are  fixed  into  the  shaft  wall, 
and  the  other  ends  rest  on  brackets  fixed  to  the  brat- 
lice  Wall ;  the  other  sides  of  the  pipe  are  collared  by 
pieces  of  wood,  named  rackings,  and  in  some  cases 
stretch  only  the  breadth  of  the  buntons  ;  or,  if  the  pit 
admits  of  it,  one  or  both  of  them  are  fixed  into  the  side 
of  the  shaft  wall.  The  improved  plar.,  in  order  to  give 
as  much  room  as  possible  for  the  operations  which  are 
so  frequently  carried  on  in  the  engine  pit  where  the 
pumps  are,  is  to  tix  a  strong  bunton  under  the  joint  of 
each  pipe  ;  to  which  buntons  the  pipes  are  firmly  attach- 
ed by  a  collar  of  iron,  with  screws  and  nuts,  as  represent- 
ed Plate  CCCXC.  Fig.  13.  By  this  plan  there  is  much 
more  room  in  the  pit. 

Though  this  inode  of  fixing  the  pumps  is  very  suit- 
able for  all  the  upper  sets  of  pumps,  it  is  not  so  for 
lower  sets,  where  from  accidents  to  which  they  are 
liable,  the  pumps  are  sometimes  to  draw  up  bodily. 
The  mode  of  frxing  with  buntons  and  rackings  is 
therefore  preferred  in  the  lowest  set,  and  the  fixtures 
are  so  made,  that  if  there  is  not  time  to  remove  the 
buntons  and  rackings,  the  whole  may  be  hove  up.  In 
cases  where  the  buntons  hold  fast,  they  must  be  cut 
away  under  water  by  chissels  fixed  upon  loaded  spears. 

With  regard  to  the  water  which  is  found  in  sinking 
through  the  several  strata,  in  ordinary  cases  it  is  con- 
ducted down  the  walls  of  the  shaft.  If  the  strata  are 
of  a  firm  consistency,  a  hollow  ring  is  cut  into  the 
sides  of  the  pit  in  a  spiral  line  down  the  shaft,  and 
when  the  ring  can  hold  no  more  water,  the  water  is 
either  conducted  down  in  a  square  spout  to  the  near- 
est pit  cistern,  or  a  groove  is  made  in  a  perpendicular 
direction  in  the  shaft  wall,  and  a  squere  box  either  in- 
serted into  it,  flush  with  the  sides  of  the  pit,  or  it  is  co- 
vered with  deal  fitted  tightly  to  the  cavity.  Similar 
spiral  rings  are  formed  in  succession  downwards,  and 
the  water  conducted  always  into  the  nearest  pit  cis- 
tern. The  improved  plan  is,  to  insert  rings  of  wood 
or  cast  iron,  flush  with  the  s.des  of  the  pit,  and  the  wa- 
ter is  conducted  from  one  ring  to  another,  by  means  of 
perpendicular  pipes,  until  the  under  ring  can  hold  no 
more  water.  When  the  waier  from  that  ring  is  car- 
ried in  pipes  to  the  nearest  cistern,  then  a  new  set  of 
rings  is  inserted  under  these,  and  the  water  conducted 
in  the  same  manner  all  the  way  down.  As  keeping 
a  pit  dry  is  an  important  point,  great  attention  is  paid 
to  the  doing  of  it  well.  When  it  happens  in  an  engine- 
pit  that  there  are  a  great  many  beds  of  coal  found  in 
the  shaft,  a  mine  a  few  yards  long  is  driven  into  each 
coal,  and  a  bore  put  down  from  one  coal  to  another,  the 
water  is  gathered  into  each  coal,  and  descends  through 
the  bores  to  the  pit  cisterns. 

The  practice  of  keeping  the  shafts  dry,  as  now  de- 
scribed, is  very  generally    adopted   in   Great    Britain, 


when  the  pits  are  of  a  moderate  depth,  and  when  all 
the  water  found  in  sinking  can  be  drawn  by  an  engine 
of  a  moderate  power.  But  in  very  deep  pits,  such  as 
those  in  the  counties  of  Northumberland,  Durham,  and 
Cumberland,  where  they  are  from  80  to  150  fathoms 
in  depth,  the  preventing  of  the  water  found  in  sinking, 
from  being  a  burden  upon  the  engines,  is  most  care- 
fully attended  to,  and  is  one  of  the  chief  points  in  the 
science  of  mining.  In  this  operation,  much  skill  and 
resolute  determination  are  displayed.  The  mode  of 
passing  through  the  cover,  and  the  various  modes  for 
preventing  the  water  from  that  source  descending  into 
the  pit,  have  already  been  described.  The  next  thing 
is,  to  point  out  the  plans  which  have  been  successfully 
adopted  for  pi  eventing  the  water  found  in  sinking  from 
flowirtg  into  the  pit,  and  becoming  a  burden  upon  the 
engine.  Those  strata  which  generally  produce  the 
greatest  feeders  of  water,  are  the  sandstones,  particu- 
larly those  of  an  open  porous  texture,  or  those  which 
have  very  open  cutters.  Sometimes  both  these  quali- 
ties are  combined,  and  then  the  growth  of  water  is  un- 
commonly great.  Several  of  the  sandstones  are,  how- 
ever, impervious  to  water,  and  almost  all  the  beds  of 
light-coloured  argillaceous  schistus  or  fire-clays  are  par- 
ticularly so,  being  very  close  in  their  texture.  But 
some  of  the  sandstones,  though  impervious  to  water  in 
their  texture,  have  wide  and  open  cutters  which  pro- 
duce much  water.  Feeders  of  water  are  also  frequent- 
ly found  at  the  beds  or  partings  betwixt  two  of  the 
strata.  Those  strata  which  are  impervious  to  water  are 
said  to  be  capable  of  turning  water. 

While  the  sinking  of  one  of  these  deep  pits  is  going 
forward,  a  regular  journal  is  kept  of  every  part  of  the 
operation,  and  each  feeder  of  water  is  measured,  not 
only  after  it  is  found,  but  daily,  to  find  if  its  growth 
increases,  abates,  or  is  regular.  The  mode  of  measur- 
ing is  by  receiving  the  water  into  a  vessel  of  30  or  60 
gallons  content,  and  finding,  by  a  seconds  watch,  the 
time  required  to  fill  it.  Three  experiments  of  this  kind 
are  made  at  each  trial,  and  the  average  time  of  the  three 
entered  in  the  journal.  When  the  feeders  of  water  in 
one  or  more  of  the  strata  sunk  through  are  producing 
such  a  quantity  of  water,  as  to  render  the  stopping  of  it 
back  absolutely  necessary,  the  first  thing  to  consider  is, 
whether  any  of  the  strata  passed  through  under  the 
feeders  are  impervious,  or  capable  of  turning  water; 
and  if  there  are  none,  the  pit  must  be  sunk  till  a  stratum 
of  that  kind  is  found  ;  then  the  strata  are  to  be  examin- 
ed upward,  until  a  similar  stratum  is  fixed  upon.  There 
are  three  methods  of  keeping  back  the  feeders  ;  viz.  by 
plank  tubbing,  iron  tubbing,  or  by  oak  cribs.  As  the 
pressure  to  be  resisted  is  the  next  consideration,  it  be- 
comes necessary  to  explain  its  extent  or  limits.  To  il- 
lustrate which,  Plate  CCCXC  Fig.  14.  represents  a  pit 
sinking  through  the  various  strata,  having  a  cover  of 
sand  with  much  water  resting  on  the  rock  head.  It  is 
evident,  from  what  was  explained  when  treating  of  the 
forms  of  coal-fields,  that  each  stratum  sunk  through  in 
any  pit,  whether  near  the  surface,  or  at  the  greatest 
depth,  rises  in  one  direction  until  it  meets  the  alluvial 
cover  ;  for  which  reason,  the  pressure  of  water  at  the 
bottom  of  the  tubbing  which  rests  on  the  rock-head,  is 
as  the  depth  of  the  water  found  in  the  cover  ;  and  if  a 
stratum  a  is  found  to  yield  a  great  quantity  of  water,  and 
that  the  stratum  d  above,  and  the  stratum  c  beneath  it, 
are  impervious  to  water,  if  the  porous  stratum  u  is  twelve 
feet  thick,  and  no  water  found  in   the    strata   passed 
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through  from  the  rock-head,  until  that  ilci)tii  \vhich  is 
supposed  to  be  fifty  faihoms  Iroin  the  surface  of  the  wa- 
ter in  ihc  cover,  in  this  case,  the  tul)bing  or  cribbing 
lias  not  to  resist  tlie  pressure  of  the  watci  of  twelve  feet 
only,  but  iiiust  be  made  ol  strength  stiflicicnt  to  resist 
a  column  of  water  equal  to  a  perpendicular  ahilude  of 
fifty  fathoms;  because  the  stratum  a  meets  the  alluvial 
cover  at  rf,  the  fountain-head  from  which  all  the  water 
found  in  sinking  proceeds.  Upon  this  principle,  though 
no  fecdci  of  water  was  found  of  any  mugniiude  until 
the  pit  had  been  sunk  100  fathoms,  if  this  water  re- 
f]uircd  to  be  tubbed  off  in  a  stratum  only  three  feet  in 
thickness,  the  lubbini^  would  require  a  strength  equal 
to  the  resisting  of  100  fathoms  of  pressure  ;  for  although 
the  water  may  only  come  through  the  open  pores  of 
the  stone,  yet,  when  the  water  is  resisted,  these  innu- 
merable tubes  act  upon  the  tubbing  with  the  full  effect 
of  the  whole  hydrostatic  column  ;  for  it  is  lound  from 
experience,  that  whatever  water  occurs  in  pits,  or  in 
the  working  of  mines,  proceeds  from  the  surface.  A 
clear  understanding  of  this  principle  is  an  essential 
point  in  mining.  Upon  this  principle,  also,  if  the  cover 
which  rests  upon  the  rock-head  is  of  imp  rvious  clay, 
very  little  water  *vill  be  found  in  the  strata  ;  but  if 
sand  beds  rest  upon  it,  or  rivers  run  along  it,  the  water 
will  be  very  abundant. 

From  this  view  of  the  great  pressure  of  water  found 
in  sinking,  the  tubbing  it  ofi' is  an  opi  ration  of  the  first 
consequence;  and  requires  much  skill,  attention,  and 
piactice.  If  several  fuhoms  of  the  strata  are  to  be 
tuDbed,  in  order  to  resist  the  flow  of  water,  the  pit  has 
to  be  widened  regulaily,  lo  admit  tlie  kind  of  tubbing 
proposed  to  bt-  put  in.  The  greatest  width  being  re- 
quired for  plank  tubbing,  and  the  least  width  for  iron 
tubbing.  Plate  CCXXC  Fig.  15.  represents  a  pit  widen- 
ed out  for  plank  tubbing,  where  a.  a,  a,  a,  are  the 
impervious  strata,  b.  6,  the  porous  strata  yielding  the  wa- 
ter, the  bottom  of  the  recess  c,  c,  is  made  level,  and  as 
smooth  as  possible,  by  means  nf  mason  irons.  The  same 
points  are  attended  to  in  working  ofl"  the  upper  part  of 
the  recess  d,  d.  in  this  operation,  wedging  cribs,  spik- 
ing cribs,  and  main  cribs  are  used  ;  besides  the  plank 
■which  forms  the  tub,  a  quantity  of  fine  dry  clean  reeded 
deal  is  prepared  for  forming  the  joints,  which  is  known 
by  the  name  of  sheeting  deal.  'I'his  sheeting  deal  is 
always  applied  in  pieces  laid  end-ways;  that  is,  with  the 
end-reed  of  the  wood  towards  the  area  of  the  pit.  As 
much  of  the  security  depends  upon  the  tub  being  water- 
tight at  its  jointing  with  the  rock,  several  plans  have 
been  adopted  for  this  purpose,  the  most  approved  of  is 
represented.  Fig.  2.  P.ate  CCCXCI. 

In  order  to  give  room  for  the  lower  wedging  crib,  the 
recess  is  cut  a  few  inches  wider,  as  at  c,  fioni  b  to  c  is 
laid  with  sheeting  deals  all  around  the  circle,  or  with  a 
thin  uniform  stratum  of  oakum.  Upon  this  the  wedg- 
ing crib  d  is  laid,  and  neatly  jointed  to  the  radius  of  the 
pit,  each  segment  trained  exactly  to  the  circle.  At 
each  joint  of  the  segment  sheeting  deal  is  inserted. 
This  wedging  crib  is  about  ten  inches  in  the  bed,  and 
six  inches  deep.  The  space  e,  at  the  back  of  the  crib, 
about  two  and  a  half  inches  wide,  is  filled  with  pieces 
of  I  lean  reeded  dry  deal,  inserted  end-ways  :  and  this 
is  regularly  wedged  with  one  set  of  wedges  all  around  ; 
then  with  a  second  and  third  set  in  the  same  regular 
manner,  the  object  being  to  keep  the  crib  in  a  posi- 
tion truly  circuUr,  the  wedges  used  in  this  operation 
are    made   of  dry    clean  fir,   very  thin  at  the  head  in 


comparison  with  their  length,  openings  are  made  lop 
entering  the  points  of  these  wedges  by  a  steel  wedging 
chisscl ;  and  the  wedging  is  continued  regularly  aruund, 
until  the  steel  wedging  chissel  cannot  make  an  opening 
in  the  wood.  I5y  this  opeiation  no  water  can  pass 
downwards  by  the  back  of  the  ciib.  The  next  opera- 
tion is,  lo  fix  a  spiking  crib,/',  to  the  rock,  about  10  or 
12  feet  fioni  the  lower  crib,  according  to  the  length  of 
the  planks  to  be  used  for  the  tubs.  This  spiking  crib 
is  about  five  inches  square,  and  is  only  used  lor  spiking 
the  deals  of  the  tub  lo  it.  They  must,  however,  be  set 
true  lo  the  sweep  of  the  pit,  as  upon  them  the  true  cir- 
cular figure  of  it  depi  iids.  This  spiking  crib  being 
plai  ed,  the  tubbing  deals,  /r,  are  lo  be  fixed.  These  arc 
made  of  deals  three  inches  thick,  and  about  six  inches 
broad,  |)laned  on  all  sides,  and  the  joints  wrought  to 
the  true  bevel  of  the  circle  of  the  pit.  Sheeting  deals 
are  laid  under  the  deal  ends,  and  the  tub  deals  are  fiiiii- 
ly  set  together,  one  by  one,  in  a  perpendicular  direc- 
tion, their  upper  ends  reaching  to  the  middle  of  the 
spiking  crib  J'.  Formerly  these  planks  were  fixed  to 
the  spiking  cribs  with  iron  nails  or  spikes,  but  as  these 
were  soon  destroyed  by  corrosion,  particularly  when 
there  was  any  salt  in  the  water,  treenails  are  now  used, 
and  lound  to  be  much  belter.  When  the  planks  are 
set  around,  and  within  less  than  three  breadths  of  a 
plank  from  being  closed,  a  plank  is  placed  on  each  side 
ot  the  opening,  having  a  square  joint  next  each  oilier  in 
place  of  being  bevelled,  which  leaves  a  lectangular  or 
parallel  space  for  inserting  ihe  closer  or  closing  plank. 
This  plank  is  prepared  so  as  just  to  enter  by  force,  it  is 
then  rubbed  on  the  edges  with  soft  soap,  and  is,  by  main 
force,  and  heavy  mallets,  driven  flush  with  the  other 
plank.  The  sheeting  deals  under  the  ends  of  the  plank, 
and  in  the  joints  of  tlie  wedging  crib,  are  then  wedged 
light,  in  Ihe  manner  before  lueiitioned.  The  main  cribs 
gg.  are  then  to  be  placed  as  counierforls,  for  the  security 
and  strengtiiening  of  the  tubbing.  These  cribs  are  made 
in  the  manner  before  mentioned  ;  they  are  about  eight  or 
nine  inches  in  the  bed,  seven  inches  thick,  and  are  placed 
at  distances  from  each  other,  projiortiuned  to  the  column 
of  water  to  be  resisted.  Ai  great  depths  they  are  laid 
close  together,  and  the  distance  from  each  other  increases 
as  the  pressure  decreases,  care  being  taken  to  have  al- 
ways a  decided  excess  of  strength,  and  made  to  bear 
equally  against  the  tub  deals,  by  means  of  wedging  at 
the  joints.  The  fiist  main  crib  is  laid  close  lo  the  foot 
of  llie  tub  deals,  and  resting  on  the  wedging  crib.  Dur- 
ing this  opcraiion,  the  growth  of  water  at  the  back  of 
the  tubbing  is  allowed  to  flow  freely  through  a  ping 
hole  at  the  loot  of  the  tubbing,  until  the  whole  operation 
is  completed.  The  upper  ends  of  the  first  set  of  tub 
planks  are  then  cut  square,  and  level  all  around.  The 
second  spiking  crib  I,  is  then  fixed,  and  another  set  of 
lui>bing  deals  put  around  as  the  lormcr,  having  sheeting 
deal  inserted  betwixt  the  ends  of  the  two  sets  at/".  When 
this  is  wedged,  ihe  cribs  /t  h  are  placed  in  the  manner 
before  described.  According  to  this  plan,  tubbing  may 
be  carried  upwards  to  any  height,  until  the  water  rising 
at  the  back  of  it  would  discharge  itself  into  the  natural 
reservoir  above  the  rock  head,  as  is  frequently  done  ; 
but  if  a  tubbing  of  a  few  fathoms  is  lo  bu  formed  in  a 
recess  at  a  considerable  depth  from  ihe  rock  head,  then  a 
wedging  crib  must  be  placed  at  the  top  of  the  recess, 
and  firmly  back-wedged,  as  at  the  lower  wedging  crib 
d.  When  this  kind  of  tubbing  is  completed,  the  plug' 
hole  is  filled  up,  and  the  water  quickly  rises  and  produces 
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its  full  pressure.  Although,  from  the  nature  of  the  ope- 
ration described,  it  might  be  supposed  that  nothing  could 
shrink  even  in  the  least  degree,  yet,  as  the  pressure  ac- 
cumulates, the  wood  and  the  joints  are  heard  very  dis- 
tinctly creaking  by  the  excessive  pressure.  From  this 
it  is  evident  that  no  form  but  that  of  a  circle  could  resist 
such  a  weight.  After  the  full  pressure  is  obtained,  it 
frequently  happens  that  veins  of  water,  not  thicker  than 
a  fine  hair,  will  be  found  springing  from  the  sides  of  the 
tubbing;  these  generally  take  up  in  a  few  days  by  the 
swelling  of  the  wood.  When  all  is  secured,  sheathing 
deals,  inch  and  quarter  thick,  are  nailed  to  the  cribs  all 
around  the  pit,  not  only  to  preserve  the  cribs  from  injury, 
but  to  make  a  smooth  wall  for  the  ascending  and  descend- 
ing baskets  with  coals.  These  sheathing  deals  are  put 
on  in  regular  perpendicular  courses,  and  the  but-ends 
meet  flush  on  one  of  the  cribs. 

The  solid  cribbing,  executed  with  oak  cribs  only,  and 
no  tubbing  deals,  is  a  more  complete  piece  of  work 
than  the  former.  If  the  pressure  is  great,  ihey  are 
formed  three  to  four  feet  long,  ten  inches  in  the  bed, 
and  seven  or  eight  inches  deep,  of  the  best  oak,  as  be- 
fore described.  The  first  crib  is  laid  down,  and  back 
wedged,  in  the  same  manner  as  the  wedging  crib  in  the 
plank  tubbing,  with  this  difference,  that  it  has  been 
found,  that  when  the  wedging  was  made  in  lines  paral- 
lel to  the  sweep  of  the  cribs,  the  immense  pressure  had 
a  tendency  to  press  forward  the  lower  part  of  the  crib  ; 
and  it  has  been  found  from  experience,  that,  if  the 
wedging  is  done  in  a  diagonal  manner,  it  is  much  su- 
perior, and  quite  effectual.  After  the  back  wedging  is 
completed,  the  next  tier  of  cribs  is  laid  down  in  precise 
position,  having  sheeting  deal  along  the  bed,  and  at 
each  end  joint,  the  perpendicular  joints  are  overlapped 
in  each  set  by  the  position  of  the  next  segments  alter- 
nately, EO  lliat  the  face  of  the  cribs,  with  the  jointings 
of  sheeting  deals,  has  the  appearance  of  ashler  work. 
A  wedging  crib  is  fixed  in  the  upper  tier,  if  next  the 
top  of  the  recess,  and  the  back  wedging  completed,  as 
before  directed.  Each  crib  is  set  true  to  the  radius  of 
the  pit,  and  the  back  of  it  filled  up  with  pieces  of  wood 
betwixt  it  and  the  rock.  When  the  whole  space  proposed 
to  be  cribbed  is  filled  up,  then  the  wedging  of  the  joints 
commences  while  the  water  flows  by  a  plug  hole  at  the 
bottom.  All  the  horizontal  and  perpendicular  joints 
are  gone  over  completely  with  one  set  of  wedges;  and, 
in  the  same  way,  a  second  and  a  third  set  of  wedging  is 
done,  till  wedges  can  be  no  longer  driven.  The  face  of 
tiie  wedgings  is  then  made  smooth,  the  plug  hole  filled 
up,  and  the  full  pressure  sustained.  In  this  kind  of 
work,  innumerable  fine  veins  or  filaments  of  water  issue 
from  the  wedgings,  the  water  being  foro^d  through 
the  pores  of  the  wood.  If  thtse  do  not  takfr).  t;*,  addition- 
al wedging  must  be  attempted,  till  not  a  panicle  of  wa- 
ter can  he  seen  issuing.  In  this  piece  of  work,  much 
ingenuity  is  displayed,  and  it  reflects  much  credit  upon 
the  inventor. 

The  third  mode  of  tubbing  is  by  means  of  iron  cy- 
linders cast  into  segments.  These  are  different  from 
the  drop  or  sinking  cylenders,  because  ihey  are  placed 
piece  after  piece  in  the  circular  recess  of  the  pit  cut  out 
for  them.  The  flange  for  the  wedging  joint  is  some- 
times towards  the  centre  of  the  pit,  but  the  improved 
method  is,  to  turn  the  flange  inwards.  In  tlie  latest 
improvements  of  this  plan,  executed  by  Mr.  Buddie, 
where  there  was  a  pressure  of  several  hundred  feet,  the 
segments  were  six  feet  long,  and  two  feet  deep,  an  inch 
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thick,  counterforted  with  raised  work  on  the  back  ;  the 
lip  of  the  flange  was  strong,  and  supported  by  brackets. 
These  iron  segments  of  a  cylinder  are  set  true  to  the  ra- 
dius of  the  pit  ;  and  every  horizontal  and  perpendicular 
joint  has  sheeting  deal  in  it.  A  wedging  crib  is  fixed 
at  the  bottom,  and  the  segments  are  carried  regularly 
up,  having  the  joints  like  ashler  work.  This  kind  of 
tubbing  can  be  carried  to  any  height,  until  the  water 
finds  an  outlet  at  the  surface,  or  strata  containing  wa- 
ter can  be  tubbed  off,  as  by  the  other  kinds  of  tubbing 
before  described.  A  pit  completed  in  this  manner  pre- 
sents a  smooth  shaft  wall  of  iron,  the  flanges  being  to- 
wards the  outside  of  the  cylinders.  In  this  work  no 
screwed  bolts  are  used  for  joining  the  segments  toge- 
ther. In  a  pit  in  the  Newcastle  district,  70  fathoms 
have  been  executed  in  this  manner,  under  Mr.  Buddie's 
directions. 

When  a  thin  bed  or  parting  betwixt  two  of  the  stra- 
ta which  arc  impervious  to  water,  produces  much  wa- 
ter, or  when  the  cutters  or  fissures  in  the  strata  do  so, 
this  water  can  be  completely  prevented  from  flowing 
into  the  pit  by  wedging,  for  which  there  is  a  parti- 
cular method.  In  place  of  attempting  directly  to  v/edgc 
the  fissures,  as  was  the  former  unsuccessful  practice, 
the  fissure  is  cut  open  with  chissels,  and  made  about 
two  inches  wide  and  seven  inches  deep,  as  represented 
Fig.  16.  Plate  CCCXC. ;  the  lips  are  rounded  off  about 
an  inch  and  half;  pieces  of  clean  deal  are  then  driven 
in,  the  face  of  which  comes  no  farther  than  the  contour 
of  the  lips;  the  whole  is  then  firmly  wedged,  till  all  the 
water  is  stopped  back.  By  placing  the  wedging  back 
from  the  face,  the  rock  is  prevented  from  bursting  dur- 
ing the  operation,  which  always  happened  in  the  former 
process. 

In  sinking  engine  pits,  besides  contending  with  the 
water,  ventilation  has  to  be  attended  to,  on  account  of 
the  peinicious  airs  or  gases  found  in  the  strata,  and 
which  at  times  come  off  in  gieat  ([uantities.  These 
gases  are  carbonic  acid  or  fixed  air,  and  carburetied 
hydrogen  or  inflammable  air.  The  first  of  these  gases 
being  heavier  than  the  atmospheric  air,  sinks  to  the 
bottom  of  the  pit,  and  filling  it  up  like  water,  displaces 
the  common  air,  until  it  flows  over  t:,e  mouth  of  the 
pit.  This  air  instantly  extinguishes  flame,  and  de- 
stroys animal  life.  The  other  gas,  being  lighter  th.an 
air,  instantly  ascends  the  pit,  mixed  with  common  air. 
If  this  gas  is  much  diluted  with  the  common  air,  the 
workmen  suffer  no  inconveniency  from  it;  but  if  pure 
and  unmixed,  it  destroys  animal  life,  or  if  mixed  with 
certain  proportions  of  common  air,  it  suddenly  explodes 
and  burns  the  workmen.  These  gases  will  be  parti- 
cularly noticed  when  the  ventilation  of  mines  is  treat- 
ed of. 

In  ordinary  cases,  while  pits  are  sinking,  the  brattice 
walls  produce  a  circulation,  by  the  air  descending  upon 
oi:e  side  and  ascending  by  the  other.  If  this  does  not  take 
place,  the  circulation  must  be  produced  by  fire  larcfying 
the  air. 

The  most  approved  method  is,  to  cover  the  engine-pit 
area  of  the  shaft  with  deals,  having  apertures  for  the 
pump  spears  and  tackling  to  pass  through,  with  hatch- 
doors  for  the  men  going  up  and  down;  near  the  top  of 
the  pit,  and  immediately  under  this  scaffolding,  a  tube 
of  brick,  at  least  three  feet  square,  is  carried  in  a  hori- 
zontal direction,  and  connected  with  a  furnace  having  a 
high  chimney  with  double  doors,  where  the  person  en- 
tei  s  to  throw  coals  on  the  fire,  as  represented  Fig.  3.  Plate 
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CCCXCI.  vvlieie  a  a  are  Ihe  double  doors,  b  Ihe  mouth 
of  the  horizontal  tube  from  the  pit,  c  the  I'lirnace,  d  the 
ash  pit,  e  the  furnace  building  8  feet  liish,  arched  with 
brick, y  the  chimney,  wliich  is  from  SO  to  100  feet  liigh, 
accordini^  to  the  draught  required,  from  8  to  10  feet 
stjuare  at  bottom,  and  tapering  upwards  to  three  or  four 
feet,  inside  measure.  The  chimney-wall  needs  not  tx- 
cefid  nine  inches  in  thicl\ncss,  if  built  of  brick,  after  pass- 
ing the  ex'reme  heat  of  the  furnace,  which  is  al)out  12 
feet  high,  whtre  there  is  a  lining  of  fire  brick  ;  furnaces 
of  smaller  dimensions  may  be  sufficient,  in  cases  where 
they  arc  only  to  be  used  while  the  pit  is  sinking;  but 
those  of  large  dimensions  are  suitable,  not  only  for  ven- 
tilating tin-  pit,  but  the  workings  of  the  colliery  after- 
wards. In  some  cases  the  horizontal  tube  is  connected 
ivith  the  chimney  of  the  engine  furnace,  with  good  effect, 
for  the  operation  of  sinking. 

Anotlier  process  is,  that  in  place  of  covering  the  en- 
gine-pit area  where  the  pumps  are,  as  before  described, 
to  connect  with  the  horizontal  tube,  deal  boxes,  having 
an  internal  area  of  from  two  to  four  feet.  These  are 
carried  down  the  pit  to  within  a  few  yards  of  the  bottom, 
and  produce  a  circulation  of  air,  by  being  connected  with 
a  furnace  at  top;  for  as  the  air  ascends  through  these 
pipes  by  entering  at  the  lower  part,  the  fresh  air  de- 
scends to  supply  its  place.  A  temporary  expedient  is 
used  in  pits  of  a  very  moderate  depth,  by  means  of  air 
boxes  carried  from  the  bottom  of  the  pit  to  12  feet  above 
the  surface,  upon  the  top  of  which  a  hopper-shaped  fun- 
nel is  placed  in  a  horizontal  direction,  which  being  turned 
■with  its  aperture  to  the  wind,  sends  a  supply  of  fresh  air 
down  the  pit.  This  plan  is  of  no  use  in  deep  pits,  or 
where  the  gases  are  very  abundant.  If  a  great  quantity 
of  gas  issues  from  one  place  in  the  pit,  it  is  found  expe- 
dient sometimes  to  confine  it  in  a  tube,  and  conduct  it  to 
the  top  of  the  pit,  where  it  dissipates  into  the  air. 

In  those  pits  where  it  is  proposed  to  draw  a  great 
quantity  of  coals,  and  with  very  considerable  velocity, 
it  is  the  practice  to  widen  them  at  the  place  where  the 
ascending  and  descending  baskets  of  coal  pass  one  an- 
other, which  is  termed  the  meetings.  If  there  are  two 
or  three  beds  of  coal  in  the  pii,  there  will  of  course  be 
different  places  for  the  meetings,  as  they  are  placed  at 
half-way  betwixt  the  mouth  of  the  pit,  and  the  coal 
which  is  working.  The  common  practice  is  to  make 
the  pit  32  inches  wider  in  the  middle,  that  is,  16  inches 
wider  on  each  side.  It  is  evident  that  these  cannot  be 
made  when  there  is  tubbing  in  the  way  ;  and  if  there 
are  many  beds  of  coal  to  work  in  the  same  pit,  it  is 
belter  to  make  the  pit  of  sufficient  width  from  top  to 
bottom. 

These  stones  and  rubbish  produced  in  sinking  are 
drawn  up  with  horse-gins,  when  the  pit  is  not  deep;  but 
in  all  pits  of  any  considerable  depth,  the  rotatory  steam 
engine  is  used,  and  the  workmen  have  now  more  confi- 
dence (as  to  their  personal  safety,)  in  these  machines, 
than  in  the  horse-gins. 

The  great  collieries  of  Newcastle  are  frequently 
wrought  by  one  shaft,  divided  in  the  manner  before 
mentioned,  which  serves  as  an  engine-pit  and  coal-pits, 
and  by  these  the  whole  ventilation  is  carried  on  to  an 
extent  altogether  astonishing.  This  system  is  f(;llowed 
on  account  of  the  immense  expense  which  requires  to 
he  laid  out  upon  a  pit  of  this  kind,  an  expense  amount- 
ing in  some  cases  from  40,000/.  to  80,000/.,  includ- 
ing the  machinery.  In  general,  however,  the  collie- 
ries of  Great  Britain  are  wrought  by  means  of  an  en- 


gine-pit, and  a  series  of  pits,  sunk  at  regular  distances, 
suitable  to  the  system  of  the  colliery.  The  expense  of 
these  pits  being  comparatively  very  little,  they  are  of 
various  shapes,  as  before  mentioned.  When  circular  or 
octagon,  they  are  about  eight  feet  in  diameter  ;  when  rec- 
tangular, they  are  eleven  feet  long  by  five  feet  broad. 
The  long  elliptical  pits  are  eleven  feet  long  by  seven  feet 
wide. 

Common  pits  are  in  general  easily  sunk  after  the  rock 
head  is  found,  and  the  cover  secured,  particularly  when 
the  growth  of  water  is  such  that  no  tubbing  is  re(|uired. 
The  process  followed  is,  to  drive  a  mine  to  the  place 
where  the  pit  is  intended  to  be,  and  having  fixed  the  spot 
above  ground  from  a  survey  made,  the  instant  the  pit  is 
sunk  to  the  rock  head,  a  bore  is  put  down  to  the  mine, 
by  which  all  the  water  descends,  which  aids  the  ventila- 
tion of  the  pit.  In  all  rectangular  pits,  a  small  counter- 
fort or  bracket  of  lock  is  left  at  each  corner,  termed 
a  pane,  which  strengthens  the  sides  of  the  pit,  and  ren- 
ders the  sinking  or  walling  of  the  pits  easier.  When 
the  alluvial  cover  is  secured  by  masonry  of  ruble  work 
in  square  pits,  it  is  the  practice  to  throw  arches  of  ash- 
ler stone  in  a  vertical  direction  at  every  three  or  four  fa- 
thoms distance.  These  strengthen  the  sides  against  the 
lateral  pressure. 

In  the  course  of  sinking,  if  any  very  soft  strata  are 
found,  which  have  not  consistency  to  form  a  firm  shaft 
wall,  a  recess  is  cut  out  betwixt  the  firm  strata  upon  the 
lower  and  upper  side  of  the  soft  strata,  and  walls  of  ma- 
sonry substituted,  either  of  brick  or  of  stone;  and  if  beds 
of  greenstone  occur,  or  any  very  hard  rock  which  will 
not  wall  smooth,  but  which,  in  blowing  with  gunpowder, 
leave  large  angular  projections,  such  strata  require  to  be 
walled  down  an  extra  width,  in  order  to  admit  of  ma- 
sonry to  form  smooth  sides.  In  all  cases  great  atten- 
tion is  necessary  to  have  the  shaft  walls  as  smooth  as 
possible,  that  is,  free  from  all  projections  and  hollows, 
in  order  that  when  coals  are  drawn  up  with  velocity,  the 
basket  or  hutch  may  pass  in  a  line  as  truly  perpendicu- 
lar as  possible,  otherways,  if  they  touch,  they  are  thrown 
first  to  the  one  s  de  and  then  to  the  other,  and  continue  a 
destructive  oscillation,  both  in  the  ascent  and  descent, 
and  do  much  injury  to  the  coals,  baskets,  and  pit.  Where 
hutches  are  used  made  of  deal,  the  injury  thus  produced 
is  uncommonly  great.  When  the  workmen  ride  the 
sliaft  in  going  and  returning  to  their  work,  the  greatest 
attention  must  be  paid,  in  order  to  have  the  shaft  walls 
not  only  very  smooth,  but  all  the  friable  strata  secured, 
because  in  deep  shafts  a  very  small  bit  of  stone  falling  * 
from  a  great  height  upon  the  head  of  a  man  proves  fatal. 
In  some  shafts,  when  the  strata  are  chiefly  of  the  various 
kinds  of  c'^iy  and  argillaceous  schistus,  they  are  cased 
Irom  to]f^W'  bottom  with  deals  neatly  ji.inted,  and  nailed 
to  cribs  or  buntons  fixed  to  the  shaft  walls  ;  for  the  same 
cause  some  pits  are  built  with  brick  or  ashler  from  the 
bottom  to  the  top. 

The  various  processes  pursued  in  working  coal,  and 
bringing  it  to  market,  have  now  to  be  detailed. 

Coal,  as  one  of  the  various  strata  of  a  coal-field,  lies 
in  a  conforming  situation  with  the  other  strata,  like  the 
leaves  of  a  book;  the  stratum  which  rests  iinmediately 
on  it  is  named  the  roof,  and  the  stratum  upon  which  the 
coal  rests  is  named  the  pavement,  and  in  some  districts, 
the  thill.  The  terms  roof  and  pavement  are  very  ap- 
propriate, as  the  one  is  the  roof  or  ceiling  to  the  miner 
immediately  above  his  head,  and  the  other  is  that  on 
which  he  walks.     It  is  very  remarkable  in  the  natural 
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bistory  of  coal,  that  the  stratum  upon  which  coals 
generally  rest,  is  an  argil  or  fire  clay  of  various  hard- 
ness, from  the  tenth  of  an  inch  to  many  feet  in  thick- 
ness. When  coals  rest  directly  on  any  other  pavement, 
some  trouble  or  dislocation  of  the  strata  is  generally  the 
cause. 

A  stratum  bed,  or  seam  of  coal,  is  not  in  its  texture 
one  uniform  solid  mass,  nor  is  it  always  of  a  homogene- 
ous quality.  Like  the  other  accompanying  strata,  it  is 
divided  and  intersected  by  what  are  named  partings, 
backs,  cutters,  reeds,  or  ends.  There  are  two  chief 
partings  in  a  coal,  the  one  at  the  pavement,  the  other 
at  the  roof;  these  partings  are  the  lines  of  separation 
betwixt  any  stratum  and  the  adjoining  one  ;  sometimes 
it  is  only  a  fine  line  running  horizontally,  and  scarcely 
visible,  in  other  cases  it  is  very  distinct,  and  composed 
of  either  a  dry  powdery  n^atter,  or  of  clay,  of  about  a 
twelfth  or  an  eighth  of  an  inch  in  thickness.  Besides 
these  chief  partings  at  the  roof  and  pavement,  there  are 
subordinate  partings  found  in  the  bed  of  coal  parallel  to 
these,  and  sometimes  very  numerous;  these  vary  in 
thickness  from  a  line  scarcely  visible,  to  a  parting  of 
even  more  than  half  an  inch.  These  partings  in  coal 
are  generally  composed  of  a  glimmering  fibrous  sub- 
stance, named  mineral  carbon,  which  is  soft,  and  when 
touched  blackens  the  hands  very  much.  It  is  to  be  re- 
marked, that  this  substance,  though  soft,  is  never  found 
in  the  backs  or  cutters  of  the  coal.  These  partings, 
backs, orcutters,  are  delineated  in  Fig.  4  Plate  CCCXCI. 
where  A,  B,  C,  D  ;  E,  F,  G,  D  represent  a  portion  of  a 
bed  of  coal,  the  paralltlogram  ABDC  the  parting  at  the 
roof,  and  EFG  the  parting  at  the  pavement ;  a  b,  b  c,d  e, 
and  e  /,  the  subordinate  or  intermediate  partings  ;  g  A, 
i,  k  I  m,  the  backs  ;  o  fi,  /i  y,  r  s,  s  t,  u  v,  and  v  n  the 
cutters  ;  from  this  it  is  evident  that  a  bed  of  coal,  ac- 
cording to  the  number  of  these  natural  divisions,  is  di- 
vided and  subdivided  into  various  sized  solid  figures,  of 
a  cubic  or  rliomboidal  shape,  according  to  the  rectangu- 
lar or  oblique  direction  of  the  divisions  to  one  another  ; 
the  partings  are  always  parallel  to  the  roof  and  pave- 
ment, excepting  where  there  are  troubles  in  the  strata, 
and  the  backs  cross  the  partings  at  right  angles  to  their 
planes.  But  though  cullers  are  found  sometimes  run- 
ning at  right  angles  to  the  line  of  the  backs,  they  more 
frequently  cross  them  obliquely  ;  so  that  in  the  one  case 
the  figures  formed  are  rectangular  solids,  in  the  other 
case  they  are  solids  of  a  rliomboidal  form. 

Besides  these  common  divisions  in  the  coal,  there  are 
occasionally  found  accidental  divisions  in  various  direc- 
tions, but  generally  in  a  line  somewhat  in  the  direction 
of  the  backs,  and  passing  like  them  from  roof  to  pave- 
ment ;  these  are  termed  leips  or  glazed  backs,  on  ac- 
count of  their  glossy  surfaces,  wliich  have  no  tenacity  as 
to  each  other,  and  are  the  occasion  of  misfortunes,  some 
of  them  fatal  to  the  workmen.  When  the  backs, 
cutters  and  partings  are  good,  as  the  miners  term  them, 
they  greatly  aid  their  labour  in  working  thick  beds  of 
coal,  particularly  where  the  coal  is  strong  and  works 
large;  they  are  of  less  importance  in  the  soft  caking 
coals,  such  as  are  found  in  the  north  of  England.  In 
strong  coals,  where  the  divisions  are  good,  they  are 
termed  back  and  end  coals,  and  they  break  out  into 
pieces  of  quadrangular  form,  with  smooth  plants,  and 
produce  comparatively  little  waste  coal,  culm,  or  dross, 
in  the  open  burning  coals  ;  but  where  the  partings, 
backs  and  cutlers  are  bad,  the  coal  is  greatly  injured  in 
the  working,  and  much  culm  is  produced,  which  is  of 


little  or  no  value.  When  the  partings  arc  bad,  the  coal 
is  said  by  the  miner  to  have  neither  roof  nor  pavement; 
and  when  the  cutters  are  irregular,  the  coal  breaks  in 
that  direction  very  much  serrated,  or  tcethy  in  the  min- 
er's language. 

Besides  these  chief  and  regular  divisions,  there  are  in- 
numerable cracks  and  fissures  crossing  one  another,  so 
that  when  the  coals  are  broken  with  force,  the  fragments 
are  of  a  cubic  form,  particularly  in  open  burning  bright 
coal,  named  on  that  account  cubical  coal,  in  place  of 
rough  coal  or  cheary  coal,  as  formerly.  On  the  other 
hand,  the  coals  named  splint  coals  (slate  coals)  have  few 
of  these  cracks,  but  have  a  slatey  fracture  parallel  to  the 
roof  and  pavement  of  the  coal. 

With  regard  to  the  tons  of  coal  of  20  cwt.  each,  con- 
tained in  an  English  or  Scotch  acre,  the  weight  of  a  cu- 
bic foot  of  coal  vai'ies  from  75  to  80  pounds  avoirdupois, 
which  gives  a  range  in  the  cubic  yard  from  18  cwt.  to 
very  near  a  ton.  In  practice  it  is  common  to  reckon  the 
cubic  yard  18  cwt.  which  is  exactly  half  a  hundred 
weight  for  each  inch  in  height  of  the  square  yard  ;  upon 
this  principle  a  coal  three  feet  four  inches  in  thickness 
contains  a  ton  in  every  square  yard  of  the  area,  hence  an 
English  and  Scotch  acre  of  this  thickness  contain  the 
following  weight  of  coals  : 


An  English  acre 
A  Scotch  acre 


Ton: 
4840 
6084 


From  the  above  quantities,  there  falls  to  be  deducted 
the  proportion  of  coal  to  be  left  in  pillars,  besides  an  al- 
lowance for  waste,  before  the  exact  produce  per  acre  can 
be  ascertained  ;  from  the  above  data,  the  quantity  of  coal 
of  any  thickness  contained  in  an  acre,  may  be  very  easily 
calculated,  but  the  calculations  must  be  corrected  ac- 
cording to  the  kind  of  coal  and  peculiarities  connected 
with  it. 

When  the  engine-pit  is  sunk,  and  the  lodgment  form- 
ed, the  next  thing  to  be  done  in  collieries  of  a  moderate 
depth,  and  where  a  number  of  pits  are  to  be  sunk  for 
drawing  the  coals,  is  to  run  a  mine  in  the  coal  to  the  rise 
of  the  strata,  or  a  cropping  from  the  engine-pit  to  the 
second  pit.  Where  inflammable  air  abounds,  the  prima- 
ry point  of  attention  is  the  ventilation  for  the  safety  of 
the  workmen  ;  but  as  this  is  an  intricate  and  important 
point  in  the  mining  operations,  the  opening  up  of  a  col- 
liery will  be  described,  where  only  carbonic  acid  or 
fixed  air  is  found  ;  where  there  is  little  danger,  and 
where  the  means  of  ventilation  are  of  the  simplest  kind. 
In  many  mining  districts,  the  second  pit  sunk  to  the 
rise  of  the  engine-pit,  is  named  the  bye-pit,  that  is,  the 
pit  farther  up.  The  mine  which  is  carried  fiom  the  en- 
gine-pit to  the  second  pit,  may  be  6  or  8  feet  in  width, 
and  is  either  carried  in  a  line  directly  to  the  pit  bottom, 
or  it  is  carried  at  right  angles  to  the  backs  or  web  of 
of  the  coal,  until  it  is  on  a  line  with  the  pit  where  a  mine 
is  set  off,  upon  one  side  to  the  pit  bottom.  This  mine 
is  carried  parallel  to  the  backs,  or  cs  nearly  so  as  pos- 
sible, till  the  pit  is  gained.  Fig.  5.  Plate  CCCXCI.  re- 
presents this  operation  ;  A  the  engine- ptt,  B  the  bye-pit 
or  second  pit,  AC  the  mine  run  at  right  angles  to  the 
backs,  CB  the  mine  set  off"  to  the  left  hand  parallel  to 
the  backs.  Mines  which  are  carried  in  this  direction  at 
right  angles  to  the  backs,  or  parallel  to  ihtm,  are  the 
best,  because  the  pillars  which  are  formed  next  them 
are  in  equal  areas,  stronger  than  pillars  formed  by  the 
sides  of  mines,  which  are  driven  oblique  to  the  backs 
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and  cutters,  particularly  if  they  are  of  an  open  kind. 
The  next  operation  is  to  drive  the  dip-head,  or  main- 
levels  from  the  engine-pit  bottom,  or  from  the  dip  hand 
of  the  backset  immediately  adjoinin;^  the  engine-pit  bot- 
tom ;  for  this  work  the  best  colliers  are  always  chosen, 
as  the  object  is  to  drive  the  mine  in  a  true  level  direction, 
and  that  independently  of  all  sinkings  or  risings  of  the 
pavement.  This  mine  is  generally  not  more  than  six 
feet  wide  in  coals  of  ordinary  thickness  ;  the  rule  is,  to 
have  upon  the  dip-side  of  the  mine  a  small  ijuantity  of 
water,  like  that  of  a  gutter,  so  that  it  shall  always  be 
about  four  or  six  inches  deep  at  the  forehead  upon  the 
dip-wall.  In  coals  which  have  a  great  dip,  the  water 
may  be  eight  inches  deep;  and  in  very  flat  coals  from 
two  to  three  inclies  will  be  sufficient ;  for  this  reason, 
that  if  the  dip  is  1  in  3,  then  the  water  which  is  8  inches 
deep  will  be  in  breadth  24  inches,  whereas  in  a  coal  dip- 
ping 1  in  12,  the  water  3  inches  deep  will  be  in  breadth 
3  feet.  When  the  level  is  driven  correctly  with  the  spe- 
cified depth  of  water,  it  is  said  to  have  dead  water  at  the 
forehead  ;  the  miner,  therefore,  in  this  operation  pays 
no  regard  to  the  backs  or  cutters  of  the  coal,  but  is 
guided  in  his  line  of  direction  entirely  by  the  water, 
which  he  must  alone  attend  to,  and  that  without  regard 
to  slips  or  dislocations  of  the  strata  which  may  throw 
the  coal  up  or  down.  In  Fig.  5.  the  coal-field  is  a  por- 
tion of  a  bason,  from  which  it  is  evident  from  what  was 
before  stated,  that  if  the  shape  is  uniform  and  unbroken, 
and  if  any  point  is  assumed  a  dipping  from  the  crop  as 
D,  the  level  lines  from  that  point  will  be  parallel  to  the 
line  of  crop,  as  DE,  DF,  and  the  levels  from  any  point 
whatever  a  dipping,  will  be  also  parallel  to  these  ;  there- 
fore, if  the  coal-field  is  an  entire  elliptical  bason,  the  dip- 
bead  levels  carried  from  any  point  would  be  elliptical, 
and  parallel  to  the  crop.  If,  however,  and  which  is  more 
commonly  the  case,  the  coal-field  is  only  a  portion  of  a 
bason  formed  by  a  great  dislocation  or  slip  of  the  strata, 
as  represented  in  Fig.  6,  where  a  a  a  is  the  crop,  and 
AB  a  slip  of  great  magnitude,  forming  another  coal-field 
on  the  side  C,  then  the  crop  not  only  meets  the  cover, 
but  is  cut  off  by  the  slip  at  A  and  at  B.  If,  therefore, 
any  point  is  assumed,  as  D,  for  an  engine-pit,  the  levels 
from  it  will  proceed  in  a  line  parallel  to  the  crop,  as  D  rf, 
D  c,  and  the  level  on  both  sides  of  the  engine-pit  will  be 
cut  off  also  by  the  slip  AB.  In  this  Figure,  the  shaded 
part  is  the  breadth  or  breast  of  coal-field  won  by  the  en- 
gine-pit D  :  what  is  not  shaded  is  termed  the  under-dip 
coal,  and  can  only  be  wrought  by  one  or  more  new  win- 
nings towards  the  dip,  according  to  circumstances.  Had 
the  engine-pit  been  placed  at  the  point  E,  close  to  the 
blip  AB,  it  would  have  drained  or  won  the  whole  of  that 
coal-field,  and  no  level  mints  could  be  driven,  but  a  com- 
mon mine  run  from  E  to  B,  and  from  E  to  A  ;  which 
mines,  in  place  of  being  level,  would  have  a  moderate 
rise  from  E  to  B  and  from  E  to  A,  where  they  would 
terminate  with  the  coal  where  the  croj)  n^eets  the  cover. 
In  such  a  case,  these  mines  are  not  cairied  close  to  the 
slip,  but  a  few  yards  to  the  rise  of  it,  in  order  to  leave  a 
barrier  or  chain  wall  of  coal  to  support  the  superincum- 
bent strata,  which  are  ready  to  give  way  at  the  fissure 
of  the  slip  where  all  the  strata  arc  disjoined  and  dislo- 
cated. 

The  third  general  case  as  to  dip-head  levels  is,  when 
the  coal-field  is  a  portion  of  an  inverted  bason,  as  Fig. 
7.  where  a  a  a  is  the  crop  of  a  coal,  and  B  any  point  as- 
sumed for  an  engine-pit  to  make  a  winning.  In  this  case, 
the  dip-head  levels  will  proceed  from  B  to  c  and  from  B 


to  b,  parallel  to  the  crop,  till  they  are  cut  off  either  by  a 
slip  AC,  or  reach  a  trough,  where  the  coal  rises  in  dif- 
ferent directions.  In  extensive  coal-fields,  which  are  in 
general  lying  fair,  if  a  conical  swelling  of  the  pavement 
is  found  of  some  considerable  extent  in  the  line  of  the 
dip-head  level,  the  level  will  then,  in  keeping  a  true- 
level  line,  assume  the  form  of  a  horse-shoe,  and,  after 
passing  the  swell,  will  proceed  in  its  regular  course  as 
before. 

Having  thus  slated  the  general  principles  upon  which 
dip-head  levels  are  carried  in  the  regular  system  of  coal- 
mining, it  will  be  proper  to  exemplify  the  effects  of  mo- 
derate swells  and  hollows  of  the  pavement,  as  the  levels 
proceed  onward  from  the  engine-pit  bottom,  as  in  Fig. 
5.  When  a  hollow  occurs,  the  level  is  thrown  to  the 
rise,  and,  as  the  hollow  decreases,  the  level  sweeps  again 
to  the  dip  ;  whereas,  when  a  swell  occurs,  the  level  is 
thrown  a  dipping,  and,  as  the  swell  diminishes,  the  level 
gradually  again  turns  to  the  rise.  In  these  cases,  a  sud- 
den turn,  or  a  sharp  angle,  is  never  made  in  the  mine 
walls,  but  the  course  is  pursued  by  inflections  as  mode- 
rate as  the  case  will  admit  of.  From  what  has  been 
stated,  it  is  evident  that  if  the  miner  holds  to  the  dip 
hand  more  than  the  true  level  course  will  allow,  he  will 
make  what  is  termed  a  drowned  level ;  and  if  he  keeps 
too  much  to  the  rise,  he  will  produce  what  is  termed 
lost  level ;  and,  if  the  lost  level  is  not  recovered,  the 
breadth  of  the  breast  of  coal-field  won  will  be  made 
narrower,  which  is  a  loss,  as  the  expense  of  recovering 
lost  level  is  often  very  great.  Fig.  8  represents  a  por- 
tion of  a  dip-head  level,  where  these  errors  have  been 
committed.  AB  is  the  dip-head  level  in  its  true  course, 
carrying  dead  water  at  the  fore-head  B,  from  the  engine- 
pit  A.  a  is  the  fore-head  of  a  piece  of  drowned  level, 
which  must  be  abandoned,  and  left  to  fill  with  water;  the 
proper  level  is  regained  by  resuming  the  work  at  b, 
where  the  error  commenced  ;  c  is  the  fore-head  of  a 
piece  of  lost  level  commencing  at  d.  By  this  error,  the 
triangle  of  coal  B  il,  d  c,c  B,  is  lost  in  the  winning ;  and 
to  correct  this  error,  the  true  level  must  be  begun  at  the 
point  (/,  and  carried  dead  level  to  the  fore-head  B. 
Drowned  levels  can  never  be  of  great  extent,  as  the  water 
very  soon  incommodes  the  workman,  and  forces  him  to 
returj).  But  lost  levels  sometimes  go  forward  progres- 
sively for  years,  when  at  last  the  breast  of  coal-field 
becoming  evidently  much  narrower,  the  true  level  must 
often  of  necessity  be  regained,  which  requires  years  of 
labour,  and  very  great  expense,  all  of  which  might  have 
been  saved  by  correct  mining.  This,  therefore,  shows, 
that  the  driving  of  dip  head  levels  correctly,  particularly 
it)  deep  winnings,  is  a  point  of  the  very  first  importance. 
They  ought  to  be  kept  clear  of  all  stones,  rubbish,  and 
sediment,  as  these  tend  lo  cause  loss  of  level,  by  dam- 
ming the  water,  and  throwing  a  greater  depth  of  it  at  the 
fore-head,  than  would  be  if  the  level  was  clear  and  pa- 
tent. Wherever  the  roof  is  bad,  it  ought  to  be  firmly 
secured  either  by  carpentry,  or  by  masonry,  which  is 
better.  These  being  the  modes  of  driving  dip- head 
levels  in  the  different  kinds  of  fair-lying  coal-fields,  the 
plans  to  be  pursued  when  dikes,  slips,  and  dislocations 
occur,  have  next  to  be  pointed  out.  Fig.  9  represents  a 
coal-field  won  by  the  engine-pit  A.  a  a  is  the  crop,  and 
the  double  lines  proceeding  east  and  west  from  the  en- 
gine-pit are  the  dip-head  levels.  B  and  C  are  two  dikes 
traversing  the  coal-field  in  a  crop  and  dip  direction,  but 
which  do  not  throw  the  coal  either  up  or  down.  When, 
therefore,  the  dip-head  level  is  obstructed  by  the  dike 
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B,  and  found  to  be  of  that  kind  which  neither  throws  the 
strata  up  or  down,  then  the  level  is  carried  through,  as 
represented  in  the  P'igure,  when  the  coal  will  be  found 
on  the  other  side  at  d.  Upon  the  level  proceedinj;  to  e 
another  dike  is  found,  throwintj  down  the  coal  ;  but  as 
the  extent  of  this  downthrow  is  not  known,  a  mine  is 
carried  level  course,  not  only  through  the  dike,  but  se- 
veral fathoms  farther  forward,  as  to  /,  where  a  bore  is 
put  down,  and  the  downcast  proved  to  be  ten  fathoms. 
This  being  tlie  case,  and  if  the  coal  dips  1  in  8,  then  8 
XlO  is  80,  which  shows  that  if  a  level  mine  is  run  in  the 
strata  in  a  direction  parallel  to  the  dike,  or  nearly  so,  a 
cropping  as  ^  h,  the  coal  will  be  found  at  A,  and  the  dis- 
tance will  be  80  fathoms  as  above  calculated,  provided 
the  coal  keeps  the  same  dip  and  rise  as  formerly.  The 
dip-head  level  then  proceeds  from/i  eastward  in  manner 
as  before  directed.  It  must,  however,  be  observed,  that 
though  the  stone  mine  and  effect  of  the  downcast  have 
thrown  the  dip-head  level  80  fathoms  a  cropping,  the 
breast  of  coal  from  the  dip-head  to  the  crop  is  not  narrow- 
ed, as  the  coal  upon  the  east  side  of  the  dike  will  be  found 
to  go  southward,  at  least  as  much  farther  than  the  crop 
upon  the  west  side  of  the  dike,  as  represented  in  the 
Figure. 

In  proceeding  with  the  dip-head  level  westward 
from  the  engine-pit  A,  the  slip  /c  is  found  throwing  down 
the  coal  and  other  strata.  A  mine  is  carried  forward  to 
/,  and  a  bore  put  down  where  the  slip  is  ascertained  to 
have  thrown  down  the  coal  5  fathoms,  hence  5X8  gives 
40.  Therefore,  if  a  mine  is  carried  dead  level  a  crop- 
ping from  m,  the  coal  will  be  found  at  n,  the  distance 
from  m  to  ?i  being  40  fathoms,  providing  the  dip  of  the 
strata  continues  the  same  ;  and,  in  this  case,  the  crop  of 
the  coal  extends  40  fathoms  farther  a  cropping,  as  re- 
presented in  the  Figure.  The  coal  having  been  found  at 
n,  the  dip-head  level  proceeds  from  n  to  o,  where  an  up- 
throw slip  is  found,  but  the  extent  of  the  upthrow  un- 
known. Sometimes  the  coal  is  searched  for,  by  mining 
upwards  for  a  few  yards;  but  the  common  practice,  is  to 
run  forward  a  mine  a  few  yards,  and  bore  upwards,  as  at 
/i,  where  the  coal  is  found  to  be  10  fathoms  up  ;  then  10 
X8  gives  80.  If,  therefore,  a  stone  mine  is  carried  dead 
level  through  the  strata  a  dipping,  the  coal  will  be  found 
atr,  at  the  distance  of  80  fathoms  from  q,  supposing  the 
dip  to  be  the  same  as  formerly.  But  although  the  dip- 
head  level  is  carried  a  dipping  80  fathoms,  no  additional 
breadth  is  gained  to  the  breast  of  coal,  as  the  crop  is 
thrown  an  equal  extent  back,  as  in  the  Figure.  From 
r  the  dip-head  level  proceeds  to  «,  where  a  downthrow 
slip  is  found  to  be  4  fathoms;  4x8  gives  32.  A  mine  is 
therefore  set  off  a  cropping  from  c,  but  in  place  of  run- 
ning 32  fathoms  ere  the  coal  is  intersected,  it  is  found  at 
the  distance  of  20  fathoms  at  u,  which  shows  that  the 
coal  is  dipping  I  in  5,  in  place  of  1  in  8,  as  formerly. 
This  slip  runs  out,  or  comes  to  nothing,  as  it  is  termed, 
in  the  crop,  consequently  narrows  the  breast  of  coal  20 
fathoms.  Had  the  dip  been  rendered  less,  suppose  1  in 
20,  then  it  would  have  required  a  mine  of  80  fathoms  in 
place  of  20  fathoms  to  intersect  the  coal,  and  it  is  pro- 
bable that  the  breast  of  coal  would  have  been  broader, 
but  this  depends  upon  the  situation  of  the  slip  towards 
the  crop.  When  the  dip-head  level,  as  at  v,  meets  with 
a  slip  throwing  down  the  coal;  and  if  upon  cutting  for- 
ward the  coal  is  troubled,  the  mine  must  be  continued 
still  forward,  till  the  strata  are  found  lying  regular.  In 
the  example  givcii,  there  arc  five  slips  or  dislocations 
very  near  one  another,  throwing  the  strata  at  one  time 


up,  and  at  another  down,  but  only  a  few  feet  in  extent. 
If,  upon  reaching  the  point  to,  the  coal  is  not  found  by  a 
bore  either  up  or  down,  and  if  no  clear  view  can  be  form- 
ed of  the  coal-field  in  that  direction,  it  may  be  necessary 
to  explore  the  field  by  a  series  of  bores  put  down  from 
the  surface.  In  the  Figure  referred  lo,  examples  are 
given  of  the  effects  produced  upon  the  line  of  direction 
of  the  dip-head  level  by  dikes  and  slips,  and  the  modes 
practised  in  passing  them  ;  but  as  these  slips  and  dislo- 
cations lie  in  every  direction  as  to  the  dip  and  rise  of  the 
coal,  there  are  of  course  very  various  modifications  of 
the  examples  given,  to  enumerate  which  would  be  of 
little  use,  although  the  example  given  appears  to  be  a 
coal-field  much  troubled,  as  it  is  termed.  We  have  seen 
in  practice  coal-fields  even  with  more  numerous  dislo- 
cations. On  the  other  hand,  we  find  coal-fields  lying 
fair  and  regular  to  a  very  great  extent. 

If,  in  working  the  coal  from  dip  to  rise,  slips  or  dislo- 
cations of  the  strata  occur,  they  are  passed  over  in  seve- 
ral ways,  according  to  the  size  of  the  slip. 

When  the  slip  is  only  a  few  feet  down  to  the  rise,  the 
coal  is  regained  at  the  face  of  the  slip  by  an  open  cutting 
like  a  trench,  named  a  hassan  ;  but  when  it  is  several 
yards  down,  and  not  exceeding  the  depth  of  25  feet,  an  in- 
clined road  or  mine  is  made  down  the  face  of  the  slip,  or 
at  such  an  angle  as  may  be  most  suitable  for  bringing  up 
the  coals  ;  and  in  order  to  take  away  the  water,  a  syphon 
is  sometimes  used  in  place  of  a  pump,  as  the  column  of 
water  to  be  raised  is  less  than  the  pressure  of  the  atrao- 
spere  ;  for  although  water  will  rise  over  a  height  of  more 
than  25  feet  by  a  syphon,  it  runs  feebly,  and  will  not  dis- 
charge much  water.  The  long  end  of  the  syphon  is  car- 
ried down  the  slope  of  the  coal  towards  the  engine-pit, 
where  the  discharging  orifice  is  immersed  in  a  trough  of 
water,  each  end  is  furnished  with  a  stop-cock,  and  at  the 
neck  or  highest  part  of  the  syphon,  an  upright  pipe  is 
attached,  upon  the  top  of  which  is  a  funnel,  and  a  stop- 
cock below  it.  These  syphons  were  formerly  made  of 
lead;  but  th.c  mode  of  joining  cast-metal  pipes  air-tight 
being  so  effectual,  syphons  arc  now  made  of  that  metal. 

When  a  slip  is  of  considerable  magnitude,  it  can  be 
levelled  out  by  a  cross-cut  mine,  begun  sufficiently  to 
the  dip.  These  cross-cut  mines  are  made  of  a  size  suf- 
ficient to  allow  the  coals  being  brought  do.vn  through 
them  to  the  pit  bottom.  When  the  coals  are  very  flat, 
and  the  running  of  crosscut  mines  may  not  be  judged 
expedient,  the  coal  is  regained,  either  by  cutting  a 
sloping  mine,  or  by  sinking  a  pit  clear  of  the  rise  or 
slope  of  the  slip,  to  the  coal.  Sometimes  the  water  is 
drawn  up  in  pumps  connected  with  machinery  at  the 
top  of  the  pit,  or  is  drawn  by  machinery  wrought  by 
men,  horses,  or  steam,  by  which  means  the  coals  arc  also 
drawn.  Of  these  plans  there  are  various  modifications, 
according  to  the  magnitude  of  the  slip,  and  its  particu- 
lar direction  as  to  the  dip  and  rise  of  the  coal.  When 
the  slip  is  of  great  magnitude,  it  is  frequently  judged 
expedient  not  to  attempt  to  connect  it  with  the  establish- 
ed fitting,  but  to  make  a  new  fitting  for  the  coals  on  the 
otiier  side  of  the  slip,  the  slip  serving  as  a  complete  bar- 
rier betwixt  the  two  coal-fields,  which  in  many  instances 
is  an  important  matter  to  attend  to,  on  account  of  the 
water.  When  the  slip  is  up  to  the  rise,  which  is  not  a 
common  occurrence,  the  operation  of  connecting  the 
coals  on  the  other  side  of  it  with  the  main  workings  is 
very  simple,  as  there  is  nothing  to  do  but  updrift  amine 
to  the  coal,  and  then  open  it  out  to  a  proper  width  for  a 
pit.     By  this  pit  the  water  descends,  and  the  coals  are 
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lowered  down  by  a  macliinc,  villi  a  ropc-barrti  regu- 
lati'd  by  a  brake,  by  wliich  the  descending  loaded  corve 
draws  up  ihc  enipiy  one  aUcrnatcly.  This  mode  of 
lowering  coals  lo  a  lower  level  is  vCry  applicable  in 
many  cases. 

As  soon  as  the  crop  or  rise  mine  is  run  to  the  second 
pit,  in  winiiing  a  colliLiy,and  the  dip-head  levels  extend- 
ed from  30  to  80  fathoms  on  each  side  of  the  engine-pit 
bottom,  the  colliery  is  ready  lor  working,  or  for  pro- 
ducing an  output  of  coal  ;  but,  before  proceeding,  an 
important  point  has  to  be  settled,  viz.  the  manner  in 
wliich  the  mines  are  to  be  conducted,  so  as  lo  insure,  as 
far  as  possibfe,  1st,  The  safety  of  the  workmen;  2dly, 
The  /iros/ierilij  of  the  mark  ;  and  3dly,  That  a  given  area 
of  the  coalfield  be  made  to  yield  the  greatest  fioasible  firo- 
portion  of  the  coals  contained  in  it. 

Ill  the  mining  practice  of  Great  Britain,  there  are  four 
diflVrent  systems  of  working  coal  mines,  viz. 

\st,  Working  with  pillars  and  rooms  termed  post  and 
stall,  where  the  pillars  are  left  of  such  proportion  to  the 
coal  excavated,  as  is  just  sufficient  to  support  the  super- 
incumbent strata. 

2d,  Working  with  post  and  stall,  where  the  pillars  are 
left  of  an  extra  size,  and  stronger  than  is  judged  to  be 
requisite  for  supporting  the  strata,  with  the  view  of  taking 
away  a  considerable  proportion  of  each  pillar,  as  soon  as 
the  regular  working  of  post  and  stall  is  completed  in  the 
colliery. 

3d,  Working  with  post  and  stall,  or  with  rooms  or 
boards  comparatively  narrow,  and  very  large  pillars  or 
rather  walls  of  coal,  whereby  an  uncommonly  large  pro- 
portion of  coal  is  leu,  having  in  view,  that  as  soon  as  the 
colliery  is  wrought  to  the  extent  of  the  coal-field  in  this 
manner,  to  work  back  towards  the  pits,  taking  away,  if 
possible,  every  pillar  completely,  and  allowing  the  whole 
superincumbent  strata  to  crush,  and  follow  the  miners  as 
they  retreat. 

Ath,  Working  the  long  way,  or  the  Shropshire  me- 
thod, which  is  to  leave  no  pillars,  but  to  take  out  all 
the  coal  progressively,  as  the  work  goes  forward.  In 
this  method  the  superincumbent  strata  crush  down, 
and  creep  very  close  to,  and  even  over  the  heads  of  the 
workmen. 

In  practice  the  post  and  stall  system  is  applied  in  the 
workmg  of  coals  of  every  thickness.  The  Shropshire 
method,  or  long  way,  is  more  generally  applied  in  the 
working  of  thin  coals.  When  the  thickness  exceeds  6 
or  7  feet,  this  mode  of  working  has  not  yet  been  found 
practicable. 

When  a  colliery  is  won  in  the  manner  as  before  de- 
scribed, the  next  important  matter  lo  be  considered,  is, 
By  what  plan  of  working  the  coal  will  that  coal  in 
particular,  and  the  coal-field  in  general,  produce  the 
greatest  quantity  of  vendable  coals  from  a  given  area, 
having  in  view  all  local  circumstances,  and  also  the 
future  as  well  as  the  immediate  interest  of  the  coal- 
field ? 

The  local  circumstances  may  be  ranged  under  the  fol- 
lowing heads: 

\it.  That  the  lowest  coal  of  the  winning  be  wrought 
in  such  a  manner  as  not  to  injure  the  working,  or  tlie 
value  of  the  upper  coals  which  may  be  in  the  coal- 
field ;  but  if  this  evidently  cannot  be  accomplished,  the 
upper  coals  must  be  wrought  first. 

2J,  The  texture  of  the  coal,  as  to  hardness  or  softness, 
and  whether  the  backs  and  cutters  are  numerous  or  not, 
open  or  close. 


3c/,  The  kind  of  pavement  upon  which  the  coal  rests, 
whether  it  is  soft  or  hard  ;  and,  if  soft,  whether  it  is  only 
a  few  inches  or  several  feet  in  thickness. 

ilh.  The  kind  of  roof,  whether  it  is  good  or  bad  ; 
that  is,  whether  it  is  firm  and  strong,  or  veiy  weak,  and 
liable  to  fall  down;  also  the  kind  of  superincumbent 
strata,  whether  strong  or  tender. 

5th,  The  kind  of  alluvial  cover,  whether  of  a  dry  na- 
ture, or  composed  of  quicksands  and  much  water  upon 
the  rock  head. 

6th,  The  situation  of  rivers  or  collections  of  water 
connected  with  the  coal-field,  particularly  if  these  arc 
near  the  crop  of  the  coals. 

7th,  The  situation  of  towns,  villages,  and  mansion- 
houses  upon  the  coal-field,  whether  they  are  likely  to 
be  injured  by  any  mode  in  which  the  coal  is  proposed  to 
be  wrought, — having  in  view  the  thickness  of  the  strata 
betwixt  the  surface  and  the  coals  to  be  wrought,  also  the 
thickness  of  the  bed  or  beds  of  coal. 

When  coal-fields  have  been  wrought  in  a  district  of 
country  for  a  considerable  period  of  time,  the  experi- 
ence, gained  by  the  miners  directs  them  how  to  proceed 
in  similar  circumstances,  and  therefore,  in  mines  opened 
up  in  new  districts,  it  is  difficult  to  lay  down  speci- 
fic rules  for  the  very  various  circumstances  connected 
with  a  coal-field  ;  and  although  general  rules  may  be 
laid  down,  it  may  require  years  of  experience,  and  the 
trial  of  many  modes,  ere  the  best  system  can  be  deter- 
mined upon. 

The  following  general  rules  are  useful  in  detertnining 
the  mode  of  working  coal. 

\st.  If  the  coal,  pavement,  and  roof  are  of  ordinary 
hardness,  the  pillars  and  rooms  may  be  proportioned  to 
each  other,  corresponding  to  the  depth  of  the  superin- 
cumbent strata,  providing  all  the  coal  proposed  to  be 
wrought  is  taken  away  by  the  first  working,  as  in  the 
first  system  ;  but  if  the  pillars  are  to  be  winged  after- 
wards, they  must  be  left  of  an  extra  strength,  as  in  the 
2d  system. 

2rf,  If  the  pavement  is  soft,  and  the  coal  and  roof 
strong,  pillars  of  an  extra  size  must  be  left,  to  prevent 
the  pillars  sinking  into  the  pavement  and  producing  a 
creep. 

3rf,  If  the  coal  is  very  soft,  or  has  numerous  open 
backs  and  cutters,  the  pillars  must  be  left  of  an  extra 
size,  otherwise  the  pressure  of  the  superincumbent  strata 
will  make  the  pillars  fly  or  break  off"  at  the  backs  and 
cutters,  the  result  of  which  would  be  a  total  destruction 
of  the  pillars,  termed  a  crush  or  sit,  in  which  the  roof 
sinks  to  the  pavement,  and  closes  up  the  work. 

Ath,  If  the  roof  is  very  bad,  and  of  a  soft  texture, 
pillars  of  an  extra  size  are  required,  and  the  rooms  or 
boards  comparatively  very  narrow. 

In  short,  keeping  in  view  all  the  circurastanaes  be- 
foie  mentioned,  it  may  be  stated  generally.  That  when 
the  coal,  pavement,  and  roof  arc  good,  any  of  the  sys- 
tems before  mentioned  may  be  puisued  in  the  working; 
but  if  they  are  soft,  the  plan  is  to  work  with  rooms  of 
a  moderate  width,  and  with  pillars  of  great  extra 
strength,  by  which  the  greater  part  of  the  coal  may  be 
got  out,  at  the  last  of  the  work,  when  the  miners  retreat 
to  the  pit  bottom,  and  there  finisii  the  workings  of  a  pit. 

When  pillars  are  left  having  too  small  a  base,  though 
abundantly  strong  in  themselves,  but  resting  on  a  soft 
pavement,  the  sure  consequence  is,  their  sinking  into 
the  jjavenient  by  the  weight  of  the  su|)crincumbent 
strata,  which  produces  a  creep  over  all  the  workings, 
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and  has  the  effect  of  shutting  up  the  roads,  destroying 
the  air  courses,  and  derani;ing  the  whole  eronomy  ol 
the  colliery  operations  below  j>;rou"''-  ^ 'S-  '°  P'aie 
CCCXCI.  represents  the  effects  of  pillars  sinking  into 
the  pavement,  and  producing  a  creep.  Fig.  II.  repre- 
sents larije  pillars,  and  a  room,  with  the  roof  stratum 
bending  down  before  it  falls  at  a. 

Witi)  regard  to  the  proporlinns  of  coal  wrought,  to 
the  area  left  i  i  pillars  for  support  of  the  superincum- 
bent strata,  where  all  the  coal  intended  to  be  wrought 
from  a  given  aiea  is  taktn  at  ihe  first  woiking,  it  varies 
from  four-fifths  lo  tvvo-lhirdsj  and  in  a  general  view 
these  are  about  the  pio;)oriions  in  the  present  practice 
pursued  under  the  syst' in.  whi:n  the  depth  does  not  ex- 
ceed 70  f.ahoms  ;  but  as  tiie  losing  of  a  third  ol  the 
whole  area  of  coal  is  a  great  proportion,  tlie  superior 
mode  of  working,  as  stated  in  the  tnird  sjs'.em,  ought 
to  be  adopted. 

The  rule  for  calculating  the  proportion  of  coal 
wrought  to  the  area  li  f  i  in  pillars,  is  as  hllows:  It  is 
termed  calculating  the  j)ropoition  wroui^l.t  of  a  winninir. 
Plate  CCCXCI.  Fig.  12.  represenls  a  sm.dl  portion  of 
the  pillars,  loonis,  ami  ihirlings,  formed  in  a  coal-field. 
a  a  are  two  rooms,  b  the  pillars,  c  the  thirlings.  Sup- 
pose the  rooms  12  feet  in  width,  the  thirlings  the  same 
■width,  and  the  pillars  12  feet  on  each  side.  Add  the 
face  of  the  pillar  to  the  width  of  the  room,  ~24,  add 
also  the  end  of  the  pillar  to  the  width  of  the  tliirling, 
^24.  then  24  X24~576^'ben  the  area  of  the  pillar, 
12  X  12  ZI  144.  Anil  iis  576,  divided  by  144,  gives  4, 
the  result  is,  that  a  fourth  of  the  coal  is  left  in  pillars, 
and  three-fourths  wrought  out.  rf,  e,/,  g,  is  one  winning, 
and  g,  e,  k.  h  anothor.  From  an  inspection  of  the  figure, 
the  workings  of  a  coal-field,  if  regular,  resolve  them- 
selves into  quadrangular  areas,  having  the  pillar  situated 
in  one  of  the  angles. 

As  the  backs  in  the  coal  do  not  generally  lie  at  right 
angles  to  the  dip  and  rise  of  the  coal,  but  rather  oblique 
to  that  line,  the  rooms  or  boards  are  begun  or  broken  off 
at  the  dip-head  level,  so  that  the  backs  of  the  coal  cross 
the  sides  of  the  boards  at  right  angles.  This  by  some 
is  termed  working  right  upon  the  plane  of  the  coal, 
others  term  it  right  upon  the  web;  but  if  cutters  are 
more  distinct  and  open  than  the  backs,  then  that  direc- 
tion is  termed  the  plane,  and  the  boards  are  said  to  be 
wrought  upon  the  end  plane,  or  simply  on  the  end,  or  in 
a  level  course  direction. 

In  forming  the  pillars,  and  carrying  forward  the  boards 
with  regularity,  particularly  where  the  backs  and  cut- 
ters are  very  distinct  and  numerous,  it  is  of  importance 
to  work  the  rooms  at  right  angles  to  the  backs,  and  the 
thirlings  in  the  direction  of  the  cutters,  however  oblique 
these  may  be  to  the  backs,  as  by  this  plan  the  rooms 
are  conducted  with  the  greatest  regularity  with  regard  to 
each  other,  kept  etiuidislant,  and  the  pillars  of  a  given 
area  are  the  strongest  when  formed  by  this  mode  of 
working. 

At  the  same  time,  it  must  he  understood,  that  it  sel- 
dom happens  that  a  back  or  a  cutter  is  found  exactly 
at  the  place  where  a  pillar  is  formed;  but  that  is  of  no 
consequence,  as  the  shearing  or  cutting  made  by  the 
miner  ought  to  be  in  a  line  parallel  to  the  backs  and 
cutters.  This  precise  system  is  particularly  necessary, 
where  jiillars  are  formed  upon  the  calculation  of  just 
supporting  the  superincumbetit  strata,  or  when  they  are 
made  a  little  stronger,  to  be  winged  afterwards.  This 
preciseness  is  dipensed  v/ilh  where   immense  pillars  or 


walls  of  coal  arc  left  in  the  first  working,  with  the  view 
of  taking  out  the  whole  afterwards.  At  the  same  time, 
even  in  ti.is  system,  the  woiking  of  the  rooms  with  their 
sides  parallel  lo  the  cutlers,  is  the  best  method  of  keep- 
ing all  the  rooms  at  equal  distances  from  each  other, 
so  that  betwixt  each  there  m,iy  be  a  regular  and  uniform 
thickness  of  pillar.  If  the  pillars  are  lormed  without 
attending  to  the  above  plan,  their  sides  will  intersect 
through  the  backs  and  cutters  obliquely;  and  when  the 
weight  begins  to  bear  upon  them,  and  are  winded  by  the 
air  passing  through  the  waste,  large  wedge-shaped  pieces 
of  coal  lali  off. 

It  Ircqueiitiy  happens  that  the  dip-head  level,  in  its 
course,  intersects  trie  cutters  at  a  very  oblique  angle. 
In  this  I  ase,  when  rooms  and  pillirs  are  set  off,  the  face 
of  the  pillar,  and  width  of  the  room,  must  be  measured 
off  an  extra  bre.idth  in  ijroportion  to  the  obliquity,  as  in 
Fig.  IS.  Plate  CCCXCI.  Without  attention  to  this, 
much  confusion  arid  irregular  woi  k  is  produced;  on 
which  account,  the  pillars  are  always  lormed  much 
larger  than  in  the  common  workings;  besides,  it  is  a 
general  rule  to  make  the  first  set  of  pillars  next  the  dip- 
head  level,  even  where  there  is  no  obliquity,  much 
strorigtr,  in  order  to  preserve  the  ciip-liead  level  from 
being  injured  by  any  accidental  crush  of  the  strata. 

Having  thus  described  the  manner  of  arranging  the 
rooms  and  pillars,  the  various  systems  of  working  coal 
have  now  to  be  explained. 

Fig.  13  shows  one  of  the  simplest  modes  of  working 
coal.  A  is  the  engine  pit,  B  the  bye-pit,  or  No.  2  pit, 
CD  the  dip  head  levels,  always  carried  in  advance  of  the 
rooms,  E  is  the  rise  or  crop  mine,  also  carried  in  ad- 
vance. These  mines  not  only  open  out  the  work  for  the 
miners  in  the  bed  of  coal,  but,  by  being  in  advance, 
give  plenty  of  time  lor  any  operation  which  may  be  re- 
quired, if  these  mines  are  obstructed  by  dikes  or  hitches. 
In  this  example  the  rooms  or  boards  are  wrought  from 
the  dip  to  the  crop  ;  the  leading  rooms,  or  those  most 
in  advance,  are  those  on  each  side  of  the  crop  mine  E  : 
all  the  other  rooms  follow  in  succession,  as  represented 
in  the  figure;  consequently,  as  the  rooms  advance  to  the 
crop,  additional  rooms  are  begun  at  the  dip-head  level, 
towards  C  and  D.  If  the  coal  is  found  to  work  better  in 
a  level  course  direction,  then  the  leading  rooms  are  next 
the  dip-head  level,  and  the  other  rooms  follow  in  suc- 
cession. In  this  manner,  the  rooms  are  carried  a  crop- 
ping in  the  one  case,  till  the  coal  is  cropped  out,  or  is  no 
longer  workable  ;  and,  in  the  other  case  they  are  ex- 
tended as  far  as  the  extremity  of  the  dip-head  level, 
which  is  cut  off  either  by  a  dike  or  slip,  or  by  the  boun- 
dary of  the  coal-field.  As  to  additional  pits,  these  are 
placed  at  such  distaiices  from  each  other,  as  will  best 
suit  the  economy  pursued  in  working.  When  the  win- 
ning is  under  60  lathoms  in  depth,  and  the  sinking  of 
pits  is  of  little  cxpencc,  they  are  numerous  ;  but  when 
they  are  deep,  and  attended  with  very  great  expense, 
one  sliaft  divided  into  two  or  more  pits  can  be  made  lo 
work  out  a  very  extensive  coal-field. 

In  very  deep  winnings  of  from  80  to  200  fathoms  in 
depth,  the  first  workings  are  carried  forward  wiih 
rooms,  pillars,  and  thirlings,  but  under  a  very  different 
arrangement,  both  on  account  of  the  great  depth  of  the 
superincumbent  strata,  the  enormous  expense  laid  out 
in  sinking  a  pit,  and  the  order,  regularity,  and  strict- 
ness of  discipline  indispensably  requisite  for  ventilating 
the  mines,  preserving  the  lives  of  the  workmen,  and 
prosperity  of  the  whole  establishment.      In  these  deep 
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winnings,  the  same  gcneial  system  is  followcfl,  as  stated 
tepjarding  dip-head  levels,  and  crop  mines,  excepting 
those  peculiarities  connected  with  the  ventilation,  which 
will  be  treated  of  separately.  In  the  early  practice  of 
working  deep  collieries,  the  system  was,  to  work  with 
pillars  considerably  stronger  than  was  conceived  neces- 
sary for  supporting  the  strata,  in  order  that  when  the 
workings  were  carried  on  to  the  full  extern  proposed, 
the  workmen  might  begin  with  the  pillars  at  the  greatest 
distance  from  the  pit  bottom,  and  either  work  a  certain 
proportion  from  each,  securing  themselves  from  the  falls 
in  the  roof  by  prop-wood,  or  they  sometimes  wrought 
the  heart  out  of  a  pillar,  either  in  the  one  direction  or 
the  other,  and  ssmeiimes  in  both  directions.  Though 
the  size  of  the  pillars  and  general  arrangement  of  the 
work,  were  laid  out  with  the  view  of  taking  out  a  great 
proportion  of  tlie  pillars  ultimately,  yet  it  frequently 
hajipcned,  that,  before  the  workings  were  extended  to 
half  the  proposed  extent,  some  part  of  the  work  gave 
way,  and  produced  a  crush  ;  but  the  most  common  mis- 
fortune was  the  pillars  sinking  into  the  pavement,  and 
deranging  the  whole  economy  of  the  work.  When  either 
a  crush  or  creep  commences  under  such  a  depth  of  stra- 
ta, it  is  almost  impossible  to  stop  its  progress  ;  the  pil- 
lars thus  sunk  into  the  pavemanlare  lost.  But  if  a  crush 
or  creep  did  not  take  place  during  the  working  of  the 
colliery,  and  the  working  of  the  pillars  commenced,  a 
crush  or  creep  is  expected  very  soon  to  come  upon  the 
weakened  pillars.  In  this  case  it  frequently  has  happen- 
ed that  the  pillars,  in  their  entire  state,  had  not  stiength 
to  keep  back  the  crush,  and  therefore  it  overran  the  pil- 
lars, making  the  workmen  abandon  the  »voik  and  escape 
lor  their  lives.  In  this  manner,  also,  much  coal  was 
lost.  If  the  crush  or  creep  was  not  so  violent  as  this,  it 
frequently  was  resisted  for  some  lime  by  the  strength  of 
the  pillars,  but  it  was  impracticable  to  resume  the  work 
close  to  the  creep;  and  therefore  a  great  breadth  and 
stretch  of  pillars  had  to  be  left  as  a  barrier  betwixt  the 
crush  and  the  next  set  of  pillars  which  was  to  be  w  rought. 
In  this  manner  were  collieries  carried  on,  and  an  im- 
mense proportion  of  the  coal  lost  for  ever.  This  loss 
amounted  in  many  cases  to  no  less  than  a  third,  and,  in 
some  instances,  even  to  a  half  of  the  wliole  area  of  the 
coal-field.  This  great  loss  of  coal  was  not  only  making 
an  uncommon  sacrifice  of  mineral  property  to  the  mine- 
owner,  and  to  all  concerned  in  the  working  of  it,  but  the 
loss  was  great  in  a  national  point  of  view,  as  the  coal  thus 
left  under  ground  was  lost  to  all  generations.  An  im- 
piovcment,  therefore,  in  the  system  of  woiking  deep 
mines  became  a  great  desideratum,  and  many  plans  were 
brought  forward  by  mining  engineers  of  the  greatest  ex- 
perience. 

Besides  the  loss  of  coal  by  the  system  before  men- 
tioned, there  was  another  great  evil  which  required  also 
to  be  corrected.  In  carrying  on  the  workings  of  an  ex- 
tensive colliery  or  coal-field  of  one  or  more  hundred 
acres,  the  whole  area  or  extent  of  the  coalfield  was  one 
continued  range  of  rooms  and  pillars,  communicating 
with  each  other,  without  any  divisions  or  barriers  of  coal 
left  across  the  workings,  excepting  when  formed  to 
counteract  a  crush  or  creep  already  begun,  or  to  strength- 
en the  waste  adjoining  a  slip  or  dislocation  of  the  strata  ; 
the  consequence  of  this  system  was,  that  if  a  crush  or 
creep  began  when  the  workings  were  much  extended, 
they  overran  very  frequently  the  whole  of  the  pillars, 
and  were  only  resisted  by  the  whole  coal  at  the  wall 
faces,  so  that   the  ventilation  was  entirely  deranged,  the 


roads  leading  from  the  wall  faces  to  the  pit-bottom  shut 
up  and  rendered  useless,  and  the  recovery  of  the  col- 
liery by  means  of  new  air  courses,  new  roads,  and  open- 
ing up  of  the  wall  faces  or  rooms,  attended  with  uncom- 
mon cxi>ense  and  danger.  Even  when  the  pillars  stood 
well,  this  system  had  other  very  great  inconveniences 
attending  it ;  for  if  water  broke  out  in  any  particular  spot 
of  the  colliery,  it  was  altogether  impossible  to  prevent 
it  from  proceeding  to  the  engine  pit,  and  if  the  venti- 
lation was  obstiucied,  no  idea  could  be  formed  where 
the  cause  was  likely  to  be  found,  there  being  instances 
of  no  less  than  thirty  miles  of  air  courses  in  one  colliery  ; 
and  if  from  such  an  obstruction  an  explosion  of  the  gas 
took  place  while  many  workmen  were  employed  along 
the  extended  wall  faces,  it  was  altogether  impossible  to 
form  any  judgment  where  the  misfortune  had  taken 
place,  and  consequently  the  viewers  or  managers,  with 
their  assistants,  could  not  direct  their  steps  to  that  point 
where  they  were  most  likely  to  relieve  the  workmen 
who  had  survived  the  shock  of  the  desolating  explosion. 

To  the  mining  engineers  of  the  northern  counties  of 
England,  known  in  that  quarter  by  the  name  of  Vieivera 
— the  world  is  indebted  for  many  great  improvements 
whicli  have  been  made  in  the  most  difficult  and  danger- 
out  points  of  coal  mining.  They  are  a  class  of  men 
who,  to  a  knowledge  of  physical  science,  add  patient 
perserverance,  resolute  determination,  contempt  of 
danger,  and  unwearied  application  ;  nor  are  these  quali- 
ties called  only  occasionally  into  action,  they  are  re- 
quired every  day  of  their  lives,  while  they  direct  the 
operations  of  extensive  and  deep  mines,  where  inflam- 
mable air  abounds. 

All  the  expedients  pr  oposed  having  failed  to  correct 
the  evils  attending  the  working  of  deep  and  extensive 
mines,  where  inflammable  air  abounded,  and  as  one  of 
the  great  objects  was  to  raise  as  much  coal  as  possible 
from  a  given  area,  in  place  of  losing  a  third  or  a  half,  as 
before-mentioned,  a  system  altogether  new  has  been  in- 
vented and  brought  forward,  by  Mr.  John  Buddie,  of 
Wallsend  Colliery,  Newcastle.  This  system,  the  result 
of  the  greatest  experience,  and  of  much  study,  has, 
under  his  immediate  direction,  been  put  in  practice  with 
a  success  equal  to  his  most  sanguine  hopes,  and  is  now 
adopting  by  the  mining  engineers  in  the  north  of  Eng- 
land. 

This  system  of  Mr.  Buddie's  is  named  pannel  work- 
ing, because,  in  place  of  the  colliery,  or  winning  of  a 
coal-field,  being  carried  on  in  one  extended  area  of  rooms 
and  pillars,  it  is  divided  into  quadrangular  pannels,  each 
pannel  containing  an  area  of  from  eight  to  twelve  acres  ; 
and  around  each  pannel  is  left  a  solid  wall  of  coal  of 
from  40  to  50  yards  in  thickness;  through  the  pannel 
walls,  roads  and  air  courses  are  cut,  in  order  to  work  the 
coal  contained  within  the  walls.  In  this  way,  all  the 
pannels  are  connected  together  as  to  roads  and  ventila- 
tion with  the  shafts  or  pit ;  and  for  the  more  immediate- 
ly distinguishing  any  particular  part  of  the  colliery, 
each  district  or  pannel  is  named  after  places  or  countries, 
such  as  London,  Edinburgh,  Dublin,  &c.;  so  that  any 
circumstance  regarding  the  operation  of  the  colliery,  ac- 
cidents as  to  falls  and  crushes,  ventilation,  and,  above 
all,  the  safety  of  the  workmen,  can  be  referred  to  a  pre- 
cise spot,  under  defined  limits,  viz.  within  the  walls  of 
any  particular  pannel.  Fig.  l.Pla'e  CCCXCII.  repre- 
sents a  part  of  a  colliery,  laid  off  with  four  pannels,  ac- 
cording to  the  improved  method  ;  and  in  order  to  ren 
deritas  distinct  as  possible,  the  line  of  the  boards  is  at 
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right  angles  wiih  tlig  dip-head  level,  or  level  course  of 
ll'.c  coal.  A,  is  the  engine  pit,  divitlccl  into  three  pits, 
viz.  an  engine  pit  and  two  coal  pits  ;  one  of  the  coal 
pits  is  the  downcast,  by  which  the  atmospheric  air  de- 
scends to  ventilate  the  works,  and  the  other  coal  pit  is 
ihe  upcast  shaft,  at  the  bottom  of  which  the  furnace  for 
rarifying  the  air  is  placed.  BC  is  the  dip-head  level, 
AE  the  rise  or  crop  mine,  K  the  pannel  walls,  FG  are 
two  pannels  completed  as  to  the  first  work  ;  D  is  a 
pannci,  with  the  rooms  a  a  in  regular  progress  to  the 
rise;  H  is  a  pannci  fully  wrought  out,  where  all  the 
coal  is  nearly  got,  the  loss  being  in  general  not  more 
than  a  tcnih  in  place  of  a  third,  or  a  half  under  the  old 
system.  By  this  improved  plan,  the  j/iUars  of  a  pannel 
may  be  wrought  at  any  time,  as  may  best  suit  the  econo- 
my of  the  work.  In  this  system,  the  pillars  are  made 
very  large,  and  the  rooms  or  boards  narrow — the  pillars 
being  in  general  12  yards  broad,  and  24  yards  long;  the 
boaids  four  yards  wide,  and  the  walls  or  thirlings  cut 
through  the  pillars  from  one  board  to  another,  only  five 
feet  wide  for  the  ventilation.  In  the  figure,  the  rooms 
are  carried  from  the  dip  to  the  crop,  and  the  pannel 
walls  act  as  barriers  thrown  round  the  area  of  the  pan- 
nel, which  prevents  the  crush  of  the  superincumbent 
strata  from  overrunning  the  adjoining  pannels.  When 
the  pillars  of  a  pannel  are  to  be  wrought,  a  range  of 
pillars,  as  at  I,  is  first  begun  upon  ;  and  as  the  workmen 
out  away  the  farthest  pillars,  prop-wood  is  set  up  be- 
twixt the  pavement  and  the  roof,  in  a  perpendicular  di- 
rection, within  a  few  feet  from  one  another,  as  repre- 
sented by  the  dots,  until  an  area  of  above  1000  square 
vards  is  cleared  of  pillars,  having  a  thickness  of  strata, 
perhajis  more  than  130  fathoms,  hanging  clear  and  un- 
buppoited,  excepting  at  the  line  of  the  surrounding 
jjillars;  this  is  termed  working  the  goaff.  It  must  how- 
ever be  remarked,  regarding  the  prop-wood  which  is 
liere  used,  and  in  many  other  places  of  the  pit-workings, 
that  it  can  have  no  effect  in  supporting  the  weight  of 
tlie  whole  superincumbent  strata,  which  is  uncommonly 
j;rcal.  The  only  use  of  prop-wood  is  to  prevent  the 
bed  or  stratum,  which  forms  tlie  roof  immediately  over 
ihe  workmen's  heads,  from  falling  down  and  killing 
them;  experience  having  shown,  that  before  proceeding 
io  take  away  another  stt  of  pillars,  it  is  necessary  to  al- 
low the  last  made  goaff  to  fall.  The  workmen  then 
j)roceed  to  draw  the  props,  which  is  a  most  hazardous 
employment  ;  they  begin  at  the  farthest  props,  and  knock 
ihem  down  one  after  another,  retreating  always  amongst 
the  remaining  props.  During  this  operation,  the  roof- 
stratum  begins  to  break  by  the  sides  of  the  pillars,  and 
lalls  down  in  immense  pieces.  This  does  not  intimidate 
ihe  workmen,  for  they  persevere  drawing  and  retreating, 
until  every  prop  is  taking  down ;  and  if  any  props  are 
so  firmly  fixed  by  the  pressure  of  the  roof  that  they  will 
not  drive  down  with  the  force  of  heavy  mauls,  they  are 
cut  through  with  axes,  the  workmen  deeming  it  coward- 
ly to  leave  a  single  prop  in  the  goaff.  When  every 
prop  is  drawn,  the  workmen  retreat  betwixt  the  pillars 
for  safety  ;  the  roof  then  falls  in  large  tabular  masses, 
and  each  superior  stratum,  in  succession,  bends  down 
towards  the  middle  of  the  goaff,  and  then  breaks.  The 
workmen  then  proceed  to  cut  away  the  pillars  next  the 
sides  of  the  goaff,  setting  prop-wood,  drawing  it,  and  re- 
tiring in  the  manner  before  described,  until  every  pillar 
of  the  pannel  is  removed,  excepting  small  parts  of  pil- 
lars which  require  to  be  left  under  dangerous  stones,  to 
secure  the  retreat  of  the  workmen.  While  this  opera- 
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lion  is  going  forward,  and  the  goaff  estentiing,  the  su- 
perincumbent strata,  having  an  enlarged  area  without 
support,  break  progressively  further  up;  and  when 
strong  beds  of  sandstone  arc  breaking,  the  noise  of  the 
rending  of  the  mass  of  rock  is  very  loud,  and  the  sound 
very  different  from  any  thing  the  car  has  been  accus- 
tomed to  ;  at  times  it  is  loud  and  sharp,  at  other  times 
very  loud,  but  hollow  and  obtuse ;  tiiis  last  kind  of 
sound  the  workmen  very  emphatically  term   thudding. 

It  is  the  opinion  of  the  most  eminent  of  the  New- 
castle engineers,  who  have  had  the  greatest  experience, 
that  when  goaves  are  wrought  under  very  deep  cover, 
the  rupture  of  the  strata  does  not  in  general  continue 
up  to  the  surface,  but  that  the  upper  part  only  bends 
down  a  little.  As  the  pillars  of  tlie  pannels  are  taken 
away,  the  pannel-walls  are  also  wrought  progressively 
backward  to  the  pit-bottom,  so  that  by  this  operation, 
o.nly  a  very  small  proportion  of  the  coal  is  lost.  This 
is,  as  far  as  can  be  judged,  the  very  best  method  of 
working  such  coals  as  those  at  Newcastle,  taking  into 
consideration  their  great  depth  from  the  surface,  their 
comparative  softness,  and  the  great  abundance  of  in- 
flammable air.  It  is  evident,  that  the  larger  the  pillars 
and  pannel  walls  are  in  the  first  working,  the  greater 
will  be  the  security  of  the  workmen,  and  the  certainty  of 
taking  out  in  the  second  working  the  greatest  propor- 
tion of  coal.  This  system  is  applicable  in  many  instances 
through  the  collieries  in  Great  Britain;  by  it  the  sav- 
ing of  coal  is  uncommonly  great,  compared  with  any  of 
the  post  and  stall  plans.  Though  we  may  view  this 
wonderful  operation  as  one  which  shows  in  a  strong 
light  the  bold  and  determined  spirit  of  man,  even  in  the 
mechanical  part  of  the  operation,  where  the  massive 
rocks  are  reft  and  torn  to  pieces  over  the  head  of  the 
miner,  a  more  difficult  and  delicate  operation  has  to  be 
attended  to  during  the  process,  that  is,  in  conducting  at- 
mospheric air  to  the  workmen  to  counteract  and  carry 
off  the  exccsivc  flow  of  hydrogen  gas,  which  issues 
from  eveiy  quarter  ready  to  destroy  them,  as  will  be 
noticed  when  treating  of  ventilation;  so  that  man  may 
be  considered  in  this  case  as  contending  with  the  ele- 
ments of  nature,  which  are  every  moment  ready  to  over- 
whelm him.  The  consideration  of  these  circumstances 
shows  the  importance  and  nature  of  that  charge,  which 
devolves  upon  a  mining  engineer  in  these  deep  and  very 
dangerous  collieries. 

Under  the  fourth  system  of  coal-mining,  is  that 
named  the  Shropshire  method,  long  way,  or  long  wall. 

This  system  was  first  pursued  in  Shropshire,  but 
the  name  of  the  person  who  had  the  merit  of  inventing 
it  is  not  known ;  the  plan  must  at  first  have  been 
uncommonly  hazardous,  though  now  it  is  reckoned  as 
safe,  if  not  safer  for  the  workmen,  than  the  other  sys- 
tem with  rooms  and  pillars. 

The  object  of  the  Shropshire  system  is  to  begin  next 
the  pit-bottom  pillars,  and  at  once  to  cut  out  every  inch 
of  coal  progressively  forward,  and  allow  the  whole  su- 
perincumbent strata  to  crush  behind  and  over  the  heads 
of  the  workmen.  This  system  is  confined  chiefly  to 
coals  which  are  thin,  and  very  seldom  practised  when 
the  coals  are  seven  feet  thick  ;  from  four  to  five  feet  is 
reckoned  the  most  favourable  thickness  for  going  on 
comfortably,  when  attended  with  ordinary  circumstances, 
as  to  the  kind  of  roof,  pavement,  &c. 

When  a  pitis  sunk  to  a  coal  where  this  method  is  to 
be  adopted,  the  first  consideration  is,  the  situation  of  the 
coals  which  lie  above  the  lowest  one  sunk  to ;  if  they 
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aie  near  to  one  another,  ii  will  be  most  expedient  to 
work  tlie  upper  coal  liist,  and  the  otheis  in  succession 
downwards  ;  but  if  they  are  about  eight  I'athonis  or  more 
apart,  willi  strata  of  strong  composition  betwixt  tiicin, 
the  working  of  the  lower  coals  first  will  do  no  injuiy  lo 
the  upper  coals,  excepting  the  brcakint;  of  them  a  little 
move  than  usual.  In  many  instances,  upper  coals  are 
rendered  by  this  operation  in  a  lower  coal  much  easier 
wrought.  When  the  operation  is  begun  by  working  in 
the  Shropshiie  plan,  the  dip-head  levels  arc  driven  m 
the  usual  manner  as  before  described,  and  very  large 
pitbotiom  pillars  formed,  as  represented  Fig.  2.  Plate 
CCCXCII.  Along  the  riic-side  of  the  dip-head  level, 
chains  of  wall  or  long  pillars  are  also  formed,  from 
eight  lo  ten  yards  in  breadth,  and  only  mined  through 
occasionally  for  the  sake  of  ventilation,  or  the  forming 
of  new  roads.  In  other  instances  no  pillars  arc  left  up- 
on the  rise-side  of  the  level  ;  but  in  place  of  these, 
buildings  of  stone  arc  formed  four  feet  broad  in  the  base, 
and  nine  or  ten  feel  from  the  dip-side  of  the  level  ;  and 
although  the  roads  are  formed  nine  feet  wide  at  first, 
they  are  reduced  to  half  that  width  after  the  full  pres- 
sure of  the  strata  is  upon  them.  When  these  points 
are  secured,  the  operation  of  cutting  away  the  whole  of 
the  coal  commences.  The  place  where  the  coal  is 
taken  away  is  named  the  gob,  or  waste  ;  and  gobbin,  or 
gob  slufT,  is  stones  and  rubbish  taken  from  the  coal, 
pavemeiU,  or  roof,  to  fill  up  the  excavation  as  much  as 
possible,  so  as  to  prevent  the  crush  of  the  superincum- 
bent strata  from  making  heavy  falls,  or  following  too 
hard  upon  the  workmen.  Coals  which  are  wrought  in 
this  manner  work  easiest,  according  to  the  way  in  which 
the  widest  backs  and  cutters  are,  as  explained  in  the  post 
and  stall  system  ;  and  therefore,  in  the  Shropshire  me- 
thod, the  walls  are  sometimes  in  one  direction  and  some- 
times in  another,  the  mine  always  turning  out  the  best 
coals  when  the  open  backs  or  cutters  face  the  workmen. 
In  many  cases,  when  an  immediate  and  great  output 
of  coals  are  wanted,  the  walls  are  carried  forward  to 
the  rise  and  also  level  course  on  each  side  of  the  pit. 
As  roads  must  be  kept  through  the  crushed  slrala,  the 
miners  in  the  first  place  cut  away  about  15  feet  of  coal 
around  the  pit-bottom  pillars,  and  along  the  upper  sides 
of  the  dip-head  chain-walls;  and  at  the  distance  of  nine 
or  ten  feet  carry  regular  buildings  of  stone  three  feet 
broad,  with  props  set  flush  with  the  face  of  these,  if  ne- 
cessary. As  the  workmen  proceed  forward,  they  set 
small  pillars  of  roof  or  pavement-stone  in  regular  lines 
with  the  wall  face,  and  sometimes  with  props  interme- 
diate. In  other  instances,  two,  and  sometimes  three 
rows  of  props  are  carried  regularly  parallel  with  the 
Lvall-face,  the  front  row  being  at  the  distance  of  four  feet 
from  it;  as  the  workmen  proceed  forward,  all  the  back 
row  of  props  are  diawn,  the  space  adjoining  ihem  hav- 
ing been  previously  filled  up  with  gobbing.  These 
props  are  placed  again  next  the  wall  face,  so  that  the  pro- 
cess of  drawing  and  setting  the  props  goes  alternately 
forward  every  day.  When  the  roof  is  strong,  fewer 
props  and  stone  pillars  are  placed  ;  but  when  it  is  bad, 
they  arc  set  very  thick.  The  intention  of  the  props  is 
for  the  security  of  the  workmen,  to  keep  up  the  roof- 
stone  ;  they  have  no  effect  in  resisting  the  crush  of  the 
superincumbent  strata.  When  the  gobbing  is  scarce, 
and  the  roof  strong,  it  has  been  found  a  good  plan  to  form 
the  gobbing  into  wastes,  wliich  is,  that  in  place  of  leaving 
the  gobbing  at  a  distance  from  the  roof,  to  forin  it  into 
long  heaps  at  right  angles  to  the  wall-faces,  as  repre- 


sented Fig,  5.  where  a  is  the  roof,  b  the  pavement,  c 
the  gobbing,  and  d  the  wastes.  As  the  pressure  comes 
on,  the  gobbing  spreads  out,  and  the  wastes  are  made 
narrower;  yet  they  frequently  remain  so  open,  as  not 
only  to  form  air  courses  in  case  of  necessity,  but  they 
can  be  crept  through  to  a  great  distance.  There  arc 
two  principal  modes  of  carrying  on  the  Shropshire  sys- 
tem. 

The  first,  or  what  is  properly  the  original  system,  was 
lo  open  out  the  wall  in  tlie  manner  before  described 
around  the  pit-bollorn  ;  and  as  the  wall-face  extended  in 
width,  to  set  off  main-roads  and  branches,  very  much  in 
the  form  of  the  braiiches  of  a  tree  ;  these  roads  were  so 
arranged,  that  betwixt  the  ends  of  any  two  branches 
there  should  be  a  distance  of  fioni  20  lo  40  yards,  ac- 
cording as  might  be  most  suitable,  as  rt  presented  in 
Plate  CCCXCII.  Fig.  2.  Each  space  of  coal  betwixt 
ihe  rouds  is  named  a  wall  ;  and  one  half  of  the  coals 
produced  from  each  wall  is  carried  to  the  one  road,  and 
the  other  half  to  the  other  road  ;  this  is  a  great  couveni- 
ency  when  the  roof  is  bad,  so  that  in  many  instances  the 
diblance  of  20  yards  betwixt  the  roads  is  preferred.  In 
the  figure,  A  is  the  pit,  BB  the  wall-face,  a  the  dip-head 
level,  6  the  roads  at  from  20  to  40  yards  asunder,  c  the 
gob  or  waste,  with  buildings  along  the  sides  of  the  roads, 
and  d  the  pillars. 

The  other  Shropshire  method  is  represented  in  Fig. 
14,  Plate  CCCXCI.  where  A  represents  the  pit  with  the 
bottom  pillars  ;  b  the  dip-head  levels  ;  c  the  off-break 
from  the  level,  where  no  pillars  are  left  ;  d  the  off- 
break,  where  pillars  are  left  to  secure  the  level.  All 
roads  are  secured  in  the  sides  by  buildings  of  stone,  if 
such  can  be  had,  laid  off  9  feet  wide.  Alter  the  crush 
settles,  the  roads  are  generally  permanently  good,  and 
can  frequently  be  travelled  ihiough  as  easily  fifty  years 
after  they  have  been  made  as  at  the  first.  When  stones 
cannot  be  had  in  abundance,  coals  have  to  be  used,  and 
are  built  about  20  inches  in  the  base.  If  schist  is  used, 
it  requires  lo  be  from  2  lo  3  feel  square.  In  this  me- 
thod, the  roads  are  also  from  20  to  40  yards  apart,  but 
in  place  of  branching  they  areselofl'in  a  direction  parallel 
to  each  other.  The  workmen  secure  the  waste  by  gob- 
bing ;  and  three  rows  of  props  are  carried  forward  next 
the  wall  faces  a,  with  pillars  of  stone  or  coal  built  betwixt 
them.  This  mode  is  more  regular  than  the  former, 
though  not  in  such  general  practice. 

The  coal,  when  wrought  in  the  Shropshire  method,  is 
carried  on  by  the  workmen  very  differently  fiom  the 
post  and  stall  system,  where  each  man  has  his  own 
room,  and  performs  all  the  labour.  The  Shropshire 
method  rs  carried  on  by  the  division  of  labour  performed 
by  different  sets  of  workmen,  generally  divided  into 
three  companies.  The  first  set,  curves  or  pools  the 
coal  along  the  whole  line  of  walls,  laying  in  or  pooling 
always  at  least  3  feet,  and  frequently  43  inches,  or  five 
quarters,  as  they  lei  iii  it.  Their  work  is  measured  as 
to  length  and  depth  by  the  oversman,  the  depth  being 
gauged  by  an  iron  instrument,  named  a  jack,  40  inches 
long,  the  knee  of  which  must  reach  the  wall  face,  if  the 
curving  is  full  ;  if  short,  the  workman  must  complete  it. 
These  men  are  named  Holers.  As  the  crush  is  con- 
stantly following  them,  and  working  over  iheir  heads, 
which  frequently  has  Ihe  effect  of  making  the  coal  fall 
above  them,  for  their  security,  props  of  wood  are  set  at 
regular  distances  in  an  oblique  direction  between  the 
pavement  and  wall  face.  Besides  these,  for  farther  se- 
curity, staples  of  coal,  about  10  inches  square,  are  left  at 
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every  5  or  8  yards  distance,  until  the  line  of  holin(?  or 
curving  is  completed.  The  v/alls  are  then  divided  into 
spaces  of  fio;ii  6  t(i  8  y;irds  in  length  ;  and  at  each  of 
these  spaces  a  shearing  or  perpendicular  cut  is  made  as 
deep  as  the  holing,  and  when  this  is  done,  the  holer's 
work  is  completed.  Tlie  next  set  of  rncn  who  succeeds 
the  holers  are  the  getters.  These  hegin  at  tlie  divisions 
of  wall  at  the  centre,  and  drive  out  the  gihbs  and  staples. 
They  then  set  wedges  along  the  roof,  and  bring  down 
each  division  of  coal  progressively;  or,  if  the  roof  is 
very  bound,  the  coal  is  blown  down  with  gunpowder. 
It  frequently  happens,  when  the  roof  has  a  good  parting, 
the  coals  fall  'down  the  instant  the  gibbs  are  struck,  which 
renders  the  work  very  easy.  The  getters  are  relieved 
by  a  third  set  of  men,  named  butty-men,  who  break  out 
the  coals  into  pieces  of  a  proper  size  for  sending  up  the 
pit,  and  have  the  charge  of  turning  out  the  coal  from 
the  wall  face  to  the  ends  of  the  loads.  When  this  is 
done,  they  build  the  stone  pillars,  fill  up  the  gob,  set 
the  trees,  clear  the  wall-faces  of  all  obstructions,  set 
the  gibbs,  and  have  every  thing  clear  and  patent  for  the 
holders  recommencing  their  work.  If  the  roads  are  to 
heighten,  by  taking  down  the  roof,  or  lifting  the  pave- 
ment, tiiese  butty-men  perform  this  work  also,  build  for- 
ward the  sides  of  the  roads,  and  secure  them  with  props 
when  necessary.  When  both  pavement  and  roof  are 
hard,  and  the  coal  above  4  feet  thick,  a  greater  propor- 
tion of  coal  is  lost  by  securing  the  waste,  than  when  the 
pavement  is  moderately  hard,  or  the  roof  easily  taken 
down,  as  these  afford  plenty  of  gobbing.  Frequently 
nothing  but  the  large  pieces  of  coal  are  taken  out  for 
the  market,  all  the  smaller  parts  of  the  coal  and  culm 
being  required  for  the  gob,  besides  a  proportion  of  the 
great  coal  for  the  small  pillars.  When  a  coal  has  a  fol- 
lowing or  roof  stone,  which  comes  regularly  away  with 
the  coal,  this  renders  the  work  easy,  and  saves  much 
coal  ;  and  when  it  happens  that  a  soft  bed  of  fire  clay  is 
found  a  foot  or  two  under  the  sole  of  the  coal,  the  holing 
is  made  in  it,  and  the  stone  betwixt  the  holing  and  the 
coal  benched  down,  which  serves  for  pillars  and  gobbing. 
By  this  plan  all  the  vendable  coal  is  saved. 

The  chief  caution  required  in  the  management  or 
conducting  the  Shropshire  method,  is  the  off-break  from 
the  pit  bottom  and  levels,  to  produce  the  first  break  of 
the  strata  ;  the  more  the  waste  is  filled  with  gobbing,  the 
less  is  the  risk  of  any  misfortune  to  the  works  or  the 
miners.  When  the  superincumbent  strata  are  strong, 
with  thick  beds  of  sandstone  near  the  coal,  the  waste  will 
sometimes  advance  many  yards  before  the  break  takes 
phice  ;  and  when  it  commences,  which  is  known  by  the 
great  noise  heard  over  head,  the  greatest  care  is  required, 
to  prevent  the  crush  making  a  break,  or  nipping  along  the 
face  of  the  whole  \\a\1,  which  sometimes  happens.  This 
is  termed  the  mall  coming  in ;  that  is,  the  strata  come  down 
along  the  whnie  line  of  tlie  wall  laces,  and  shut  up  every 
opening.  The  consequence  ot  which  is,  that  the  faces 
have  all  to  be  opened  out  again  along  the  line  of  the 
break,  and  to  the  rise  of  the  broken  rock  face.  If,  dur- 
ing the  course  of  the  ordinary  working,  when  the  crush 
comes  regularly  and  progressively  forward,  care  is  not 
taken  to  keep  the  gob  well  and  regularly  filled  up,  in 
the  manner  idready  mentioned,  the  coming  in  of  the  wall 
is  almost  the  certain  consequence. 

As  to  the  setting  of  props,  and  the  building  of  pillars 
in  this  work,  if  the  roof  and  pavement  are  both  very 
stro  g.  th'  pdlais  of  stone  are  built  as  usual,  but  not 
made  very  firm  by  any  kind  of  wedging  ;  and  in  place 


of  setting  the  props  firm  betwixt  the  roof  and  pavement, 
it  is  of  advantage  to  place  under  each  a  bit  of  stone,  or 
small  piece  of  waste  wood,  the  object  here  not  being  to 
resist  the  absolute  pressure  of  the  strata,  but  to  keep  up 
the  roof  stone  for  the  safety  of  the  men,  until  the  strata 
press  down  and  rest  upon  the  gob;  for  it,  in  this  case, 
small  pillars  of  coal  were  left  in  the  working  in  place  of 
built  pillars,  or  the  props  set  very  firm,  llie  consequence 
would  be,  that  the  instant  the  least  pressure  came  for- 
ward, the  coal  pillars  would  fly  to  pieces,  every  prop 
would  be  instantly  broken,  the  roof  come  down,  and 
the  workmen  be  killed;  whereas  by  the  pillars  and 
props  yielding  gradually,  until  the  gobbing  receives  the 
pressure,  all  points  are  kept  right,  and  the  props  arc 
saved  for  farther  service.  In  Shropshire,  some  collie- 
ries use  a  great  proportion  of  cast-iron  props.  This  plan 
is  a  saving,  when  an  iron  woik  is  connected  with  the 
colliery,  that  when  a  prop  bieaks  it  is  recast  at  little  ex- 
pence,  but  in  ordinary  cases  the  expence  will  be  found 
too  great.  \A'hen  props  will  not  drive  out  by  applying 
the  force  of  heavy  mauls,  a  long  chain  with  a  hook  is 
provided,  the  hook  is  fixed  to  the  bottom  or  top  of  the 
prop,  and  the  other  end,  having  a  small  hook,  is  dou- 
bled up  to  form  an  eye  or  loop,  which  is  passed  over  a 
strong  lever  of  iron  or  wood,  the  point  of  which  resting 
against  a  firm  prop,  gives  the  workmen  great  power  in 
wrenching  the  other  prop  from  its  place. 

Another  modification  of  the  Shropshire  method  is,  for 
each  workman  to  have  from  6  to  12  feet  of  coal  before 
him,  with  a  leading  hand  man,  and  where  every  work- 
man follows  in  succession  like  the  steps  of  a  stair.  If 
the  coal  has  open  backs  and  cutters,  this  work  goes  on 
very  regularly,  as  represented  in  Fig.  3  Piatt  CCCXCII. 
where  the  leading  hand  is  at  a,  next  the  crop,  and  b  b.  Sec. 
are  the  wall-faces  of  each  workman,  A  the  pit,  B  the  dip. 
head  level.  In  this  case  the  roads  are  either  carried  pro- 
gressively through  the  gob,  or  the  gob  is  altogether  shut 
up,  and  the  whole  of  the  coal  are  brought  down  the  wall- 
faces,  either  to  the  dip-head  level  or  to  the  road  c  c. 
This  method  may  be  varied  by  making  the  walls  of  a 
breadth  to  hold  two,  three,  or  four  men;  by  this  plan 
each  set  of  men  perforins  the  whole  work  of  holing,  get- 
ting, breaking  out,  and  carrying  away  the  coals.  This 
mode  can  be  also  equally  well  adopted  by  working  the 
coals  level-course  with  the  leading  hand  next  the  dip- 
head. 

It  may  be  estimated,  that  from  an  eighth  to  a  twelfth 
part  only  of  the  coal  is  left  under  ground  by  the  Shrop- 
shire  system,  and  in  favourable  instances  every  inch  of 
coal  can  be  taken  out,  the  principle  being  to  leave  no 
solid  pillars,  or  any  coal  below,  excepting  what  may  be 
indispensably  requisite  to  secure  the  gob.  This  system 
might  be  applied  to  coals  of  almost  any  thickness,  pro- 
viding stuff  could  be  got  to  fill  up  the  gob.  It  is  the 
want  of  it  which  limits  this  system  to  coals  of  a  certain 
height.  Various  modifications  of  the  systems  now  de- 
scribed are  in  use,  but  It  would  be  endless  to  describe 
them  ;  the  general  principles  are  the  same  ;  T/ie  object 
and  intention  being  always  to  firoduce  as  much  coal  at 
fiossible  from  a  given  area,  as  may  be  consistent  with  the 
safely  of  the  workmen,  having  ail  other  circumstances  as 
before  mentioned  in  view. 

Such  being  the  general  modes  practised  in  Great 
Britain,  of  working  coals  of  ordinary  thickness  and  of 
moderate  dip  and  rise,  a  general  description  will  now  be 
given  of  the  methods  pursued  in  working  coals  of  the 
following  description  : 
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1.  Very  thin  coals. 

2.  Very  thick  coals. 

3.  Coals  hiving  a  great  dip  nnd  lise,  o-  what  arc 
tciincci  edge  coals. 

ISeds  of  coal  in  Great  Britain  are  wrought  as  thin  as 
1  8  inches  as  a  coal  mine  ;  if  wrought  thinner,  the  work- 
ing of  lire-clay  or  iron-stone  immediately  adjoining  is 
connected  with  them.  There  are,  however,  instances 
of  caking  coah,  of  a  fine  quality  for  smiths,  hcin;.; 
■wrought  alone,  only  J 2  inches  in  thickness.  When  the 
bed  is  18  inches  in  thickness,  it  can  be  wrought  by  men 
of  the  ordinary  size,  but  young  men  and  boys  are  more 
suitable.  C:oal  of  this  thickness  can  be  wrought  without 
lifting  the  pavement,  or  taking  down  the  roof  in  the 
rooms  ;  but  for  taking  out  llie  coals,  loads  are  cut  either 
in  the  pavement  or  roof.  All  coals  under  two  feet  tlirec 
inches  in  thickness  are  wrought  with  the  intention  ol  tak- 
ing out  all  the  coal,  either  in  the  Shropshire  system,  or 
with  pillar-walls  and  rooms;  with  this  difference,  that 
from  the  thinness  of  the  bed  the  rooms  are  wrought  as 
wide  as  the  roof  will  carry  up,  or  if  a  following  or  fall 
of  the  roof-stone  can  be  brought  on,  it  is  an  advantage, 
as  it  not  only  gives  height,  but,  by  filling  up  the  waste, 
renders  the  roads  easily  kept  for  the  working  of  the  pil- 
lars. ^VIlere  there  is  no  following,  small  temporary  pil- 
lars are  left,  about  eight  feet  square,  along  the  chain- 
wall  side.  Tlic  walls  are  from  four  to  sixteen  yards  in 
thickness,  according  to  circumstances,  and  only  holed 
through  occasionally  for  air.  The  rooms  20  feet  in 
breadth,  with  the  small  pillars  set  six  or  eight  feet  from 
the  pillar  side  or  chain-wall,  and  eight  feet  apart  from 
eacii  oiher.  When  the  workings  are  carried  to  the  re- 
quired e.xtent,  the  chains  of  wall  and  small  pillars  are 
begun  to  be  wrought  at  the  most  distant  point,  and  fin- 
ished olT  at  the  pit-bottom.  Of  this  method  there  are 
also  various  modifications,  depending  upon  tlio  texture 
of  the  coal,  the  kind  of  roof,  pavement,  and  superincum- 
bent strata.  The  common  post  and  stall  work  is  not 
suitable  for  such  thin  coals,  particularly  as  a  given  area 
yields  so  small  a  quantity  of  coals. 

Coals  wliich  are  from  five  to  eight  feet  in  thickness 
are  the  most  suitable  in  every  point  of  view  for  the  full 
offeclive  exertion  of  the  miner,  and  for  the  general  eco- 
nomy of  under-ground  operations.  When  they  much 
exceed  this  height,  they  require  very  excellent  roofs  and 
pavements,  to  render  the  work  safe  and  comfortable,  or 
10  enable  those  who  direct  the  mining  operations  to  take 
out  a  fair  proportion  of  coal  from  a  given  area.  In  these 
thick  coals  the  Shropshire  method  is  impracticable  for 
want  of  gobbing,  and  the  length  of  the  props  would  pre- 
sent but  a  feeble  resistance  to  the  pressure  of  heavy  roof 
stones. 

■\Vhen  coals  do  not  exceed  20  feet  in  thickness,  and 
have  good  roofs,  they  are  sometimes  wrought  as  one  bed 
of  coal;  but  if  the  coal  is  tender  or  free,  it  is  wrought 
as  two  beds.  In  general,  however,  nearly  a  half  of  the 
coal  is  lost  in  pillars,  and  very  seldom  can  less  than  a 
third  be  left.  In  working  such  a  coal  as  one  bed,  two 
modes  are  adopted. 

The  first  is,  to  work  the  roof-coal  to  the  thickness  of 
from  four  to  six  feet,  the  length  of  .a  pillar  and  thirling, 
and  four  feet  more  ;  then  the  ground  coal  is  wrought  as 
a  bench  under  foot  by  the  partings,  as  an  open  cast  quar- 
ry above  ground  ;  but  before  the  ground-coal  is  taken 
down  oppobite  the  thirling,  the  thirling  is  set  in  four  feet 
in  the  roof-coal,  and  then  the  whole  of  the  ground-coal 

is  wrought  away  ;  this  leaves  a  bench  or  seat  of  four  feet 


broad  in  the  ibrclicad  of  the  room,  and  in  the  mouiii  (>;' 
the  thirling,  for  the  collier  to  stand  on  when  he  com- 
mences to  work  the  roof-coal  either  in  llu;  loom  or  thir- 
ling. Without  leaving  this  bench,  a  scaffolding  of  linv 
bcr  would  requiic  to  be  erected  for  commencing  his 
operations  again. 

The  other  method  is,  to  work  a  portion  of  the  ground- 
coal  first,  of  from  three  to  five  feet  thick,  the  length  of 
the  pillar  and  thirling,  and  then  returning  to  the  face, 
work  the  upper  part  of  the  coal  overhead. 

When  the  coal  is  free,  and  ready  to  crumble  by  the 
pressure  and  effect  of  the  air,  the  upper  portion  of  the 
coal  is  first  wrought,  then  a  scaffolding  of  coal  is  left, 
from  two  to  three  feet  thick,  according  to  the  (exlurc 
and  quality  of  the  coal  ;  and  the  lower  part  of  the 
coal  is  then  wrought  as  represented  in  Fig..  4.  Platu 
CCCXCII.  When  the  workings  are  completed  to  the 
proposed  extent,  the  scaffoldings  of  coal  arc  wrought 
away,  with  the  part  of  the  pillars  that  can  be  removed 
with  safety. 

As  the  using  of  prop-wood  in  coal  of  so  great  a  height 
is  not  found  practicable,  and  as  falls  in  the  roof  would 
be  so  exceedingly  fatal  to  the  woikmen,  if  the  roof  is  in 
the  least  degree  tender,  it  is  the  practice  in  such  cases 
to  leave  a  roof  of  coal  from  two  to  three  feet  in  thick- 
ness. This  of  itself  not  only  makes  an  excellent  roof, 
but,  when  it  is  breaking,  gives  warning  by  the  noise  it 
makes,  so  very  different  from  the  noise  of  roof-stones 
when  they  are  giving  way. 

One  of  the  thickest  coals  in  Great  Britain,  which  is 
wrought  as  one  bed  from  roof  to  pavement,  is  the  very 
remarkable  coal  in  Staffordshire,  close  to  the  town  of 
Dudley,  known  by  the  name  of  the  ten-yard  coal,  a 
section  of  which,  with  the  accompanying  strata,  is  given 
in  the  preceding  part  of  this  treatise  :  this  wonderful 
bed  of  coal  is  in  extent  about  seven  miles  long,  and 
four  broad.  No  coal  similar  to  it  has  been  found  in  the 
island,  and  the  mode  of  working  it  is  altogether  singu- 
lar. It  is  wrought  in  a  kind  of  pannel  work,  but  al- 
together different  fiom  the  improved  Newcastle  sys- 
tem. 

Numerous  pits  are  used  in  working  a  coal-field  even 
of  moderate  extent  at  Dudley  :  and  in  place  of  one  pit, 
with  one  corve  ascending  and  another  descending  al- 
ternately, as  in  other  collieries,  two  pits  arc  always 
sunk,  from  ten  to  thirty  feet  apart,  and  from  six  to 
seven  feet  diameter,  of  a  round  foim  ;  for  these  Isvo 
pits,  one  coal-drawing  engine  is  employed,  having  a 
rope  into  each  pit,  the  object  being  to  draw  the  coals 
with  a  very  slow  motion,  but  a  great  weight  of  coals  each 
time.  A  pannel  or  compartment  formed  in  working  the 
coal  is  named  a  side  of  work  ;  and  in  each  side  of  work 
sometimes  only  two  pillars  are  formed.  In  other  cases 
there  are  four,  six,  nine,  or  twelve,  but  tlie  last  number 
is  very  seldom  adopted  ;  two  or  four  pillars  in  a  side  of 
work  left  for  the  support  of  the  roof  is  the  common  prac- 
tice, and  what  is  most  approved  of.  As  the  whole  ope- 
ration of  working  this  coal  is  performed  in  one  of  the 
compartments,  named  a  side  of  work,  it  will  be  proper  to 
explain  the  mode  of  working  out  the  coal  from  one  ot 
these,  before  describing  the  whole  extent  of  the  workings 
of  a  pit. 

rig.  1.  Plate  CCCXCIII.  represents  a  side  of  work  ; 
A,  the  ribs  or  walls  of  coal  left  around,  and  form- 
ing the  side  of  work;  a  the  pillars,  8  yards  square;  c 
the  stalls,  1 1  yards  in  width  ;  d  the  cross  openings  or 
through  puts,  also  II  yards  wide;  e  the  bolt-hole  citt 
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ihrougi)  the  rib  from  l!ic  main  loail,  by  which  bolt- 
hole  the  side  of  work  is  opened  up,  anti  all  the  coals 
cairietl  out.  There  arc  two,  three,  or  four  bolt-holes 
opening  into  a  side  of  work,  according  to  its  extent ; 
they  are  about  ciglu  feet  wide,  and  nine  feet  high. 
As  the  coal  is  divided  into  subordinate  beds  by  common 
coal  partings,  or  by  bands  of  stone  termed  batt,  of  from 
an  inch  to  above  a  foot  in  thickness,  though  in  some  in- 
stances bands  are  many  feet  thick,  the  working  is  in  a 
great  degree  regulated  by  these  divisions.  Although 
the  coal  is  30  feet  thick,  the  lower  band,  which  is  2  feet 
3  inches  thick,  is  wrought  first,  the  workmen  choosing 
to  confine  themselves  within  this  narrow  opening,  in 
order  to  gain  the  greater  advantage  afterwards  in  working 
the  coal  immediately  above  ;  as  soon  as  the  workinen 
cut  through  the  bolt-hole,  they  open  up  the  work  by 
cutting  a  mine  forward,  four  feet  in  width,  as  represent- 
ed by  the  dotted  lines.  At  the  sides  of  this  mine,  next 
the  bolt-hole,  each  workman  in  succession  breaks  off  a 
breast  of  coal,  two  yards  broad,  as  at  f  f,  by  means  of 
which  the  sides  of  the  rib-walls  A  are  formed,  and  the 
area  of  the  pillars.  In  this  manner  each  collier  follows 
another,  as  in  one  of  the  systems  of  the  Shropshire 
method  before  described.  When  the  side  of  work  is 
opened  out  along  the  rib- walls,  and  the  faces  and  sides 
of  tlie  pillars  formed  off,  the  upper  coals  are  then  begun 
to  be  wrought  ne.Kt  the  rib-wall,  which  is  done  by  shear- 
ing up  to  a  bed  next  the  bolt-hole,  and  on  each  side,  then 
the  liead  coals  are  brought  regularly  down  in  large  tubu- 
lar m;isses,  of  sucli  thickness  as  suits  best  with  the  ficc 
[)ai  lings  or  suhor<!inate  divisions  of  the  coals  and  bands, 
the  shcaiings  are  made  very  wide  when  they  require  to 
be  put  up  five  or  six  feet,  as  in  this  case  Ihey  must  admit 
the  head  and  shoulders  of  the  miner.  For  the  secuiily 
of  the  workmen,  props  of  wood  are  used  to  support  the 
first  of  the  upper  coals,  and  temporary  pillars  of  stone 
are  also  built  at  convenient  distances;  these  are  termed 
cogs.  Hesides  these  safeguards,  if  the  mass  of  coal  to 
be  brought  down  is  great,  square  spurs  or  spurns  of  coal 
are  left,  about  10  inches  thick,  at  the  lower  pait  of  the 
shearing,  and  at  various  distances,  until  the  shearing  is 
completed  ;  the  props  and  cogs  are  then  withdrawn,  the 
back  spurns  arc  cut  away  in  succession,  until  the  front 
ones  are  also  cut  away,  then  the  cogs  and  props  at 
the  lip  of  the  hanging  coal  are  driven  out,  when  the 
coal  fiills  in  a  body,  breaking  off  by  the  ends  of  the 
shearing.  Besides  the  main  pillars  represented  in  the 
figure,  temporary  and  intermediate  pillars  are  formed, 
of  from  two  to  three  yards  square ;  these  are  termed 
men  of  ivar.  In  the  first  workings  of  the  ten  yard  coal, 
these  temporary  pillars  were  formed  when  carrying 
forward  the  work  in  the  coal  next  the  pavement,  but 
this  w.>s  found  not  only  a  hindrance  in  carrj  ing  for- 
ward the  woik  in  the  tirst  opening,  but,  as  the  sides 
of  work  were  extended,  a  certain  degree  of  pressure 
came  upon  the  work,  when  these  pillars,  or  men  of  war, 
insiai.tly  gave  way  and  were  of  no  use.  Experience 
has  taught  the  miners  a  remedy  for  il-.is,  which  is,  to 
form  none  of  these  pillars  until  the  first  of  the  upper 
coais  begins  to  be  wrought,  when  square  basements  of 
stone  are  formed  on  the  pavement  at  the  plates  where 
the  men  of  war  are  to  be,  of  an  area  some  inches  or  a 
foot  larger  than  the  intended  size  of  the  pillar;  and 
when  the  building  is  within  three  or  four  inches  of 
the  coal,  that  space  is  filled  up  with  pieces  of  wood, 
made  Rjoderaiely  firin  ;  the  effect  of  this  is,  that  when 
the  pressure  cf  the    superincumbent   strata  begins  to 


bear  upon  the  whole  of  the  plllarf,  ihc  pieces  of  wood 
and  under- building  yield  by  degrees,  and  prevent  the 
pillar  of  coal  above  from  giving  way.  This  principle 
is  found  efftciual,  and  could  only  have  been  discover- 
ed in  the  course  of  much  previous  practice;  it  is  a 
principle  which  is  applicable  in  many  instances  to 
mining  operations,  when  a  degree  of  yielding  to  the 
pressure  is  more  efRcient  as  to  ultimate  resistance, 
than  a  rigid  resistance  at  once  applied.  In  this  man- 
ner, about  half  the  thickness  of  the  coal,  or  rather  more, 
is  brought  down  in  tabular  masses  of  various  thickness, 
having  the  men  of  war  pillars  left  for  the  last  of  the 
work,  which  is  taking  down  the  coals  next  the  roof; 
these  arc  brought  dowr>  in  immense  falls,  of  from  100  to 
200  tons  at  a  time,  and  in  some  instances  even  303  tons. 
When  the  various  sides  of  work  in  a  pit-workings  are  in 
a  prepared  state,  that  is,  prepared  for  taking  down  th3 
upper  coals,  soinetimes  there  are  6000  tons  in  this  way 
ready  to  fall. 

In  the  course  of  working  and  breaking  out  the  coals 
for  going  up  the  pit,  all  the  culm-coal,  and  a  great  pro 
portion  of  excellent  small  coals,  are  left  in  the  waste, 
upon  whicii  the  colliers  stand  when  working  the  uppe.- 
coals,  and  when  the  height  becomes  great,  ladders  and 
various  kinds  of  scaffolding  are  used.  The  last  of  the 
upper  coals,  in  place  of  being  wi-ought  fiom  the  bolt  rii> 
wall  forward,  are  wrouglu  from  tlae  opposite  rib  wall  to- 
wards the  bolt  rib,  for  the  safety  of  ihe  workmen.  Tiiis 
operation  is  attended  with  great  danger  to  the  workmen, 
and  therefore  they  are  required  to  be  very  expert  miners 
from  practice  in  that  kind  of  work,  with  much  boldness 
and  resolute  determination.  The  first  operation  is  to 
shear  along  the  f.rce  of  the  back  rib  wall,  and  along  the 
side  ribs,  leaving  spurs  at  regular  distances;  the  scaf- 
folds are  then  withdrawn,  the  men  of  war  cut  away  as 
the  miners  retreat ;  and  the  last  operation  is  cutting  away 
the  spurs.  As  the  danger  is  very  great  working  under 
so  large  a  mass  of  coal,  no  miner  can  approach  to  cut 
these  away  with  a  common  pick  ;  they  are  therefore  pro- 
vided with  an  instrument  or  tool  named  a  pike,  very  like 
a  boarding  pike,  18  feet  long,  the  shaft  of  wood,  having 
a  steeled  iron  sharp  pike,  with  a  hook  at  the  one  side, 
similar  to  a  boat-hook.  With  this,  the  miners  standing 
with  their  backs  to  the  bolt  rib  wall,  cut  away  with  th;,- 
point  of  the  pike  in  the  advance  stroke,  and  with  the  hook 
in  the  back  stroke,  the  side  spurs  next  the  back  rib 
wall.  In  this  manner  the  spurs  are  cut  away  in  suc- 
cession, the  miners  retreating  towards  the  safe  part  of  the 
mine,  until  all  of  them  are  cut.  Sometimes  the  coal 
falls  before  all  the  spurs  are  cut,  and  before  the  last  of 
the  men  of  war  are  cut  down;  in  many  instances  the 
upper  coals  do  not  only  fall  the  height  of  the  shearing, 
but  up  to  the  roof,  by  whic'i  masses  of  coal,  from  10  tu 
14  feet  thick,  fall  at  once,  and  not  only  so,  but  inmeiiso 
pieces  of  the  strong  roof  stone  fall  at  the  same  lime,  of 
such  a  thickness,  that  befo;e  the  coal  can  be  broken  out, 
the  miners  have  to  blast  it  with  gun-powder,  and  remove 
many  tons  of  it.  From  this  description  of  woiking  the 
ten-yard  coal  of  Staffordshire,  the  very  dangerous  nature 
of  such  work  may  be  conceived  ;  but  no  correct  idea  can 
be  formed  of  the  operations,  or  of  the  immense  excava- 
tions and  caverns  formed  by  the  working  of  the  coal, 
and  particularly  by  the  fallen  rocf.  The  accidents 
which  take  place  in  this  coal  ai-e  consequently  very 
many  ;  severe  contusions  and  broken  limbs  aie  of  fre- 
quent occurrence,  and  not  a  few  workmen  are  snatched 
from  life  to  death  in   an  instant   by  the  couls  and  roof 
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falling  when  they  least  expect  them  ;  but,  besides  the 
danger  arising  from  these  falls,  lliey  have  also  inflimma- 
ble  air  to  contend  with,  by  which  also  many  have  been 
killed. 

Various  inodifications  of  the  mode  of  working  a  side 
of  work  in  this  coal  arc  practised,  as  best  suits  the  na- 
ture of  the  coal,  the  superincumbent  strata,  the  various 
local  circumstances,  and  views  of  the  manager  of  the 
colliery. 

AVlien  the  crop  of  this  singular  coal  was  first  wrought, 
the  muiers  only  extended  their  operations  to  20  yards 
distance  all  around  the  pit  bottom,  and  then  began  a  new 
pit  ;  but  as  the  pits  became  deeper  and  more  expensive, 
the  distance  of  the  workings  was  extended,  and  the  me- 
thod of  mining  improved.  The  extent  of  a  pit's  work- 
ings is  now  in  general  100  yards  on  all  sides,  that  is,  the 
area  wrought  is  200  yards  upon  the  side,  and  in  a  num- 
ber of  cases  300  yards,  or  130  yards  of  extent  on  each 
quaiter  of  the  pit.  The  greatest  distance  ever  attempt- 
ed was  450  yards  fiom  the  pit  bottom,  but  this  distance 
does  not  appear  to  be  suitable.  A  riumber  of  the  sides 
of  work,  as  of  the  side  of  work  represented  in  the  figure, 
consiitute  the  workings  of  a  pit.  The  roads  leading 
from  the  pit  bottom  are  from  3  to  4  yards  wide,  and  the 
rib  walls  are  ot  various  thickness  ;  the  main  ribs  being 
12  yards,  the  others  about  5  yards  in  thickness. 

This  coal,  in  the  course  of  working,  is,  like  many,  lia- 
ble to  take  fire  by  spontaneous  ignition,  which  is  not  only 
exceedingly  dangerous  and  troublesome,  but  requires 
the  greatest  attention  to  prevent  its  formation.  It  is  heie 
termed  the  breeding  fire,  and  will  be  treated  of  when 
stating  the  accidents  to  which  coal-mines  are  liable.  It 
is  this  which  retiuires  the  workings  to  be  laid  off  in  sides 
of  work,  as  represented  in  the  figure,  with  one  opening 
or  bolt  hole,  which  is  securely  built  up  and  made  air- 
tight as  soon  as  the  side  of  work  is  wrought  out.  When 
a  pit  is  wrought  toils  full  extent,  then,  if  circumstances 
admit  of  it,  it  is  wrought  in  the  pillars  and  ribs,  begin- 
ging  at  the  most  distant  corners,  and  as  much  of  the  pil- 
lais  and  ribs  are  brought  away  as  can  be  done,  consistent 
with  the  safety  of  the  workmen.  If  there  are  openings 
through  the  ribs  lo  any  other  pit  workings,  they  are  care- 
fully built  up  with  double  walls  of  stone,  a  few  feel  asun- 
der, and  the  space  is  filled  up  with  mine  dust,  (the  refuse 
of  calcined  ironstone;)  which  mine  dust  is  found  the 
most  effectual  remedy  for  keeping  the  passage  air-tight, 
in  the  event  of  a  crush  rending  the  walls,  as  the  mine 
dust  yields  to  the  pressure  without  admitting  the  air 
to  pass. 

From  this  description  of  woiking  the  ten-yard  coal, 
it  is  evident  that  a  very  great  proportion  of  the  coal  is 
left  under  ground,  rot  only  in  pillars  and  rib-walls,  but 
there  is  an  uncommon  quantity  of  small  coal  produced 
in  the  operation  of  bringing  down,  and  breaking  out 
the  coal,  so  that  in  general  from  four-tenths  to  a  half  of 
the  whole  is  for  ever  lost  ;  and  it  is  also  evident,  that 
from  the  long  habit  of  the  workmen,  it  would  be  almost 
impossible  !o  introduce  any  new  method,  though,  to  all 
appearance,  it  would  be  decidedly  preferable  tc  the  pre- 
sent system.  One  plan  has  been  suggested,  which  was, 
to  work  the  upper  part  of  the  coal  first,  leaving  a  few 
feet  of  coal  for  a  roof,  and  then  work  all  the  lower  coals 
in  benches,  as  described  in  the  working  of  coals  20  feet 
in  thickness,  the  roof  to  be  supported  with  props.  It 
is  however  questionable,  how  far  this  would  be  found 
in  the  end  better,  or  whether  less  small  coal  would  be 
produced. 


The  next  method  of  working  coals  of  uncommon 
thickness  is  by  stages  or  scafloldings  of  coal,  as  practis- 
ed in  that  coal  of  astonishing  thickness  found  at  John- 
stone, near  Paisley  in  Scotland,  and  represented  in  the 
sections  in  the  first  part  of  this  treatise,  being  from  50 
to  60  feet  thick  in  one  quarter  of  the  field,  and  in  one 
part  no  less  than  9u  feet  thick.  There  are,  no  doubt, 
several  thin  bands  of  stone  in  it,  but  there  are  only  two 
of  27  inches  thick  each.  The  roof  of  this  coal  is  so  bad, 
and  the  height  so  great,  that  it  was  found  quite  imprac- 
ticable to  work  it  as  one  seam,  as  in  Siaflordshirc  ;  and 
tlierefore  the  method  is,  to  leave  about  three  feet  of  the 
upper  coal  for  a  roof,  then  to  v.'ork  a  band  of  the  coal 
from  six  to  seven  feet  thick,  as  best  suited  the  partings 
of  the  coal,  or  thin  bands  of  stone,  which  band  of  coal 
is  wrought  in  the  post  and  stall  system,  with  square  pil- 
lars ol  extra  strength,  which  are  cut  Ihroush  afterwards. 
A  scaflohl  or  stage  of  about  three  feet  thick  of  coal,  or 
of  coal  and  band  stone,  is  left  at  the  sole  ;  and  under  this, 
rooms  and  pillars  arc  set  oft'  and  wrought  in  another 
portion  of  the  coal,  from  five  to  seven  feet  thick,  great 
care  being  taken  to  place  pillar  under  pillar,  and  room- 
under  room,  to  prevent  a  crush.  In  this  way,  when  the 
coal  is  thickest.  10  bands  of  coal  are  wrought,  in  the 
manner  represented  in  Fig.  2,  Plate  CCCXCIIl.  When 
any  band  of  the  coal  is  foul,  or  of  a  quality  not  suitable 
for  the  market,  it  is  given  up,  and  allowed  to  remain 
along  with  the  next  scafioldiiig  ;  a  great  proportion  of 
the  coal  is  consequently  lost,  as  in  the  Staffordshire 
tiiick  coal.  The  working  of  this  coal  requires  veiy  as- 
siduous attention  to  keep  the  pillars  and  rooms  in  a  per- 
pendicular direction;  the  miners'  conipass  has  to  be 
useil  daily,  and  bore-holes  have  occasionally  to  be  put 
down  through  the  scaffoldings  of  coal,  that  the  pillars 
may  be  placed  correctly  under  each  other. 

Having  thus  described  the  general  modes  or  systems 
which  have  been  adopted  in  working  coals  of  various 
thickness,  the  system  adopted  in  working  coals  which 
are  named  half-edge  coals,  and  edge  coals,  shall  next 
be  described. 

Half-edge  coals  are  wrought  either  post  and  stall,  or 
in  the  Shropshire  system, «s  before  described,  with  this 
difference,  that  the  rooms  are  always,  if  possible,  car- 
ried in  a  level  course  direction,  for  the  safety  of  the 
workmen,  and  the  more  easily  taking  the  coal  to  the  pit 
bottom. 

The  working  of  edge  coals,  which  are  nearly  per- 
pendicular, are  wrought  in  a  peculiar  manner,  and  dif- 
ferent from  auy  of  the  coals  before  described,  as  the 
collier,  while  working,  stands  upon  ttie  coal,  having  the 
rool  upon  his  one  hijnd,  and  the  pavement  upon  the 
other,  like  two  walls  of  stone.  The  engine-pit  is  sunk 
in  the  strongest  of  the  strata,  and  in  some  instances, 
they  are  so  directly  vertical,  that  the  same  stratutn  is 
sunk  through  the  whole  depth.  After  the  pit  has  reach- 
ed the  required  depth,  mines  are  carried  across  the  stra- 
ta from  the  pit  bottom,  until  the  coals  arc  intersected, 
as  represented  in  Fig  3  Plate  CCCXCIIl.  where  a.  a, 
are  the  edge  coals  ;  A  ;he  engine-pit ;  b.  b,  the  cross,  cut 
mines  from  the  pit  bottom  ;  c,  c,  upper  cross-cut  mines 
for  the  greater  conveniency  of  working  the  coals.  All 
the  rooms  are  wrought  in  a  level-course  direction,  with 
openings  made  from  one  to  another,  for  air  and  access 
to  the  pit  bottom.  The  chief  edge-coal  works  in  Bri- 
tain are  in  the  vicinity  of  Edinburgh,  where  hitherto 
all  th-  coals  in  such  w.jrks  are  carried  upon  the  backs 
of  women  from  the  wall  face  to   the   pit  bottom  ;  and. 
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in  general  all  the  pits  ol'  a  colliery,  excepting  the  en- 
giiK-pii,  are  only  sunk  one  half  the  depth  of  the  breast 
of  coal  to  be  wrought,  in  order  that  one  half  of  ihe 
rooms  may  have  their  coals  carried  up  to  Uie  pit  bottom, 
and  the  other  half  carried  down.  This  is  effected  by 
wooden  traps  or  stairs,  placed  from  one  room  to  another. 
ll  is  singular  that  no  improvement  has  been  yet  made 
of  this  very  rude  plan  ;  particularly  as  the  edge  coals 
are  wrought  at  a  great  expence,  and  with  great  incon- 
veniency. 

Although  various  modes  and  systems  of  coal  working 
have  been  described,  tliere  are  very  many  modifications 
in  all  of  them,  which  are  regulated  by  tlie  consideration 
of  local  circumstances  joined  to  years  of  experience. 
These  alone  can  determine  the  mining  engineer  as  to  his 
adopting  the  system  best  suited  for  working  the  coals 
in  a  coal-field. 

With  regard  to  the  manner  in  which  coals  are  brought 
from  the  wall  face  to  the  pit  bottom,  this  is  almost  as 
various  as  the  systems  pursued  in  working. 

The  oldest  mode,  and  that  which  it  is  presumed  was 
used  when  coals  were  first  wrouglit  by  ingoing  eyes,  or 
inines  at  the  crop,  was  by  women  carrying  the  coals  in 
baskets  on  their  backs.  This  metliod,  rude  and  severe 
as  It  is,  was  carried  on  very  generally  in  Scotland  till 
within  these  forty  years  ;  and  it  is  to  be  regretted  that  a 
system  so  slavish  and  severe  is  even  in  this  age  (which 
boasts  of  being  enlightened)  adopted  and  carried  on. 
It  is  admitted  that  it  is  a  matter  of  free-will,  and  those 
women  who  carry  coals  may  give  it  up  if  they  choose. 
To  young  women  the  severity  of  the  labour  is  less  to  be 
considered,  in  one  point  of  view,  but  to  the  mothers  of 
families  the  system  is  oppressive,  deprives  them  of  many 
comforts,  and  precludes  them  from  advancing  in  their 
own  scale  of  society.  This  system  is,  however,  declin- 
ing every  year  ;  and,  on  this  account,  no  description  is 
given  of  the  arrangement  of  the  workings  of  a  colliery 
which  are  peculiar  to  this  method. 

The  women  who  carry  coals  are  named  bearers ;  the 
weight  eacii  carries  is  from  1  cwt.  1  qr.  to  2  cwt  ;  in 
some  instances  they  have  carried  3  cwt.  In  the  worst 
kinds  of  tliis  system,  they  not  only  carry  the  coals  from 
the  wall  face  to  the  pit  bottom,  but  ascend  a  stair  to 
the  lop  of  the  pit,  and  bank  the  coals.  In  the  other 
case  they  carry  from  the  wall  face,  and  lay  them  down 
in  bins  at  the  pit  bottom,  in  order  to  be  filled  into  the 
baskets.  In  some  collieries  60,000  tons  annually  have 
been  carried  in  this  way,  and  an  extent  of  160  yards 
from  each  (juarter  of  a  pit  has  been  wrought  by  this 
plan,  which  is  an  area  of  102,400  yards. 

The  next  mode  is  to  use  hutches  or  baskets  with  slipe 
or  cradle  feet  shod  with  iron,  containing  from  2  to  3 
cwt.  of  coals.  These  are  drawn  along  the  pavement 
eitlicr  by  ropes  and  soams,  or  by  harness  of  leather, 
over  the  shoulders  of  the  workmen.  The  collier  either 
performs  this  work  as  part  of  his  daily  labour,  or  per- 
sons are  appointed  for  this  work  alone,  and  are  thus 
drawn  from  the  wall  face  to  the  pit  bottom.  This  sys- 
tem is  used  in  many  small  collieries,  but  it  is  among 
the  worst  plans;  for  in  no  iiistince  can  the  strength  of 
a  man  be  applied  with  less  eft'cct  than  in  this  way  ;  the 
exertion  required  is  very  great  and  unceasing,  nor  does 
any  extra  exertion  of  muscular  force  aid  him  the  least 
in  the  next  step  of  his  labour;  it  is  from  beginning  to 
end  one  continued  dead  pull,  witliout  the  least  spring  or 
elasticity;  and  if  he  slackens  his  exertion  one  instant, 
the  weight  he  is  dragging  that  instant  slops.    It  is  pain- 


ful to  see  men  thus  employed,  and  their  strength  so  evi- 
dently misapplied.     This  system  must  daily  decline. 

The  third  method,  as  an  improvement  of  th'e  last,  is  to 
substitute  hutches,  or  baskets,  capable  of  containing  from 
4  to  6  cwt.  of  coals,  and  of  the  same  form  as  those  above 
described,  but,  in  place  of  men  horses  are  employed  to 
draw  them  from  the  wall  face  to  the  pit  bottom.  This 
is  also  a  very  bad  system  ;  the  same  objections  are  ap- 
plicable to  it  as  to  the  former,  and  the  strength  of  a 
horse  is  applied  with  the  very  worst  effect. 

The  next  improvement  upon  the  system  where  men 
draw  the  coals,  was  either  to  set  the  corve  on  a  small 
four-wheeled  carriage,  named  a  tram,  or  to  have  wheels 
attaciied  lo  the  corve.  By  means  of  this,  more  work 
was  pel  formed,  provided  the  pavement  was  hard,  but  it 
was  not  applicable  when  the  pavement  was  soft ;  in  which 
case,  an  irreguhr  kind  of  wooden  rail-roads  was  laid. 

When  the  distance  from  the  pit  bottom  became  con- 
siderable, regular  and  well  laid  wooden  rail-ways  were 
laid  to  a  point  near  the  wall  faces,  named  the  way-end. 
To  this  point  the  coals  were  brought  down  in  the  corves, 
either  by  men  who  draw  the  trams,  named  trammers, 
or  by  horses  upon  slipes.  Upon  the  rail-way  there 
were  strong  four-wheeled  frames  or  carriages  capable 
of  holding  two  corves.  At  the  way-end  a  small  crane, 
with  a  wheel,  pinion,  and  chain,  was  erected.  With  this 
the  corves  were  lifted  from  the  trams,  and  placed  on  the 
carriage  ;  two  or  more  of  them  were  then  hooked  to- 
gether, and  one  horse  drew  to  the  pit  bottom  from  four 
to  six  corves  at  a  lime. 

The  whole  system  of  bringing  coals  from  the  wall 
face  to  the  pit  bottom  was  greatly  improved  by  the  in- 
troduction of  cast-iron  rail-roads,  named  tram  roads,  in 
place  of  wooden  roads.  For  this  great  improvement, 
we  are  indebted  to  Mr.  John  Curr  of  Sheffield,  in  York- 
shire, who  first  brought  it  forward.  This  system  is 
universally  adopted  in  all  collieries  of  any  considerable 
extent,  and  is  equally  applicable  to  the  smallest  mining 
concerns.  The  rails  are  named  tram-rails,  or  plate- 
rails,  it  being  a  plate  from  three  to  four  inches  broad, 
with  an  edge  at  right  angles  to  it,  about  two  and  a  half 
inches  high,  and  are  from  three  to  four  feet  in  length. 
They  are  fixed  either  to  cross  pieces  of  iron  named 
sleepers,  or  more  generally  to  wooden  sleepers  ;  the 
strength  of  the  rails  being  proportioned  to  the  weight 
carried.  I'or  particulars  regarding  the  construction  and 
weight  of  these  roads,  see  the  article  Rail-W'ay. 

By  this  system,  in  some  collieries,  the  colliers,  after 
having  wrouglit  the  coals,  draw  them  along  the  tram- 
roads  to  the  pit  bottom.  In  other  works,  persons  are 
employed  to  draw  the  coals,  named  trammers,  when 
one  in  front  of  the  coive  draws  with  harness,  and  one 
pushes  the  corve  behind,  who  is  known  by  the  name  of 
a  puller.  The  perfection  of  this  system  is  to  be  seen 
in  the  Newcastle  collieries,  and  in  the  collieries  of 
Whitehaven  and  Workington  in  Cumberland.  The 
main  roads  or  roUey-ways,  also  named  mother-gates, 
are  laid  from  the  pit  bottom  lo  a  convenient  central 
point  near  the  wall  faces  or  rooms  where  the  colliers 
work.  There  a  crane  is  erected.  From  this  point 
tram  roads  are  laid  into  each  room.  In  bringing  the 
coals  from  the  wall  face  to  the  crane,  a  stout  lad  and  a 
young  boy  are  employed  at  each  corve.  The  lad,  who  is 
in  front,  and  draws,  is  named  a  headsman,  and  the  boy  is 
named  a  foal.  As  many  of  these  are  employed  in  a  set 
or  sheth  of  rooms  as  will  keep  the  crane  and  roUey-way 
in  constant  work ;  the  instant  each  corve  arrives  from 
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the  wall  face  at  the  ciar.c,  it  is  lifted  from  the  tram,  and 
placed  on  a  roUcy,  each  rolley  holding  geneially  two 
coi  vcs  :  Single  corve  volleys  aie  sometimes  used,  and 
as  soon  as  three  or  four  double  roUeys  are  loaded,  they 
arc  hooked  together,  when  a  rolley-driver,  with  his 
horse,  takes  them  to  the  pit  bottom,  while  the  loaded 
rolleys  are  going  to  the  pit.  Uolleys  with  empty  corves 
arc  returning,  and  these  pass  the  loaded  ones  at  given 
regular  distances,  where  the  rail-way  is  double,  named 
an  ofi'-set,  or  pass-by  road.  The  lolley  horses,  to  pre- 
vent the  caniages  overrunning  them,  have  a  peculiar 
kind  of  shafts,  named  limbers,  cither  made  of  wood  or 
iron,  but  commonly  of  iron,  as  represented  in  Fig.  4. 
Plate  CCCXCIII.  ;  the  hole  at  a  passing  over  an  iron 
stud  in  front  of  the  lolley,  and  are  quickly  attached  or 
detached.  In  this  manner  the  work  is  carried  on  with 
astonishing  legularily  and  expedition.  The  power  of  the 
engine  for  drawing  the  coals  is  constructed  in  propor- 
tion to  the  depth  of  the  pit  and  quantity  to  be  raised, 
taking  two  corves  at  a  lift,  and  going  at  a  velocity  in  the 
pit  of  12  feet  per  second,  on  an  average  ;  and  so  very 
regular  and  systematic  is  the  airangemeiit  of  this  ope- 
ration, that  the  corves  are  brought  forward  from  the 
wall  faces  to  the  pit  bottom,  and  sent  up  the  pit  as  fust 
as  the  on-setters  at  the  pit  bottom,  and  the  banksmen  at 
top,  can  hook  and  dishook  the  loaded  and  empty  corves 
to  and  from  the  engine  ropes,  so  that  100  corves  of  coals 
every  hour  has  been  drawn  np  a  pit  100  fathoms  deep, 
■which  is  equal  to  27  tons  per  hour,  or  324  tons  in  a  day 
or  shift  of  12  hours.  In  short,  any  requisite  quantity 
may  be  drawn  up  a  pit  by  t!i;s  higlilv  improved  system. 
It  must,  however,  be  rematked,  that  this  system  is 
more  applicable  to  coals  similar  to  those  of  Newcastle, 
which  work  sinall,  than  to  coals  which  work  in  large 
masses,  and  which  must  be  kept  large,  to  suit  the  mar- 
ket, on  account  of  their  open  burning  quality. 

\Vhen  coals  have  so  great  a  rise  from  the  pit  bottom 
to  the  crop,  that  horses  carmot  be  a]5plied  on  the  rol- 
ley ways,  the  corves  descend  along  the  roads  by  means 
of  inclined  plane  machines,  which  machines  arc  cither 
vertical  rope-barrels,  or  horizontal  rope-slieaves.  The 
descending  motion  is  guided  by  a  brake,  and  while  six 
or  eight  loaded  coives  are  descending,  as  many  empty 
corves  are  ascending.  These  inclined  planes  are  cither 
«jf  great  length,  or  divided  into  stages  of  from  200  to 
liOO  yards  long.  At  the  end  of  each  stage  is  an  inclin- 
ed plane  machine,  so  that  the  coals  are  lowered  in  suc- 
cession from  one  machine  to  another.  Tlie  corves  arc 
brought  from  the  wall  faces  to  the  planes  cither  by 
men  or  horses.  The  whole  of  the  system  of  bringing 
coals  from  the  wall  faces  to  the  pit  bottom,  can  be 
modified  to  suit  the  extent  of  any  colliery.  Inclined 
planes  are  much  used  at  Newcastle,  when  the  dip  of 
the  coal  admits  of  it. 

The  wheels  of  the  trams  and  rolleys,  are  from  eight 
to  sixteen  inches  in  diameter,  according  to  the  thickness 
of  the  coal.  In  some,  the  axles  not  only  turn  round  on 
their  journals,  but  the  wheels  also  turn  round  upon  the 
axis  ;  in  others,  the  axles  are  fixed,  and  the  wheels 
only  turn  round  ;  and  there  are  some  which  have  the 
wheel  fixed  upon  the  one  end  of  the  axle,  and  the  op- 
posite wheel  made  to  run  round  it ;  and  the  other  axle 
has  the  fixed  and  loose  wheels  upon  the  reverse  sides, 
the  intention  being  to  make  the  carriages  go  easily  round 
the  turns  of  the  road. 

With  regard  to  the  drawing  of  coals  up  the  pits,  va- 
rious kinds  of  machines  have  been  applied. 


In  shallow  pits,  v/ncre  there  is  very  iiltlc  output  of 
coals,  the  common  windlass,  or  jack  roll,  with  two 
men,  is  still  used.  In  deeper  pits,  the  common  gin  is 
used,  or  the  wheel  and  pinion  gin  ;  these,  however,  arc 
only  apiilicd  at  collieries  of  small  extent,  and  every 
other  machine  for  drawing  coals  has  been  su|)erseded 
by  the  rotatoiy  steam-engine  with  fly-wheel,  ,lly-whee! 
shaft,  and  rope-barrels.  These  engines  are  of  every 
variety  of  construction,  and  of  Ncwcomen's,  Watt's, 
and  Trevcthick's  principles.  They  are  ajiplied  from 
the  power  of  three  hoiscs  to  that  of  forty.  \\'licn  they 
are  of  small  power,  they  are  generally  constructed  witii 
a  fly-wheel,  and  short  fly-wheel  shaft,  upon  which  is  a 
small  pinion  working  into  the  teeth  of  a  large  wheel, 
fixed  upon  the  rope-barrel,  by  which  means  the  engine 
goes  v.'ith  great  lapidity,  while  a  slow  and  equal  motion 
is  produced  in  the  ascending  corves  in  the  pit.  Ijut 
when  the  engines  are  of  great  power,  and  much  execu- 
tion of  work  required,  then  the  engine  is  connected  di- 
rectly with  the  rope-barrel ;  and  some  of  these  for  deep 
pits  arc  of  such  a  size,  that  each  levolution  of  the  bar- 
rel produces  an  ascent  of  13  yards.  In  short,  there 
seems  almost  no  limitation  to  the  execution  of  work  by 
these  engines.  For  all  great  outputs  of  coal.  Watt's  en- 
gine is  in  the  most  general  use.  The  momentum  of 
these  machines  is  so  great,  and  the  fly-wheels  are  so 
heavy,  and  go  at  so  great  a  velocity,  that  the  mere  sus- 
])ending  of  the  moving  principles  of  the  engine  would  not 
stop  the  movements  at  the  instant  wanted,  on  whicli  ac- 
count a  very  powerful  brake  is  applied  to  the  periphery 
of  the  fly-wheel,  or  rope  barrel,  so  that  the  brakeman, 
by  applying  his  foot  to  the  regulating  lever  of  the  brake, 
while  with  his  hands,  he  shuts  the  valves  of  the  engine, 
can  pitch  the  coi  ve  and  suspend  its  rapid  motion  within 
a  few  inches  of  the  required  height  at  every  delivery. 

Many  attempts  have  been  made  to  apply  the  steam- 
engine  to  an  endless  chain  or  chains  suspended  from  the 
top  to  the  bottom  of  the  pit.  Several  are  in  use,  but  it 
is  questionable  how  far  they  are  applicable  to  very  deep 
l)its ;  as  they  have  hitherto  been  only  applied  in  pits  of 
moderate  depth.  The  best  principle  we  have  seen  is, 
that  invented  by  Mr.  Hugh  Baird,  civil  engineer,  and  ap- 
plied in  practice  at  the  Shotts  Iron  Woik,  which,  though 
on  a  small  scale,  shows  the  effect  most  correctly.  Two 
endless  chains,  having  long  stave  links,  are  suspended 
from  two  barrels  placed  over  the  mouth  of  the  pit.  The 
diameter  of  the  barrels  is  more  than  double  the  depth  of 
the  hutch  ;  and  to  keep  the  chains  regular,  they  pass 
under  other  barrels  beneath  the  scaffold  of  the  pit  bot- 
tom ;  studs  of  iron  project  from  the  inside  of  each  chain, 
at  regular  distances,  according  to  the  power  of  the  en- 
gine, and  the  hutches  have  ears  of  iron,  by  wliich  ihey 
are  suspended  on  the  studs  of  the  chain.  Upon  the  end 
of  the  chain-barrel  is  a  toothed  wheel,  into  which  a  pinion 
works,  placed  on  the  fly-shaft  of  the  engine.  The  chains 
have  guides  to  prevent  them  going  off'  the  barrels,  and 
there  are  studs  on  the  barrels  which  enter  into  the 
links,  and  prevent  the  chains  slipping  round,  so  as  to 
keep  the  studs  upon  the  sides  of  the  chain  exactly  oppo- 
site and  parallel.  When  the  engine  is  set  in  motion,  the 
chains  ascend  on  one  side  and  descend  on  the  othei.  The 
loaded  hutches,  as  they  come  to  the  pit  bottom,  are  set 
forward,  till  the  ends  of  them,  having  the  iron  ears,  are 
in  a  line  with  the  perpendicular  of  the  ascending  chain, 
the  studs  of  which  catch  the  ears  and  carry  the  hutch  up 
the  pit,  which  passes  over  the  axle  of  the  chain-barrel, 
and  is  set  down  oti  the  strike-boards  at  the  side  cf  the 
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pit.  The  empty  hutclies  are  attaclied  in  the  same  man- 
ner at  the  ascending  side  of  the  chains  at  the  pit  mouth, 
go  over  the  barrel,  and  descend  to  the  bottom.  For 
attaching  the  empty  hutches  and  detaching  the  loaded 
ones,  there  are  moveable  strike-boards,  which  are 
wrought  by  a  mechanism  attached  to  the  machinery. 
The  execution  of  this  machine  is  very  considerable  with 
an  engine  of  moderate  powers,  as  the  engine  never  stops 
from  the  beginning  to  the  end  of  the  day's  work.  Plate 
CCCXCIV.  Fig.  11.  shows  the  hutch  passing  over  the 
axle  at  the  pit  top. 

The  other  kinds  of  machines  are  those  where  water 
is  the  moving  power.  The  oldest  and  most  simple  is  a 
water-wheel,  or  rather  two  water-wheels  joined  toge- 
ther by  the  sides,  the  buckets  set  reverse  to  each,  so  that 
when  water  is  applied  on  one  side  of  the  wheel,  the 
wheel  turns  forward,  and  when  applied  on  the  other  side, 
it  turns  backward.  To  the  axle  of  the  wheel  a  rope- 
barrel  is  attached,  or  a  second  power  may  be  produced 
by  a  pinion  and  wheel,  as  in  the  steam  engine. 

The  other  kind  of  water  engines  for  drawing  coals,  is 
strictly  applicable  only  in  pits  level  free,  where  the  ascent 
of  the  loaded  corve  is  produced  by  a  descending  cassoon 
filled  with  water.  When  the  ascent  and  descent  of  both 
are  equal  spaces,  then  the  rope-barrel  for  the  cassoon 
and  for  the  corves  are  of  the  same  diameter  ;  but  when 
the  pits  from  where  the  coals  are  drawn,  are  deeper  than 
the  point  of  discharge  for  the  water  into  the  dry-level, 
then  the  cassoon  is  made  large,  and  its  rope-barrel  much 
smaller  than  the  barrel  for  the  corve-rope,  so  that  by  the 
time  the  cassoon  reaches  the  half  depth,  for  example, 
the  corve  may  have  ascended  double  the  depth.  The 
cassoon  is  filled  by  a  valve  at  the  pit  top,  and  upon  its 
reaching  the  place  for  discharging  the  water,  a  self-act- 
ing valve  lets  it  off.  The  loaded  corve  is  taken  off  at 
the  pit  head,  and  the  descending  rope  and  empty  corve 
pull  up  the  cassoon  with  ease,  on  account  of  its  being 
suspended  from  a  barrel  much  less  in  diameter.  All 
the  motions  of  this  machine,  which  would  be  very  variable 
and  destructive,  if  left  to  itself,  are  regulated  by  a  very 
powerful  brake  at  the  pit  top. 

As  much  coal  and  many  corves  are  destroyed  by  the 
corves  striking  at  the  meetings,  where  the  ascending 
and  descending  velocity  together  is  equal  in  some  cases 
from  20  to  30  feet  per  second,  various  plans  have  been 
devised  to  obviate  this  loss.  One  of  the  simplest  plans 
is  to  divide  the  pit  from  top  to  bottom,  so  that  each 
corve  has  a  distinct  pit  for  itself. 

A  second  mode  was  invented  byMt.  John  Curr,  Shef- 
field, which  was  to  have  guides  of  wood  attached  from 
top  to  bottom  of  the  pit ;  these  are  long  pieces,  or  spears 
of  fir  wood,  about  four  inches  scjuare,  attached  perpen- 
dicularly to  the  sides  of  the  shaft,  and  to  buntons  in  the 
middle  of  the  pit.  Betwixt  these  guides,  sliders  with 
friction-rollers  are  placed,  attached  to  the  gin-ropes,  and 
to  these  sliders  the  corves  are  suspended.  By  this  plan 
the  corves  or  hutches  can  be  drawn  with  great  velocity; 
but  there  is  a  considerable  hindrance  in  striking  or 
banking  the  corve  at  the  pit  top,  as  shutters  or  sliding 
boards  have  to  be  used.  This  plan  is  not  applied  in  the 
Newcastle  practice,  bi:t  is  highly  beneficial  where  large 
coals  have  to  be  raised.  A  third  mode,  of  a  simple  form, 
is  to  suspend  four  chains  from  the  pit-head  frame,  or 
round  rods  of  iron  screwed  together  in  pieces  of  12  or 
15  feet  each  ;  these  are  fastened  to  a  strong  beam  or  oil 
at  the  pit  bottom,  and  are  kept  tight  by  a  regulating 
screw  at  the  top.     The  slider  used  for  the  chains   or 
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iron  rods,  ii  a  double-eyed  boit  or  rod.  Though  these 
ate  in  practice  in  pits  of  moderate  depth,  they  are  never 
applied  in  |)its  of  a  great  depth. 

In  drawing  coals,  both  ropes  and  chains  are  em- 
ployed. 

The  round  ropes  are  shrowd  laid  ;  and  the  best  are 
those  made  upon  the  correct  mechanical  principles,  in- 
vented by  iVIr.  Chapman  and  Mr.  Huddart,  all  the  yarns 
being  laid  equally,  so  as  to  have  uniform  tension  when 
the  strain  is  applied. 

The  other  kind  of  rope  is  known  by  the  name  of  the 
flat  rope,  whicli  is  without  doubt  the  best  of  any  yet  in- 
vented for  drawing  coals,  and  has  proved  an  immense 
saving  compared  with  round  ropes.  They  are  made  of 
four  ropes  laid  horizontally  together,  and  are  alternately 
right  and  left  laid  ropes.  By  this  very  ingenious  plan, 
the  ropes  counteract  each  other  in  the  twist,  and  hang 
like  a  ribbon  down  the  pit ;  they  are  connected  or  sewed 
together  by  a  small  rope,  which  operation  requires  very 
powerful  machinery  to  pierce  the  cordage.  They  have 
this  great  advantage  also,  that  they  are  not  only  very 
pliable,  which  saves  the  heart  of  the  ropes  from  being 
broken,  but  as  they  lap  upon  themselves,  a  very  simple 
sheave  suits  for  a  rope-barrel.  But  the  greatest  advan- 
tage is,  that  by  lapping  upon  themselves,  they  act  as  a 
compensation  or  balance  against  the  weight  of  the  de- 
scending corve  and  rope,  superseding  in  many  instances 
counterpoise  chains,  which  are  used  to  regulate  the  de- 
scent in  deep  pits.  For  this  invention  the  mining  inte- 
rest of  Great  Britain  is  indebted  to  Mr.  Curr  of  Sheffipld, 
before  mentioned,  whose  inventions  and  improvements 
in  the  mining  system  are  highly  important,  as  must  be 
evident  from  those  already  mentioned. 

The  kinds  of  chains  which  have  been  tried  are  very  va- 
rious ;  some  are  of  long  links,  termed  two  and  three,  or 
three  and  four,  according  to  the  mode  of  coupling  the 
links  together  by  a  bolt.  Many  very  ingenious  plans 
have  been  devised  to  make  the  long  links  of  correct  and 
equal  length  from  centre  to  centre  of  the  bolt  hole  ;  and 
though  these  are  applied  at  many  colleries,  yet  the  short 
pudding  link  chains  are  those  most  generally  used.  They 
are  proved  as  to  strength,  and  warranted  ;  have  given  great 
satisfaction,  and  are  an  immense  saving  to  collieries. 
These  chains  are  now  in  general  use,  and  for  other  pur- 
poses besides  mining  concerns.  We  have,  however,  to 
remark,  that  the  colliers  have  hitherto  declined  riding 
by  them  in  the  pits,  for  this  reason,  that  the  fault  in  a  rope 
is  easily  seen,  but  a  great  fault  may  exist  in  a  link  which 
cannot  be  observed. 

Upon  the  corves  being  landed  or  banked  at  the  pit 
top,  they  are  either  drawn  to  the  bin  or  pit-heap  by 
horses  upon  slipes,  or  by  trammers  on  a  tram  road, 
which  is  now  the  common  practice.  When  the  coals 
are  small,  as  at  Newcastle,  the  pit  head  is  raised  eight 
or  nine  feet  higher  than  the  common  level  of  the  ground, 
and  the  heap  proceeds  from  this  height  outwards  from 
the  pit  mouth  ;  and  if  the  bins  increase,  the  tram  roa.is 
are  laid  upon  the  bin  or  heap  as  it  advances  outward. 

When  coals  are  wrought  large,  termed  great  coal, 
the  pit  mouth  has  only  a  gentle  rise  from  the  common 
level  of  the  coal-Iiill  adjoining,  and  the  coals  are  built 
up  in  walls,  piece  ty  piece,  the  small  coal  is  either 
thrown  into  the  heart  of  the  walls  or  bins,  or  laid  apart 
by  themselves,  as  may  best  suit  the  sale  of  the  coals. 

Having  thus  attempted  to  describe  the   various  plans 
which  have  been  adopted  for  working  coal  mines,  a  most 
itmportant  point  in  mining  remains  to  be  treated  of,  which 
3  C 
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is  ventilation,  or  the  means  which  have  heen  adopted  for 
supplyiiij^  the  workmen  with  almospheric  air,  sufTicicnlly 
pure  for  the  support  of  animal  life,  and  the  flame  of  the 
candle  or  lamp  which  gives  light  in  the  mines. 

The  coal-mines  of  Great  Britain  were,  as  before  men- 
tioned, wrought  on  a  very  limited  scale,  and  with  com- 
paratively  little  system,  till  after  the  beginning  of  the 
eighteenth  century.  It  was  not  till  the  introduction  of 
the  steam-engine,  for  drawing  water  in  the  first  place, 
and  coals  afterwards,  that  the  coal-mines  began  to  be 
wrought  on  an  extensive  scale  ;  even  to  this  period,  the 
ventilation  of  mines  was  conducted  in  a  very  rude,  un- 
certain, and  irregular  manner,  and  for  many  years  after- 
wards. The  air  courses  were  confined  to  the  dip-head 
levels,  and  wall-faces,  or  rooms  where  the  miners 
wrought ;  the  consecjuence  was,  that  the  wastes  were  fre- 
quently full  of  inflammable  air,  and  became  the  cause  of 
constant  calamities.  The  only  test  the  miner  had,  as  lo 
the  state  of  air  through  the  works,  was  by  the  appear- 
ance produced  at  the  top  of  the  flame  of  his  candle,  which 
appearance  will  be  afterwards  noticed. 

When  inflammable  air  accumulated  in  the  forelieads, 
the  common  practice  was  to  fire  it  regularly;  this  was 
done  in  many  collieries  every  morning.  When  this  air 
was  in  small  quantity,  the  person  appointed  for  the  ser- 
vice approached  each  forehead  or  room,  as  near  as  he 
judged  the  air  safe;  then  taking  a  long  pole,  he  fixed 
his  candle  in  an  oblique  position  to  the  end  of  it  with  a 
bit  of  clay,  and  laying  himself  flat  upon  his  breast  along 
the  pavement  of  the  coal,  he  gradually  advanced  the 
candle  towards  the  wall-face  and  roof  of  the  mine,  until 
the  gas  fii  ed,  and  the  blast  passed  over  him.  When  the 
quantity  of  gas  was  very  inconsiderable,  it  burnt  slowly, 
with  a  bright  blue  lambent  flame  ;  when  the  quantity  was 
more  abundant  it  blazed,  the  greater  part  of  the  flame 
being  blue,  but  fringed  with  yellowish  white  flame.  The 
gas,  in  this  case,  burnt  off  with  very  little  noise ;  but 
when  the  quantity  was  considerable,  it  ignited  with  an 
explosive  sound,  and  then  passed  quickly  ofl"  without  ex- 
tendmg  its  influence  to  any  considerable  distance.  When 
the  person  who  performed  this  service  found  the  gas 
abundant,  he  put  on  wet  jackets,  to  prevent  the  fire 
scorching  him.  This  singular  operation  had,  in  many 
instances,  to  be  gone  through  in  the  numerous  foreheads 
of  the  same  colliery  every  morning,  previous  to  the 
workmen  entering  the  pit.  In  other  collieries,  where 
this  gas  was  so  abundant  that  it  not  only  accumulated 
in  the  forehead  of  every  room  during  the  time  the  miners 
were  absent,  but  gathered  in  a  connected  body,  filling  a 
considerable  space,  greater  caution  had  to  be  adopted. 
In  this  case,  the  fireman  went  amongst  the  inflammable 
air  in  the  dark,  leaving  his  candle  at  a  considerable  dis- 
tance;  then  fixmg  a  prop  betwixt  the  roof  and  pave- 
ment, he  passed  the  end  of  a  long  line,  through  a  ring 
attached  to  the  top  of  the  prop,  he  retreated  to  his  candle, 
with  the  two  ends  of  the  line  with  him,  and  having  pre- 
pared a  piece  of  deal,  about  fifteen  inches  long,  and  eight 
inches  broad,  shaped  like  a  weaver's  shuttle,  he  fixed 
his  candle  in  a  hole  of  the  board,  or  by  a  bit  of  clay  in  an 
oblique  direction;  then  lying  one  end  of  the  line  to  the 
board,  he  lay  down  at  the  end  of  a  pillar,  off  the  line  of 
the  air  course,  and  by  drawing  the  other  end  of  the  line 
gently  to  him,  the  candle  advanced  to  the  foot  of  the 
prop,  and  if  the  gas  was  not  so  low  as  the  pavement,  the 
candle  was  drawn  up  towards  the  roof,  when  the  whole 
of  tiie  gas  instantly  ignited  with  an  explosion,  and  passed 
along  the  air  course  within  a  few  feet  of  the  fireman,  and 


directly  towards  the  upcast  shaft.  In  Staffordshire, 
where  the  coal  is  thirty  feet  thick,  and  the  excavations 
immense,  this  method  was,  till  lately,  in  general  prac- 
tice. In  place  of  a  prop,  a  kind  of  mast  was  erected, 
fixed  at  the  pavement,  as  the  top  of  it  did  not  reach  the 
roof;  and  in  place  of  a  line,  fine  flexile  copper  wire  was 
employed,  which  was  not  destroyed  by  the  explosion. 
In  these  numerous  and  very  extensive  mines,  and  wlierc 
the  coal  was  taken  down  far  above  the  air  couises,  the 
collections  of  inflammable  air  were  great,  and  when  ig- 
nited the  explosion  was  frequently  violent,  and  passed 
the  fireman  in  his  retreat,  with  a  thundering  noise,  and 
with  great  velocity.  This  very  rude,  and  very  dange- 
rous mode  of  clearing  the  mines  of  inflammable  air,  is 
yet  to  be  found  in  practice,  and  is  known  by  the  name  of 
the  fire,  or  firing  line. 

Every  bed  of  coal  abounds  less  or  more  with  delete- 
rious air,  which  is  of  two  kinds  ;  the  one  is  specifically 
heavier,  the  other  lighter  than  common  air  ;  the  natural 
consequence  of  which  is,  that  the  one  rests  in  the  deep- 
est or  lowest  places,  the  other,  from  its  levity,  ascends 
to  the  highest  places  of  the  mine.  The  first  is  known 
by  the  common  provincial  names  of  choak  damp,  black 
damp,  styth,  or  bad  air  ;  the  other  is  known  by  the  name 
of  foul  air,  fire-damp,  or  inflammable  air.  The  one  is  the 
carbonic  acid,  the  other  the  carburetted  hydrogen  gas  of 
the  chemyst. 

The  precise  qualities  of  the  carbonic  acid  of  coal 
mines,  have  been  comparatively  little  attended  to,  as  its 
destroying  powers  have  not  operated  extensively. 

The  nature  and  composition  of  the  carburetted  hydro- 
gen have  closely  engaged  the  attention  of  philosophers 
for  the  last  ten  years. 

According  to  the  best  authorities,  these  gases  are  of 
the  following  specific  gravity  and  weight. 


Weight  of  100 

Spec.  Grav. 

Cubic  Inches. 

1.518 

46.313 

0.555 

16.99 

0.074 

2,230 

Carbonic  acid 
Carburetted  hydrogen 
Hydrogen 

The  common  air  being  reckoned  unity,  the  tempera- 
ture at  60°,  and  barometer  at  30  inches. 

According  to  Dr.  Thompson,  the  component  parts  of 
carburetted  hydrogen  are, 

Carbon  -         -         -         •         72 

■  Hydrogen      -         ...         28 

lOU 

In  which  there  is  always  a  mixture  of  caibonic  acid. 

It  has  been  found  that  this  gas  has  its  greatest  explo- 
sive power  when  it  is  mixed  in  the  proportion  of  one  part 
of  gas  to  eight  parts  of  atmospheric  air  ;  and  when  it  is  in 
the  proportion  of  one  part  to  fifteen  of  atmospheric  air, 
a  candle  burns  in  it  without  explosion,  but  the  flame  is 
greatly  elongated  ;  it  therefore  ought  to  be  diluted  with 
common  air  considerably  beyond  that  proportion,  to  in- 
sure the  safety  of  the  workmen. 

Various  theories  have  been  brought  forward  regarding 
the  formation  of  these  gases,  but  more  particularly  of  the 
carburetted  hydrogen  :  both  of  them  flow  or  exude  from 
the  cutters,  fissures,  and  minute  pores  of  the  coal ;  and 
when  in  small  quantity  in  the  forehead  of  a  mine  in  so- 
lid coal,  they  make  a  hissing  noise. 

The  carbonic  acid  seldom  comes  off  very  suddenly  in. 
large  quantities.     From  its  weight  it  is  not  liable  to  a. 
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sudden  change  of  place,  and  though  ilia  invisible,  its  line 
of  division  from  the  common  atmospheiic  air  is  most 
flislincily  found  by  approaching  it  with  a  lighted  candle 
or  lamp;  for  though  the  candle  burns  with  ils  ordinary 
brightness  at  the  ciistance  of  three  inches  from  the  car- 
bonic acid,  the  instant  it  is  placed  within  this  air,  it  is 
suddenly  extinguished  ;  il  produces  the  same  instant  ef- 
fect upon  the  sirongest  flame  of  coals  ;  sometimes  the 
uppa-  pari  of  the  mine  next  the  roof  has  the  air  perfectly 
good,wliile  the  pavement  has  a  stratum  of  carbonic  acid, 
of  a  fool  or  two  in  thickness,  resting  upon  it.  If  a  coal 
has  a  considerable  dip  and  rise,  this  gas  will  be  found 
occupying  the  lower  parts  of  the  mine.ol  a  wedge  form, 
as  represented  Fig.  5.  Plate  CCCXCIII.  where  a  is  the 
carbonic  acid,  and  b  the  common  air.  When  this  gas  is 
agitated  by  a  current  of  common  air,  or  by  fiills  from  the 
rool,  it  mixes  with  the  mass  of  common  air,  and  affects 
the  candle  by  gradually  diminishing  iht  flame  ;  and  when 
a  stronger  portion  of  the  mixture  is  mtered  into,  the 
candle  is  extinguished,  but  not  in  the  very  sudden  man- 
ner as  belore  mentiont  d. 

When  a  mine  or  forehead  is  driving  in  advance  of  the 
other  workings,  and  a  discharge  of  this  air  takes  place, 
it  very  soon  fills  the  whole  mine,  if  the  direction  of  the 
mine  is  in  the  line  of  level,  and  the  mine  is  rendered  un- 
workable until  a  supply  of  fresh  air  is  brought  to  dis- 
place it. 

As  the  flame  of  a  candle  is  a  correct  index  of  the  pre- 
sence of  this  air,  the  miners  have  instant  warning,  and 
stop  their  advancing  any  farther,  till  means  are  used  to 
diive  it  away.  Comparatively  few  lives  have  been  lost 
by  this  gas.  Those  who  have  perished  from  ils  effects, 
had  generally  gone  amongst  it  without  a  candle,  and  of 
couise  were  insensible  of  its  presence,  till  they  dropped 
down  lioni  its  deleterious  effects  on  the  constitution. 
W  lun  men  are  rendered  senseless  by  inhaling  tliis  air, 
thty  can  be  recovered,  if  brought  quickly  into  good  air, 
but  it  thty  remain  any  lime  in  il,  all  attempts  to  recover 
tlitni  are  iiitfftctual.  It  must  be  remarked,  however, 
that  as  the  air  of  these  coal  mines,  which  abound  with 
carbonic  acid,  has  always  a  veiy  considerable  mixture  of 
it  thiougli  the  whole  of  llie  works,  the  air  in  this  stale  is 
reckoned  very  salubrious,  though  mixed  with  a  great 
proportion  of  moisture.  The  workmen  who  breathe  it 
every  day  are  generally  healthy,  and  it  is  reckoned  a 
specific  in  some  complaints,  it  being  a  common  prac- 
tice to  send  down  children  affected  with  the  hooping 
cough  to  breathe  in  it. 

The  carburetied  hydrogen  .is  not  found  in  all  coal 
mines,  and  is  seldoni  seen  where  the  carbonic  acid 
abounds.  It  has  hitherto  been  found  in  the  greatest 
tiuantiiy  in  the  coal  mines  situated  in  the  counties  of 
Nurlliumbeil.ind,  Durham,  Cumberland,  Staffordshire, 
and  Sluopshirc.  And  from  investigation  we  find,  that 
il  is  generally  mucli  mon  abundant  in  coals  which  are 
of  a  fine  caking  qnulity,  and  which  have  a  bright  steel 
grained  fracture,  than  in  cubic  coals  of  an  open  burning 
kind,  and  the  cubic  open  burning  coals  yield  spontane- 
ously in  general  more  of  this  gas  than  the  splint  coals. 
To  tliese  general  cases  there  are,  however,  exceptions, 
sonie  of  them  very  remarkable  ;  a  few  of  which  we  sliall 
now  tioiice. 

In  the  coal-fields  of  England  and  Wales,  there  are 
disricts  where  this  gas  abounds,  and  other  districts 
wheie  it  is  never  seen  ;  not  only  so,  but  in  some  extend- 
ed coal  fields  it  will  be  found  very  abundant  upon  one 
range  of  the  line  of  bearing,  whereas  upon  the  other 


range  none  of  it  is  to  be  seen,  but  abundance  of  carbonic 
acid. 

In  Scotland  ihe  same  general  remarks  are  applica- 
ble, there  being  extensive  districts  where  the  inflamma- 
ble air  was  never  seen,  and  others  where  it  is  very  abun- 
dant. In  ihe  numerous  collieries  situated  upon  the  north 
banks  of  the  river  Forth,  it  is  only  found  in  one  very 
limited  district,  and  in  only  two  districts  upon  the  south 
banks  of  the  Forth.  In  the  very  extensive  coal-fields 
in  the  Lothians,  south  from  the  city  of  Edinburgh,  it  is 
unknown:  whereas  in  the  coal-fields  around  the  city  of 
Glasgow,  and  along  the  coast  of  Ayr,  it  is  found  very 
abundant;  at  the  same  lime  there  are  coal-fields  in 
thut  very  extensive  range,  where  it  never  was  seen;  but 
where  it  is  not  seen,  the  carbonic  acid  abounds,  as  before 
mentioned. 

It  has  been  staled  by  some,  that  this  gas  has  only  been 
found  in  mines  which  are  wrought  under  Ihe  level  of 
the  sea;  it  is  admitted  that  it  has  been  found  mosl  abun- 
dant in  such  cases,  but  it  abounds  also  in  districts  much 
elevated  above  that  level. 

This  air  is  either  formed  with  the  coal,  or  generated 
afterwards,  according  to  the  o|jinions  of  different  philo- 
sophers. One  thing  is  certain,  that  as  soon  as  a  coal 
containing  this  air  is  wrought,  the  air  exudes  from  every 
pore  with  a  hissing  sound;  if  the  coal  is  of  close  tex- 
ture, and  when  a  cutter  or  open  fissure  is  struck,  it 
comes  off  not  only  quickly,  but  with  immense  force,  and 
with  a  noise  similar  to  the  issuing  of  steam  from  the 
safety  valve  of  an  engine  boiler.  This  violent  issue  of 
gas  is  named  a  blower;  and  if  by  accident  it  is  ignited, 
ils  force  is  such,  that  it  will  act  like  an  immense  blow 
pipe,  and  set  on  fire  the  coal  upon  the  opposite  side  of 
the  mine,  and  also  at  the  mouth  of  the  blower.  And 
there  have  been  instances,  where,  in  working  a  bed 
of  coal  under  another  coal,  with  seven  feet  of  argil- 
laceous strata  betwixt  them,  and  when  the  upper  coal 
abounded  with  inflammable  air.  this  gas,  from  its  elasti- 
city, forced  down  the  stratum  seven  feet  thick,  although 
the  mine  was  only  four  feet  in  width.  These  facts  clear- 
ly prove  that  this  gas  abounds  in  coal,  in  a  slate  highly 
compressed,  and  consequently  very  elastic.  From  this 
cause  it  is  generally  found  that  the  coals  abounding  with 
this  gas  are  the  easiest  to  work. 

It  frequently  happens  that  cutters  and  fissures  in  the 
sand-stone,  and  other  accompanying  strata  of  coal,  yield 
this  gas  in  great  quantity  ;  but  it  is  never  once  doubted 
but  that  all  this  gas  flows  directly  from  beds  of  coal.  It 
has  likewise  been  found  uniformly  in  the  practice  of  min- 
ing, that  in  most  cases  this  gas  abounds  in  uncommon 
quantity,  when  the  miners  approach  a  great  dislocation 
or  slip  of  the  strata,  and  the  fissure  of  the  dislocation 
yields  not  only  the  gas  in  great  quantity,  but  ihe  issue 
will  continue  for  years,  and  sometimes  during  the  whole 
working  of  the  colliery.  This  circumstauce  is  easily 
accounted  for,  because  these  dislocations  extend  from 
the  surface  of  the  rock,  to  depths  hitherto  impenetrable. 
Hence  a  dislocation  with  an  open  fissure  connects  toge- 
ther every  bed  of  coal  to  the  greatest  depth,  and  gives 
vent  to  the  infl-immablc  air  of  each,  like  a  train  con- 
necting a  number  of  magazines  of  inflammable  matter 
together;  whereas  in  the  common  fair  lying  coal-field, 
each  body  of  coal  is  insulated  from  the  other  coals  by 
strata  which  are  frequently  impervious  both  to  air  and 
to  water.  There  are  instances  of  coalfields,  where,  in 
working  the  coals  in  various  beds,  a  particle  of  this  gas 
was  never  seen  ;  yet,  upon  sti  iking  a  slip  or  dislocation, 
3  C  2 
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it  immediately  issued,  though  seldom  in  sucii  instances 
ill  any  great  ciuantity. 

It  is  i'aiiher  to  be  remarked,  that  this  gas  is  not  only 
found  formed,  and  pent  np  in  the  cavities  and  fissures  of 
the  coal  fiom  which  it  flows  freely,  when  these  cavities 
iind  fissures  are  opened,  but  it  appears  to  exist  also  in 
the  minute  and  invisilile  pores  of  the  compact  body  of 
the  coal,  especially  in  tlic  cakini;  coals,  which  have  a 
bright  steel  grained  fracture  ;  besides  which,  it  is  che- 
inically  combined  with  the  substance  of  the  coal,  which 
circumstances  account,  in  some  degree,  for  its  constant 
formation  in  particular  cases.  In  proof  of  which,  we 
have  to  state,  that  after  coals  of  the  above  description 
have  been  exposed  above  ground  to  the  action  of  the  at- 
mospheric air,  if  a  quantity  of  them  are  pounded  tinder 
water,  gas  will  escape  in  considerable  quantity;  which 
gas  is  the  carburetted  hydrogen.  A  singular  circum- 
stance has  also  occuried  within  these  few  years;  when 
loading  vessels  with  these  coals,  newly  wrought,  and  al- 
lowing them  to  fall  into  the  vessels  from  a  considerable 
height,  gas  has  been  produced  in  such  quantity,  that  af- 
ter the  hatches  were  secured,  and  the  ships  ready  to 
proceed  to  sea,  the  gas  has  ignited  at  a  candle,  scorch- 
ing the  seamen,  blowing  up  the  decks,  and  greatly  in- 
juiing  the  vessels. 

When  pillars  of  coal  are  forming  below  ground,  for 
the  support  of  the  superincumbent  strata,  much  gas 
flows  from  the  fore  heads  of  the  boards  or  rooms;  but 
as  soon  as  the  pillars  are  formed,  or  the  mass  of  coal  in- 
sulated from  the  main  body  of  the  whole  wall,  the  issue 
of  gas  from  the  pillars  almost  instantly  ceases  ;  but 
when,  by  misfortune,  a  creep  or  crush  comes  upon  the 
pillars  by  the  enormous  pressure  of  the  strata,  a  great 
flow  of  gas  is  produced  from  the  pillars  into  the  waste, 
an  effect  which  may  be  compared  to  the  squeezing  of 
water  from  a  sponge. 

The  gas  which  exists  in  the  coal  in  chemical  combi- 
nation, can  only  be  driven  off  by  actual  burning  in  a 
common  fire,  or  by  distillation,  to  which  a  high  degree 
of  heat  is  applied,  as  in  the  manufacture  of  gas  light. 

All  caking  and  open  burning  coals  contain  this  gas  in 
very  great  quantity,  yet  there  arc  very  singular  anoma- 
lies regarding  its  combination  with  them.  From  what  is 
before  stated,  the  fine  caking  coals  yield  this  gas  in  great- 
est quantity  in  the  course  of  mining  ;  but  when  exposed 
to  the  air  it  retains  the  gas  in  larger  proportion  than  the 
other  kinds  of  coal,  yet  on  distillation,  it  yields  less  gas 
from  a  given  weight  of  coal.  On  the  other  hand,  the 
open  burning  coals,  which  generally  yield  much  less  gas 
in  mining,  when  exposed  to  the  air  lose  a  great  propor- 
tion of  it,  so  much  so,  that  after  a  twelvemonth's  expo- 
sure they  burn  in  a  common  fire-place  with  a  dull  flame, 
termed  dead  burning;  and,  in  place  of  forming  a  good 
coke  or  cinder,  produce  a  great  quantity  of  ashes  ;  yet 
these  open  burning  coals,  if  kindled  when  wet  from  the 
mine,  burn  with  a  bright  vigorous  flame,  an  intense  heat, 
and  form  a  good  coke  or  cinder.  The  pitch  coal,  known 
by  the  names  of  bottle,  parrot,  or  cannel  coal,  yields  lit- 
tle, if  any,  of  this  gas  in  mining,  whereas  in  distillation  it 
gives  a  much  greater  pioduce  than  any  other  of  the  coals, 
and  is,  on  this  account,  greatly  pieferrcd  in  the  manu- 
facture of  gas  light.  This  gas  being  lighter  than  com- 
mon air,  always  ascends  to  the  roof  or  to  the  rise  parts 
of  the  colliery,  and  where  the  cfip  is  considerable,  occu- 
pies the  forehead  of  the  mine  in  a  wedge  form,  as  repre- 
sented Fig.  16.  Plate  CCCXCIII.  Where  a  is  the  in- 
flammable air,  and  b  the  common  air,  in  this  case  a  can- 


dle will  burn  without  danger,  near  the  point  c,  next  the 
roof,  whereas,  if  it  is  advanced  a  few  feet  farther,  an  ex- 
plosion will  instantly  take  place,  it  being  well  known, 
that  at  the  line  where  the  two  airs  arc  in  contact,  they  mix 
and  form  a  fringe  of  air  highly  explodeablc. 

When  this  gas  abounds  in  the  mines,  and  is  mixed  in 
great  proportion  with  the  common  air,  the  workmen 
breathe  it  without  sufi'ering  any  inconvenience  at  the 
time,  and  although  they  work  amongst  it  for  a  succession 
of  years,  their  health  does  not  appear  to  be  alTected  by 
it  ;  but  if  a  miner  enters  amongst  pure  carburetted  hy- 
drogen, the  instant  he  takes  one  inhalation  he  drops  down 
as  if  shot,  and  the  whole  living  principles  are  complete- 
ly and  instantly  suspended  ;  those  who  have  seen  such 
an  accident  take  place,  were  greatly  astonished  at  its 
instantaneous  operation  on  the  animal  economy.  Per- 
sons who  suffer  from  these  deleterious  eflects  are  re- 
covered, if  carried  immediately  into  good  air. 

As  to  the  formation  of  these  gases  in  coal,  many  theo- 
ries have  been  brought  forward,  but  none  of  the  conclu- 
sions are  quite  satisfactory. 

It  is  the  opinion  of  many,  that  the  iron  pyrites,  which 
abounds  so  much  in  many  coals,  is  the  cause  of  the  for- 
mation of  carburetted  hydrogen.  The  objection  to  this 
opinion  is,  that  atmospheric  air  is  not  found  is'suing  from 
the  coal,  and  when  the  coal  is  opened  up  by  mining, 
the  pyrites  is  found  in  its  natural  state  without  any  marks 
of  decomposition. 

That  the  hydrogen  abounds  already  formed  in  the  coal, 
is  proved  by  this  fact ;  it  frequently  happens,  when 
searching  for  coal  by  boring,  that  the  instant  the  boring- 
iron  perforated  the  coal,  the  gas  came  off"  in  great  quan- 
tity, and  continued  to  do  so  for  a  long  period.  These 
issues  of  gas  from  a  bore-hole,  have  been  ignited,  and 
kept  burning  for  months. 

The  production  of  these  gases,  renders  the  system  of 
the  ventilation  of  coal  mines,  a  chief  point  in  the  sys- 
tem of  mining,  particularly  where  the  inflammable  air 
abounds,  by  yhich  the  lives  of  the  workmen  and  the 
prosperity  of  the  mining  concern  may  be  instantly  de- 
stroyed. 

It  would  require  a  long  dissertation,  and  the  most  mi- 
nute detail,  to  give  a  clear  view  of  the  almost  infinite 
variety  of  cases  connected  with  the  accuinulation  of  in- 
flammable air  in  the  rrwnes  of  a  colliery,  and  of  the 
plans  and  methods  which  have  to  be  employed  and  va- 
ried for  the  ventilation,  corresponding  to  each  particular 
situation  of  the  mines,  the  workings  of  which  may  be 
either  upon  a  very  extended,  or  very  limited  scale ; 
nothing  short  of  a  long  tried  experience  is  equal  to  the 
task.  The  safety  of  the  workmen  depends  in  a  great 
degree  upon  the  skill  of  the  mining  engineer  who  con- 
ducts the  work.  A  high  responsibility  is  attached  to  the 
charge  ;  and  there  cannot  be  greater  presumption  than 
for  any  man,  however  intelligent  and  active  regarding 
mining  concerns,  where  there  is  no  inflammable  air,  to 
undertake  the  management  of  a  colliery  infested  with  it ; 
unless  he  has  been  regularly  trained  to  the  business,  and 
has,  in  the  course  of  that  practical  education,  seen  "  the 
service"  in  all  its  intricate  varieties.  We  shall  endea- 
vour to  explain,  in  a  manner  as  concise  as  possible,  a 
few  of  the  general  plans  of  ventilation,  beginning  with 
the  most  simple,  and  going  on  progressively  to  the  most 
intricate. 

The  least  dangerous  gas,  and  the  most  simple  to  ma- 
nage by  ventilation,  is  the  carbonic  acid. 

In  many  instances,  the  ventilation  of  such  mines,  par- 
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ticularly  where  ihe  depih  is  not  great,  is  conducted  wiili 
vtry  little  tiouble,  the  practice  being  lo  work  iliein  with 
a  number  of  pits  sunk  in  succession.  When  an  entjinc 
]iit  is  sunk  lo  the  coal  in  the  manner  bLf'ore  described, 
the  only  difficulty  is  to  convey  air  to  the  second  ])it  Ironi 
the  bfttoin  of  the  enguie  pit,  which  is  effected  in  seve- 
ral w:iys. 

If  an  air-pipe  has    been  carried   down  the  engine  pit 
for  ventiljiion  while  sinkini^,  additional   pipes  are  con- 
nected will)  (he  upriglit  pipe,  and  luid  along  the  pavement, 
or  are  altachud  to  one  of  the  corners  of  the  mine  next 
the  roof.     These  pipes  are  Ungthentd  as  the  mine  pro- 
ceeds ;  by  which  means  the  air  at  the  forehead  is  drawn 
up  tiie  pipes,  and  its  place  is  supplied  by  atmospheric  air, 
wliich  descends   the    shaft  in   a  constant  equal   current, 
which  is  regnlate<l  by  thediaugnt  of  the  furnace  at  the 
pit  mouth.   This  operation  is  conliiiuerl  until  the  miners 
cut  through  upon  the  second  pit,  when  the  air  pipes  are 
1)0  longer  of  any   use  ;  for  it  is  a  fjct  well   known,  that 
the  instant  such   coniniunicalion    is   made,  as  rei)resen- 
ed  in  P;ate   CCCXCIII.   Fig.  6     the   air   spontaneously 
descends   the   engine   pit  A,   and    passing   through    the 
mine  a,  ascends  in  a  constant  current  up  the  second  pit 
B.     Tlie  air  in  descending  A  is  of  the  temperature  of 
the  atmosphere,  and  in  winter  will  freeze  water  from 
the  top  to  the  bottom  of  the  pit ;  but  its  temperature 
is  increased  in  passing  through    the   mine,  and  ascends 
the  shaft  B  at  a  temperature  greatly  increased.     When 
pits  are  of  unequal  depth,  as  represented  in  the  Figure, 
the  current  of  air  is  very  uniform,  and  in  one  direction. 
If  the  second  pit  was  of  the   same  depth,  and  the  bot- 
tom and  mouth  of  each  in  the  same  level  plane,  the  air 
would   not    remain   stagnant,  as  in   an    inverted  syphon 
filled  with  water,  but  would  of  its  own  accord  circulate 
down  one  pit  and  up  another,  not   regularly  in   one  di- 
rection, but  would  sometimes  circulate  the  one  way  and 
sometimes  the  other,  according  to  the    changes  of  tem- 
perature at  the  surface,   modified  by  calms   and    strong 
winds.     There  is  in  coal  mines  an  internal  heat,  which, 
from  the  experiments  we  have  made,   varies  from    the 
common     average    temperature  of    air,  and  springs  of 
water  at  the  surface  of  the   earth,   lo  a  temperature  of 
77°  of  Fahrenheit.      There  are  cases,    where  pits  are 
sunk,  and  communications   made,  without  a  circulation 
being   produced    either   by  pipes  or  ventilation  tubes  ; 
and  if  at  any  tioic  the  air  became  dull  at  the  forehead, 
it  was  invigorated  by  pouring  a  few  puncheons  of  water 
from  the  pit  mouth  down  the  pit.     If  this  was   not   suc- 
cessful, there  is  a  simple  plan  of  carrying  air   from  tlie 
pit  bottom  to  the  forehead  of  the  mine,  by  cutting  a  rag- 
glin  or  trumpetting,  as  it  is  termed,   in    the  side  of  the 
mine,  as  represented  in  Plate  CCCXCIII.  Fig.  7.  where 
,.\  is  a  mine  in  the  coal,  and  B  the  ragglin,  which  is  from 
15  to  18  inches  square.     The  coal  serves  as  three  sides 
of  an  air  pipe.     The  fourth  side   next  the  mine,  is  co- 
vered   with  thin   deals    made  air  tight,  and    nailed    to 
small  props  of  wood  fixed  betwixt  the   tot)  and    bottom 
of  the  lips  of  the  ragglin.     This  is  a  mode   very   gene- 
rally practised  in  running  mines  of  communication,  and 
dip-head  level  mines,  where   carbonic   acid  abounds,  or 
when  air  is  liable  to  become   stagnant,   and   difficult  for 
the  support  of  the  light  by  which  the  miner  works. 

When  a  circulation  is  not  cfTccted  by  the  ragglin  or 
air  pipes,  which  proceed  from  the  volume  of  Iresh  air 
at  the  bottom  of  the  pit,  the  air  is  sometimes  impelled 
through  them,  by  means  of  ventilating  fanners,  the  tube 


from  which  is  placed  at  the  pit  bottom,  and  the  vanes 
or  leaves o(  the  fjnncrs  are  iiiipcUcd  with  great  velocity 
by  means  of  a  wliccl  and  pinion  wrought  by  the  hand. 
Ill  other  cases,  lart^e  bellows,  similar  lo  those  used  by 
smiliis.  wiih  a  very  wide  nozzle,  are  applied  in  the  same 
maniJir  as  the  faiiiicrs.  These  methods  are  only  used 
as  a  temporary  resource,  when  the  niincs  have  not  to  be 
carried  to  any  great  distance.  Tht  circulation  thus 
produced  by  propelling,  in  place  of  educting  the  air,  is 
very  taint,  and  the  pulses  feeble.  Trials  have  been  made 
with  Ihe  bellows,  by  inverting  their  common  mode  of  ac- 
tion ;  that  is,  by  attaching  the  air  pipe  lo  their  under 
valve.  By  this  plan  the  air  is  educied,  and  blown  out  or 
dischaiged  at  the  nozzle.  We  conceive  this  plan  would 
be  very  suitable  for  sinking  shallow  pits  or  wells,  where 
there  was  no  great  accumulation  of  carbonic  acid.  The 
application  of  the  ventilating  fanners  in  the  same  man- 
ner, we  presume,  in  many  cases  would  be  an  improve- 
ment, from  the  great  obst-iclcs  presented  against  the 
propelling  of  air  through  pipes,  although  a  very  strong 
force  is  applied. 

Another  of  the  simple  methods  pursued  in  ventila- 
ting mines  which  are  level  free,  and  where  tliis  gas 
abounds,  is  lo  allow  a  small  quantity  of  water  at  ihc 
pit  head,  lo  fall  freely  down  a  pipe  of  a  foot  or  eighteen 
inches  diameter.  This  water  carries  down  an  aston- 
ishing quantity  of  air  with  it,  and  the  water  and  air  fall- 
ing into  a  cistern  at  the  boltom  of  the  pit,  the  air  se- 
parates from  the  water,  and  is  by  its  accumulation  and 
elasticity  propelled  along  the  pipes  below  ground  lo  the 
forehead,  or  is  allowed  lo  diffuse  itself  freely  along  the 
mines,  and  through  the  workings  of  the  pit. 

Ventilation  is  also  produced  in  collieries  upon  a  small 
scale,  by  placing  a  horizontal  funnel  at  the  top  of  air 
pipes  elevated  a  considerable  height  above  iht  pit 
mouth.  The  funnel  turns  round  upon  a  pivot,  by  means 
of  a  tail-piece  moved  by  the  wind,  so  as  lo  present  the 
mouth  of  the  funnel  always  lo  receive  the  wind  ;  or  a 
circulation  is  produced  by  having  fires  of  coal  in  iron 
grates,  either  at  the  bottom  of  an  upcast  pit,  or  suspend- 
ed by  a  chain  some  fathoms  down  ;  and  we  have  seer\ 
on  an  emergency,  when  there  was  a  bieeze  of  win  I,  a 
ventilation  produced  by  placing  an  awning  of  canvas  in 
a  jierpendicular  direction,  and  in  a  semicircular  form 
around  the  lee-side  of  the  pit  mouth;  the  canvas  being 
suspended  on  temporary  uprights  of  wood. 

These  are  the  ordinary  methods  generally  practised 
in  collieries  of  a  moderate  deplh,  where  carbonic  acid 
abounds,  or  where  there  is  an  absolute  want  of  air.  In 
such  cases  the  circuhtion  of  air  through  ihe  wastes,  and 
along  the  wall  faces,  is  very  easily  managed,  and  with 
very  little  expence  the  air  descending  the  engine-pit, 
and  ascending  one  lo  the  rise. 

In  all  coDl-mines  ihe  circulation  of  air  is  regulated,  as 
to  its  line  cf  direction,  by  double  doors,  named  main- 
doors  or  bearing  doors.  They  act  as  air-valves,  and  cut 
off  a  current  of  air,  going  in  one  direclion,  from  joining 
or  mixing  with  a  current  of  air  proceeding  in  another. 
These  doors  are  placed  upon  the  main  roads  and  pas- 
sages in  the  mine,  and  are  of  great  importance  in  ven- 
tilation. Their  mode  of  operation  is  represented  i!i 
Plate  CCCXCIII.  Fig.  8.  where  A  is  the  downcast,  B 
the  upcast  pit,  sunk  towards  the  rise  of  the  coal,  and  C 
the  dip-head  level.  If  in  this  case  the  mines  were  wrought 
without  any  attention  being  paid  to  the  circulation  of  the 
air,  it  would  descend  the  pit  A,  and  proceed  in  a  direct 
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line  up  the  rise-mine  to  the  pit  B,  where  it  would  ascend; 
the  consequence  would  be,  that  all  the  miics  aiid  boards 
to  tlie  dip  oi  the  pit  A,  and  lyinsj  on  each  side  of  the  pits, 
would  have  no  circulation  of  air,  or  \?ould  be  laid  dead, 
as  it  is  termed.  To  obviate  this,  double  doors  arc  placed 
in  three  of  tlic  mines  adjoinint^  the  pit,  viz.  at  a  and  b, 
c  and  d,  e  ai-.dy;  all  of  which  open  inwards  to  the  pit 
A.  By  this  arrangement  the  air  being  prevented  from 
passing  directly  from  the  pit  A  to  the  pit  B,  by  the 
doors  a  and  b,  it  would  have  taken  the  next  and  nearest 
direction  by  c,  d,  and  e,f;  but  the  doois  in  these  mines 
prevent  this,  it  therefore  must  proceed  downwards  to 
the  dip-head  level,  where  it  will  spread  or  divide,  one 
portion  taking  a  course  to  the  right,  the  other  to  the 
left.  Upon  arriving  at  the  boards  ^^  and  h,  it  would  na- 
turally have  ascended  by  thciu  ;  but  this  is  prevented 
by  a  building  or  slopping  placed  at  g  and  /).  By  means 
of  these  stoppings  placed  in  the  boaiiis  next  the  dip- 
head  level,  the  air  can  be  carried  to  the  right  or  left 
hand  for  miles,  ifnccessaiy,  providing  there  is  a  train 
or  circle  of  communication  of  air  from  the  pit  A  to  B. 
Suppose  the  boards  i  and  k  are  open,  the  air  will  ascend 
them,  as  shewn  by  the  arrows  ;  and,  after  being  diffus- 
ed through  the  workings,  will  again  meet  in  a  body  at 
a,  and  ascend  the  mnie  ;o  the  pit  B,  having  combined 
with  it  the  deleterious  air  whicli  it  found  in  its  passage. 
Without  double  doors  on  each  main  passage,  the  regu- 
lar circulation  of  the  air  would  be  constantly  interrupt- 
ed and  deranged  ;  for  example,  suppose  the  door  c  re- 
moved, and  only  d  remaining  in  the  left-hand  mine,  all  the 
other  doors  remaming  as  they  are,  it  is  evident  that  the 
instant  the  door  rf  is  opened,  the  air  finding  a  more  direct 
passage  in  that  direction,  would  ascend  by  the  nearest 
course  /,  to  the  pit  B,  and  lay  dead  all  the  other  parts 
of  the  work,  there  being  no  longer  any  circulation.  As 
the  passages  upon  which  the  doors  are  placed  are  the 
chief  loads  by  which  the  workmen  pass  and  re-pass  to 
their  work  ;  and  as  the  corves  are  also  constantly  pass- 
ing from  morning  to  night,  a  single  door,  such  as  rf, 
would  be  so  often  shut  and  opened,  that  the  ventilation 
■would  be  rendered  very  languid.  The  double  doors 
completely  correct  this  fault  ;  for  when  men,  or  horses 
with  loaded  corves,  are  proceeding  to  the  pit  bottom 
A,  the  door  d  is  opened,  and  as  soon  as  they  pass,  it  is 
shut,  so  that  they  are  in  quiet  or  still  air,  containeil  be- 
twixt the  doors  rf  and  c,  as  c  prevented  the  air  from 
changing  its  course  while  rf  was  open  ;  when  rf  is  thus 
shut,  the  door  c  is  opened,  when  the  men  and  horses 
pass  on  to  the  pit  bottom  at  A,  the  door  d  preventing 
any  change  in  the  circulation  ;  while  the  dooi  c  is  open  ; 
the  men  and  horses,  in  returning  from  the  pit,  observe 
the  same  rule,  first  opening  the  door  next  them,  then 
shutting  it  before  they  open  and  pass  the  other.  By  un- 
derstanding this  mode  of  separating  and  disjoining  air 
courses  from  each  other,  the  continuance  of  this  stjjara- 
tion  in  a  working  of  any  extent,  will  be  easily  compre- 
hended. When  carbonic  acid  abounds,  or  when  the 
carburretted  hydrogen  is  in  very  small  quantity,  the 
air  is  conducted  from  the  pit  to  the  dip-head  level,  and, 
by  placing  stoppings  in  the  off-break  of  caoh  room  next 
the  level,  it  is  carried  to  any  distance  along  the  dip- 
head  levels  ;  and  the  farthest  room  on  each  side  being 
left  open,  the  air  is  allowed  to  diffuse  itself  through  the 
wastes  along  the  wall  faces,  and  to  ascend  the  upcast 
pit,  as  represented  in  Fig.  13.  Plate  CCCXCI.  ;  but  if 
it  should  happpen  that  the  air  becomes  stagnant  along 
the  wall  faces,  stoppings  are  put  up  through  the  work- 


ings in  such  a  manner  as  to  direct  the  main  body  of 
fiesh  air  to  pass  along  the  wall  faces  for  the  work- 
men, while  a  partial  portion  of  the  air  is  allowed  to  pass 
thruugh  the  slojjpings  to  preveiit  any  accumulation  of 
bad  air  in  the  wastes.  In  such  cases  as  have  been  men- 
tioned, the  stopi)ings  are  made  in  a  very  superficial 
manner,  with  stones  and  rubbish,  and  fiequently  willi 
rubbish  alone,  there  being  no  danger  from  an  explosion 
taking  place. 

The  mode  of  ventilation  thus  described  is  very  simple, 
and  the  consequences  of  any  inattention  or  mistake,  are 
generally  not  of  a  very  alarming  nature,  nor  fatal  to  the 
workmen,  or  very  injurious  to  the  interest  of  the  con- 
cern. But  where  the  inflammable  air  abounds,  as  in 
many  of  the  districts  in  England,  particularly  in  the 
counties  of  Ts'orlhumbeiland,  Durham,  and  Cuniber- 
land,  a  very  different  field  of  action  is  presented  to  the 
milling  engineer.  There  a  host  of  difficulties  attend  him 
at  every  step,  from  the  i>K)njent  he  breaks  the  grouHd 
ior  the  fitting,  or  winning  of  a  colliery,  to  the  day  in 
which  the  last  corve  of  coals  ascends  the  pit.  Water, 
mud,  and  tjuick-sands  oppose  his  progress  in  passing 
through  the  alluvial  cover;  and  in  the  rock  strata,  beds 
of  stone  yielding  vast  quantities  of  water,  have  to  be 
stopped  by  cribbing  or  tubbing,  and  frequently  much 
inflammable  air  issues  from  the  cullers  of  the  lock  and 
beds  of  coal,  which  has  to  be  attended  to  and  carried  ofl" 
for  the  safety  of  the  workmen;  and  no  sooner  is  the  coal 
gained  at  the  pit  bottom,  which  is  the  great  object  of  all 
his  labours,  than  an  immediate  and  most  careful  atten- 
tion is  required,  to  secure  a  circulation  of  air,  there  being 
instances  where  the  workmen  dare  not  advance  even  six 
feet  into  the  whole  wall,  or  solid  coal,  without  having  the 
circulation  of  fresh  air  brought  within  three  feet  of  the 
fore  head  where  he  works.  When  this  is  considered,  and 
when  it  is  known  that,  in  practice,  the  air  is  carried  for 
many  miles  in  regular  labyrinths,  through  the  wastes, 
and  along  the  liistant  and  widely-extended  wall-faces, 
where  every  room  requires  its  ventilation  to  be  attend- 
ed to  ;  and  as  upon  the  correct  ventilation  the  lives  ol 
the  workmen  and  piospcrity  of  the  mining  concern  de- 
pend, some  faint  idea  may  be  formed  of  the  important 
and  arduous  duty  of  the  mining  engineers  in  these  dis- 
tricts, and  of  the  severe  application  of  mind,  and  labori- 
ous toil  they  incessantly  undergo,  and  patiently   endure. 

The  chief  and  gcnetal  plan  practised  by  these  engin- 
eers, in  tliose  very  deep  and  extensive  collieries,  to  pro- 
duce circulation,  is  by  means  of  rarifying  the  air  at  the 
upcast  shaft,  by  a  very  large  furnace  placed  either  at  the 
top  or  bottom  of  that  shaft.  The  latter  is  the  best,  and 
generally  preferred. 

Another  method  is  by  exhaustion,  effected  by  an  im- 
mense air  pump,  wrought  by  machinery  ;  and,  in  extreme 
cases,  llic  cascade,  or  water-fall,  is  resorted  to. 

When  the  furnace  is  placed  at  the  top  of  a  pit,  it  is 
constructed  according  to  wliat  is  represented  in  Fig.  3. 
Plate  CCCXCI.  When  it  is  placed  upon  a  single  pit, 
or  upon  one  of  the  divisions  of  a  pit,  the  pit  which 
is  thus  to  be  the  upcast  is  made  air  tight  at  top.  by 
placing  strong  buiitons,  or  beams  across  it,  at  any  con- 
venient distance  from  the  mouih  ;  upon  which  bunions 
a  close  scuffiilding  of  plank  is  laid,  and,  for  farther  se- 
curing its  being  air  tight,  it  is  moated  over  with  well- 
wrought  plastic  clay.  At  a  little  distance  below  the 
scaffold,  a  passage  is  previously  cut,  either  in  a  sloping 
direction,  to  connect  the  cuirent  of  air  with  the  lurnace, 
or  it  is  run  horizontally,   and    communicates  with  the 
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furnace  by  a  perpendicular  opening.  If  there  be  any  ob- 
btacle  lo  the  placing  of  tlie  scaffold  down  in  the  pit,  the 
pit  can  be  made  air-tight  at  top,  and  an  air  tube  of  brick 
carried  along  the  surface  to  the  furnjce.  These  furnaces 
are  made  of  a  siz.:  corresponding  to  the  extent  of  venti- 
lation to  be  carried  on,  and  the  chimneys  are  constructed 
cither  round  or  square,  from  50  lo  100  feet  in  height, 
having  an  inside  diameter  of  from  5  to  9  feet  at  bottom, 
and  tapering  to  2  feet  6  inches  or  to  5  feet  diameter  at 
the  top,  proportioned  to  the  height  and  diameter  at  bot- 
tom. These  chimneys,  having  so  great  a  taper,  require 
only  to  be  9  inches  thick,  or  one  brick  in  length,  except- 
ing a  lining  at  the  bottom  of  fire  brick,  where  the  heat  of 
the  furnace  acts  with  force. 

Although  these  furnaces  placed  at  the  surface  are  still 
used,  yet  they  are  in  a  great  degree  superseded  by  the 
mofe  effectual  plan  of  placing  a  furnace  at  the  bottom 
of  the  pit,  which  is   much  more  effectual  than  the  for- 
mer, for  this  reason,  that  the    shaft   through   which  the 
air  ascends  to  the  furnace  at  the  top  of  the  pit,  is  always 
at  the  ordinary  temperature;  from  which  cause,  the  in- 
stant the  furnace  is  not  attended    to,    and    allowed    to 
grow  languid,  the  circulation  of  air  through  the  mines 
grows  languid  in  a   corresponding  degree,  and  conse- 
quently dangerous,  whereas,   when  the  furnace  is  plac- 
ed at  the  bottom  of  the  pit,  the  shaft  is  heated  through 
its  whole  length  ;  the  consequence  of  which   is,  that  al- 
though the  furnace  should  be  neglected,  and  grow  lan- 
guid, and  although  the  fire  in  it  be  quite  extinguished 
for  a  considerable  time,  the  circulation  will  continue  to 
be  good,  as  the  air  in  the  upcast   pit  is  rarified  by  the 
heat  remaining    in    the    shaft    walls.     When    furnaces 
were  first  placed  at  the  bottom  of  the  pits,  or  at  a  little 
distance  under  the  roof  of  the  coal,  the  smoke  which 
proceeded   from   them,  and  tlie  air  highly  heated,  ren- 
dered it  impossible  for  the    onsetters    to    work    there. 
The  consequence  of  which  was,  the  pit  in  this  case  was 
of  no  use  for  drawing  coals.     Of  late,  this    fault    has 
been  obviated,  by  adopting  an  improved    plan,    as    re- 
presented. Fig.  9.    Plate    CCCXCIII.    where  a  is  the 
lower  part  of  the  upcast   shaft ;  b   the  furnace  built  of 
brick,    arched   at   top,  and  the  sides  insulated  or  built 
clear  of  the  solid  coal  in  which    it    is  placed.     Betwixt 
the  sides  of  the  furnace  wall  and  the  coal,  a  small  cur- 
rent of  air  constantly  passes  to  the  shaft,  lo  prevent  the 
coal  taking  fire.     The  furnace  is    wide,    and    open  in 
front,  that  the  air  may  have  a  free  passage    over    the 
burning  coals ;  and   the   coals   burn  upon  furnace  bars, 
having  an  ash  pit  below   them  similar  to  the  construc- 
tion of  furnaces  used  for  engine  boilers.     Tlie  furnace 
is  placed  at  any    convenient   distance   from   the  pit  bot- 
tom, such  as  forty  yards.     From  the  end  of  the  furnace 
a  niine  is  cut  in  a  rising  direction  at  c,  and  commu- 
nicates with  the  shaft  at  rf,  at  the  distance    of  from   6 
to  10  fathoms  from  the  bottom  of  the  pit.     By  this  ex- 
cellent arrangement,  the    furnace    and    furnace-keeper 
are  completely  disjointed  from  the   pit.     The    pit  bot- 
tom is  not  only  free  from  all  incumbrances,  but  is  cool 
and  temperate  ;  and  the  shaft  is  at  the  same  time  as  ser- 
viceable as  any  other  for   the  drawing  of  coals.     As  the 
heated  and   vitiated  air,  with  the  smoke,  are  not  only 
very  unpleasant    and    troublesome    to    the    banksmen, 
who  work  close  to  the  pit  mouth  ;  but  as  much  machi- 
nery is  so  frequently  employed  at  a  Newcastle  pit  hav- 
ing three  or  four  divisions,  with  frequently  one  or  two 
large  water-drawing   engines,    with    two    coal-drawing 
engines,  these,  cliosely  grouped  together  around  a  nar- 


row pit  mouth,  not  only  greatly  obstruct  the  ascend- 
ing and  descending  currents  of  air,  but  the  force  of 
high  winds  has  often  had  the  effect  of  beating  down 
the  ascending  current  of  air,  and  throwing  the  whole 
circulation  below  ground  into  a  languid,  dead,  and  dan- 
gerous state.  To  obviate  this,  the  following  plans 
have  been  successfully  adopted,  as  shewn  in  Fig.  10, 
which,  represents  the  top  of  a  Newcastle  coal  pit.  o 
the  upcast  shaft,  with  the  furnace  at  bottom ;  b  the 
downcast  shaft,  by  which  the  fresh  atmospheric  air  de- 
scends ;  d  the  brattice  carried  above  the  pit  mouth. 
At  a  little  distance  below  the  settle  boards,  a  mine 
c  is  carried  to  communicate  with  the  surface  from  the 
downcast  shaft,  over  which  a  brick  tube  or  chimney  is 
built  from  60  to  80  feet  high,  from  6  to  8  feel  diameter 
at  bottom,  and  from  3  to  5  feet  diameter  at  top.  Upon 
the  top  of  this  chimney  a  funnel,  made  of  deal,  is  pla- 
ced in  a  horizontal  direction,  which  turns  easily  round, 
being  hung  upon  a  pivot.  The  vane  /,  made  also  of 
deal,  keeps  the  mouth  always  opposite  to  the  direction 
of  the  wind.  An  arrangement,  exactly  similar  in  every 
respect,  is  made  at  the  upcast  shaft  a,  with  this  differ- 
ence, that  the  funnel  is  constructed  to  turn  its  mouth 
in  the  direction  of  the  wind.  From  an  inspection  of 
Ihe  Figure,  the  effect  of  this  arrangement  will  be  seen, 
so  tliat  a  high  wind  rather  aids  than  injures  ihe  ventila- 
tion. 

The  principle  of  ventilation  being  thus  obtained,  the 
next  plan  in  opening  up  a  colliery,  and  in  driving  all 
advance  mines  whatever,  is  the  double  mine,  or  double 
headways  course,  upon  the  simple  yet  very  ingenious 
principles  of  which,  the  circulation  of  air  and  ventilation 
depend  at  the  opening  of  a  colliery. 

The  double  headways  course  is  represented  in  Plate 
CCCXCIII.  Fig.  11.  where  a  is  the  one  heading  or 
mine,  and  b  the  other.  The  heading  a  is  immediately 
connected  with  the  upcast  side  of  the  pit  c,  and  the  head- 
ing b  is  connected  with  the  downcast  side  of  the  pit  d. 
The  pit  is  rendered  completely  air-tight  by  the  division 
made  of  deals  from  top  to  bottom,  named  a  brattice  wall, 
so  that  no  air  can  pass  through  the  brattice  from  d  to  c, 
and  the  communication  betwixt  the  two  currents  of  air 
is  completely  cut  off  by  a  stopping  betwixt  the  pit  bot- 
tom and  the  end  of  the  first  pillar  ;  the  pillar  or  walls  of 
coal,  marked  e,  are  named  stenting  walls;  and  the  open- 
ings betwixt  them  are  named  walls,  or  thirlings,  the 
arrows  show  the  direction  of  the  air.  The  headings  a 
and  b  are  generally  made  about  9  feet  in  width,  the  stent- 
ing walls  6  or  8  yards  in  thickness,  and  holed  or  thirled 
at  such  a  distance  as  is  found  most  suitable  for  the  state 
in  which  the  air  is.  The  width  of  the  thirlings  is  5  feet. 
When  the  headings  are  set  off  from  the  pit  bottom,  an 
opening  is  left  in  the  brattice  at  the  end  of  the  pillar  next 
the  pit,  through  which  the  circulation  betwixt  the  upcast 
and  downcast  pits  is  carried  on  ;  but  as  soon  as  the  work- 
men cut  through  the  first  thirling.  No.  1,  the  opening 
in  the  brattice  at  the  pit  bottom  is  shut,  by  which 
means  the  air  is  instantly  drawn  by  the  power  of  the 
upcast  shaft  through  that  thirling,  as  represented  by 
the  dotted  arrow :  this  evidently  brings  a  direct  stream 
of  fresh  air  close  to  the  forehead  where  the  work- 
men are.  They  then  proceed  with  the  two  headings 
a  and  b  ;  and  as  soon  as  they  cut  through  the  thirling 
No.  2,  a  wall  of  brick  and  lime,  four  and  a  half  inches 
thick,  is  built  across  the  thirling  No.  1,  which  building 
is  named  a  stopping ;  this,  being  air-tight,  forces  the 
whole  circulation  through  the  thirling  No.  2.     In  this 
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manner  the  air  is  carried  forward,  and  circulated  al- 
ways by  tlie  last  made  thirling  nearest  the  forehead, 
care  being  taken  the  instant  a  new  thirling  is  made, 
that  the  last  thirling  through  which  the  air  was  circu- 
lating be  secured  with  an  air-tight  stopping.  In  the 
figure,  the  stoppings  are  placed  in  the  thirlings  No.  1, 
2,  3,  4,  5,  6,  and  consequently  the  whole  circulation 
passes  through  the  thirling  No.  7,  which  is  the  nearest 
to  the  foreheads  of  the  headings  a,  6.  From  an  in- 
spection of  this  figure  it  is  evident,  that  by  this  very 
simple  plan  a  circulation  of  air  may  be  carried  to  any 
distance,  and  in  any  dircclion,  however  various ;  for  in- 
stance, if,  while  the  double  headways  course  a  6  is  go- 
ing forward,  other  duulile  headways  courses  arc  re- 
quired to  be  cariied  on  at  the  same  time  on  both  sides 
of  the  first  headway,  the  same  general  principles  have 
only  to  be  attended  to,  as  shewn  in  Fig.  12.  where 
a  is  the  upcast,  and  b  the  downcast  pit.  The  air  pro- 
ceeds along  the  heading  c,  but  is  prevented  from  pro- 
ceeding farther  in  that  direction  than  the  pillar  d, 
where  it  is  obstructed  by  the  double  doors  at  e,  it  there- 
fore proceeds  in  the  direction  of  the  arrows  to  the  fore- 
heads aty,  and  passing  through  the  last  thirling  made 
there,  returns  to  the  opposite  side  of  the  double  doors, 
then  ascends  the  heading  g  to  the  foreheads  at  /i,  passes 
through  the  last  made  thirling  there,  and  descends  the 
heading  i,  until  it  is  interrupted  by  the  double  doors 
at  k,  the  air  then  passes  along  the  heading  /  to  the  fore- 
heads at  m,  returns  by  the  last  made  thirling  there, 
along  the  heading  n,  and  lastly  descends  the  heading 
o,  and  ascends  the  upcast  pit  a,  mixed  with  all  the 
impurities  which  it  met  with  during  its  circulation  : 
this  figure  or  diagram  is  an  epitome  of  the  mode  by 
which  collieries  of  the  greatest  extent  are  wrought. 
The  air  courses  in  some  are  from  30  to  40  miles  in 
length,  so  mat  when  the  circulation  of  air  is  conducted 
by  means  of  a  pit  divided  by  a  brattice  wall  only  a  few 
inches  thick,  the  air  which  is  descending  the  downcast 
on  one  side  of  the  brattice,  at  six  o'clock  in  the  morn- 
ing, has  to  circulate  through  a  course  of  perhaps  35 
miles,  and  at  six  o'clock  at  night  is  only  ascending  by 
the  other  side  of  the  brattice,  a  division  only  about 
seven  inches  in  thickness.  From  this  description  of 
the  system  of  ventilation  of  coal  mines,  it  is  evident 
that  the  furnaces  which  are  the  immediate  cause  of  the 
circulation,  require  to  be  most  particularly  attended  to, 
and  kept  in  constant  regular  action  night  and  day,  and 
from  year  to  year,  duiing  the  existence  of  the  colliery; 
any  inattention  to  this  duty,  stagnates  the  circulation, 
and  places  in  extreme  hazard  the  lives  of  the  workmen 
and  the  welfare  of  the  colliery.  Upon  considering  the 
principles  explained  in  these  figures,  it  is  evident,  that  if 
any  number  of  boards  are  set  off  from  any  side  of  these 
mines,  cither  in  a  level,  dip,  or  rise  direction,  the  circula- 
tion may  be  extended  to  each  forehead,  upon  the  prin- 
ciple of  an  ingoing  current  to  each,  and  a  returning  cur- 
renl  from  the  same. 

It  requires  particularly  to  be  noticed,  that  although 
the  circulation  of  fresh  air  is  thus  carriefl  forward  to  the 
last  inadc  thirling  next  the  foreheads^/",  h,  and  ;n,  Fig.  12. 
and  circulates  thiough  the  thirling  which  is  nearest  to  the 
face  of  every  board  and  room,  the  discharge  of  inflam- 
mable air  is  frequently  so  great  from  the  solid  coal,  that 
the  miners  dare  not  proceed  onwards  above  a  few  feet 
from  the  current  of  fresh  air,  without  the  danger  of  being 
burnt  from  the  gas  igniting  at  their  candles.  To  secure 
against  this    accident,   temporary  shifting  brattices   are 


used.  They  arc  made  of  deal  about  three  quarters  of  an 
inch  thick,  from  three  to  four  feet  broad,  and  about  ten 
feet  long,  with  cross  bars  for  binding  the  deals  together, 
and  a  few  finger  loops  cut  through  them  for  the  more 
expeditiously  lifting  and  placing  them  in  exact  position. 
Fvvery  colliery,  where  inflammable  air  abounds,  has  a 
number  of  those  brattices  ready  for  service,  and  a  great 
store  of  brattice  deals  for  emergencies,  when  an  explo- 
sion unfortunately  takes  place. 

The  manner  of  applying  the  temporary  brattices  is 
represented  in  Fig.  13.  where  the  air  circulates  freely 
through  the  thirling  a  before  the  brattices  are  placed. 
b  and  c  are  two  headings,  boards,  or  rooms,  which  are 
so  lull  of  inflammable  air  as  to  be  unworkable.  Props 
are  placed  near  the  upper  end  of  the  pillar  e,  betwixt 
the  roof  and  pavement,  and  about  two  feet  clear  of  the 
sides  of  the  next  pillar,  so  that  the  miner  can  pass  along 
betwixt  the  pillar  side  and  the  brattice.  The  brat- 
tices are  then  fixed  with  nails  to  the  props,  and  while 
the  lower  edge  of  the  one  brattice  rests  on  the  pave- 
ment, the  upper  edge  of  the  upper  brattice  is  in  con- 
tact with  the  roof,  by  which  means  any  variation  of 
the  height  in  the  bed  of  coal  is  compensated  by  the 
overlap  of  the  brattices;  and  as  the  boards  advance, 
shifting  brattices  are  laid  close  to  and  along  side  of  the 
first  set.  The  miner  sets  additional  props  in  the  same 
parallel  line  with  the  former,  and  slides  the  brattices 
forward,  in  order  that  the  air  may  circulate  close  to  the 
forehead  where  he  is  at  work,  the  distance  betwixt  the 
brattice  and  the  forehead  being  regulated  by  the  issue 
of  inflammable  gas  and  the  velocity  of  the  circulation 
of  the  air — d  d  are  the  props,  and /"  the  brattices.  By 
this  arrangement  the  air  is  prevented  from  passing  di- 
rectly through  the  thirling  a,  and  is  forced  along  the 
right-hand  side  of  the  brattice,  and  sweeping  the  wall- 
face,  or  forehead,  returns  by  the  back  of  the  brattice, 
then  passes  through  the  thirling  a  ;  but  is  prevented 
from  returning  in  its  former  direction  by  the  brattice 
placed  in  the  forehead  c,  by  which  it  ascends,  and  makes 
the  return  close  to  that  forehead.  In  this  manner 
headways  and  boards  are  ventilated,  until  another  thir- 
ling is  made  at  the  upper  part  of  the  pillar,  when  the 
thirling  a  is  closed  by  a  brick  stopping,  and  the  brat- 
tices removed  and  carried  forward  for  a  similar  opera- 
tion. 

If  a  blind  pit  or  stapple  has  to  be  sunk  from  one  coal 
to  another,  or  to  regain  a  coal  upon  the  other  side  of 
a  slip,  the  ingoing  current  of  air  must  be  carried  to  the 
side  of  the  pit,  and  conducted  down  one  side  of  a  brat- 
tice, which  is  lengthened  progressively  as  the  pit  grows 
deeper,  and  the  circulation  or  return  air  piisses  up  the 
other  side  of  the  pit,  by  which  the  rubbisli  is  drawn  up, 
the  brattice  is  carried  down  close  to  the  pavement,  after 
which  the  coal  is  opened  up  with  double  headways 
courses  in  the  manner  as  before  described. 

Sometimes  pits  have  to  be  mined  upwards,  in  which 
case  the  inflammable  air,  from  its  specific  lightness, 
keeps  always  about  the  heads  of  the  workvnen.  The 
circulation  is  produced  in  this  case  by  a  brattice  carried 
Up  the  shaft  to  produce  a  current  of  ingoing  and  return- 
ing air,  exactly  the  inverse  of  the  above. 

When  blowers  occur  in  the  roof,  and  force  down  the 
strata,  so  as  to  produce  a  large  vaulted  cavity,  it  is  ne- 
cessary to  sweep  away  the  accumulated  gas,  which 
would  not  only  lodge  in  the  cavity,  but  would  descend 
in  an  nndiUitcd  slate  under  the  common  roof  of  the  coal. 
The  mode  of  doing  this  is  represented,(Plaic  CCCXCIII. 
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Fig.  14.  where  a  is  the  bed  of  coal,  b  the  blower,  c  the 
cavity  formed  by  the  falling  of  the  roof  strata,  d  is  a 
passing  door,  and  e  the  brattice  ;  by  this  plan  the  cur- 
rent of  air  is  carried  close  to  the  roof,  and  constantly 
sweeps  away  and  dilutes  the  inflammable  air  of  the 
blower  as  fast  as  it  issues.  The  arrows  show  the  direc- 
tion of  the  current  ;  were  it  not  for  this  direction  of  the 
ventilation,  the  accumulated  gas  would  mix  with  the 
current  of  common  air,  and  produce  an  explodeable 
mixture.  The  gas  issuing  from  blowers  is  sometimes 
conducted  in  pipes  into  other  air  courses,  where  the  air 
is  returning  to  tlie  upcast  shaft,  which  prevents  it  trou- 
bling the  miners,  by  contaminating  the  ingoing  air. 

There  is  another  plan  in  the  system  of  ventilation, 
which  is,  the  crossing  of  air-courses,  that  is,  when  in 
the  progress  of  ventilating  a  colliery,  one  air-course  is 
brought  forward  at  right  angles  to  another,  and  has  to 
pass  it,  in  order  to  produce  ventilation  in  works  upon 
the  other  side.  This  is  effected  in  the  manner  repre- 
sented in  Fig,  15.  where  a  is  a  main  rosd  with  an  air- 
course,  over  which  the  other  air-course  b  is  to  pass. 
The  sides  of  the  air-course  is  built  with  bricks,  arched 
over  and  made  air-tight,  and  a  mine  is  driven  in  the  roof 
strata,  as  represented  in  the  Figure.  In  some  cases,  the 
roof  of  the  air-course  a  is  laid  over  with  plank  made  air- 
tight ;  by  this  method,  air-courses  can  be  made  to  cross 
and  recross  each  other  with  great  facility.  It  has  been 
found,  from  the  practice  of  the  most  eminent  engineers, 
that  these  air-courses,  thus  contracted,  should  be  in 
general  six  feet,  or  at  least  five  feet  on  the  side,  that  is, 
the  area  to  be  36,  or  at  least  25  square  feet,  and  that  the 
general  velocity  of  the  current  of  air  through  the  works 
should  be  from  thi-ee  to  four  feet  per  second,  or  about 
2^  miles  per  hour. 

Another  method  has  also  been  brought  forward  for 
rarefying  the  air  in  the  upcast  shaft,  by  means  of  steam 
produced  from  a  large  boiler,  such  as  is  used  for  steam 
engines.  The  steam  from  the  boiler  is  conducted  in 
deal  tubes,  in  preference  to  iron  pipes,  on  account  of 
deal  being  a  very  slow  conductor  of  heat ;  these  pipes 
are  carried  at  least  half  way  down  the  pit,  and  the  in- 
tention is,  that  the  steam  be  made  to  issue  from  ihe 
lower  end  of  the  tube  as  hot  as  possible.  The  steam, 
immediately  on  coming  in  contact  with  the  air,  is  con- 
densed. The  caloric  ot  latent  heat  is  disengaged,  heats 
the  air  in  the  shaft,  and  produces  a  constant  ascending 
current,  while  the  condensed  steam  falls  in  a  shower  to 
the  pit  bottom.  This  mode  of  producing  an  ascending 
current  of  air  has  not  the  energy  of  the  common  fur- 
nace; and  although  it  allows  the  upcast  shaft  to  be 
used  as  a  pit  for  drawing  coals,  the  dropping  of  the 
condensed  steam  keeps  the  shaft  walls  wet,  which  is 
not  only  uncomfortable,  but  in  some  degree  counteracts 
the  power  of  the  rarefying  process. 

It  has  frequently  been  suggest,  d  by  men  of  science, 
and  hy  mining  engineers,  that  ventilation  might  be  pro- 
duced, both  strong  and  effective,  by  propelling  a  cur- 
rent of  air  down  a  shaft  by  means  of  large  iron  cylinder 
bellows  wrought  by  powerful  machinery.  From  every 
experiment  yet  made,  this  appears  to  be  the  least  effec- 
tive of  all  the  plans  of  ventilation. 

It  is  well  known,  that  when  the  least  advance  is  made 
towards  forming  a  vacuum,  the  remaining  part  of  the 
air,  instantly  acting  by  its  great  elasticity,  produces  an 
equilibrium  through  the  mass  of  air.  It  is  this  princi- 
ple, brouirht  into  constant  action  by  means  of  heat  applied 
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to  the  ascending  current  of  air,  that  tlie  before- mention 
ed  systems  of  ventilation  act. 

An  exhausting  machine,  which  may  be  termed  a 
Hydraulic  Air  Pump,  has  been  applied  to  the  ventila- 
tion of  mines  of  a  moderate  extent,  and  where  there 
was  no  dangerous  quantity  of  inflammable  air.  It  is  the 
invention  Mr.  John  Taylor  of  Tavistock,  in  the  county  of 
Devon,  and  has  been  applied  with  complete  success. 
The  construction  is  very  simple,  has  very  little  friction, 
and  shows  the  ingenuity  of  the  inventor.  It  is  repre- 
sented in  Fig.  1.  Plate  CCCXCIV.  where  a  is  a  large 
cistern,  nearly  filled  with  water,  made  of  wooden  staves, 
hooped  with  iron,  circular,  and  from  six  to  eight  feet  in 
depth.  Through  the  bottom  of  this  vessel  a  pipe  b 
passes  from  the  mine  to  be  ventilated,  and  passing  up 
through  the  water,  is  carried  about  a  foot  above  it. 
Upon  the  top  of  this  pipe  is  an  air-tight  valve,  opening 
upwards.  Over  this  pipe,  and  within  the  sides  of  the 
cistern,  a  cylinder  of  plate  iron  is  placed,  open  at  the 
bottom,  but  close  at  the  top,  in  which  top  an  air-tight 
valve  is  placed,  also  opening  upwards.  This  iron  cylin- 
der is  made  to  move  in  a  vertical  direction,  by  guides  or 
sliders,  and  its  upper  end  is  attached  to  a  lever,  which 
is  moved,  either  by  a  water-wheel  or  a  steam  engine. 
When  the  cylinder  descends,  the  value  c  at  the  top  of 
the  pipe  shuts,  and  the  air  contained  in  the  cylinder 
opens  the  valve  d  in  the  cylinder  top,  and  escapes,  but 
the  instant  the  cylinder  ascends  the  valve  d  shuts,  and 
the  valve  c  opens,  by  which  means  a  quantity  of  air, 
equal  to  the  contents  of  the  cylinder  above  the  surface 
of  the  water,  is  drawn  from  the  mine  through  the  pipe 
b.  This  repeated  exhaustion  causes  a  regular  circula- 
tion of  air  through  the  mine,  to  supply  the  circulat- 
ing current  produced  by  the  working  of  the  machine. 
An  exhausting  machine  of  this  construction  may  be 
made,  from  the  smallest  size  to  be  wrought  by  the  hand, 
to  any  requisite  size  to  be  moved  by  machinery. 

These  are  the  general  plans  which  have  been  put  in 
practice  for  the  ventilation  of  collieries  with  success. 

The  ventilation  of  coal-mines,  where  inflammable  air 
abounded,  was  conducted  on  the  old  principle  of  ven- 
tilating only  the  foreheads  and  wall-faces,  where  the 
men  were  at  work,  until  the  year  1760.  The  conse- 
quence of  which  was,  that  the  process  being  irregular 
and  uncertain  in  its  operation,  the  accidents  from  explo- 
sions were  frequent  and  fatal.  To  obviate  these  mis- 
fortunes, the  ingenious  Mr.  Charles  Spcdding,  a  native  oi 
Cumberland,  contrived  and  brought  into  practice  the 
present  system  of  ventilation,  that  is,  he  converted  each 
room,  board,  or  mine,  as  soon  as  it  was  formed,  into  an 
air-course;  by  which  means,  he  not  only  ventilated  the 
wall-faces  where  the  miners  wrought,  but  also  the  whole 
extent  of  the  old  wastes.  This  was  a  very  great  and 
important  improvement,  and  the  mining  interests  of 
Great  Britain  have  been  highly  benefited  by  it.  To  the 
memory  of  Mr.  Spedding  every  tribute  of  respect  is 
due. 

The  general  system,  as  to  the  distribution  of  the  air, 
after  passing  down  the  downcast  shaft,  is  to  give  the 
first  of  it  to  the  stables  where  the  horses  are  kept,  then 
to  the  workmen  in  the  foreheads,  when  the  air,  loaded 
with  what  mixtures  it  may  have  received,  traverses  the 
old  wastes  ;  and,  lastly,  passing  over  the  furnace  with  all 
the  inflammable  air  found  in  its  course,  ascends  the  up- 
cast shaft,  and  is  dissipated  in  the  common  air. 

Mr.  Spedding's  system  is  teriried, "  coursing  the  air;" 
3  D 
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and,  according  to  the  abundance  of  the  hillamniable  ail- 
in  the  mines,  the  coursing  is  either  conducted  up  one 
rooni,  and  returned  by  the  next  alternately,  through  the 
whole  extent  of  the  woiks  ;  or  two  or  tliree  rooms  are 
connected,  so  that  the  air  passes  up  two  or  three  rooms, 
and  returns  by  the  same  numbc-r  alternately,  as  above 
mentioned. 

The  most  ingenious  system  has  been  greatly  improv- 
ed by  the  mining  engineers  of  the  Newcastle  and 
Whitehaven  districts  collectively  ;  and,  in  particular,  by 
Mr.  Buddie  before  mentioned,  who,  in  his  report  upon 
the  ventilation  of  coal-mines,  lus  shown,  in  a  very  clear 
and  explicit  manner,  the  result  of  an  extensive  practice, 
the  manner  of  applying  the  system  effectually,  and  of 
guarding  those  points  when  the  greatest  danger  is  likely 
to  arise.  Several  of  the  following  remarks  and  examples 
are  taken  from  that  report. 

The  improved  system  of  ventilation  upon  an  extend- 
ed scale,  by  which  the  current  of  air  sweeps  every  cor- 
ner of  the  workings,  is  represented.  Fig.  2.  Plate 
CCCXCIV.  where  a  is  the  downcast,  and  b  the  upcast 
shaft.  By  following  the  course  of  the  arrows,  it  will  be 
seen,  that  the  air  passes  first  along  the  two  rooms  c,rf, 
having  free  access  to  each  through  the  walls,  but  is  pre- 
vented from  entering  into  the  adjoining  rooms  by  the 
stoppings  which  form  the  air-courses  :  it  sweeps  the 
wall  faces  of  the  rooms  c,  rf,  and  makes  a  return  down 
the  rooms  e,  /,  but  is  prevented  from  proceeding  farther 
in  that  direction,  by  the  stoppings  g,h  ;  it  proceeds  to 
the  foreheads  i,  k,  and  single  courses  all  the  rooms  to 
the  foreheads  I,  m  ;  at  this  point  it  would  go  directly  to 
the  upcast  pit  b,  if  it  were  not  prevented  by  the  stop- 
ping n,  this  throws  it  again  into  double  coursing  the 
rooms,  until  it  arrives  at  o,  when  it  goes  direct  to  the 
furnace,  and  ascends  the  shaft  b.  The  lines  across  each 
.other,  represent  the  passing  doors  ;  and  these  may  be 
substituted  in  any  place  for  a  passage  where  there  is  a 
stopping.  The  stopping  /;,  near  the  bottom  of  the  down- 
cast shaft,  is  termed  a  main  stopping,  because,  if  it  was 
removed,  the  whole  circulation  would  instantly  cease, 
and  the  air,  in  place  of  traversing  in  the  direction  of  the 
arrows,  would  go  directly  from  the  downcast  pit  a,  to  the 
upcast  pit  b,  along  the  mine  y.  The  consequence  of 
which  would  be,  every  mine  and  room  of  the  workings 
would  be  laid  dead,  as  it  is  teriried,  and  be  instantly 
filled  with  inflammable  air,  which,  if  not  guarded  against, 
would  either  fire  at  the  miner's  candles,  or  at  the  fur- 
nace next  the  upcast  pit  b.  In  the  same  manner,  a 
partial  stagnation  in  a  district  of  the  colliery,  would  be 
produced  by  any  of  the  common  stoppings  being  re- 
moved or  destroyed  by  accident,  as  the  air  will  in  that 
case  always  take  the  nearest  course  to  the  upcast  pit. 
Main  stoppings  are  made  very  secure  by  strong  ad- 
ditional buildings  of  stone,  and  they  are  made  at  different 
places,  to  keep  the  main  air-courses  entire,  in  the  event 
of  an  explosion,— by  means  of  these  ruany  lives  have 
been  saved.  This  system  may  be  extended  almost  to 
any  distance  from  the  pit  bottoms,  provided  the  quantity 
of  fresh  air  which  is  circulating  can  sufficiently  dilute 
the  inflammable  air  which  issues  from  the  mines,  and 
keep  it  under  the  firing  point.  In  this  manner,  the  air 
ventilates  first  one  pannel  of  work,  and  then  others  in 
succession,  the  air  passing  from  one  pannel  to  another 
through  the  barrier  or  pannel  walls,  by  means  of  mines, 
as  in  Fig.  1.  Plate  CCCXCII.  and  may  either  be  single, 
double,  or  triple  coursing,  according  to  the  quantity  of 
gas  in  the  mine. 


If  several  coals  are  wrought  in  the  same  shaft,  the 
ventilation  is  first  completed  in  one  coal,  and  from  thence 
is  carried  by  means  of  stapples  or  blind  pits  from  ono 
coal  to  another,  it  always  being  the  study  of  the  mining, 
engineer  to  give  the  first  of  the  air  to  the  working  fore- 
heads, and  that  it  latterly  traverses  the  old  wastes. 
When,  however,  the  flow  of  inflammable  air  is  too 
great,  separate  ventilations  are  made  for  each  coal. 

In  ventilating  the  very  thick  coal  in  Staffordshire, 
though  there  is  much  inflammable  air,  less  care  and  at- 
tention arc  required  than  in  the  north  of  England  col- 
lieries, the  workings  being  very  roomy,  and  the  air- 
courses  of  comparatively  small  extent.  The  air  is  con- 
ducted down  one  pit,  carried  along  the  main  roads,  and 
distributed  into  the  sides  of  work,  as  represented  in 
Plate  CCCXCIII.  A  narrow  mine,  named  the  air-head, 
is  carried  in  ihi;  upper  part  of  the  coal  in  the  rib  walls 
along  one  or  more  of  the  sides.  In  this  instance  it  is 
carried  all  around,  and  the  air  enters  at  the  bolt  hole  e. 
Lateral  openings,  named  spouts,  are  made  Irom  the  air- 
head mine  into  the  side  of  work,  and  the  circulating  cur- 
rent mixed  with  the  gas  in  the  workings  enters  by  the 
spouts,  as  represented  by  the  arrows,  and  returns  by  the 
air-head  at  g  to  the  upcast  pit. 

When  blowers  are  met  with  in  the  first  of  the  air,  by 
which  all  the  gas  which  issues  from  a  blower  is  carried 
along  the  wall-faces  where  the  men  are  working,  so  as 
to  render  their  situation  very  dangerous,  it  is  necessary 
to  reverse  the  course  of  the  air,  in  order  that  the  issue 
of  gas  from  the  blower  shall  be  diluted  by  the  last  of  the 
air,  and  carried  directly  to  the  upcast  shaft.  This  is 
effected  by  applying  the  general  principles  before  laid 
down,  and  by  removing  the  stoppings  in  one  place  of  the 
air-course,  placing  others  in  a  counteracting  direction, 
and  causing  the  one  current  of  air  to  cross  the  other  by 
an  arch,  as  before  mentioned.  Sometimes  these  opera- 
tions have  to  be  performed  at  places  at  a  great  distance 
from  each  other.  When  this  is  the  case,  and  the  en- 
gineer has,  from  the  plan  of  the  colliery,  laid  down  with 
precision  the  line  of  operation  to  he  pursued,  the  men 
are  divided  into  parties,  each  having  a  person  of  skill  at 
their  head.  Their  watches  are  set  to  one  time,  and  at  an 
appointed  minute  one  set  of  stoppings  is  quickly  driven 
down  and  new  ones  built  up,  which  have  the  effect  of 
reversing  the  current  of  air  without  laying  any  part  of 
the  works  dead. 

When  at  any  time  the  gas  comes  off  suddenly,  and 
the  air  becomes  foul  at  the  foreheads,  ready  to  explode, 
if  no  immediate  remedy  is  found  to  be  effectual,  the 
working  of  the  coal  is  suspended,  and  a  flow  of  air  is  al- 
lowed to  pass  directly  from  the  fresh  in-going  current,  so 
as  to  mix  with  and  dilute  the  air  highly  charged  with 
gas,  before  it  comes  in  contact  with  the  furnace.  This 
is  termed  skailing  (he  air,  otherwise  the  gas  would  ig- 
nite at  the  furnace,  and  go  back  like  a  train  of  gunpowder 
through  the  whole  extent  of  the  workings,  carrying  de- 
struction and  devastation  in  every  point  of  its  progress. 
By  skailing  the  air,  time  is  given  for  going  forward  with 
water,  and  drowning  the  furnace,  so  as  to  insure  safety, 
until  plans  are  adopted  for  rendering  the  ventilation  safe. 
When  the  furnace  is  extinguished,  and  the  inflammable 
air  continues  to  fill  the  works,  the  only  effectual  remedy 
is  the  cascade,  which  is  produced  by  working  the  steam- 
engine,  which  draws  the  water  from  the  mines,  and  al- 
lowing the  whole  of  the  water  to  fall  down  the  pit,  which 
has  such  power  in  a  descent  of  600  feet  in  carrying  air 
with  it,  that  it  forces  a  sufficient  current  through  every 
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part  of  the  work.     By  these  means  the  ventilation  is  cor- 
rected, and  again  put  into  its  usual  train. 

In  collieries  which  have  been  wrought  for  a  considera- 
ble time,  particularly  where  there  are  goaves,  creeps, 
or  crushed  wastes,  the  inflammable  air  is  much  influ- 
enced by  the  state  of  the  atmosphere.  In  the  above 
case,  when  the  barometer  is  low,  or  about  29°,  the  gas 
issues  from  every  crevice  of  the  old  works,  and  incom- 
modes and  endangers  the  miners  very  much.  For  this 
reason,  the  state  of  the  barometer  is  examined  every 
morning. 

It  would  require  volumes  to  describe  the  infinite  va- 
riety of  circumstances  connected  with  the  system  of 
ventilation.  Where  inflammable  air  abounds,  they  vary 
•with  the  state  of  the  atmosphere,  the  abundance  of  the 
gas,  and,  in  a  great  degree,  with  the  length  which  the  air 
traverses.  All  that  can  be  stated  here  are  general  prin- 
ciples. 

In  the  manner  now  described,  the  ventilation  of  collie- 
ries has  been  carried  on  progressively  to  an  astonishing 
extent  from  the  year  1760.  (when  Mr.  Spedding's  im- 
portant improvement  in  ventilation  was  brought  torward,) 
to  the  year  1815;  betwixt  these  periods,  notwithstand- 
ing the  well  ordered  regularity  and  complete  system 
■which  had  been  introduced  in  coal  mining,  by  the  min- 
ing engineers  of  Northumberland,  Durham,  and  Cum- 
berland, and  also  notwithstanding  their  very  active  and 
unwearied  attention,  living  out  of  the  world,  and  devoted 
to  the  hazardous  duties  of  their  station,  yet,  independ- 
ently of  these  circumstances,  explosions  frequently,  nay, 
almost  daily,  took  place,  and  catastrophes,  the  most  me- 
lancholy which  have  occurred  in  civil  life,  were  the  con- 
sequences. Year  after  year  passed  away,  and  every 
year  added  greatly  to  the  list  of  victims  carried  away  by 
this  fatal  pestilence.  Being  in  its  nature  subtle  and  in- 
visible, and  when  at  the  point  of  ignition  still  capable  of 
supporting  animal  life,  and  flame,  it  lurks  like  an  assas- 
sin, and  strikes  deadly  when  least  suspected.  The  ele- 
gant and  figurative  language  of  the  Sacred  Scriptures 
may  be  most  aptly  applied  to  it,  as  "  The  pestilence 
which  walketh  in  darkness,  and  destruction  which  wast- 
eih  at  noon  day." 

To  describe  the  catastrophe  attending  an  explosion  of 
an  extensive  coal-mine,  would  require  the  pen  of  an  able 
writer,  guided  by  one  who  has  been  present  at  such  a 
scene  ;  but  some  faint  idea  may  be  formed  from  the  fol- 
lowing description.— VVe  shall  suppose  a  mine  of  great 
depth,  perhaps  from  100  to  150  fathoms,  with  the  work- 
ings extended  to  a  great  distance,  tne  machinery  com- 
plete in  all  its  parts,  the  mining  operations  under  a  re- 
gular and  rigid  discipline,  with  rail-ways  in  every  direc- 
tion; the  stoppings,  passing  doors,  brattices,  and  the 
whole  economy  of  the  mine  so  arranged,  that  every  part 
of  the  work  is  performed  like  a  well  regulated  machine. 
To  see  a  mine  of  this  extent  at  full  woik  is  a  scene  of 
spirited  animation,  and  of  wonderful  industry  ;  the 
"  sound  of  the  hammei-"  is  heard  in  every  quarter,  and 
the  numerous  carriages,  loaded  and  unloaded,  passing  to 
and  from  the  wall-faces  to  the  pit  bottom,  are  seen  driv- 
ing and  thundering  along  in  every  direction.  At  each 
door,  a  little  boy,  named  a  trapper,  is  placed  to  open  and 
shut  it.  Every  one  is  at  his  post  ;  added  to  which,  there 
J3  a  degree  of  cheerfulness  pervading  the  whole  scene, 
which  could  scarcely  be  expected  in  a  place  of  so 
sombre  an  aspect.  While  the  work  is  thus  going  for- 
ward, it  has  but  too  frequently  happened,  that,  from  some 
unforeseen  cause,   part   of  the  ventilation  has   become 


stagnant,  or  laid  dead,  as  it  is  teimed,  by  which  a  great 
body  of  inflammable  air  is  gathered  into  one  place,  or 
the  sudden  opening  of  a  blower  has  produced  the  same 
eff"ect,  the  certain  consequence  of  v/hich  is,  that  the  un- 
suspecting miner  enters  it  with  his  candle ;  ignition 
takes  place  ;  "  sudden  as  the  spark  from  smitten  steel," 
the  whole  extent  of  the  mine  in  that  direction  becomes 
one  blaze  of  light  and  flame  from  roof  to  pavement,  in 
which  the  miners  are  enveloped.  It  hangs  for  a  few 
seconds  ;  then  from  the  evolution  of  immense  volumes 
of  gases,  with  much  heat,  this  pestilence  begins  to  move 
with  the  violence  of  a  tornado,  and  with  the  noise  of 
thunder,  directing  its  course  always  in  the  nearest  di- 
rection to  the  upcast  shaft.  Its  (jower  is  awful  and  ir- 
resistible. Whatever  obstructs  its  course  is  swept  on- 
ward like  smoke  before  the  wind.  The  stoppings  are 
burst,  the  doors  are  shivered  to  a  thousand  pieces; 
while  the  unfortunate  miners  and  boys  who  are  within 
its  range,  with  the  horses,  carriages,  corves,  and  coals, 
are  swept  along  with  inconceivable  velocity  ;  and  when 
a  pillar  obstructs  the  direct  course  of  the  current,  they 
are  dashed  against  it,  and  there  lie  mingled  in  one  com- 
mon mass  of  ruin,  desolation  and  death,  as  if  they  had 
been  blown  from  an  immense  mortar  against  a  wall  ! 
Others  are  carried  direct  to  the  shaft,  and  are  either  bu- 
ried there  amidst  the  wreck,  or  are  blown  up  and  over 
the  pit  mouth  :  So  powerful  is  the  blast,  that  even  in  the 
shaft  it  frequently  tears  the  brattice  walls  to  pieces, 
blows  the  corves,  which  are  hanging  in  the  shaft,  as  high 
into  the  air  as  the  ropes  will  allow  them  ;  and  not  un- 
frequently  the  ponderous  pulley  wheels  are  blown  ofT 
the  pit-head  frame,  and  carried  to  a  considerable  dis- 
tance in  the  midst  of  a  thick  cloud  of  coals  and  coal-dust 
brought  from  the  mine  by  the  volcanic  eruption,  which 
absolutely  shakes  the  solid  mass  of  earth  that  confines  it. 
The  dust  rises  to  a  great  height,  and  sometimes  obscures 
the  light  of  the  sun  in  the  vicinity  of  the  pit.  No  sooner 
is  this  part  of  the  catastrophe  over,  and  an  awful  silence 
produced,  than  the  back  draught  commences,  by  the  de- 
scent of  air  down  the  shaft  to  replace  the  air  of  the  mine 
as  it  cools.  Every  part  of  the  mine  is  filled  with  the 
most  deleterious  airs,  particularly  azote  and  carbonic 
acid,  the  result  of  combustion.  Those  miners,  who  were 
in  the  direct  line  of  the  explosion,  have  their  fate  quick- 
ly sealed.  Others  who  are  not  in  the  direct  current  are 
dreadfully  burnt.  But  though  the  greater  number  of 
the  miners  are  at  a  distance  from  either  of  these  calami- 
ties, yet  their  fate  is  perhaps  the  most  severe.  They 
hear  the  explosion  ;  they  know  well  the  certain  conse- 
quences of  it  ;  every  one  thinks  of  his  personal  safety  ; 
and  the  great  object  is  to  reach  the  pit  bottom.  All  the 
lights  are  generally  extinguished,  and  they  have  to  pur- 
sue their  dreary  path  in  awful  darkness, — a  darkness 
rendered  terrible  by  the  combination  of  uncommon 
circumstances.  Some  of  them  have  been  known  to 
make  most  providential  escapes,  alter  clambering  over 
fallen  roofs,  and  the  wreck  where  their  fellow  workmen 
lay  entombed  ;  but  others,  deviating  from  the  direct 
course  in  the  confusion  of  the  scene,  wander  anxiously 
onward,  dreading  every  moment  to  meet  the  returning 
pestilential  air.  At  last  they  feel  its  power,  and  know- 
ing the  certainty  of  their  fcte,  they  cease  to  sirugsjle 
with  what  is  irresistible  ;  they  resign  their  hopes  ;  fall 
down  \n  a  reclining  posture;  nature  is  soon  exhausted, 
and  they  sink  in  death  as  if  asleep  !  Such  is  the  f.tte  of 
the  hardy  and  industrious  miners,  who  venture  their  lives 
everv  day  forth*  comfort  of  others  :  and  such,  frequently, 
3  D2 
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is  the  misfortune,  vvliich,  in  a  moment,  comes,  like  a 
whirhviiid,  upon  the  best  arranged  mining  concerns,  af- 
ter tlie  most  laborious  exertions,  and  tlie  most  unremit- 
ting anxious  concern  of  the  mining  engineers.  Tlic  la- 
bours and  plans  of  years  are  in  an  instant  destroyed. 

Sad  and  melancholy  as  the  scene  described  is,  perhaps 
it  is  the  least  part  of  the  melancholy  picture.  From  the 
general  arrangements  of  collieries,  it  is  found  a  matter  of 
economy  and  conveniency  to  have  the  workmen's  houses, 
where  tlitir  families  reside,  near  to  the  pits.  The  con- 
sequence of  this  is,  that  the  instant  an  explosion  takes 
place,  the  alarm  is  general,  and  the  wives  and  relations 
of  those  who  are  in  the  mine  rush  to  the  pit-mouth  in  a 
state  of  distraction,  where  a  heart-rending  scene  takes 
place, — a  scene  which  may  be  imagined,  but  cannot  be 
described.  All  the  violent  effects  of  sudden  grief  are 
the  consequence.  They  look  to  the  horrible  pit  where 
those  who  are  most  dear  to  them  are  entombed,  and  who 
but  a  few  hours  ago  had  left  them  in  health  and  vigour, 
with  the  hope  of  returning  happy  to  their  homes. 

In  such  a  case  the  mining  engineers  have  a  severe 
and  an  imperious  duty  to  perform.  The  pit,  where  they 
must  descend,  is  either  rendered  dangerous  by  the  wreck 
of  loose  timber  torn  away  by  the  irruption,  or  the  air  is 
in  a  pestilential  state  ;  and,  what  is  still  more  alarming, 
part  of  the  coal  may  have  taken  fire  from  the  explosion, 
or  a  blower  may  be  ignited  ;  either  of  which  would  pro- 
duce repeated  and  violent  explosions  the  instant  the  gas 
accumulated  to  that  point  so  as  to  come  in  contact  with 
the  fire.  Such  a  case  is  not  unfrequent,  and  against  this 
no  human  skill  can  guard.  This  fearful  case,  with  the 
others  before  mentioned,  is  probably  combined.  All 
these  have  to  be  encountered  by  the  engineer  and  his  as- 
sistants. The  hope  of  saving  some  of  the  workmen 
from  death,  and  the  ardent  entreaties  of  the  agonized  re- 
lations, place  the  consideration  of  personal  safety  out  of 
the  question. 

On  descending  to  the  bottom  of  the  pit,  it  is  perhaps 
with  great  difficulty  the  mine  can  be  entered,  owing  to 
the  wreck  ;  if  the  descending  current  of  air  is  good,  part 
of  the  wreck  is  cleared  away.  The  engineer  then  con- 
siders what  are  the  best  immediate  plans  to  pursue, 
arising  from  his  experience,  and  an  accurate  knowledge, 
)>ol  only  of  the  general  situation  of  tlie  workings,  but  of 
the  direct  lines  of  the  air-courses,  so  that  he  may  in  the 
shortest  time  restore  the  ventilation,  and,  if  possible,  re- 
lieve the  miners  who  may  yet  be  alive.  Having  formed 
his  plans,  he  states  them  to  his  assistants,  and  hears  any 
improvements  they  may  suggest  ;  a  great  quantity  of 
prop-wood  and  brattice  deals  are  sent  down,  and  they 
enter  the  mine  as  far  as  the  air  will  allow  them  ;  care 
being  taken  to  have  it  with  them  every  step  as  they  pro- 
ceed, and  in  paiticular  before  leaving  the  shaft,  they  see 
that  the  brattice  of  it  is  air-tight  ;  for  if  any  openings  are 
in  it,  the  air  would  pass  directly  through  it  and  ascend 
to  the  bank. 

As  the  violence  of  the  explosion  destroys  many  of  the 
stoppings,  and  almost  every  door  upon  the  air-courses, 
the  whole  ciiculalion  is  laid  dead,  and  the  fresh  air  will 
of  course  take  the  most  direct  course  through  the  first 
opening  to  the  upcast  shaft.  All  these  must  be  replaced 
as  they  proceed  forwaid  with  the  air  ;  and  this  work  be- 
ing in  general  executed  with  astonishing  quickness,  many 
lives  are  frequently  savi;d. 

As  soon  as  the  ventilation  is  restored  by  these  tempo- 
rary brattices,  the  stoppings  and  doors  are  replaced  in  a 
substantial  manner,  and  the  workings  arc  resumed  with 


all  their  former  vigour  and  activity,  as  if  no  misfortune 
had  ever  happened.  From  what  is  stated,  and  from  an 
inspection  of  Fig.  2  Plate  CCCXCIV.  it  is  evident,  that 
the  stability  of  the  main  stopping  fi,  is  an  important  point, 
on  which  account  it  is  counterforted  by  strong  walls  of 
stone  ;  and  if  stones  are  easily  procured  in  the  mine,  it  is 
of  great  service  to  counterfort  as  many  of  the  stoppings 
as  can  conveniently  be  done,  so  as  to  resist  the  explosive 
force  of  the  fire,  and  give  a  greater  facility  in  recovering 
the  ventilation  in  the  promptest  manner.  The  oversmen 
and  deputies  who  are  employed  in  this  service  shew  a 
wonderful  dexterity  in  placing  temporary  brattices. 
They  will  work  in  the  dark,  with  the  wreck  of  one  de- 
struction around  them,  and  threatened  every  moment  to 
be  overwhelmed  in  another,  in  which  the  hope  of  saving 
a  fellow-workman  from  death  gives  the  most  lively  ener- 
gy to  their  actions  ;  and  if  they  think  that  a  bold  effort 
will  save  life,  they  will  rush  without  fear  into  the  midst 
of  pestilential  air,  and  grapple  with  death.  The  mining 
engineers  are  always  at  the  head  of  this  service,  and  as 
they,  with  their  assistants,  frequently  push  forward  in 
the  dark,  they  are  exposed  to  the  deleterious  effects  of 
the  gases,  and  it  is  no  uncommon  thing  for  those  who 
take  the  lead,  to  drop  down  lifeless,  while  those  who  are 
in  the  rear  seize  them  by  the  feet  and  draw  them  back 
into  better  air,  yet  no  sooner  are  they  re-animated,  than 
the  same  generous  impulse  acts  in  its  full  force,  and 
they  make  the  same  attempt  again  and  again,  till  nature 
'  is  exhausted.  We  need  scarcely  add,  that  many  fall  a 
sacrifice  to  the  ardour  of  their  generous  exertions. 

When  it  is  ascertained  that  fire  exists  in  the  wastes, 
either  by  the  burning  of  the  small  dusty  coal  which  lies 
along  the  roads,  or  that  the  solid  coal  is  on  fire,  from  the 
ignition  of  a  blower,  the  descent  into  the  mine  is  ren- 
dered tenfold  more  hazardous,  as  a  moment's  safety  can- 
not be  depended  on  ;  for  if  the  discharge  of  gas  is  great, 
it  rapidly  accumulates,  and  the  instant  it  reaches  the 
place  where  the  fire  is,  an  explosion  again  takes  place, 
and  that  repeatedly  as  long  as  the  causes  exist.  There 
have  been  instances  of  this  kind  where  the  most  violent 
exi)losions  have  taken  place,  regularly  within  the  space 
of  an  hour,  and  continuing  to  do  so  for  thirty-six  hours, 
each  irruption  vomiting  out  of  the  pit  mouth  like  a  vol- 
cano. In  such  cases,  no  man  dare  attempt  to  go  down, 
as  his  destruction  would  be  inevitable.  As  the  case  is 
desperate,  desperate  remedies  must  be  applied,  which 
are,  either  to  moat  up  all  the  pits  and  exclude  the  air, 
or  if  this  is  not  practicable,  the  colliery  must  be  laid  in 
and  drowned,  by  allowing  the  water  below  ground  to  ac- 
cumulate ;  and  to  aid  the  common  growth,  the  tubbing 
in  the  shaft  is  tapped,  and  all  the  body  of  water  from 
that  quarter  sent  down  :  when  the  fire  is  entinguished, 
the  colliery  is  refitted  in  the  usual  manner. 

Wnen  fire  exists  in  tne  waste,  with  less  apparent  ha- 
zard of  life,  the  mining  enginers,  with  their  assistants, 
descend  with  portable  fire-extinguishing  engines.  These 
are  placed  as  near  the  burning  matter  as  possible,  and 
by  playing  upon  it,  the  fire  is  speedily  extinguished.  It 
frequently  happens,  however,  that  although  they  see  the 
fire  before  them,  the  stale  of  ihe  air  prevents  them  from 
approaching  near  enough  to  allow  the  engines  to  play 
with  <  ffuct.  To  remedy  this,  Mr.  Buddie,  with  that  in- 
genuity for  which  he  is  so  conspicuous,  conceived,  that 
the  concussion  of  air  which  is  produced  by  the  discharge 
of  artillery,  might  be  effective  in  extini^uishing  fire, 
which  could  not  be  approached  with  the  engines.  He 
accordingly  had  small  cannons  made,  and  by  charging 
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them  with  powder  only,  and  approaching  as  near  the 
fire  as  possible,  he  has  succeeded  in  blowing  oui  flame 
by  repeatedly  firing  them.  This  principle  has  been 
proposed  lately  for  extinguishing  houses  which  are  on 
fire. 

Such  is  an  outline  of  the  misfortunes  incident  to  coal- 
mines, and  to  the  engineers  and  workmen  employed 
where  ii. flammable  air  abounds. 

In  the  manner  before  described,  and  with  daily  mis- 
fortunes of  a  lesser  or  greater  degree,  were  the  collieries 
of  Great  Britain  carried  on,  every  one  struggling  against 
the  direful  ravages  of  the  ii  flammable  air;  but  it  baf- 
fled the  skill  of  the  most  experienced  engmeers,  and  all 
the  precautions  of  liieir  most  unwearied  diligence  and 
anxious  attention.  The  general  question,  and  anxious 
inquiries  were,  Can  no  remedy  be  devised  to  avert  these 
awful  calamities,  to  deliver  an  industrious  class  of  so- 
ciety from  such  desolating  catastrophes  ?  Mciny  plans 
were  proposed,  but  they  were  altogether  inapplicable. 
The  first  person  who  stepped  forward,  a  number  of  years 
ago, and  wrote  upon  the  subject,  was  Dr.  Trotter  of  New- 
castle. He  published  a  pamphlet,  wherein  he  proposed 
to  neutralize  the  carburetted  hydrogen  as  soon  as  it  ap- 
peared in  the  mine,  by  chemical  agents.  Every  praise  is 
due  to  him,  for  his  very  humane  intentions,  and  earnest 
endeavour  to  remedy  an  evil  so  great.  But  although  the 
])rinciples  he  brought  forward  were  consonant  with  sound 
philosophy,  and  were  practicable  upon  a  small  scale, 
they  were  totally  inapplicable  to  the  extended  workings 
of  a  coal-mine,  where  there  were  excavations  of  many 
hundred  acres,  and  where  the  issue  of  gas  was  not  only 
incessant,  but  in  great  abundance  ;  hence,  the  principle 
•was  not  only  inapplicable  in  a  general  point  of  view,  but 
the  expense  of  the  neutralizing  substances  must  have 
been  so  great,  even  had  the  principle  been  applicable,  as 
to  render  the  plan  altogether  out  of  the  question.  After 
Dr.  Trotter's  pamphlet,  nothing  particular  appeared  for 
years  upon  this  important  subject,  the  mining  engineers, 
therefore,  applied  their  whole  skill  and  energies  in  pro- 
ducing a  circulation  by  the  means  before  mentioned,  par- 
ticularly upon  the  principles  of  rarefaction  and  ex- 
haustion by  fire. 

In  some  cases,  fish,  which  in  the  incipient  stage  of 
putrefaction,  give  a  strong  phosphoric  light,  had  been 
tried  to  give  light  to  the  miner  in  vei  y  dangerous  cases ; 
and  the  light  produced  by  the  collision  of  flint  and  steel 
was  universally  employed,  when  candles  could-  not  be 
used  without  producing  an  explosion.  The  machine  for 
producing  this  liglit  is  named  a  steel  mill,  which  will  be 
particularly  noticed  afterwai  ds.  Philosophers  proposed 
the  various  kinds  of  phosphorus,  but  these  were  alto- 
gether insufficient  for  the  purpose.  When  tried  in  the 
mines,  they  only  produced  a  most  melancholy  light,  and 
rather  tended  to  render  the  "  darkness  visible  :"  In  the 
mean  time  the  mines  wet  e  extended,  and  the  melancholy 
catastrophes  constantly  increased.  At  last  an  explosion 
and  catastrophe  took  place  at  Felling  colliery,  near 
Gateshead,  in  the  county  of  Durham,  about  a  mile  and  a 
half  distant  froin  Newcastle,  more  dreadful  and  melan- 
choly in  their  consequences  than  any  whicii  had  ever 
taken  place  in  the  collieries  of  Great  Britain.  This  col- 
liery was  working  with  great  vigour,  and  under  a  most 
regular  system,  both  as  to  the  mining  operations  and 
ventilation;  the  latter  was  effected  by  a  furnace  and  air- 
tube  placed  upon  a  rise  pit  on  elevated  ground,  south 
from  the  turnpike  road  Ka^Hng  to  Sunderland  The 
depth  of  the  wiuning  was  above  100  fathoms;  twenty- 


five  acres  of  coal  had  been  excavated,  and  such  was  the 
execution  of  work,  that  from  one  pit  they  were  drawing 
at  the  rate  of  1700  tons  of  coal  weekly.  Upon  the  25th 
May,  1812,  the  night-shift  was  relieved  by  the  day-shift 
of  miners  at  eleven  o'clock  forenoon,  one  hundred  and 
twenty-one  persons  were  in  the  mine,  and  had  taken  their 
several  places,  when,  at  half-past  eleven  o'clock,  the  gas 
fired,  and  produced  a  most  tremendous  explosion,  which 
alarmed  all  the  neighbouring  villages.  "  The  subter- 
raneous fire  broke  forth  with  two  heavy  discharges  from 
the  dip-pit,  and  these  were  instantly  followed  by  one 
from  the  rise-pit.  A  slight  trembling,  as  from  an  earth- 
quake, was  felt  for  about  half  a  mile  around  the  colliery, 
and  the  noise  of  the  explosion,  though  dull,  was  heard  at 
from  three  to  four  miles  distance.  Immense  quantities 
of  dust  and  small  coal  accompanied  these  blasts,  and  rose 
high  into  the  air,  in  the  form  of  an  inverted  cone.  The 
heaviest  part  of  the  ejected  matter,  such  as  corves,  wood, 
and  small  coal,  fell  near  the  pits,  but  the  dust,  borne  away 
by  a  strong  west  wind,  fell  in  a  continued  shower  to  the 
distance  of  a  mile  and  a  half  from  the  pit.  In  the  ad- 
joining village  of  Heworth  it  caused  a  darkness  like  that 
of  early  twilight,  and  covered  the  roads  so  thickly,  that 
the  footsteps  of  passengers  were  imprinted  in  it.  The 
heads  of  both  shaft-frames  were  blown  off,  their  sides  set 
on  fire,  and  their  pulleys  shattered  in  pieces.  The  coal- 
dust  ejected  from  the  rise-pit  into  the  horizontal  part  of 
the  ventilating  tube  was  about  three  inches  thick,  and 
soon  burnt  to  a  cinder  ;  pieces  of  burning  coal  driven  off 
the  solid  stratum  of  the  mine  were  also  blown  up  this 
shaft." 

Such  were  the  fearful  and  volcanic  effects  in  the  mine 
and  atmosphere  ;  but  we  have  yet  to  state  the  result  of 
the  melancholy  catastrophe  as  regarding  the  unfortunate 
miners.  Of  the  121  persons  in  the  mine,  at  the  time  of 
the  explosion,  only  32  were  drawn  up  the  pit  alive;  and 
of  these,  three  died  within  a  few  hours  after  the  accident. 
Thus  were  no  less  than  92  persons  killed  in  an  instant  by 
this  desolating  pestilence.  The  scene  at  the  pit  mouth 
cannot  be  described. 

The  viewer,  with  his  assistants,  instantly  descended, 
in  the  face  of  the  most  imminent  danger,  eager  to  save,  if 
possible,  any  of  the  workmen  ;  but  the  mine  was  found 
to  be  on  fire,  and  tliey  duist  not  proceed.  In  conse- 
quence of  this  fire,  another  explosion  took  place,  and  no 
alternative  was  left  but  to  shut  up  the  pits,  and  extinguish 
the  fire,  which  was  accordingly  done.  The  pits  were, 
after  a  considerable  time,  again  opened,  but  it  was  the 
19lh  day  of  September  before  the  complete  ventilation 
was  restored,  and  the  last  of  the  bodies  of  those  who  had 
perished  was  found  ;  a  period  of  117  days  from  the  day 
on  whicli  the  accident  took  place.  A  minute  account  of 
this  accident  was  published  by  the  Rev.  John  Hodgson, 
the  wortliy  pastor  of  Heworth;  who,  upon  this  melan- 
choly occasion,  attended  most  assiduously,  and  performed 
the  most  painful  duties  amongst  his  suffering  people. 
From  his  account  of  the  misfortune,  the  particulars 
above  stated  are  taken. 

This  fatal  misfortune  at  Felling  roused  the  minds  of 
every  one  connected  with  coal-mines,  in  order  to  find,  if 
possible,  a  reinedy  for  preventing  such  catastrophes. 

It  appears  that  Dr  William  Reid  Clanny,  of  Sunder- 
land, who,  from  his  medical  profession,  had  frequently 
to  attend  at  th,-  neighbouring  collieries,  when  the  work- 
men were  hnrt  by  tiie  explosions  of  the  gas,  had,  in  the 
year  1813,  urned  his  aitentiun  to  the  construction  of  a 
lamp  which  would  burn  amongst  inflammable  air,  and, 
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though  an  explosion  mij^ht  take  place  in  tlie  lamp,  would 
not  cummuniciUc  flume  to  the  external  surroiindinj^  air. 
This  he  accomplislitd  by  means  of  an  air-light  lamp 
wiih  a  glass  front,  tlie  flame  of  which  was  supported  by 
blowing  air  from  a  pair  of  small  bellows  throui^h  a  stra- 
tum of  water  in  the  bottom  of  the  lamp,  while  the  heated 
tiir  pjssed  through  water  by  a  recurved  tube  at  top. 
By  iliis  process,  the  air  within  the  lamp  was  completely 
insulated  from  the  external  air;  and  it  appears  that  this 
was  the  first  lump  that  ever  was  taken  into  a  body  of  in- 
flammable air  in  a  coal-mine  at  the  exploding  point,  with- 
out producing  an  explosion  of  the  surrounding  gas.  Dr. 
Clanny  made  another  lamp  upon  an  improved  plan,  by 
introducing  into  it  the  steam  of  water  produced  from  a 
small  vessel  at  the  top  of  the  tamp,  heated  by  the  flame. 
For  these  inventions  the  Doctor  twice  received  the 
thanks  of  "  The  Society  for  pi  eventing  accidents  in  Coal- 
Mines  ;"  and  he  also  received  the  silver,  and  afterwards 
the  gold  medal  irom  the  Society  of  Arts  in  London.  Al- 
though these  lamps,  invented  by  Dr.  Clanny,  were  upon 
philosophical  principles,  displayed  much  ingenuity,  and 
were  absolutely  safety-lamps  for  mines,  yet  their  con- 
struction prevented  them  from  being  generally  used. 
Nevertheless,  Dr.  Clanny  deserves  every  praise  for  his 
labours  and  very  zealous  exertions  in  the  cause  of  hu- 
manity. It  appears  that  nothing  farther  was  attempted  in 
this  important  matter,  until  the  accident  at  Felling  col- 
liery, as  before  noticed,  when  Sir  Humphry  Davy,  Mr. 
James  Stevenson,  engineer,  Killingworth  colliery,  New- 
castle, and  Dr.  John  Murray  of  Edinburgh,  brought  for- 
ward safety-lamps,  in  the  year  1816,  each  constructed 
upon  different  principles.  Sir  Humphry  Davy's  lamp 
was  rrjade  of  fine  iron  wire  gauze,  without  any  glass  ; 
that  of  Mr.  Stevenson's  was  made  of  a  strong  glass  cy- 
linder, having  a  metal  plate  at  top,  and  another  at  bot- 
tom, perforated  with  very  small  holes,  to  permit  the  air 
to  pass  to  and  from  the  lamp  ;  and  that  of  Dr.  Murray 
was  a  glass  lamp,  or  rather  lanthorn,  to  which  good 
atmospheric  air  was  brought  by  means  of  a  long  leather 
pipe  from  the  air-course.  Of  these,  Dr.  Murray's  lamp 
was  not  applicable  but  in  a  very  few  cases;  the  lamps 
of  Sir  Humphry  Davy  and  Mr.  Stevenson  were  both 
compltte  safety-lamps  in  their  principle,  and  are  applied 
in  practice  ;  but  that  of  Sir  Hunipliry  Davy  is  decidedly 
the  best,  and  is  generally  used  in  Great  Britain.  Having 
no  glass,  it  is  not  easily  injured,  and  sufficient  light  for 
the  miner  passes  through  the  wire  gauze.  To  each  of 
these  gentlemen  the  world  is  hig;hly  indebted,  and  in  par- 
ticular the  mining  interest  of  Great  Britain,  for  their  in- 
dividual exertions. 

The  safety-lamp  of  Sir  Humphry  Davy  was  instantly 
tried,  and  approved  of  by  Mr.  Buddie,  and  the  principal 
mining  engineers  at  Newcastle.  No  one  was  more  zeal- 
ous to  prove  its  sufety,  and  introduce  it  into  the  mines, 
than  the  Rev.  Jolin  Hodgson,  of  HewortI),  before  men- 
tioned. He  descended  the  mines,  entered  amongst  the 
inflammable  air.  and  fully  satisfied  himself  of  its  abso- 
lute safety,  in  order  that  he  might  induce  the  miners  of 
his  palish  to  use  it,  half  of  whom  he  had  seen  so  lately 
swept  away  by  the  dreadful  explosion  before  narrated. 

The  invention  of  this  lan^p  iias  produced  a  new  era  in 
tiie  coal-mining  of  Great  Britain.  The  steel  mills  were 
very  expensive,  and  in  certain  cases  produced  explosions, 
whereas  the  safety-lamp  can  be  cai  ried  williout  danger 
amongst  inflammable  gas  ready  to  explode  ;  and,  al- 
though the  wire  becomes  red-hot,  an  explosion  of  the 
gas  will  take  place  inside  of  the  lamp,  without  commu- 


nicating inflammation  to  the  external  gas.  While  we 
very  much  admire  the  great  ingenuity  of  the  highly  ce- 
lebrated inventor,  we  are  not  less  astonished  at  the  un- 
common simplicity  of  the  construction.  For  farther 
particulars  regarding  this  important  discovery,  see  the 
article  Safety  Lamp. 

The  state  and  purity  of  the  air  in  coal-mines,  from  the 
earliest  time  of  mining,  until  the  discovery  of  the  safety- 
lamp,  were  judged  of  by  the  appearance  presented  by 
the  flame  of  a  candle,  and  this  test  must,  in  many  cir- 
cumstances, be  still  used.  When  there  is  only  a  want  of 
air,  or  the  air  is  partially  vitiated  by  a  sn)all  quantity  of 
carbonic  acid,  or  by  the  perspiration  and  breath  of  the 
workmen,  the  candle  burns  with  a  very  dull  flame,  the 
tallow  ceases  to  be  melted  in  the  cup  formed  around  the 
wick,  and  the  Same  is  gradually  extinguished.  In  this 
case,  the  candle  may  be  kept  burning,  by  inclining  it  less 
or  more  toward*  a  horizontal  direction,  which  has  the 
effect  of  melting  the  tallow  with  the  edge  of  the  flame. 
By  this  method  the  candle  is  kept  burning,  but  the  waste 
is  great,  as  sometimes  more  than  the  lialf  of  the  tallow 
drops  to  the  ground  unconsumed  ;  an  oil  lamp  is  there- 
fore preferable  in  such  a  case,  as  it  will  keep  burning 
where  a  candle  would  be  extinguished.  When  the  car- 
bonic acid  abounds,  no  management  will  make  either 
the  candle  or  lamp  burn.  In  such  a  case,  the  mine  is 
unworkable,  and  must  remain  so,  till  a  circulation  of 
good  air  is  brought  forward.  The  candles  used  by  colliers 
in  the  mines  are  generally  small,  with  a  very  small  wick, 
as  these  are  found  to  produce  a  more  distinct  flame  than 
candles  of  a  large  size,  with  a  thick  wick.  The  size 
generally  used  is  at  the  rate  of  20  in  the  pound  weight; 
but  when  inflammable  air  abounds,  they  are  not  thicker 
than  a  common  black  lead  pencil,  there  being  from  40 
to  60  of  them  in  the  pound. 

In  trying  the  quality  of  the  air  by  the  flame  of  a  can- 
dle, the  candle  is  trimmed  by  taking  off  the  coal  or  snufT 
from  the  wick,  so  as  to  produce  a  clear,  distinct,  and 
steady  burning  flame.  If  a  candle  is  thus  prepared  and 
looked  at  in  common  air,  a  distinct  well  defined  cone  of 
flame  is  seen,  of  a  fine  sky-blue  at  the  bottom  next  the 
wick,  and  of  a  bright  yellow  from  thence  to  tlie  apex  of 
the  cone  ;  which  cone  of  flame  is  vesicular,  and  not  a 
full  body  of  burning  matter,  as  it  appeals  to  the  eye. 
Besides  this  appearance,  there  is  another  suriounding 
the  cone,  which  the  brightness  of  the  flame  prevents  the 
eye  from  discerning.  This  may  be  seen  by  placing  one 
of  the  hands  expanded  as  a  screen  betwixt  the  eyes  and 
the  candle,  and  at  the  distance  of  about  an  inch,  so  that 
the  least  point  of  the  apex  of  the  yellow  flame  be  seen 
and  no  more.  By  this  arrangement  a  top,  as  the  miners 
term  it,  will  be  distinctly  observed  close  to  the  apex  of 
the  yellow  flame,  from  an  eighth  to  a  quarter  of  an  inch 
in  length.  This  top  is  of  a  yellowish  brown  colour,  and 
like  a  misty  haze.  This  haze  is  not  only  seen  on  the 
top,  but  it  extends  downwards  and  surrounds  the  flame 
fully  halfway,  about  a  twentieth  of  an  inch  in  thickness; 
here  it  assumes  a  violet  colour,  which  passes  into  a  beau- 
tiful blue  at  the  bottom  next  the  wick.  The  lest  of  the 
state  of  the  air  in  mines,  or  "  tryinj?  the  candle,"  as  prac- 
tised by  miners,  depends  entirely  upon  the  appearance 
this  vapour  or  haze  assumes  as  to  shape  and  colour  at 
the  top  of  the  flame.  The  top  has  distinct  and  different 
appearances  when  burning  in  atmospheric  air,  carbonic 
acid,  azote,  or  carburetted  hydrogen,  with  many  varia- 
tions and  modifications,  according  to  the  abundance  of 
any  of  these  gases  or  their  mixtures. 
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When  azote,  or  carbonic  acid  gas  abouncTS,  tlie  top  is 
frequently  an  inch  or  two  in  Icnglii,  ol'  a  decided  brown 
colour,  and  the  flame  shortens  and  burns  dimly.  If  these 
^ases  abound,  the  flame  goes  out,  and  the  miners  retire. 
No  sudden  catastrophe  arises  from  these  gases  in  the 
ordinary  course  of  working  mines;  it  is  the  carburetted 
hydrogen  which  requires  the  utmost  attention  and  cir- 
cunispeciion. 

When  inflammable  air  is  supposed  to  exist  in  consi- 
derable quantity,  the  miner  trims  his  candle  and  proceeds 
with  cauiioub  step,  holding  the  candle  with  the  left  hand, 
and  screening  the  flame  with  the  other;  as  this  gas  floats 
in  the  upper  part  of  the  mine  next  the  roof,  he  holds  the 
candle  as  low  as  he  can,  and,  keeping  his  tye  fixed  on 
the  I  op,  advances.  If  the  gas  is  in  very  small  quantity, 
he  reaches  the  forehead  without  observing  any  material 
change  upon  the  loj).  But,  if  upon  advaiuinj;  as  before 
mentioned,  the  top  begins  to  tlongale  and  assuiie  a  blu- 
ish-grey colo\ir,  the  miner  is  instantly  on  his  guard,  ad- 
vances with  addilioticil  caution  ;  and,  if  llie  top  Oti^iiis  to 
spire,  he  kneels  on  one  knee,  and,  holding  the  candle 
near  the  pavement,  gradually  raises  it  up,  and  observes 
the  change  which  takes  place  on  the  top  as  it  approaches 
the  roof.  If  the  gas  is  abundant,  the  flame  elongates 
into  a  sharp  spire,  and  also  tlie  top.  It  is  in  general 
reckoned  dangerous  when  the  top  changes  trom  the  blu- 
ish-grey to  a  fine  blue  colour,  accompanied  with  minute 
luminous  points,  which  pass  rapidly  upwards  through 
the  flame  and  top.  When  the  symptoms  are  very  evi- 
dently dangerous,  a  sudden  movement  of  the  hands  or 
body  is  liable  to  produce  ignition ;  the  experienced 
miner,  in  this  case,  slowly  and  cautiously  lowers  his  can- 
dle to  the  pavement,  and  then,  turning  round,  makes  his 
retreat  slowly,  or  slips  up  his  hand  and  extinguishes  the 
flame.  If  the  miner  ventures  too  far,  and  approaches 
the  body  of  gas  at  the  exploding  mixture,  the  top  rapid- 
ly elongates,  and  the  flame  of  the  candle  rises  in  a  sharp 
spire,  several  inches  in  length,  when  in  an  instant  the 
whole  surrounding  gas  is  in  a  blaze,  an  explosion  ensues, 
and  the  extent  of  the  destructive  ravages  depends  upon 
the  quantity  of  the  gas. 

This  "  trying  the  candle"  requires  caution,  and  great 
experience,  particularly  in  not  advancing  too  far  with 
strong  igniting  symptoms  upon  the  flame,  where  the 
lives  of  so  many  men,  and  the  prosperity  of  the  colliery, 
are  at  stake.  No  precise  rule  can  be  laid  down  which 
may  be  universally  depended  upon  ;  all  that  can  be 
stated  here  are  general  facts.  Almost  every  colliery, 
after  having  been  wrought  for  some  time,  gives  a  pecu- 
liar top  to  the  candle;  so  that  while  in  one  colliery  an 
explosion  will  take  place  with  a  top  less  than  an  inch 
long,  in  another  colliery  the  top  will  be  two  inches  long, 
and  the  air  considerably  under  the  igniting  point.  These 
diff' rences  depend  upon  several  circumstances.  If  the 
gas  has  not  run  through  a  long  course  of  ventilation,  and 
is  free  from  mixtures  of  air,  it  will  ignite  with  a  very 
short  top  ;  while,  on  the  other  ban.),  the  gas  which  has 
run  through  a  ventilation  of  20  or  30  miles,  will  bear  a 
long  top  without  the  least  danger.  From  this  it  is  evi- 
dent, that  a  well-tried  experience,  and  thorough  practi- 
cal knowledge,  can  be  the  only  guides  in  these  cases. 

Formerly,  when  the  air  in  a  colliery  was  at  the  ex- 
ploding point,  and  no  thorough  ventilation  could  be  pro- 
duced, it  became  necessary  to  carry  forward  the  colliery 
by  means  of  other  light  than  that  of  a  lamp  or  candle. 
This  was  eff"ected  by  the  collision  of  flint  and  steel,  pro- 
duced by  an  instrument  named  a  steel  mill.     It  is  com- 


posed of  a  small  frame  of  iron  with  a  wheel  and  pinion, 
which  produce  a  quick  motion  of  a  disk  of  steel  placed 
vertically,  agaiiist  the  periphery  of  which  a  piece  of  flint 
is  held.  This  machine  produced  sufficient  light  to  guide 
the  miner  in  his  operations  ;  but  it  was  very  expensive, 
as  every  workman  required  a  person  named  a  miller,  to 
give  him  light.  This  light  was  safe  in  comparison  with 
that  of  the  candle,  when  the  air  was  dangerous;  yet,  in 
particular  cases,  explosions  have  taken  place  from  it  ; 
and  although  the  steel  mill  is  now  happily  superceded 
by  the  safety  lamp,  the  trial  of  the  candle  must  in  many 
cases  be  resorted  to,  particularly  in  sudden  emergencies, 
arising  from  the  ii, flammable  air  coming  suddenly  oS 
while  a  colliery  is  working  with  candles,  and  judged 
perfectly  safe.  It  is  for  this  reason  the  detailed  account 
is  given,  such  test  being  less  or  more  resorted  to  in  many 
collieries  every  day,  though  it  ought  never  to  be  tried 
in  dangerous  cases  on  any  account  whatever,  except 
from  absolute  necessity,  as  safety  lamps  can  be  used 
with  great  expedition,  and  with  the  moat  complete  secu- 
rity. Previous  to  the  invention  of  the  lamp,  the  whole 
mines  of  extensive  collieries  have  been  canicd  on  with 
no  other  light  but  that  produced  by  steam  mills,  as  no 
candle  could  be  taken  into  the  mines  without  producing 
an  explosion.  This  mode  of  working  the  mines  was  at- 
tended with  an  uncommon  expence,  great  inconveniency, 
and  imminent  danger.  This  shews  also  the  high  value 
of  the  safety  lamp  in  an  economical  point  of  view. 

Having  staled,  in  the  preceding  part  of  this  treatise, 
the  manner  of  working  coals  to  the  rise  of  the  engine-pit 
shaft,  we  have  now  to  state  the  plans  which  have  been 
adopted  for  working  coals  a  dipping  of,  and  deeper  than 
the  engine-pit  bottom.  This  has  become  an  important 
point  in  colliery  operations,  and  has  been  greatly  improv- 
ed within  these  last  twenty  years. 

In  the  early  periods  of  coal-mining,  and  when  the  run- 
ning of  day-levels  and  sinking  of  pits  were  attended  with 
great  loss  of  time,  and  uncommon  expence,  the  working 
of  coals  under  dip  of  the  day-level  and  engine  pit  bottom 
was  a  common  operation.  The  first  plan  resorted  to, 
was  running  a  downset  mine  in  the  coal,  and  carrying  the 
water  either  out  in  pails  by  men,  or  by  placing  dams 
across  the  mine  of  about  a  foot  or  fifteen  inches  deep,  at 
regular  distances,  so  that  the  water  was  laved  with 
scoops  from  the  dip-head,  and  from  dam  to  dam,  until  it 
reached  the  pit  bottom,  or  day-level. 

The  next  improvement  was  to  raise  the  water  by 
means  of  sloping  hand-pumps  from  one  dam  to  another, 
v^hich  slope-pumps  had  long  wind-bores  corresponding 
to  the  dip  of  the  coal  and  range  of  the  atmospheric  pres- 
sure, with  several  valves  to  retain  the  water  in  the  wind- 
bores  in  case  of  leakage  when  the  pumps  were  not  go- 
ing, or  pumps  were  placed  in  small  pits,  and  the  water 
carried  in  spouts  from  the  top  of  one  pump  to  the  bot- 
tom of  the  i«xt,  until  it  reached  the  engine-pit,  or  day- 
level.  This  last  plan  was  improved  by  laying  a  work- 
ing barrel  with  a  long  wind-bore  at  the  bottom  of  the 
downset  mine,  having  a  smooth  rod  working  through  a 
collar,  at  the  top  of  the  working  barrel.  At  one  side  of 
which,  near  the  top,  a  kneed  pipe  is  attached,  and  from 
it  pipes  are  carried  to  the  point  of  delivery,  either  at  the 
engiii.  -pit  bottom,  or  day-level,  as  represented  in  Plate 
CCCXCIV.  Fig.  3.  The  spears  are  wrouijht  sometimes 
by  rods  connected  with  the  machinery  at  the  surface,  in 
which  case,  if  the  sjjears  are  of  great  length,  they  are 
either  suspended  from  swing  or  pendulum  rods,  or  move 
onfiiclion  rollers.     But  as  the  action  of  the  spears,  run- 
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ning  wiih  great  velocity  the  full  length  of  the  engine 
stroke,  very  soon  tore  every  thing  to  pieces,  the  motion 
of  the  spears  btlow  ground  is  reduced  from  6  or  8  feet, 
the  stroke  of  the  engine,  to  about  15  inches;  and  the 
speed  in  the  pump  is  produced  by  tlie  centering  of  a 
beam,  and  the  attachment  of  the  spears  to  it,  as  repre- 
sented in  Plate  CCCXCiV.  Fig.  4.  where  a  is  the  woik- 
jng  barrel,  6  the  beam  centered  at  c,  having  an  arc  head 
and  martingale  sinking-chain.  The  spears  d  are  at- 
tached by  a  strong  bolt,  which  passes  througli  the  beam  ; 
and  there  are  several  holes,  by  means  of  which  the  stroke 
in  the  pumps  can  be  made  longer  or  shorter,  as  necessi- 
ty may  recjuire.  A  strong  iron  quadrant,  or  wheel,  at 
the  pit  bottom,  regulates  the  movement  of  the  spears. 
In  level  free  coals,  these  pumps  can  be  wrought  by  a 
water-wheel  placed  near  the  bottom  of  the  pit;  which 
wheel  is  moved  by  water  descending  the  shaft,  and  is 
discharged  by  the  day  level.  We  have  also  seen  a  wa- 
ter-wheel used  in  the  same  manner,  where  the  engine 
had  great  command  of  the  water;  and  the  wheel  was 
moved  either  by  water  descending  from  the  sides  of  the 
pit,  or  by  water  first  pumped  up  by  the  engine,  and  al- 
lowed to  discharge  from  the  side  of  the  pumps  upon  the 
wheel.  The  coals  were  brought  up  also  by  the  same 
means.  When  water  is  very  inconsiderable  in  these 
under-dip  works,  it  is  raised  sometimes  by  a  common 
forcing  engine,  such  as  is  used  for  extinguishing  fires, 
but  of  a  small  size  ;  or  by  forcing  pumps,  wrought  by 
one  or  two  men,  with  a  fly-wheel  and  pinion,  the  shaft 
having  two  cranks,  which  work  two  small  reciprocating 
iron  beams  connected  with  two  pump  barrels.  These 
machines  have  a  spherical  air-vessel  attached,  in  order 
to  keep  the  water  in  constant  flow,  which  is  a  great  re- 
lief to  the  workmen,  as  they  have  not  the  vis  mertite  to 
overcome  every  stroke  or  revolution  of  the  fly-wheel. 

But  the  greatest  improvement  for  working  under-dip 
coal  has  been  brought  forward  by  the  Newcastle  en- 
gineers. Their  plan  is,  to  run  a  mine  a  dipping  of  the 
engine-pit  in  such  direction  of  the  dip  as  may  be  most 
suitable  ;  and  both  water  and  coals  are  brought  up  the 
rise  of  the  coal  by  means  of  high  piessure  engines, 
which  work  with  a  power  of  from  30  to  50  pounds  upon 
the  square  inch.  These  machines  are  quite  under  com- 
mand, and  as  much  power  is  produced  in  little  space, 
they  are  the  most  applicable  for  under-ground  work. 
An  excavation  is  made  for  them  in  the  strata  above  the 
coal,  and  the  air  used  for  the  furnace  under  the  boiler, 
is  the  returned  air  alter  ventilating  the  mines,  the  smoke 
is  conducted  in  a  room  or  board  to  the  rise,  until  it  is 
discharged  into  the  upcast  sliaft,  where  it  quickly  rises 
to  the  pit  top.  In  the  dip  mine  a  double  tram  road  is 
laid,  so  that  while  a  number  of  loaded  corves  are  as- 
sending,  an  equal  number  of  empty  ones  are  descending  ; 
and  although  this  improvement  has  only  been  brought 
forward  within  these  few  years,  under-dip  workings  have 
been  already  executed  very  neaily  an  English  mile  un- 
der-dip of  tlie  engine-pit  bottom,  by  means  of  three  of 
these  high  pressure  engines  placed  at  equal  distances 
in  the  under-dip  mine.  Hence  we  conclude,  that  there 
is  no  limitation  to  this  mode  of  working  ;  and  in  place 
of  contemplating  the  sinking  of  pits  of  excessive  depth 
Upon  the  dip  of  the  coal,  at  an  almost  overwhelming 
expence,  we  are  of  opinion  that  much  of  the  under-dip 
coal  will  now  be  wrought  by  means  of  the  present  en- 
gine pits.  These  great  improvements  in  coal-mining 
are  to  be  seen  in  full  action  in  the  Newcastle  district, 
where  coals  are  not  only  wrought  under  dip,  and  under 


the  liver  Tync,  but  where  in  an  engine  pit  of  1 15  fathoms 
ill  depth  coals  arc  now  working  under  dip  of  the  engine 
pit  bottom  above  1600  yards,  and  fully  80  fathoms  of 
jierptndicular  depth  more  than  the  bottom  of  the  pit. 
There  are  instances,  where  coals  may  be  thus  wrought 
from  the  dead  crop  and  a  dipping,  by  means  of  machinery 
placed  at  the  croj),  without  cross  cutting  the  strata  by  a 
pit,  which  in  many  situations  would  be  a  great  saving, 
where  the  water  and  sand  beds  render  it  very  difficult 
to  pass  through,  and  where  the  expince  is  great, amount- 
ing to  above  =6 100  per  fathom.  We  see  no  physical 
objection  to  the  carrying  on  of  this  system  of  under-dip 
working  almost  to  any  extent,  provided  the  air  csn  be 
circulated  in  abundance  ;  and  we  think  this  can  be  ac- 
complished equally  well   in  this  s)stem  as  by  the  other. 

Besides  these  plans  of  working  under-dip  coals,  there 
are  several  others  in  common  pracice. 

If  an  engine-pit  is  sunk  to  a  particular  coal,  found  at 
any  given  depth,  all  the  other  coals  of  the  coalfield,  both 
above  and  below  the  coal  sunk  to,  can  be  drained  and 
wrought  to  the  same  depth,  by  driving  a  level  cross- 
cut mine,  both  to  the  dip  and  rise,  until  all  the  coals  are 
intersected,  as  represented  in  Plate  CCCXCIV.  Fig.  5. 
where  A  is  the  engine-pit  bottom  reaching  the  coal  a  ; 
and  6,  c,  rf,  f,/,  coals  lying  above  the  coal  a  ;  the  coals 
which  lie  below  it  g-,  A,  t;  *•  is  the  forehead  of  the  cross- 
cut mine  intersecting  all  the  lower  coals;  and/  the  other 
forehead  of  the  mine  intersecting  all  the  upper  coals. 

An  additional  breast  ot  coals,  as  in  the  above  case, 
may  be  obtained,  by  sinking  the  engine-pit  deeper,  and 
running  level  cross-cut  mines,  as  above  mentioned.  But 
this  plan  is  not  easily  accomplished,  if  the  water  is  heavy 
in  the  pit.  If  it  is  so,  the  plan  is,  to  connect  the  wind- 
bore  ol  the  lower  set  of  pumps  with  a  kneed  pipe,  and 
make  a  lodgment  for  the  water  in  the  coal  to  the  dip  of 
the  engine-pit  bottom  ;  to  the  dip  hand  ol  which  tail  pipes 
are  laid  from  the  kneed  pipe,  as  represented  in  Plate 
CCCXCIV.  Fig.  6.  where  the  knee  of  the  pipes  rests 
on  a  strong  bunton.  By  this  plan  no  water  descends  the 
shaft  while  sinking.  The  additional  depth  is  represent- 
ed by  the  dotted  lines  ;  and  the  double  horizontal  dotted 
lines  rt  pi  esent  the  cross-cut  mines  for  the  coals  a  dip- 
ping. 

Another  plan  of  working  a  coal  under  dip  of  the  en- 
gine pit  bottom,  is  by  means  of  what  is  termed  an  in- 
verted syphon,  knovNn  also  by  the  name  of  a  drowned  or 
blind  level,  as  reprtsented  in  Fig.  7.  VNhere  A  is  an  en- 
gine pit  sunk  to  the  coal  B,  and  C  is  a  coal  10  fathoms 
dtcpi-r,  and  dipping  1  in  12.  The  pit  is  sunk  to  the 
coal  C,  and  a  mine  is  run  in  that  coal  a  dipping  to  the 
distance  of  120  fathoms  to  the  point  D.  This  distance 
is  found  by  multiplying  the  distance  betwixt  the  two 
coals  by  the  dip,  viz.  !0X  12=120.  While  the  mine  CD 
is  driving,  a  similar  mine  is  unvtn  in  the  coal  B  imme- 
diately above,  and  in  the  direction  of  the  mine  CD  to  the 
point  E,  above  the  forehead  D.  From  E  to  D  a  blind 
pit  is  sunk,  or  one  or  more  bores  are  put  down,  by  which 
all  the  water  found  in  the  coal  from  B  to  E  descends, 
so  that  when  the  water  rises  to  the  top  of  the  blind  pit 
at  E,  it  discharges  into  the  engine-pit  sump  at  C.  By 
this  oper-alion,  a  new  breast  of  coal  is  laid  dry,  of  120 
fathoms  in  breadth,  and  the  whole  length  of  the  coal-field. 
The  same  effect  would  have  been  obtained,  by  running 
a  stone  mine,  or  cross-cut  in  the  direction  of  the  dotted 
line  CE  ;  but  the  first  operation  being  in  coal,  the  ex- 
pence  is  almost  nothing  in  comparison  with  what  the 
cross-cut  mine  would  cost;  and  if  a  greater  breast  of 


MINE. 


401 


toal  was  necessary,  under-dip  operations  would  coni- 
mence  at  E,  and  the  water  tlicreof  be  delivered  into  the 
blind  pit.  This  second  portion  of  under-dip  coal  would 
require  to  have  pumps  from  Ea-dipping,  and  these  could 
be  wrought  by  any  of  the  plans  before  mentioned. 

Another  method  of  gaining  under-dip  coal,  where  pits 
arc  not  deep  or  very  expensive,  is  to  run  a  mine  in  the 
coal  to  any  distance  a-dippinsj,  as  from  C  to  F  ;  then 
to  begin  a  pit  H  upon  the  surface,  so  as  to  be  directly 
above  the  forehead  F.  As  soon  as  the  pit  is  secured  to 
the  rock-head  through  the  alluvial  cover,  a  bore  is  put 
down  to  the  mine  at  F  ;  by  this  means  all  the  water  found 
in  the  pit  descends  through  the  bore,  and  ascends  the 
mine  to  the  bottom  of  the  engine-pit  at  C  ;  by  this  me- 
thod the  pit  is  sunk  to  the  depth  G,  without  being  trou- 
bled with  water.  G  being  on  a  level  with  C,  the  water 
or  growth  of  the  pit  must  then  either  be  drawn  up  the 
pit  H  or  the  pit  A,  until  the  pit  H  is  sunk  to  the  coal  at 
F.  A  set  of  pipes  is  then  laid  along  the  pavement  of 
the  coal  from  C  to  F,  and  carried  up  Irom  the  pit-bot- 
tom a  few  feet  higher  than  G  ;  there  a  trough  is  placed 
on  the  top  of  them.  A  set  of  puraps,  of  a  diameter  cor- 
responding to  the  growth  of  the  water,  is  placed  from 
the  pump  at  F  to  the  height  of  the  trough  at  G  ;  and 
the  pump-spears  are  connected  with  the  coal-drawing 
engine  at  the  mouth  of  the  pit.  Hence  all  the  growth 
of  water  in  the  pit  is  conducted  into  the  trough  upon  the 
top  of  the  pipes,  and  into  it  also  the  water  from  the 
pumps  is  delivered.  The  water,  by  its  own  gravity,  as- 
cends the  pipes  from  F  to  the  engine-pit  bottom  at  C, 
where  it  is  drawn  to  the  surface  by  the  main  engine. 

The  foregoing  plans  for  working  undtr-dip  coals,  are 
such  as  are  in  general  practice.  Of  these  plans  there 
are  many  modifications  and  combinations,  to  suit  the  par- 
ticular situation  of  a  colliery. 

In  prosecuting  the  workings  of  under-dip  coals,  it  re- 
quires caution  not  to  carry  the  rooms  or  boards  through 
upon  the  level  or  dip-head  mine  ot  the  first  winning,  as 
in  this  case  all  the  water  of  that  winning  would  descend 
to  the  under-dip  works,  and  drown  them.  This  caution 
is  particularly  necessary  when  approaching  the  dip- 
head  levels  of  a  level  free  coal ;  for,  if  not  attended 
to,  the  water  of  the  level  free  coal,  in  place  of  going  out 
by  the  day  level,  would  go  down  upon  the  engine  a-dip- 
ping,  and  overpower  it ;  in  all  such  cases,  strong  barriers 
of  coal  ought  to  be  lefi  upon  the  dip-side  of  the  dip-head 
levels,  not  only  to  keep  the  water  up,  but  to  resist  any 
crush  or  sit  in  the  coal,  which  would  have  the  effect  of 
letting  down  the  water  also. 

In  the  working  of  coal-mines,  serious  interruptions 
occasionally  take  place,  even  with  every  precaution  in 
the  management.     These  interruptions  are,  chiefly, 

1st,  Creeps. 

2.1,  Crushes,  thrusts,  or  sits. 

3d,  The  coal  taking  fii-e. 

4th,  Water  in  extra  quantity. 

A  creep  is  occasioned  from  the  pavement  being  very 
soft,  and  the  jjillars  of  small  area,  so  that  they  smk 
into  the  pavement,  and  produce  a  movement  in  all  the 
superincumbent  strata.  If  once  the  creep  begins,  it  is 
almost  impossible  to  prevent  it  ovurunning  all  the 
workings.  11  the  soft  pavement  is  thin,  it  will  only 
heave  up  a  little,  and  no  great  injury  will  arise  to  the 
works;  but  if  the  pillars  are  very  weak,  they  are  lia- 
ble to  give  way,  and  produce  a  crush.  When  the 
soft  paveii.ent  is  of  considerable  thickness,  the  pillars 
sink    very  much,  until  tue  upheaved    pavement  meets 
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the  roof,  and  shuts  up  the  workings  altogether.  This 
rnisforiune  is  generally  rectified  by  driving  mines 
through  the  creep  to  the  whole  coal  wall,  and  then 
openinij  up  the  works  anew.  From  the  improved  sys- 
tem of  naming  introduced  at  Newcastle,  the  pillars  in 
the  creep  are  frequently  wrought  by  taking  away  the 
upheaved  pavement.  This  operation  has  been  greatly 
facilitated  since  the  introduction  of  the  safety  lamps. 
The  only  effectual  plan  for  preventing  creeps,  is  to 
work  the  mines  with  narrow  boards,  and  very  large 
pillars,  which  is  no  loss,  as  all  the  pillars  can  be  got  out 
afterwards. 

A  crush  is  produced  in  general  by  the  pillars  being 
left  too  small  to  resist  the  weight  of  the  superincum- 
bent strata;  or  it  is  produced  sometimes  where  the 
pillars  arc  abundantly  strong,  but  where  the  strata  in 
the  roof  are  very  soft,  and  composed  of  argillaceous 
earth  or  fire-clay  ;  this  kind  of  roof  breaks  along  the 
side  of  ihe  pillars,  and  fails  down,  after  wiiich  the 
fire-clay  above  the  heads  of  the  pillars  crumbles,  from 
the  pressure  and  exposure  to  the  air,  and  a  crush  en- 
sues. Crushes  are  prevented  by  keeping  tlic  pillars 
large;  and  where  the  roofs  arc  bad,  the  boards  must 
be  very  narrow.  When  a  crush  commences,  it  is  al- 
most impossible  to  prevent  it  overrunning  all  the  work, 
except  it  is  resisted  by  a  barrier  of  coal,  or  by  stronger 
pillars  in  another  district  of  the  work.  In  wastes  of 
very  great  extent,  the  progress  of  a  crush  is  some- 
times stopped  by  cutting  out  a  line  of  pillars  betwixt 
the  crush  and  the  wall-faces,  so  that  when  the  crush 
comes  to  the  void,  the  superincumbent  sti'ata  break 
down  fr-om  the  waste  to  the  surface.  When  a  crush 
overruns  the  whole  work,  the  superincumbent  strata 
break  over  at  the  wall-faces.  Wlien  this  happens, 
the  works  have  to  be  opened  up  anew,  by  cutting  roads 
and  making  air-courses  through  the  crushed  waste. 
When  creeps  and  crushes  are  extensive,  they  derange 
the  whole  economy  of  the  work,  by  destroying  all  the 
I'oads  and  aii'-courses  ;  and  the  re-establishment  of  the 
works  is  attended  with  uncommon  hazard,  labour,  and 
expense.  The  improved  plan  of  working  the  mines  in 
pannel-work,  as  brought  into  practice  by  Mr.  Buddie,  is 
highly  beneficial  in  pievcnting  creeps  or  crushes,  and  if 
they  do  take  place  in  one  pannel  of  work,  the  pannel- 
walls  act  as  complete  barriers  against  their  extending 
to  the  other  pannels. 

When  the  pillars  of  o  colliery  are  to  be  wrought  by 
taking  a  part  of  evei'y  pillar,  it  sometimes  happens 
that  the  remaining  portions  of  the  pillars  resist  the 
weight  of  the  superincumbent  strata  for  a  considerable 
time.  In  this  case  there  have  been  instances  of  the 
weak  pillars  giving  way  in  a  moment,  without  warning, 
and  forcing  the  air  of  the  waste  up  the  shafts  wiih  in- 
conceivable forxc ;  a  case  attended  with  imminent  dan- 
ger to  the  workmen. 

Coal-mines  take  fii'e  either  from  explosions  of  in- 
flammable air,  or  spontaneous  ignition,  occasioned  by 
the  decomposition  of  pyriies  amongst  the  rubbish  of 
the  mine.  The  method  adopted  for  exiinguisliing  such 
fire,  when  occasioned  by  inflammable  air,  has  been  al- 
ready mentioned,  when  treating  of  ventilation.  In  coals 
lial)le  to  spontaneous  ignition,  the  effectual  plan  of  pre- 
vention is,  to  allow  none  of  the  small  coal  and  rubbish 
to  remain  in  the  wastes  ;  but  if  this  cannot  be  done,  the 
old  wastes  should  be  insulated  from  the  new  works,  by 
buildings  betwixt  the  surrounding  pillars,  to  prevent  the 
access  of  air  to  the  rubbish.  When  wastes  containing 
3£ 
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this  kind  of  rubbish  take  fire  to  any  considerable  extent, 
tin-  pplii;jUonof  walei  has  very  little  effect ;  forthouj^h 
it  may  in  some  dc^;rce  extinguish  the  fire  at  that  parti- 
cular spot,  it  greatly  promotes  ignition  amongst  the  ad- 
joining rubbish,  Ijy  biinging  on  a  more  rapid  decompo- 
siiioi)  of  the  pyrites.  The  remedy  in  common  practice 
is,  to  build  oft'  the  burning  waste  with  air-liglit  walls,  and 
prevent  all  access  of  air.  Though  these  remedies  ge- 
nerally prevent  the  fire  from  spreading  farther,  a  veiy 
slow  combustion  frequently  goes  on  for  many  years  in 
the  ignited  wastes.  There  have  been  instances  of  tliis 
kind  of  fire  continuing  for  near  a  century.  When  coals 
which  are  free  of  jiyrites  take  fire  by  accident,  if  they 
cannot  be  extinguished  by  any  of  the  methods  before 
mentioned,  the  last  resort  is,  to  allow  the  wastes  to  fill 
with  water  imtil  the  fire  is  extinguished.  This  method 
cannot  be  applied  in  coals  liable  to  spontaneous  ignition, 
for  as  soon  as  the  water  is  drawn  from  the  wastes,  this 
ignition  would  take  place  through  the  whole  extent  of 
the  works. 

In  prosecuting  the  workings  of  a  colliery,  the  ordi- 
nary growth  of  water  which  is  pumped  up  by  the  en- 
gine, is  sometimes  suddenly  increased  from  fissures  in 
the  strata  communicating  with  great  bodies  of  water. 
Such  additional  feeders  are  measured  as  to  quantity 
every  day,  in  order  to  find  if  they  abate  or  not.  If  they 
do  not  abate,  and  the  engine  is  unable  to  draw  this  addi- 
tional quantity,  more  machinery  must  be  put  on  to  keep 
the  mine  dry;  but  if  this  cannot  be  effected,  and  the 
growth  of  water  be  so  great  as  to  threaten  the  ruin  of 
the  colliery,  this  extra  growth  is  frequently  kept  back  by 
placing  strong  dams  of  wood  in  the  mines  leading  to  the 
district  from  whence  the  water  issues.  Tliis  may  be 
done  where  there  is  a  strong  barrier  wall,  and  a  few 
narrow  mines  through  it ;  but  it  is  altogether  imprac- 
ticable along  an  extended  line  of  pillars.  These  dams 
are  made  of  very  dry  fir  logs,  about  six  feet  in  length, 
each  log  being  dressed  smooth  and  square  with  a  plane. 
A  seat  is  cut  ni  the  mine,  where  the  dam  will  lie  most 
secure,  the  inner  head  next  the  water  being  wider  than 
the  other  end.  In  order  the  more  effectually  to  resist 
the  pressure,  each  log  is  dressed  to  this  bevel,  and  the 
sole  of  the  dam  is  laid  with  a  bed  of  oakum  before  the 
logs  are  laid  down,  a  strong  cast  iron  pipe,  of  size  suffi- 
cient to  let  a  man  pass  through,  is  placed  in  the  dam, 
which  pipe  is  of  a  conical  shape,  the  wide  end  being  to- 
wards the  inside,  the  whole  space  is  then  filled  up  with 
logs.  The  outer  and  inner  heads  of  the  dam  arc  iht-n 
wedged  in  a  regular  manner,  in  lines  parallel  to  the 
joints  of  the  logs,  with  very  thin  dry  fir  wedges,  and  tliat 
until  no  more  wedges  can  be  driv(  n.  Tlie  men  for 
wedging  the  inner  head,  pass  and  repass  through  the 
iron  pipe  ;  and  the  last  of  tliese,  when  the  wedging  is 
completed,  draws  after  him  a  wooJen  plug,  which  shuts 
up  the  iron  pipe,  and  prevents  the  water  from  passing 
through.  This  plug  is  longer  than  the  dam,  so  that  a 
piece  of  it  projects  beyond  the  lower  end,  by  which  it  is 
drawn  tight  into  the  pipe,  and  then  made  perfectly  tight 
by  wedging.  If  more  dams  than  one  have  to  be  put  in, 
the  iron  pipe  is  only  necessary  for  the  dam  which  is  to 
be  last  wedged.  Dams  of  this  kind  will  resist  almost 
any  pressure  of  water;  but  if  the  roof  or  pavement  is 
bad,  particularly  the  latter,  there  have  been  instances  of 
the  water,  from  its  excessive  pressure,  passing  through 
the  strata  under  the  dam,  and  blowing  up  the  pavement 
at  the  lower  end  of  it,  by  which  the  colliery  has  been  in- 
stantly ruined,  and  the  lives  of  the  men  put  in  imminent 


hazard ;  the  same  accident  is  liable  to  happen  by  the 
water  passing  under  the  barrier  walls,  or  bursting  it 
where  thin.  It  is  not  found  expedient,  where  there  is 
great  pressure,  to  form  these  dams  in  the  boards  or 
rooms,  the  width  being  too  great :  mines  of  about  six 
feet  wide  are  preferred.  Water  has,  by  this  plan,  been 
kept  back  under  a  pressure  of  130  fathoms.  Piute 
CCCXCIV.  Fig.  9.  represents  the  plan  of  a  dam  in  a 
narrow  mine,  for  resisting  a  great  pressure.  Fig.  10. 
represents  a  plan  of  a  dam  placed  in  a  room  or  board, 
where  the  pressure  is  much  less. 

In  cases  where  the  communication  from  an  extra 
feeder  of  water  to  the  engine  pit-bottom,  is  ihrougk  a 
staple  or  blind  jjit,  such  water  is  prevented  from  de- 
scending to  the  workings,  either  by  a  very  strong  wa- 
ter-tight scaffolding,  made  of  timber,  supported  by  dia- 
gonal stays  from  the  sides  of  the  pit  below,  or  a  stone 
arch  may  be  thrown  in  the  pit,  and  covered  with  a  thick 
moating  of  clay  ;  these  are  generally  placed  at  a  bed  of 
the  strata  which  is  impervious  to  water. 

In  collieries  where  water  is  thus  kept  back  with  so 
heavy  a  pressure,  the  greatest  caution  is  requited  in 
conducting  the  adjoining  workings,  in  not  approaching 
too  near,  the  danger  being  so  imminently  great. 

The  working  of  mines  of  limestone  and  ironstone  is 
conducted  on  the  same  principles  as  those  of  coal.  The 
greater  part  of  the  limestones  of  Great  Britain  are 
wrought  open  cast,  similar  to  a  freestone  quarry  :  When 
they  are  wrought  under  cover,  it  is  always  with  post  and 
stall ;  and,  if  the  roof  is  good,  the  pillars  are  very  small, 
and  the  mines  very  wide.  The  general  system  of  work- 
ing is  the  same  as  that  of  coal  on  the  simplest  form,  little 
attention  being  required  for  ventilation. 

Ironstone  is  sometimes  wrouglit  open-cast ;  and  in 
hill  districts  where  it  abounds,  as  in  Wales,  the  plan  of 
damming  and  husshing  is  employed,  that  is,  collections 
of  water  are  made  above  the  open-casts,  and  the  water 
from  above  is  allov/ed  to  pass  through  them,  which 
carries  down  both  the  ironstone  and  the  argillaceous 
clay  in  which  it  is  embedded  ;  when  the  water  ceases  to 
run,  the  ironstone  is  gathered  at  the  bottom  of  the 
slope.  When  ironstone  is  found  in  the  strata  immediate- 
ly above  a  coal,  the  practice  is,  to  work  the  coal  first, 
if  in  the  post  and  stall  system;  afterwards  to  take  down 
the  roofs  of  the  rooms  and  ihiriings,  and  pick  out  the 
ironstone.  In  this  way  none  of  the  ironstone  above  the 
pillars  of  coal  can  be  got;  but  if  the  common  roof- 
stone  comes  down  in  great  quantity,  the  wastes  can  be 
so  built  up  as  to  allow  both  the  pillars  of  coal  and  the 
ironstone  above  them  to  be  taken  away.  Ironstones  in 
the  roof  of  coals  sometimes  render  the  coal  easily 
wrought  in  the  Shropshire  style,  both  the  coal  and  iron- 
stone being  wrought  at  once,  while  the  roof-stones  fill 
up  the  waste,  and  serve  as  gobbing,  so  that  none  of  the 
coal  is  required  for  that  purpose.  Much  ironstone  is 
wrought  in  the  solids,  that  is,  simply  as  an  ironstone 
mine,  and  as  the  ironstone  is  in  bands  and  balls  of  a 
few  inches  thick,  much  of  the  argillaceous  schisius  in 
which  it  is  embedded  has  to  be  wrought,  in  order  to 
give  the  men  room.  In  this  case  the  Shropshire  style 
is  universally  adopted  ;  but  as  the  ironstone  taken  out 
bears  so  small  a  proportion  to  the  waste  whirh  is  formed, 
a  great  part  of  the  waste  stuff  has  to  be  brought  out  of 
the  mine  to  the  surface,  there  not  being  stowage  for  it 
below;  this  stuff  covers  so  much  ground,  that  it  forms 
a  great  objection  to  the  working  of  i'onsione  under 
valuable  land.     When  it  happens  that  a  coal  is  working 
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in  the  post  and  stall  system,  a  few  fathoms  either  above 
or  below  the  ironstone  mine,  a  cross-cut  mine  is  some- 
times run  IVom  the  ironstone  workings  to  those  of  the 
coal :  through  this  cross-cut  the  waste  stuff  is  carried, 
and  stowed  up  betwixt  the  coal  pillars,  by  which  means 
the  greater  part  of  the  pillars  can  easily  be  wrought  out, 
wliich  is  a  great  advantage. 

The  most  extensive  collieries  in  Great  Britain  arc 
wrought  for  sea  sale,  and  are  frequently  situated  at  the 
distance  of  several  miles  from  the  place  of  shipping, 
to  which  the  coals  arc  conducted  in  v/aggons  upon  cast- 
iron  rail-ways.  Waggons  of  various  dimensions  have 
been  adopted,  containing  from  10  cwt.  to  3  tons.  When 
the  waggons  contain  a  great  weight,  the  rails  require 
to  be  very  strong,  and  are  of  course  expensive.  From 
15  to  30  cwt.  is  perhaps  the  most  suitable  for  colliery 
rail-ways  in  general.  Wlien  the  declination  from  the 
colliery  to  the  sliipping  place  is  moderate,  one  horse 
can  take  down  8  waggons  at  a  lime,  each  wjggoii  con- 
taining a  ton  weight  of  coals,  and  return  willi  the  empty 
ones.  Where  great  declivities  occur,  inclined  plane 
machines  are  used,  by  which  the  full  waggons,  in  de- 
scending, pull  up  the  empty  ones;  if  steep  ascents  occur 
betwixt  the  colliery  and  the  shipping  place,  the  waggons 
are  taken  up  by  means  of  a  steam-engine  placed  at  the 
top  of  the  bank.  This  is  attended  with  considerable  extra 
expense,  and  it  is  only  at  collieries  where  a  great  quan- 
tity of  coal  is  to  be  vended  that  this  expense  can  be 
repaid.  Upon  some  rail-ways,  high  pressure  travelling 
engines  have  been  adopted  for  taking  down  the  coals, 
and  with  very  great  effect,  particularly  by  Mr.  James 
Stevenson,  engineer  at  Killingworth  colliery,  New- 
castle, and  by  Mr.  Blenkensop  at  Leeds.  The  former 
has  made  great  improvements,  both  in  the  construction 
of  the  engines  and  rail-ways.  By  Mr.  Blenkensop's 
plan,  teeth  are  cast  on  the  side  of  the  rail,  by  which 
means,  with  a  toothed  wheel,  the  engine  can  draw  the 
waggons  up  a  declivity  of  considerable  steepness.  One 
of  these  engines  can  draw  from  30  to  SO  tons  at  a  time. 
Tor  the  particular  construction  of  rail-ways  and  travel- 
ling engines,  see  the  article  Rail-way. 

The  dividing  of  great  coal  into  separate  kinds,  term- 
ed great  coal,  chews,  and  small  coal,  is  a  very  bad 
system  :  the  best  mode  for  the  mine  master  and  con- 
sumer is,  to  have  only  two  kinds,  viz.  household  coal 
and  culm  ;  the  household  coals  being  composed  of  large 
coals,  and  of  a  size  downwards  to  about  an  inch,  sepa- 
rated from  the  culm  by  a  harp,  or  by  a  riddle,  which  is 
preferable.  This  correct  practice  is  to  be  seen  in  all  the 
collieries  uf  the  Glasgow  district  in  Scotland  ;  by  it  the 
greatest  economy  is  produced,  not  only  in  respect  of  the 
coal,  in  a  given  area,  producing  the  greatest  quantity  of 
marketable  coals  ;  but  the  open  burning  coals,  when  free 
from  culm,  are  the  best  fitted  for  every  general  purpose; 
whereas  the  culm  can  be  afforded  at  a  very  cheap  rate 
for  steam-engines,  lime-burning,  salt,  and  brick-mak- 
ing, it  being  well  known  that  when  culm  is  mixed  with 
the  round  coal,  it  retards  the  burning  in  an  uncommon 
degree.  The  great  coal  system,  where  three  sizes  are 
made,  is  attended  with  much  loss  of  coal,  and  greatly 
enhances  the  price  of  what  is  termed  great  coals,  these 
being  generally  30  per  cent,  dearer  than  the  chews, 
while,  at  the  same  time,  they  must  be  broken  down  to 
the  size  of  chews  by  the  consumer,  before  they  can  be 
put  into  the  fire.  This  shews  how  very  detrimental  this 
system  is. 

At  Newcastle,  where  the  coals  arc  of  a  rich  cakinp- 


quality,  and  where  every  particle  of  them  is  of  equal 
value,  a  very  bad  system  has  been  introduced,  of  sepa- 
rating the  smaller  part  of  the  coal  from  the  other, 
by  means  of  skrecns  or  harps.  The  small  coal  forms 
excellent  smithy  coal,  very  fit  for  glass-making,  and  in- 
deed for  almost  any  purpose.  This  separation  of  the 
small  coal  arose  from  the  violent  competition  of  the 
coal  owners  in  the  London  market,  in  order  to  give  the 
coals  a  better  appearance.  The  system  was  very  easily 
introduced,  but  it  has  now  extended  to  such  a  degree, 
that  it  seems  to  carry  ruin  with  it  as  to  the  economy 
of  the  coal-fields  in  the  north  of  Eny-land,  for  the  fine 
coals  thus  separated  cannot  be  sold  ;  the  consequence  is, 
that  at  every  colliery  they  accumulate  to  such  a  degree, 
that  they  arc  either  allowed  to  take  fire  by  spontaneous 
ignition,  or  are  actually  set  on  fire  in  order  to  clear  the 
ground  of  them.  It  is  the  burning  of  this  kind  of  coal 
which  astonishes  all  strangers  who  approach  Newcastle 
at  night,  from  the  innumerable  bright  blazes  seen  in 
every  direction.  The  waste  and  destruction  of  coal  by 
this  system  has  extended  now  to  such  an  uncommon 
degree,  that  it  is  estimated  that,  upon  the  collieries  of 
the  two  rivers  Tyne  and  Wear,  not  less  than  500,000 
tons,  or  rather  more  than  half  a  million  of  tons,  are 
thus  destroyed  evciy  year.  This  is  a  lamentable  waste 
of  our  coal  mines,  and  the  cause  of  deep  regret, 
not  only  to  those  concerned  in  the  mines,  but  to  every 
one  who  views  the  evil  in  its  proper  light;  particularly 
when  it  is  considered,  that  the  mines  at  Newcastle  have 
now  reached  the  depth  of  200  fathoms,  and  that  the 
capital  required  for  one  colliery  establishment  amounts 
from  50,000/.  to  100,000/.  The  coal-fields  of  Great 
Britain  are,  no  doubt,  of  great  extent,  and  the  quantity 
of  coal  remaining  to  be  wrought  almost  beyond  calcu- 
lation ;  but  they  have  a  limit,  and  are  exhaustible.  Al- 
though the  coal-fields  are  indeed  of  great  extent,  the 
increased  depth  of  the  Newcastle  pits,  and  the  immense 
capitals  now  required  for  colliery  establishments,  de- 
monstrate in  the  clearest  manner,  that,  as  to  that  dis- 
trict, its  very  wonderful  magazine  of  the  finest  coal  in 
the  world  is  quickly  exhausting,  and  cannot  now  be 
wrought  but  at  greatly  increased  expenses.  The  pro- 
portion of  coal  thus  wilfully  destroyed  by  fire  each  year, 
is  estimated  to  be  from  a  sixth  to  a  seventh  of  the  whole 
annual  output  of  coals  in  that  district. 

This  destruction  of  coals  is  a  direct,  irretrievable  na- 
tional loss;  for  it  must  be  allowed,  by  any  one  who  con- 
templates the  energies  and  physical  powers  of  Great 
Britain,  compared  with  those  of  the  other  empires  and 
kingdoms  of  the  world,  that  it  is  the  abundance  and 
cheapness  of  its  coals,  with  its  innumerable  steam-en- 
gines, which  constitute  one  prominent  point  of  its  ener- 
gies and  powers,  and,  as  a  manufacturing  country,  give 
its  comparatively  limited  population  an  eflective  strength, 
far  beyond  any  nation  in  the  world.  Without  coals 
there  could  be  no  steam-engines;  and  the  steam-en- 
gines in  Great  Britain  do  the  work  of  many  millions 
of  people.  If,  in  idea,  we  abstract  the  cheap  coals 
and  steam-engines  from  our  manufacturing  establish- 
ments, our  superiority  as  a  manufacturing  country 
would  cease ;  and  if  we  lose  this  superiority,  it  is  but 
too  evident  to  any  person  of  observation,  that  we  would 
sink  instantly  from  the  very  high  jwint  of  the  political 
scale  to  which  wc  have  attained  amongst  the  nations  of 
the  world.  From  this  view,  the  high  importance  of 
the  coalmines  of  Great  Britain  may  be  estimated  both 
in  a  civil  and  political  point  of  view;  and,  therefore, 
3E2 
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whatever  system  tends  to  waste  so  valuable  a  commo- 
dity is  greatly  to  be  regicued.  Those  who,  by  ihcir 
industry  and  attention,  bring  forward  pluns  by  which 
any  given  area  of  coal  produces  the  hii^hest  propor- 
tion ot  marketable  coals,  do  the  coniniunity  a  very 
great  service,  and  they  deserve  well  of  their  country. 
It  is  by  the  moderate  price  of  coals  and  the  steam-en- 
gines, tlut  Great  Britain,  as  a  manufacturintj  country, 
can  produce  its  manufactures  at  a  more  moderate  rate 
than  any  oilier  nation,  although  the  wages  paid  for 
manual  labour  at  the  manufaciorics,  are  at  least  lliree 
times  more  than  what  is  paid  for  labour  in  other  parts  of 
the  world.  In  short,  the  prosperity  uf  Great  Britain  has, 
in  a  very  great  degree,  been  mai  .taintd  by  the  abundance 
and  cheapness  of  its  coals ;  and  its  future  prosperity,  to 


all  human  view,  must  depend  upon  this  point  of  econo- 
my. Whatever  tends  to  cniiunce  the  price  of  coals, 
tends  to  injure  Great  Britain  in  ils  vital  principles.  Tlie 
government  lias,  at  various  limes,  proposed  an  excise 
ufion  coals  at  the  {lit  mouthy  a  proposition  whicn  nas  al- 
ways been  vigoioualy  aiiu  effectually  opposed.  It  must 
be  very  evident  lo  any  one  who  considers  the  subject, 
that  a  more  impolitic  tax  could  scarcely  be  devised, 
paiiicularly  when  we  compare  the  situation  of  Great 
Britain,  as  a  manufacturing  country,  wiih  the  other  na- 
tions ijf  the  world  :  The  effects  oi  such  a  tax  would  be 
immediate  ruin  lo  the  whole  manufacturing  interest,  and 
consecjuenily  to  tlie  empire.* 

Erratum  in  p.  343.  col.  1.  line  9.  from  top,  for  blidsh  read  blush. 
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Waters  are  divided  into  different  classes,  according 
to  the  suurce  from  which  they  arc  derived,  as.  Rain, 
Snow,  and  Hail  water,  Spring  and  River  water,  Well 
Avater,  and  the  water  of  Lakes  and  Ponds.  The  first  of 
these  is  the  purest,  particularly  if  it  be  collected  at  a 
distance  from  town,  and  some  time  after  a  shower  has 
continued.  It  contains  air  and  carbonic  acid,  carbonate 
and  muriate  of  lime  ;  but  the  ejuantity  of  these  is  so  small 
that  rain  and  snow  water  may  be  used  fur  many  of  the 
purposes  for  which  distilled  water  is  employed. 

The  other  waters  contain  some  of  the  soluble  sub- 
stances over  which  they  pass.  The  quantity  of  foreign 
matter  in  these  is  in  general  not  great ;  hence  they  are 
sufficiently  pure  for  domestic  jiurposes. 

The  wa'er  of  sme  springs,  liowfever,  often  contains 
a  considerable  qu.mtily  of  foreign  ingredients,  which 
impart  to  it  pariicvuar  properiies.  Waters  of  this  kind 
are  called  mineral  tvatfs.  Besides  these,  there  are 
some  waters  calhd  also  mineral,  which  have  very  little 
foreign  matter,  such  as  the  waters  of  Matlock  and  Mal- 
vern. These,  however,  strictly  speaking,  are  not  mineral 
■waters. 

Mmeral  waters  occur  in  different  parts  of  the  globe, 
differing  in  the  ingredients  which  they  contain,  according 
to  the  channel  over  which  they  have  flowed;  besides 
this,  they  also  differ  in  their  temperature.  Most  of  them 
an-  of  the  same  tempeiature  with  the  surrounding  me- 
dium ;  occasionally,  however,  they  arc  warmer,  and,  in 
some  rare  instances,  they  are  at  a  boiling  heat. 

Though  the  attention  of  man  was  early  directed  to 
these  waters,  particularly  from  their  medicinal  effects, 
it  was  not  till  about  the  end  of  the  17ih  century,  that 
any  chemical  invf-stigation  of  them  was  undertaken. 

BovLE,  in  1663,  seems  to  have  been  <he  first  who 
employed  tests  to  detect  the  substances  contained  ir.  mi- 
neral waiers.  To  these  there  were  vaiious  addiiions 
in:iMc  by  DucLOs.  by  Hierne,  and  again  b)  Boyle  in 
1678.  In  1707  Geoffuov  pointed  out  the  meinud  of 
p  .  uring  the  soiid  ingredients  by  ev.iporalion  ;  and  in 
1  "26,  BouLDUc  employed  alcohol  as  the  means  of  sepa- 
rating ibe  ijiine  substances  from  their  solution  in  the 
water.  At  this  time  carbonic  acid,  an  ingredient  so 
common  in  mineral  waters,   and  which  is  the  agent  by 


which  many  of  the  other  substances  are  rendered  soluble, 
was  not  known.  After  the  discovery  of  this  gaseous 
fluid  by  Dr.  Black,  the  labours  of  chemists  were  direct- 
ed to  mineral  wateis,  more  particularly  after  the  publi- 
cation of  the  essay  of  Bergman  in  1778.  Since  then, 
numerousmineral  w.if  i  s  luvt  been  subjv  cied  to  analysis, 
by  Black,  Klaproth,  Westrumb  Fourcrov,  and 
others;  the  resnh  .>f  whose  labours,  and  the  different 
methods  of  analysis  used  by  ih'  ni,  were  published  in  the 
works  of  KiRWAN  and  Saunders,  in  1800.  OI  late.  Dr. 
Murray  has  brought  forward  a  new  view  of  the  com- 
position of  these  fluids,  which  threatens  to  overturn  the 
results  of  the  experimenis  of  former  chemists,  and 
which  has  induced  him  to  propose  a  method  of  analysis, 
more  simple  than  those  generally  followed. 

The  examination  of  mineral  v.  aters,  is  perhaps  one  of 
the  most  difficult  pursuits  of  the  chemist.  It  requires 
an  intimate  knowledge  of  the  action  of  bodies  on  each 
other,  and  the  utmost  nicety  in  the  manipulation;  the 
quantity  of  matter  on  which  he  has  to  operate  being  so 
minute.  In  the  analysis  of  these  fluids,  the  various  pro- 
cesses recommended  should  be  tried  and  compared, 
and,  if  necessary,  repeated  till  lliey  agree  in  their  results. 

The  examination  of  a  mineral  w.'ter  may  be  divided 
into  two  parts;  1st,  The  investigation  of  the  physical 
qualities  of  the  water,  with  an  account  of  the  surround- 
ing objects;  2il,  The  chemical  analysis  of  the  fluid,  so 
as  to  ascertain  ils  component  parts. 

Of  the  Physical  Qualities  oj"  the  Water,  iSfc. 

Before  proceeding,  to  the  chemical  investigation  of  a 
mineral  water,  it  is  necessary  to  ascertain  the  source  from 
which  it  is  derived,  the  nature  of  the  substances  over 
which  it  has  passed,  and  of  the  soil  where  it  has  its  exit. 
We  must  likewise  attend  to  any  matter  which  may  be 
deposited  from  it.  Its  taste,  odour,  colour,  and  tempera- 
tuie,  must  be  observed,  and  the  quantity  of  it  discharg- 
ed in  a  given  time,  and  the  rapidity  with  which  it 
flows,  must  likewise  be  noticed.  This  examination  of 
the  water  ought  to  be  performed  at  different  times  of 
the  day,  and  in  different  seasons,  both  before  and  after 
rain,  as  the  quantity  of  the   fluid    discharged,  and  of 
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course  its  properties,  vary  according  to  the  state  of  the 
•weather.  By  iiie  knowledije  thus  acquired,  some  in- 
formation may  bti  gained  with  respect  to  tlie  nature  ot 
the  water,  and  of  liiC  substances  wliicli  aie  contained  in 
it;  thus  the  odour  jnd  llie  taste  point  out  whether  it  he 
sulphureous  or  contain  iron,  and  its  sparkling  indicates 
tlif  presence  of  an  cC.ial  fluid. 

Havini^  made  these  observations,  the  next  step,  is  to 
procted  to  the  chemical  investigation  of  the  fluid. 

Of  the  Substances  found  in  Mineral  Waters. 

The  substances  found  in  mineral  waters  may  be  di- 
vided into  the  gaseous  fluids,  tlie  acids,  the  alkalies,  the 
earths,  and  the  compouncl  salts. 

I.  Atmosfiheric  air  is  contained  in  almost  all  mineral 
■waleis,  the  cjuanuiy  however  is  not  great,  as  it  seldom 
exceeds  the  5^"^  "f  ''"^  volume  of  the  water.  It  was 
first  poiiiiecl  (jui  in  those  fluids  by  Mr.  B'.yle. 

2  Oxygen  gas  was  found  in  mineral  waters  by  Scheele. 
It  exnis  ni  small  quantiiy,  and  is  never  contained  in 
the  same  water  with  sulphuretted  hydrogen  or  the  com- 
pounds of  iron. 

3.  JVitrogen  gas  was  detected  in  the  Bath  waters  by 
Dr.  Priestley,  in  Buxton  waters  by  Dr.  Pearson,  in 
those  of  Harrowgate  by  Dr.  Garnet,  and  in  those  of 
Lemingt'jii  Piiors  by  Dr.  Lambe. 

4.  Carbonic  acid  is  a  very  common  ingredient  in  mine- 
ral waters;  it  was  first  discovered  by  Dr.  Brownrigg 
in  those  of  Pyrmont.  Its  quantity  varies  considerably, 
thoHgh  in  general  it  seldom  exceeds  that  of  the  water. 
According  to  Higgins,  however,  100  cubic  inches  of 
Pyrmont  water  contain  160,  and,  according  to  Wes- 
trumb,  no  less  than  187  cubic  inches  of  carbonic  acid. 

5.  Boracic  acid  has  been  found  \n  some  of  the  lakes 
of  Ital),  though,  in  the  waters  in  which  it  has  been  ob- 
served, it  in  general  exists  in  a  state  of  combination. 

6.  Sulfihureous  acid  has  been  detected  in  some  of  the 
■Waiers  ol  luly  near  volcanoes. 

7.  Sulfi/iuretted  hydrogen  is  a  very  common  ingre- 
dient in  mineral  waiers.  It  was  first  discovered  in  them 
by  S'heelc. 

8.  Soda  is  the  only  alkali  which  has  been  found,  in  its 
free  state,  in  mineral  waters.  According  to  Dr.  Black 
it  exists  in  the  waters  of  Geyser  and  Rykum,  in  Ice- 
land. 

9  Lime  also,  in  its  pure  stale,  is  said  by  some  che- 
mists lo  exist  in  mineral  waters. 

10.  Silica  exists  in  the  waieis  of  Geyser,  and  in  many 
others.  It  was  generally  supposed  that  the  earth  was 
held  in  solution  by  soda;  this  how(  ver  does  not  seem  to 
be  the  cuse,  as  the  quaniiy  of  alkali  in  the  waters  con- 
taining silica  is  so  trifling. 

Nitric,  carbonic,  sulphuric,  and  muriatic  acids,  and 
sulphuretted  hydrogen,  aie  frequently  found  in  mine- 
ral waters,  in  union  with  potassa  and  soda,  with  lime 
and  magnesia,  and  with  the  oxide  of  iron.  Baryta,  alu- 
mina, and  the  oxide  of  copper,  have  also  been  found  in 
combination  with  some  of  the  above-mentioned  acids, 
thoui<h  less  frequently  than  the  other  bases.  Sub- 
borate  soda  luis  likewise  been  detected  in  the  lakes 
of  Thibet  and  Pi-tsia;  these  waters,  however,  do  not  be- 
long to  those  pr'.peily  called  mineral  waters. 

The  nitrates    cr  nuely  found  in  mineral  waters. 

II.  JVitrate  of  fiotaasa  has  been  detected  in  some  of 
those  '     Hnni:  ii\.  .::,u  ill  the  salt  springs  in  Germany. 

12.  Miraie  of  lime  was  first  discovered  to  exist  in 


■water  by  Dr.  Home.  It  is  is  found  also  in  some  springs 
in  the  Deaerls  of  Arabia. 

Tne  carbonates  are  perhaps  the  most  frequent  of  the 
conipouMl  salts  contained  in  mineral  waters. 

13  Carbonate  of  fiotassa  has  sometimes,  though  rare- 
ly, been  lound.     When  present,  it  is  in  small  quantity. 

14.  Carbonate  of  soda  is  a  much  more  abundant  pro- 
duction, iienig  contained  in  a  great  many  waters. 

15.  Carbonate  of  ammonia  is  seldom  detected. 

16.  Carbonate  of  lime,  in  union  with  an  excess  of  car- 
bonic, IS  perhaps  the  most  common  ingredient  in  mineral 
waiers,  few  waters  existing  wiihout  it.  1000  parts  of 
water  by  weight,  when  they  contain  2  of  carbonic  acid, 
can  dissolve  2  of  carbonate  of  lime.  As  the  quantiiy  of 
water  increases,  the  carbonic  acid  necessary  to  hold  the 
carbonate  ol  lime  in  solution  becomes  smaller.  What- 
ever be  the  quantity  of  carbonic  acid  in  water,  it  is  able 
to  hold  the  caibonate  of  lime  in  solution,  provided  the 
carbonic  acid  exceed  the  weight  of  the  lime. 

17  Carbonate  of  magnesia  is  frequently  found  in 
mineral  waters,  also  held  in  solution  by  an  excess  of 
acid. 

18.  Carbonate  of  alumina,  according  to  Westrumb, 
exiats  111  iiie  waters  of  Weinberg  and  Pyrmont;  it  is 
doubtful,  however,  if  this  be  the  state  of  combination  of 
the  alumina. 

19.  Carbjttate  of  iron  is  often  contained  in  mineral 
waters.  When  iron  is  present  in  water,  it  is  almost 
always  in  union  with  carbonic  acid;  the  carbonate  being 
held  in  solution  by  an  excess  of  acid. 

The  sul/i/iates  are  not  so  frequently  found  as  the  car- 
bonates. 

20.  Sulphate  of  soda,  however,  often  occurs. 

21.  Sulphate  of  ammonia  has  been  detected  in  some 
springs  near  volcanoes. 

22.  Sul/ihate  of  lime  is  a  common  ingredient  in  mine- 
ral waters. 

23.  Sulphate  of  magnesia  frequently  exists.  It  is  con- 
tained in  tne  waters  of  Epsom;  hence  the  name  of  the 
salt  Epsom  Salt. 

24  Sulphate  of  iron  is  often  found  in  waiers  in  the 
neignbourliood  of  volcanoes.  It  has  also  been  detected 
in  other  waiers,  as  in  those  of  Horley  Green  by  Dr. 
Garnet,  and  in  the  waters  of  Denmaik  by  Bergman. 

25.  Sulphate  of  copper  is  a  very  rare  production  in 
mineral  waters.  Ii  is  found  only  in  those  which  issue 
from  copper  mines. 

The  muriates  are  very  frequently  observed  in  waters. 

26.  Aluriatc  of  potassa-  however,  rarely  exists. 

27.  Muriate  of  soda,  on  the  contrary,  is  found  in  al- 
most all  mineral  waters. 

28.  Muriate  of  ammonia  has  been  detected  in  some 
lakes  in  luly. 

29.  Muriate  of  lime  and  muriate  of  magnesia  are  often 
found. 

30.  Muriate  of  baryta  and  muriate  of  alumina,  it  is 
said,  exist  in  some  waters,  they  are  however  very  rare; 
the  former  has  been  detected  by  Withering,  the  latter 
by  Bersiman. 

31.  Muriate  of  manganese  is  found  in  some  waters. 
According  to  Lanibc  it  is  contained  in  those  of  Leining- 
ton  Priors,  ana  Dr.  Scudamore  has  found  it  in  the  water 
of  Tunbridge  wells. 

32.  Hydro -sulphur  et   of  soda  has  been  observed  in 

sonic  w  lie   s. 

33  Hydro-sutphurct  of  lime  also,  though  rarely,  exists 
in  them. 
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It  mils  ibe  here  remarked,  that  the  salts  mentioned 
above,  as  existing  in  mineral  waters,  are  those  which 
have  been  procured  by  the  evaporation  of  the  fluid, 
hence  inferring,  that  those  deposited  by  evaporation 
are  the  salts  which  the  water  contained.  Other  views 
are,  however,  entertained  with  respect  to  the  state  of 
combination  of  the  acids  and  bases,  which,  if  correct, 
will  make  the  salts  different  from  those  stated. 

Besides  the  substances  enumerated,  mineral  waters 
contain  animal  and  vegetable  bodies ;  these,  however, 
are  probably  accidental. 

From  the  above  statement,  it  would  appear  that  a 
mineral  water  contains  an  immense  variety  of  ingre- 
dients; this,  hor.ever,  is  not  the  case.  A  mineral  water 
seldom  contains  above  S  or  10  of  these  substances;  in- 
deed it  rarely  happens  that  tlic  number  is  so  great.  In 
general  it  does  not  exceed  6.  The  substances  most 
commonly  found  are,  free  carbonic  acid  and  sulphuret- 
ted hydrogen,  carbonates  of  soda,  lime,  magnesia  and 
iron,  sulphates  and  muriates  of  soda,  lime  and  magne- 
sia. Owing  to  the  waters  containing  some  of  these  in- 
gredients, while  the  others  are  wanting,  or  in  small 
quantity,  they  have  been  divided  into  different  classes, 
and  named  according  to  the  substance  which  imparts  to 
them  their  particular  properties. 

Mineral  waters  are  divided  into  four  classes,  the  aci- 
dulous, the  srtl[iliureous,  the  chahjbiatc,  and  the  saline. 

jicidulcus  waters  are  those  which  contain  carbonic 
acid  in  its  free  state,  or  in  combination  in  excess  with 
a  base.  These  waters  are  easily  distinguished  by  their 
slightly  acid  taste,  and  by  their  sparkling  when  poured 
from  one  vessel  to  another;  both  of  which  properties 
they  lose,  when  exposed  to  the  air  for  a  length  of  time, 
or  by  boiling.  Besides  carbonic  acid,  they  almost  al- 
ways contain  muriate  of  soda,  and  some  of  the  earthy 
carbonates;  it  is  the  free  carbonic  acid,  however,  that 
imparts  to  them  their  particular  properties. 


Sttl/ifiureous  waters  are  those  which  contain  sulphu- 
retted hydrogen.  These  are  very  easily  distinguished 
by  their  odour,  and  by  their  rendering  a  solution  of  a 
salt  of  lead  black,  or  by  causing  a  piece  of  silver,  when 
immersed  in  them,  to  acquire  a  dark  colour.  Besides 
sulphuretted  hydrogen,  they  in  general  contain  alkaline 
and  earthy  sulphates  and  muriates.  The  sulphureous 
waters  maybe  subdivided  into  two  kinds;  1st,  Those 
which  have  sulphuretted  hydrogen  in  its  free  state: 
2d,  Those  in  which  it  exists  in  union  with  an  alkali  or 
an  earth. 

Chahjbeate  luaiers  are  those  which  have  iron  as  an 
ingredient.  These  are  known  by  their  peculiar  taste, 
and  by  their  becoming  black  when  mixed  wiih  an  infu- 
sion of  nutgalls.  The  chalybeate  waters  are  of  different 
kinds;  sometimes  the  iron  is  combined  with  sulpliuric 
acid,  more  frequently  it  is  in  union  with  carbonic  acid  ; 
this  may  be  just  in  sufficient  quair.ity  to  hold  the  iron 
in  solution,  or  it  may  be  in  excess,  in  which  case,  be- 
sides chalybeate,  the  water  possesses  acid  properties, 
forming  what  is  called  an  acidulous  chalybeate  water. 

Saline  waters  are  those  which  contain  the  saline  in- 
gredients generally  found  in  mineral  waters,  but  which 
have  not  carbonic  acid  in  excess,  and  are  free  from  sul- 
phuretted hydrogen  and  iron,  or  contain  them  in  very 
trifling  quantity.  Saline  waters  may  be  subdivided  into 
four  kinds. 

(a)  Alkaline  waters,  or  those  which  contain  alkali  in 
its  tree  state,  or  combined  with  carbonic  acid,  and  which 
render  the  vegetable  blues  green. 

(6)  Hard  waters,  or  those  which  contain  carbonate  or 
sulphate  of  lime. 

(c)  Salt  waters,  or  those  in  which  muriate  of  soda 
abounds. 

(rf)  Purgative  waters,  or  those  which  contain  princi- 
pally sulphate  of  magnesia. 


The  folloivivg  Table  sliotus  the  cojnfionent  fiarts  of  a  Gallon  of  t/ic  firincifial  Mineral  Waters. 
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Of  the  Chemical  ./Analysis  of  Mineral  Waters.  to  ascertain  the  different  substances  which  they  contain; 

tliC  next  is,  to  find  out  the  quantity  of  each  ingredient; 
In  the  analysis  of  mineral   waters  the  first  object  is,     and   lastly,  to  ascertain  in  what  state   of  combination 

*  And  carbonate  of  soda.  f  And  sulphate  of  m.ignesia. 

^  This  is  given  by  Dr.  Murray,  according  to  the  mode  of  analysis  recommended  by  him,  to  be  afterwards  stated. 
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these  substances  exist,  and  what  are  the  proportions  of 
the  different  compound;,  which  they  form. 

Of  the  Method  of  detecting  the  different  Substances 
contained  in  Mineral   U'aters. 

The  substances  employed  in  detecting  the  ingredients 
of  mineral  waters,  are  called  Teats-  By  the  addition  of 
these  to  the  waters,  difierent  appearances  are  produced, 
by  wliich  we  are  enabled  to  judge  of  the  presence  of 
those  bodies  which  they  contain.  The  tests  required 
must  be  very  delicate,  as  the  quuntiiy  of  matter  to  be 
indicated,  is  often  very  small.  in  many  cases,  it  is 
necessary  to  evaporate  the  fluid  to  a  certain  extent,  be- 
fore some  of  the  substances  which  are  present  can  be 
detected. 

34.  Carbonic  acid,  in  its  free  state,  is  easily  detected. 
Water,  when  it  contains  this  acid,  sparkles  when  poured 
from  one  vessel  to  another.  When  it  is  added  to  an 
infusion  of  litmus,  the  blue  is  converted  to  red,  and  on 
boiling  the  fluid,  or  by  exposing  it  for  some  time  to  the 
air,  the  original  blue  is  restored.  If  the  water  be  builed, 
and  then  added  to  the  litmus,  no  change  in  the  colour 
takes  place. 

Water  containing  carbonic  acid  gives  a  white  preci- 
pitate when  added  to  lime  water,  wiiich  is  soluble  in 
nitric  and  muriatic  acids.  When  also  an  excess  of  car- 
bonic acid  water  is  added  to  the  precipitate  formed  with 
lime  water,  the  precipitate  is  dissolved,  and  by  boiling 
the  fluid,  the  superabundant  carbonic  acid  is  expelled, 
and  the  carbonate  of  linu-  is  again  deposited. 

35.  Sul/iliuretted  hydrogen.  Water  containing  this 
acid  reddens  litmus,  and  when  the  fluid  is  exposed  to 
the  air  for  some  time,  or  is  boiled,  the  blue  is  restored. 
In  this  respect  it  resembles  carbonic  acid,  and  may 
therefore  he  mistaken  for  it.  There  is,  however,  little 
danger  of  this,  as  sulphuretted  hydrogen  is  easily  dis- 
tinguished by  other  tests.  Sulphuretted  hydrogen  is 
known  by  the  odour  which  it  emits.  When  water  con- 
taining it  is  added  to  a  solution  of  a  salt  of  lead,  as  the 
acetate,  it  throws  down  a  black  precipitate.  A  piece  of 
silver  v/hen  immersed  in  it  acquires  a  dark  colour. 

36.  To  ascertain  the  nature  of  any  other  gaseous  fluids 
besides  carbonic  acid  and  sulpnuretied  hydrogen,  a  re- 
tort must  be  filled  about  two-ihirds  with  the  water,  and 
the  mouth  of  it  made  to  terminate  under  a  jar,  filled 
with  mercury  and  inverted  in  the  mercurial  trough. 
The  water  is  then  to  be  boiled  for  a  quarter  of  an  hour, 
by  which  the  gaseous  fluids  will  pass  over  into  the  jar. 
The  elastic  fluids  which  are  given  off,  may  be  common 
air,  oxygen,  nitrogen,  carbonic  acid,  sulphuretted  hy- 
drogen, and  sulphurous  acid  ;  the  two  last,  however, 
never  exist  in  the  same  water. 

37.  II  sul/i/juretted  hydrogen  be  present,  it  must  be 
removed  by  the  addition  of  nitric  acid  to  the  water,  which 
will  absorb  the  elastic  fluid. 

38.  If  the  gaseous  fluid  contain  xul/ihurous  acid,  on 
the  introduction  of  the  peroxide  of  lead  its  volume  will 
be  diminished. 

39.  The  pi-esence  of  carbonic  acid  may  be  known  by 
admitting  a  solution  of  potussa,  which  will  absorb  it. 

40.  Oxygen  may  be  discovered  by  exposing  the  resi- 
dual air  to  the  action  of  the  solution  of  sulphuretted 
hydro-sulphuret  of  poiassa  or  of  linie,  which  will  absorb 
the  oxygen  ;  if  what  remains  extinguish  the  flame  of  a 
candle,  it  is  nitrogen. 


41.  T\\<i  fixed  acids  rarely  exist  in  their  free  state  in 
mineral  waters.  If  they  do,  the  water  gives  a  red  colour 
to  litmus,  which  does  not  disappear  on  boiling  the  fluid. 

The  acids  when  in  combination  are  easily  detected. 

42.  Sulfihuric  acid  is  detected  by  the  addition  of  ba- 
ryta, which  gives  a  white  precipitate  with  any  fluid  con- 
taining a  sulphate. 

Other  tests  indicate  the  presence  of  sulphuric  acid,  as 
nitrate  of  lead.  This,  however,  is  fallacious,  as  it  gives 
precipitates  with  other  substances  besides  sulphuric 
acid. 

In  using  bai'yta  as  the  test  of  sulphuric  acid,  we  must 
be  aware  that  carbonic  acid  likewise  gives  a  precipitate 
with  baryta  ;  but  this  is  easily  distinguished  from  that 
occasioned  by  sulphuric  acid,  the  latter  being  insoluble, 
the  former  being  soluble  in  muriatic  and  nitric  acids. 

Nitrate  or  muriate  of  baryta  is,  in  general,  preferi-ed 
to  the  pure  earth,  as  sulphuric  acid  is  by  them  more 
easily  separated  from  the  substance  with  which  it  is  in 
union,  owing  to  the  decomposition  of  the  sulphate  being 
efl'ected  by  double  elective  attraction.  The  most  pow- 
erful of  the  barytic  salts  is  the  muriate.  According  to 
Bergman  this  indicates  the  presence  of  sulphuric  acid, 
though  diluted  with  a  million  parts  of  water. 

43.  Muriatic  acid  is  easily  detected  by  nitrate  of  sil- 
ver, which  gives  a  white  precipitate,  with  water  con- 
taining a  muriate.  Nitrate  of  silver,  however,  gives  a 
white  precipitate,  when  added  to  water  containing  free 
alkali  or  sulphuric  acid.  If  the  former  be  present,  it 
must  be  saturated  with  nitric  acid;  if  the  latter  exist  in 
the  fluid,  it  must  be  precipitated  by  baryta  or  its  nitrate. 
The  salt  of  silver  likewise  gives  a  white  precipitate  with 
carbonic  acid.  This,  however,  is  soluble  in  nitric  acid, 
while  that  occasioned  by  the  muriatic  is  not.  If  the 
water  contain  carbonic  acid,  |)revious  to  adding  the  ni- 
trate of  silver-,  it  will  be  necessary  to  expel  it  by  the 
addition  of  nitric  acid  and  boiling. 

41.  Boracic  acid  is  detected  by  means  of  a  salt  of 
lead,  with  which  it  forms  a  white  precipitate  ;  but  as 
lead  is  precipitated  by  sulphuric  and  muriatic  acids,  it 
is  necessary  to  remove  these  by  means  of  the  acetates 
of  strontia  and  silver,  having  previously  saturated  the 
alkalies  and  earths  with  acetic  acid. 

45.  The  presence  of  an  alkali,  or  an  alkaline  earth,  in 
its  free  state,  may  be  known  by  the  green  colour  which 
it  imparts  to  the  vegetable  blues,  or  by  changing  the 
colour  of  turmeric  to  brown.  This  test,  however,  does 
not  point  out  the  particular  substance  present.  We 
must,  therefore,  have  recourse  to  other  means. 

46.  Potaasa  and  soda  may  be  distinguished  from  each 
other  by  two  different  tests,  muriate  of  platinum  and 
tartaric  acid. 

When  the  solution  of  muriate  of  platinum  is  added 
to  water  containing  potassa,  a  yellowish  precipitate  falls, 
which  is  not  the  case  when  soda  only  is  present. 

47.  When  tartaric  acid  is  added  to  a  fluid  containing 
potassa,  at  fijst  there  is  no  visible  change  ;  but  when  the 
acid  is  added  in  excess,  a  white  precipitate  is  formed, 
provided  the  water  be  not  in  very  large  quantity  com'- 
pared  to  that  of  the  alkali.  The  precipitate  formed  is 
soluble  in  nitric  and  muriatic  acids  ;  but  tartaric  acid, 
when  added  to  a  fluid  containing  soda,  does  not  occasion 
any  perceptible  change. 

In  using  tartaric  acid  as  a  test  of  potassa,  the  fluid 
must  be  concintrated  by  evaporation,  otherwise  the 
superiartrate  of  potassa  is  not  deposited,  being  soluble 
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in  a  lar(»e  quantity  of  water.  These  tests  also  distin- 
guisli  potassa  from  soda,  when  tliey  are  in  combination 
with  an  acid. 

48.  Lime,  in  union  with  carbonic  acid,  is  easily  de- 
tected by  boilini;  tlie  fluid,  by  which  means  the  sujier- 
abund.'.nt  carbonic  acid  is  driven  off,  and  the  carbonate 
of  lime  is  deposited,  the  precipitate  being  soluble  in  ni- 
tric and  muriatic  acids,  and  also  by  the  addition  of  water 
containing  carbonic  acid.  Lime,  however,  frequently 
exists  combined  with  a  fixed  acid.  Wnen  this  is  the 
case,  no  change  lakes  place  on  boiling  the  fluid.  The 
most  delicate  test  of  tlie  presence  of  lime,  when  in  this 
state,  IS  oxulic  acid.  This,  when  added  to  water  con- 
taining a  sail  of  lime,  gives  a  white  precipitate,  which 
is  soluble  in  nitric  and  muriatic  acids.  In  using  oxalic 
acid  as  a  test  of  lime,  we  m;iy  employ  either  the  acid 
pure,  or  in  combination  with  amn>onia.  The  latter, 
though  not  the  most  delicate,  is  the  best,  as  the  alkali 
combines  with  the  acid  wiih  which  the  lime  is  in  union, 
and  prevents  it  from  acting  on  the  precipitate.  If  any 
free  acid  be  present  in  the  wuicr,  it  must  be  neutralised 
by  ammonia,  and,  if  we  have  reason  to  suspect  the  pre- 
sence of  baryta,  it  must  be  precipitated  oy  sulpliuric 
acid.  Oxalic  acid,  it  must  be  remarked,  likewise  occa- 
sions a  precipitate  with  magnesia;  but  the  precipitation 
of  this  earth  does  not  take  place  for  many  hours,  wlule 
that  with  lime  occurs  the  moment  that  the  oxalate  is 
added. 

49.  Baryta  may  be  detected  by  the  addition  of  sul- 
phuric acid,  with  which  it  gives  a  white  precipitate,  not 
soluble  in  nitric  or  muriatic  acid.  Previous  to  the  ad- 
dition of  the  acid,  it  is  necessary  to  remove  the  lime,  as 
it  may,  if  present  in  considerable  quantity,  also  occasion 
a  while  precipitate  wit.'i  it. 

50.  Magnesia  is  precipitated  by  the  alkalies  and  by 
lime.  Tlicse  tests,  however,  are  liable  to  fallacy.  Thus, 
if  carbonic  acid  be  present,  and  we  employ  lime  as  the 
test,  carbonate  of  lime  will  be  precipitated.  If  the 
water  contain  sulphuric  acid,  sulphate  of  lime  may 
likewise  be  formed  and  deposited.  When  ammonia  is 
used  as  the  test  of  magnesia,  if  carbonic  acid  be  present, 
carbonate  of  ammonia  will  be  generated,  which,  if  the 
water  contain  a  salt  of  lime,  will  be  decomposed,  and 
carbonate  of  lime  will  be  precipitated.  In  detecting 
magnesia,  then,  if  we  suspeci  the  presence  of  the  other 
substances  mentioned,  nitric  acid  must  be  added,  to 
decompose  an)  caibonate,  and  the  fluid  boiled.  The 
sulphuric  acid  must  then  be  precipitaled  by  baryta. 

The  alkalies  and  lime-water  also  prccipiialc  alumina  : 
this  is  another  source  of  error,  in  using  those  bodies  as 
a  test  of  magnesia.  Alumina,  however,  rarely  occurs 
in  mineral  waters  ;  if  it  does,  and  is  precipitated  along 
with  the  magnesia,  it  is  easily  separated  from  that  earth. 
For  this  purpose,  after  washing  the  precipitate,  it  must 
be  boiled  in  a  solution  of  potassa,  by  which  the  alumina 
is  dissolved,  and  the  magnesia  is  left.  Or,  the  preci- 
pitate may  be  dissolved  in  strong  muriatic  acid,  and  an 
alkaline  carbonate  added  to  the  solution;  the  precipitate 
which  is  thrown  down  by  this  must  be  washed  and 
dried  at  the  temperature  of  about  100.  Dduted  muria- 
tic acid  is  then  to  be  poured  on  it,  which  will  dissolve 
the  maii;ni*si:i,  but  will  noi  act  on  the  alumina. 

51.  Alumina  is  detected  by  the  methods  just  describ- 
ed for  discovering  the  presence  of  magnesia.  Succinic 
acid,  or  its  compound  with  ammonia,  is  another  test 
of  alumina,  as  it  precipitates  this  earth,  but  does  not 


affect   magnesia;    the  former   methods   are,  however, 
generally  employed. 

52.  Silica  may  be  discovered  by  evaporating  the  water 
to  diyness,  and  adding  muriatic  acid  to  the  residue.  If 
silica  be  present,  it  will  be  left  undissolved,  and  will, 
when  mixed  with  a  small  quantity  of  soda,  and  subject- 
ed to  a  strong  heat,  form  a  glass;  if  ihe  quantity  of  soda 
be  greater,  the  subslance  formed  will  be  soluble  in 
water,  and  the  soluiion  on  the  atldiiion  of  an  acid  will 
deposit  the  silica. 

53  Iron  is  very  easily  deiected  in  mineral  waters. 
The  triple  prussiate  (^ferro-cyanate,')  of  potassa,  when 
added  to  the  solution  of  a  salt  of  iion,  gives  a  blue  pre- 
cipitate. This,  however,  does  not  take  place,  if  the 
water  contain  any  uncombined  alkali.  It  this  be  present, 
therefore,  it  must  be  neutralized,  before  adding  the  prus- 
siate. If  the  iron  also  be  in  the  state  of  protoxid,  which 
is  seldom  the  case,  the  precipitate  is  white  ;  it  is  neces- 
sary, therefore,  in  some  instances,  before  using  the  prus- 
siate, to  add  a  small  quantity  of  muriatic  acid,  by  which 
the  protoxide  will  be  converted  to  peroxide,  and  will 
give  ihe  blue  piecipilate  wiih  the  piussiaie. 

Some  have  objected  to  this  test,  as  the  prussiate  it- 
self contains  iron,  and,  if  not  carelully  prepared,  will 
give  a  blue  precipitate  when  added  to  a  mineral  water, 
which  contains  an  uncombined  acid,  even  though  iron 
be  not  present.  This  source  of  fallacy  may  be  obviat- 
ed, by  ascertaining  if  the  prussiate  gives  a  blue  tinge  to 
diluted  muriatic  acid.  If  it  do,  it  must  be  successively 
crystallized,  till  it  does  not  give  the  blue  colour  with  the 
acid  ;  it  may  then  be  employed  as  an  accurate  test  of 
the  presence  of  iron. 

Infusion  of  nutgalls  is  another  very  delicate  test  of 
iion.  When  this  is  added  to  a  mineral  water,  containing 
a  salt  of  iron  with  the  protoxid,  the  fluid  acquires  a  dark 
colour.  This  test  is  so  delicate,  th:>t  if  one  grain  of  the 
SU'P  late  be  dissolved  in  fifteen  gallons  of  water,  the  so- 
luuon  will  acquire  a  dark  tinge  on  the  addition  ol  the 
infusion.  In  this  case,  however,  the  blackness  dues  not 
appear  for  some  days. 

The  colour  produced  by  nutgalls,  and  the  delicacy  of 
it  as  a  test,  are  affected  by  the  presence  of  other  sub- 
stances. An  earthy  carbonate  makes  the  test  much 
more  delicate  ;  thus  the  infusion  will  detect  a  minute 
quantity  of  iron  when  dissolved  in  common  well-water, 
which  contains  carbonate  of  lime,  but  will  not  indicate 
its  presence,  when  dissolved  in  the  same  quantity  of 
distilled  water.  An  alkaline  carbonate  makes  the  co- 
lour dark  violet  ;  and,  if  sulphate  of  lime  be  present,  the 
precipitate  is  at  first  white,  and  afterwards  becomes 
black 

54.  CofifieT  may  be  detected  by  evaporating  the  fluid 
to  diyiKss,  dissolving  the  residue  in  nitric  acid,  and 
adding  ammonia  to  ihe  solution.  If  this  metal  be  pre- 
sent, it  will  acquire  a  blue  colour. 

Of  the  Melltods  emfiloyed  in  ascertaining  the  quantity  of 
the  different  ingredients  in  Mineral  Waters. 

55.  To  ascertain  the  quantity  of  the  oxygen,  nitrogen, 
and  carbonic  acid,  which  water  contains,  the  method  al- 
ready mentioned  for  ascertaining  the  nature  of  the  clas- 
tic fluids  must  be  followed.  (36)  The  quantity  of 
oxygen  will  be  known  by  the  use  ot  the  solution  of  the 
sulphuietted  hydro-sulphuret  of  potassa,  that  of  the 
carbonic  acid  by  means  of  potassa  having  previously  re- 
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iBoved  the  sulphuretted  hydrogen  by  the  addition  of 
nitric  acid  to  the  water  in  the  jar.  If  the  elastic  fluid 
contain  sulphurous  acid,  its  quantity  will  be  ascertained 
by  introducing  the  pcroxid  of  lead  ;  the  amount  of  the 
absorption  occasioned  by  the  test  for  each  will  indicate 
its  proportion,  following  the  usual  precautions  of  bring- 
ing the  elastic  fluids  to  the  mean  temperature  and  pres- 
sure. 

55.  The  quantity  of  sulfihuretted  hydrogen  cannot  be 
found  out  by  boiling  the  fluid,  as  the  whole  of  the  gas 
is  not  in  this  way  expelled.  The  method  recommended 
by  Kirwan,  is  to  fill  three-fourths  of  a  jar  with  the  wa- 
ter, and  invert  it  in  a  water  trough  ;  then  throw  up  ni- 
tric oxide  as  long  as  red  fumes  appear.  By  this  the  sul- 
phuretted hydrogen  is  decomposed,  and  the  sulphur  is 
deposited.  This  must  be  collected,  and  dried  with  a 
gentle  heat.  Each  grain  of  it  indicates  3  cubic  inches 
of  sulphuretted  hydrogen. 

The  quantity  of  the  saline  ingredients  in  a  mineral 
water  may  be  ascertained  eitlier  by  finding  its  specific 
gravity,  or  by  evaporation. 

Mr.  Kirwan  has  given  an  easy  rule,  by  which  we  can 
ascertain  the  proportion  of  the  saline  matter  by  the  spe- 
cific gravity  of  the  fluid.  The  specific  gravity  of  dis- 
tilled water  must  be  subtracted  from  that  of  the  mine- 
ral water,  and  the  remainder  must  be  multiplied  by 
1.4.  The  product  is  the  quantity  of  saline  matter,  in  a 
quantity  of  the  mineral  matter,  equivalent  to  the  num- 
ber denoting  the  specific  gravity  of  the  distilled  water. 
Thus,  suppose  the  specific  gravity  of  distilled  water 
1000,  and  that  of  the  mineral  water  1100,  then  1!00 — 
1000  X  lAZZ  140.00  and  1000  :  140.00  :  :  100  :  14  000; 
the  fluid  therefore  contains  14  per  cent,  of  saline  mat- 
ter, supposing  this  free  of  its  water  of  crystallization. 

58.  The  other  method  of  ascertaining  the  quantity 
of  saline  matter,  is  to  evaporate  slowly  by  heat,  a  cer- 
tain quantity  of  the  fluid  to  dryness,  and  expose  the  re- 
sidue to  a  temperature  sufficient  to  drive  off  the  whole 
of  the  water  ;  the  residue  indicates  the  quantity  of  sa- 
line ingredients. 

59.  Sulfihuric  acid.  The  quantity  of  sulphuric  acid 
present,  is  ascertained  by  exposing  to  a  red  heat  the 
precipitate  given  by  baryta,  (42.)  ;  100  gr.  of  it  are  equi- 
valent to  34  (if  real  sulphuric  acid. 

60.  Boracic  acid.  To  find  the  quantity  of  boracic  acid, 
add  sulphuric  acid  to  the  precipitate  given  with  the 
acetate  of  lead  (44.)  filter  the  fluid,  and  evaporate  it  to 
dryness.  Dissolve  the  residue  in  alcohol,  and  again 
evaporate.     The  residue  is  boracic  acid. 

61.  Muriatic  acid.  The  quantity  of  muriatic  acid  is 
known  by  igniting  the  precipitate  aff'orded  by  the  salt  of 
silver,  (43.)  100  gr.  are  equivalent  to  19  of  muriatic 
acid. 

62.  Lime.  The  proportion  of  lime  is  ascertained  by 
drying  by  a  gentle  heat  the  precipitate  thrown  down  by 
oxalic  acid  (48.)  100  gr.  -zz  44  lime.  Or,  the  precipi- 
tate may  be  exposed  to  a  high  temperature,  and  then 
converted  to  sulphate  by  the  addition  of  sulphuric  acid. 
100  gr.  of  this,  after  ignition,  are  equivalent  to  41.5 
lime. 

63.  Mag7iesia  and  alumina.  By  boiling  in  potassa 
the  precipitate  of  magnesia  and  alumina  thrown  down 
by  potassa,  (56.)  the  magnesia  will  be  left,  and,  after  be- 
ing waslied  and  dried,  must  be  weighed.  By  adding  mu- 
riatic acid  to  the  solution  of  the  alumina,  and  then  sub- 
carbonate  of  potassa,  the  earth  will  be  precipitated.  It 
must  be  washed,  exposed  to  a  red  heat,  and  weighed. 
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64.  Iro7i.  DifTcrent  methods  are  recommended  for 
ascertaining  the  quantity  of  iron  or  its  oxides. 

Some  chemists  have  objected  to  the  prussiate  of 
potassa,  as  an  accurate  method  of  indicating  the  quan- 
tity of  iron,  as  this  salt  itself  contains  iron,  which  is 
thrown  down,  and  forms  part  of  the  precipitate.  This 
source  of  error  may  be  avoided,  by  ascertaining  the 
quantity  of  iron  that  a  given  weight  of  the  prussiate, 
carefully  prepared,  (53.)  contains.  This  is  done  by 
exposing  100  grains  of  it  to  heat,  in  an  open  vessel,  by 
which  the  oxide  of  the  metal  is  obtained.  In  using  this 
test  then,  to  find  out  the  quantity  of  iron  in  the  mineral 
water,  the  quantity  of  prussiate  employed  must  be  as- 
certained, End  the  weight  of  the  oxide,  which  this  is 
known  to  contain,  must  be  subtracted  from  the  weight  of 
the  precipitate.  100  grains  of  the  blue  precipitate,  dried 
by  a  gentle  heat,  according  to  Porret  zz  34.23  per  ox- 
ide of  the  metal. 

Another  method  of  ascertaining  the  quantity  of  iron, 
is  to  bring  the  metal  to  a  high  state  of  oxidation,  by 
exposing  it  for  some  time,  in  an  open  vessel,  to  a  strong 
heat,  in  which  condition  it  is  insoluble  in  nitric  acid. 
By  pouring  this  acid  on  the  residue,  the  oxide  of  iron 
is  left,  while  the  other  substances  are  dissolved. 

Of  the  Methods  followed  for  ascertaining  the  state  of 
Combination  in  which  the  different  ingredients  exist  in 
Alineral   Waters. 

Very  difTerent  opinions  are  entertained  with  respect 
to  the  state  of  combination  in  which  the  different  in- 
gredients exist  in  mineral  waters.  Some  chemists  sup- 
pose that  they  form  binary  compounds ;  others,  on  the 
contrary,  imagine,  that  they  are  all  more  or  less  united 
with  each  other.  Thus,  if  there  be  an  acid,  an  alkali, 
and  an  earth  together,  it  is  not  supposed  that  these  are 
in  the  state  of  binary  compounds,  forming  a  salt  of  the 
alkali  and  another  of  the  earth,  but  that  they  are  com-, 
bined  so  as  to  form  a  triple  salt.  The  former  is  the 
more  prevalent  opinion.  Some  chemists  assert  also, 
that  the  salts  procured  by  the  evaporation  of  the  fliiid 
are  those  which  exist  in  solution,  while  others  maintain, 
that  during  the  evaporation,  new  compounds  are  formed, 
so  that  we  do  not  by  this  means  procure  those  which  the 
water  in  its  natural  stale  contains.  This  assertion  is 
strengthened  by  the  fact,  that  some  salts  exist  together 
in  solution,  when  much  diluted,  which  decompose  each 
other  when  the  solution  is  concentrated.  During  the 
evaporation  of  a  mineral  water,  therefore,  new  aflinities 
may  exert  their  influence,  and  salts,  different  from  those 
which  exist  in  the  water,  may  be  obtained.  The  expe- 
riments of  Dr.  Muriay,  immediately  to  be  stated,  tend 
to  confirm  this  opinion. 

According  to  the  different  opinions  which  are  enter- 
tained, with  respect  to  the  state  of  combination  of  the 
ingredients,  different  methods  have  been  recommended 
for  ascertai!.i::jr  the  compounds  which  mineral  waters 
contain.  The  first  of  these  is  by  the  slow  evaporation 
of  the  fluid. 

By  slowly  e-.  a.,  .rating  the  water,  the  different  saline 
substances  may  be  obtained  separately.  For  this  pur- 
pose, the  evaporation  is  continued  till  a  pellicle  appear 
on  the  surface ;  the  liquid  is  then  allowed  to  cool  slow- 
ly ;  by  this  the  earthy  carbonates  will  be  deposited. 
After  these  are  removed,  by  a  farther  evaporation  and 
cooling,  the  sulphate  of  lime  will  be  separated.  The 
alkaline  neutral  salts,  and  the  sulphate  of  magnesia,  wilj 
3  F 
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be  deposited  after  the  next  evaporation.  The  muriates 
of  lime  and  magnesia  will  remain,  and  will  be  obtained 
by  evaporation  to  dryness. 

If  the  water  contain  carbonate  of  iron,  it  must,  after 
having  been  evaporated  to  a  certain  extent,  be  exposed 
to  the  air,  by  which  the  iron  passes  to  a  higher  state  of 
oxidation,  and  is  no  longer  soluble  in  the  acid  ;  it  is 
therefore  precipitated.  The  earthy  carbonates  are  like- 
wise separated  by  this  means.  After  these  have  been 
deposited,  the  fluid  may  be  evaporated  to  dryness,  and  a 
small  quantity  of  water  poured  on  the  residue,  by  which 
some  of  the  salts  will  be  dissolved,  and  the  others  will 
be  left.  Sometimes  the  water  is  evaporated  to  dryness, 
and  the  residue  is  exposed  to  the  air,  by  which  the  de- 
liquescent salts,  as  the  muriates  of  lime  and  magnesia, 
absorb  moisture,  and  are  dissolved.  What  is  left  undis- 
solved, may  be  afterwards  subjected  to  the  action  of  wa- 
ter. Occasionally,  after  evaporating  the  fluid  to  dry- 
ness, the  residue  is  subjected  to  the  action  of  successive 
portions  of  water,  by  which  the  salts  are  taken  up  in  the 
order  of  their  solubility. 

The  different  quantities  of  saline  substances,  thus  ob- 
tained by  these  various  methods,  must  be  dissolved  in 
separate  portions  of  water,  that  by  slow  evaporation  the 
salts  which  are  mixed  may  be  separated. 

Another  method  of  ascertaining  the  nature  of  the 
salts  in  mineral  waters,  is  by  means  of  alcohol.  Some 
of  the  salts  contained  in  mineral  waters  are  soluble, 
while  others  are  insoluble  in  alcohol.  By  a  particular 
management,  the  different  saline  substances  may  be 
obtained,  either  in  solution,  or  by  deposition  from  the 
water. 

When  alcohol  is  added  to  water,  containing  saline 
matter,  the  attraction  between  the  two  fluids  is  so 
strong,  that  those  salts  which  are  insoluble  in  alcohol 
are  separated  from  the  water,  and  arc  deposited ;  thus, 
if  a  mineral  water  be  mixed  with  an  equal  quantity  of 
alcohol,  sulphate  of  lime,  if  present,  will  be  precipi- 
tated ;  if  more  alcohol  be  added  to  the  fluid,  the  sulphate 
of  soda  will  be  separated  ;  by  adding  another  quantity 
of  alcohol,  muriate  of  soda  will  be  thrown  down.  This 
method  of  employing  alcohol  in  the  analysis  of  mineral 
waters,  was  first  pointed  out  by  Boulduc. 

Lavoisier  has  recommended  another  way  of  using  al- 
cohol. For  this  purpose  the  mineral  water  is  to  be 
evaporated  to  dryness,  and  eight  parts  of  alcohol  pour- 
ed on  the  residue,  by  which  some  of  the  salts  only  will 
be  dissolved.  By  adding  alcohol,  diluted  with  a  little 
water,  to  the  undissolved  matter,  another  portion  of  the 
saline  substance  is  taken  up.  In  this  way,  by  using  alco- 
hol of  different  specific  giavitics  successively,  the  diffe- 
rent saline  compounds  may  be  obtained  separately  ;  thus, 
when  strong  alcohol  is  poured  on  the  rebiduc  of  the  eva- 
poration of  a  mineral  water,  muiiatesof  lime  and  mag- 
nesia, if  present,  will  be  dissolved.  By  diluting  the 
next  portion  of  alcohol  witli  a  little  water,  muriate  of 
soda  will  be  taken  up,  the  carbonates  and  sulphates  be- 
ing left. 

Occasionally  these  two  methods  of  employing  alco- 
hol are  joined  ;  thus  the  mineral  water  is  evaporated 
to  dryness,  and  alcohol  is  poured  on  the  residue,  by 
which  the  muriates  of  lime  and  magnesia  are  dissolved. 
When  the  solution  is  completed,  the  fluid  is  filtered, 
and  a  small  quantity  of  cold  water  is  added  to  the  un- 
dissolved matter,  by  which  more  of  the  saline  sub- 
stance is  taken  up.  What  remains  is  then  boiled  in  a 
large  quantity  of  water;  by  the  application  of  the  tests 


to    the    alcoholic    and  watery   solutions,   the    different 
substances  which  they  contain  will  be  discovered. 

It  is  supposed  that  considerable  information  maybe 
derived  with  respect  to  the  composition  of  mineral  wa- 
ters, from  the  knowledge  of  what  are  called  incompa- 
tible salts.  When  a  certain  class  of  salts  have  been 
procured  from  a  mineral  water,  it  is  generally  inferred 
that  other  salts  of  a  peculiar  nature  do  not  exist  in 
it.  Thus  it  is  known  that  the  alkaline  carbonates  de- 
compose tlie  sulphates  and  muriates  of  the  earths  and 
metals;  these,  tliercfore,  it  is  supposed,  are  not  con- 
tained in  tlie  same  water.  The  same  is  the  case  with 
the  alkaline  sulphates,  and  the  muriates  of  the  earths, 
and  with  sulphate  of  magnesia  and  muriate  of  lime ; 
these  decomposing  each  otiier.  Much  reliance  cannot 
however  be  placed  in  this  conclusion,  because  salts 
which  are  known  to  decompose  each  other,  when  their 
solutions  arc  not  much  diluted,  exist  together  in  solu- 
tion, if  a  huge  quantity  of  the  solvent  be  present,  as 
has  been  fully  proved  by  the  analysis  of  different  mine- 
ral waters. 

By  the  different  methods  which  have  been  pointed 
out,  the  difi'erent  saline  compounds  of  a  mineral  water 
may  be  piocured  ;  of  course  the  mode  to  be  followed 
must  differ  according  to  the  ingredients,  which  by  the 
use  of  the  tests  we  have  discovered  in  it.  When  the 
water  contains  a  great  variety  of  ingredients,  the  me- 
thods recommended  require  to  be  varied  considerably 
before  we  can  with  certainty  infer  the  presence  of  the 
dift'erent  compounds.  In  addition  to  the  evaporation 
of  the  fluid,  and  the  use  of  alcohol,  other  substances 
must  be  employed  to  separate  the  saline  bodies  from 
each  otiier,  so  that  there  may  be  no  doubt  of  their  na- 
ture. The  various  modes  followed  have  been  particu- 
larly illustrated  by  Kirwan,  in  his  Essay  on  Alinerai 
J  Voters. 

65.  .Alkaline  nitrates.  To  procure  the  alkaline  ni- 
trates, the  water  must  first  be  freed  of  the  sulphuric 
and  muriatic  acids,  by  means  of  acetate  of  baryta  and 
acetate  of  silver,  and  then,  after  filtration,  evaporated  to 
dryness.  Alcoiiol  must  be  poured  on  the  residue, 
which  will  dissolve  part  of  it,  and  leave  the  nitrates 
probably  mixed  with  acetate  of  lime.  If  this  be  present, 
the  lime  may  be  precipitated  by  dissolving  the  residue 
in  water,  and  adding  caibonate  of  magnesia  to  the  solu- 
tion. After  this  the  fluid  must  be  filler-id,  evaporated  to 
diyiiess,  and  tlie  residue  digested  in  alcohol,  by  which 
the  nitrates  will  be  left.  The  alkali  present  may  be 
known  by  the  use  of  the  tests.     (46,  47.) 

66.  Jv'itrate  of  lime.  To  procure  the  nitrate  of  lime, 
the  fluid  must  be  evaporated,  but  the  evaporation  must 
be  stopped  before  any  deposition  takes  place.  Alcohol 
is  then  to  be  added,  which  precipitates  the  sulphates. 
Tlie  fluid,  after  filtration,  must  be  boiled,  and  the  muri- 
atic acid  precipitated  by  acetate  of  silver.  The  fluid 
must  be  again  filtered,  evaporated  to  dryness,  and  the 
residue  treated  with  alcohol.  The  solution  then  con- 
tains the  acetates,  and  probably  nitrate  of  lime.  If 
present,  the  lime  may  be  precipitated  by  oxalate  of  am- 
monia. 

67.  Mtrale  of  magnesia.  Remove  the  sulphuric  and 
muriatic  acids,  (65.)  and  evaporate  to  dryness.  Digest 
the  residue  in  alcohol,  evaporate  the  solution  to  dry- 
ness, and  dissolve  what  is  left  in  water;  the  solution 
contains  the  acetates,  and  perhaps  nitrate  of  magnesia. 
To  this  potassa  must  be  added  ;  if  mugncsia  be  present, 
a  precipitate  will  fall.     After  this  the  solution  must  be 
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filtered,  evaporated  to  dryness,  and  digested  in  alcohol ; 
if  any  of  it  remain  undissolved,  it  is  nitrate  of  potassa, 
the  nitric  acid  of  which  must  have  been  set  free  from 
the  magnesia. 

68.  Jlkaliiie  carbonates.  The  presence  of  the  carbo- 
nates of  the  alkalies  may  be  known,  by  the  change  ef- 
fected on  the  vegetable  colours.  Should  these  changes 
not  be  permanent,  we  conclude  that  they  are  produced 
by  ammonia.  If  permanent,  then  they  are  occasioned 
by  the  fixed  alkalies.  Whether  potassa  or  soda,  may  be 
known  by  the  proper  tests.     (46,  47.) 

69.  The  BUfier-carbonates  of  the  earths  and  iron  are 
detected  by  boiling  the  fluir,  by  which  the  excess  of 
acid  is  expelled,  and  the  carbonate  precipitated.  The 
substance  precipitated  may  be  kiiov/n  by  dissolving  the 
residue  in  muriatic  acid,  and  applying  the  tests.  (48, 
50,  53.) 

70.  Sulfihates  of  fiotassa  and  soda.  To  procure  the 
sulphate  of  soda,  evaporate  the  fluid  to  about  one  half 
of  its  bulk,  and  add  lime-water,  till  all  precipitation 
cease  ;  this  will  tiirow  down  the  earths,  except  lime. 
After  this  evaporate  tlie  fluid  a  little,  and  add  alcohol, 
and  then  oxalic  ac'd.  After  filtration  add  nitrate  of 
Jime.  If  a  precipitate  f<tll,  then  the  solution  contains 
sulphate  of  soda  or  potassa.  These  may  be  distin- 
guished from  each  other  by  the  tests  of  potassa,  (46, 47.) 
or  by  adding  to  the  solution  acetate  of  baryta,  which  will 
throw  down  the  sulphuric  acid.  Evaporate  the  fluid 
to  dryness,  and  dissolve  the  residue  in  alcohol.  Again 
evaporate  to  dryness,  and  expose  the  residue  to  the  air. 
If  it  he  acetate  of  potassa  it  will  deliquesce,  if  acetate  of 
soda  it  will  effloresce. 

71.  Siil/ihate  of  lime  may  be  detected  by  evaporating 
the  water  till  a  deposit  be  formed.  If  this  be  soluble  in 
a  large  quantity  of  water,  and  the  solution  give  a  preci- 
pitate with  baryta,  not  soluble  in  nitric  acid,  and  also 
with  oxalic  acid,  then  it  is  sulphate  of  lime. 

72.  Sulphate  of  magnesia  may  be  procured  by  the 
addition  of  hydro-sulphuret  of  strontia,  which,  if  there 
be  no  free  acid  or  sulphate  of  alumina  present,  gives  a 
precipitate  only  with  sulphate  of  magnesia.  If  sulphate 
of  lime  be  present,  a  precipitate  will  be  formed,  but  not 
for  twenty-four  hours  after  the  addition  of  the  hydro- 
sulphuret. 

73.  Stilfihate  of  iron.  When  iron  is  in  union  with 
sulphuric  acid,  it  is  known  by  the  tests  of  this  metal  de- 
tecting it  in  the  water  after  it  has  been  boiled.  (53.) 

74.  Muriate  of  soda.  Precipitate  the  sulphates  by 
alcohol  and  nitrate  of  baryta.  After  filtration,  decom- 
pose the  nitrates  and  muriates  by  sulphuric  acid,  and 
boil  the  fluid.  Again  add  alcohol  and  baryta,  to  pre- 
cipitate the  sulphates  formed.  -The  fluid  then  contains 
only  alkaline  nitrates  and  muriates.  If  the  last  be  pre- 
sent, they  must  be  decomposed  by  the  addition  of  acetate 
of  silver,  by  which  acetates  of  the  alkalies  will  be  form- 
ed. These  may  be  known  by  the  methods  recommended. 
(46,  47.) 

75.  Muriate  of  lime.  Deprive  the  water  of  sul- 
phates, by  evaporation,  and  the  addition  of  alcohol 
and  nitrate  of  baryta  ;  after  filtration  evaporate  to  dry- 
ness, and  digest  the  residue  in  alcohol.  Evaporate  the 
solution,  and  subject  the  residue  to  the  action  of  water. 
If  the  solution  afford  precipitates  with  oxalic  acid,  and 
with  acetate  of  silver,  then  it  contains  muriatic  acid 
and  lime.  But  these  may  not  be  in  union  with  each 
other,  as  the  solution  may  contain  magnesia  or  alu- 
mina.    To  ascertain  if  this  be  the    case,    add  ammo- 


nia; if  a  precipitate  fall,  it  contains  magnesia.  If  the 
fluid  give  a  precipitate  on  the  addition  of  carbonate  of 
lime,  then  it  contains  alumina,  either  of  which  may  per- 
haps be  in  union  with  the  muriatic  acid.  If  neither  of 
these  earths  be  present,  then  the  fluid  contains  muriate 
of  lime.  Suppose  one  or  both  present,  to  find  out  if  the 
acid  be  in  union  with  the  lime,  precipitate  the  earth  by 
oxalic  acid,  filter,  and  subject  the  fluid  to  distillation, 
collecting  the  product  in  a  cool  receiver  containing  » 
little  water.  If  this  give  a  precipitate  with  nitrate  of 
silver,  then  it  contains  muriatic  acid,  which  was  set  free 
from  the  lime  by  the  addition  of  the  oxalic  acid :  or  the 
solution  may  be  evaporated  to  dryness,  and  exposed  to  a 
red  heat  for  an  hour ;  if  it  contain  muriate  of  lime  and 
magnesia  in  union  with  nitric  acid,  the  latter  salt  will  be 
decomposed.  On  exposing  the  residue  to  the  air,  the 
presence  of  muriate  of  lime  will  be  known  by  its  at- 
tracting moisture. 

76.  Muriate  of  Magnesia.  Separate  the  sulphuric 
acid  by  baryta,  filter,  evaporate  to  dryness,  and  dis- 
solve the  residue  in  alcohol.  Again  evaporate  and  dis- 
solve in  water.  If  muriate  of  magnesia  be  present,  it 
will  be  dissolved,  and  if  carbonate  of  lime  cause  no  pre- 
cipitation, and  if  no  precipitate  be  formed  by  evapora- 
tion and  the  addition  of  sulphuric  acid  and  alcohol,  then 
the  fluid  contains  only  muriatic  acid  and  magnesia,  in 
union  with  each  other.  But,  along  with  these,  there 
may  be  nitric  acid,  and  lime  or  alumina,  or  both.  We 
must  therefore  determine  if,  in  this  case,  the  muriatic 
acid  and  magnesia  be  in  combination  with  each  other. 
For  this  purpose,  precipitate  the  lime  by  evaporation, 
and  by  the  addition  of  sulphuric  acid  and  alcohol,  and 
drive  off  the  acid  with  which  it  was  in  union,  by  boil- 
ing ;  then  add  oxalic  acid,  and  the  magnesia  will  be 
thrown  down  in  the  course  of  24  hours.  Subject  the 
fluid  to  distillation,  and  ascertain  if  it  contain  muriatic 
acid,  (43) ;  if  it  does,  then  the  fluid  contained  muriate  of 
magnesia. 

77.  Muriate  of  alumina.  If  any  free  alkali  be  present, 
saturate  it  with  nitric  acid;  then  separate  the  sulphuric 
acid  by  nitrate  of  baryta.  If  the  fluid  after  this  give  a 
precipitate  with  carbonate  of  lime,  it  contains  muriate  of 
alumina,  or  muriate  of  iron.  Whether  it  be  alumina  or 
iron,  or  perhaps  both,  may  be  known  by  dissolving  the 
precipitate  in  muriatic  acid,  and  applying  the  tests  of 
these  substances,  (50,  53.) 

Of  the  Methods  followed  for  ascertaining  the  quantities 
of  the  different  comfiounds  contained  in  Mineral  Wa- 
ters. 

In  ascertaining  the  quantities  of  the  different  com- 
pounds in  mineral  waters,  the  steps  to  be  followed 
must,  of  course,  vary  in  every  different  case,  according 
to  the  substances  contained  in  the  water.  A  few  ex- 
amples will  suffice  to  illustrate  the  methods  employed. 

In  fixing  the  quantities  of  the  different  compounds, 
we  may  state  them  either  in  their  crystallized  condi- 
tion, in  which  case  they  generally  contain  water;  but 
it  is  better,  if  possible,  to  reduce  them  to  dryness.  This 
is  done  by  exposing  them  to  a  red  heat  for  some  time, 
by  which  the  whole  of  the  water  is  driven  off.  Some 
of  the  salts  which  we  procure  undergo  decomposition 
when  subjected  to  a  strong  heat  ;  such  is  the  case  with 
the  carbonates  and  some  others.  We  cannot,  therefore, 
in  this  way,  ascertain  their  quantity  in  the  dry,  or,  as 
It  is  called,  real  state.  We  may  do  this,  however,  by  de- 
3  F  2 


412 


MINERAL  WATERS. 


composing  them,  ascertaining  the  quantity  of  the  pro- 
duct, and  finding  how  much  of  tl»e  decomposed  salts  is 
necessary  to  form  these  products. 

78.  J^'Urate  of  Potassa.  To  ascertain  the  quantity 
of  nitrate  of  potassa,  suppose  it  exists  in  water,  along 
with  sulphates,  aitd  muriates  of  tlic  alkalies,  decom- 
pose these  by  the  acetates  of  baryta  and  silver.  After 
filtration,  evaporate  to  dryness,  and  digest  the  residue  in 
alcohol,  which  will  dissolve  the  acetates  formed,  and  will 
leave  the  ni'.rate. 

79.  A'itrate  of  lime.  Suppose  this  contained  in  the 
water  along  with  muriates  of  soda  and  lime,  evaporate 
to  dryness,  and  digest  the  residue  in  alcohol,  which  will 
dissolve  the  earthy  salts,  and  leave  the  muriate  of  soda. 
Evaporate  the  alcoholic  solution  to  dryness,  and  weigh 
the  residue,  after  being  dried  ;  then  dissolve  it  in  water, 
and  ascertain  the  quantity  of  muriatic  acid,  by  precipi- 
tation with  nitrate  of  silver,  (43.);  this  will  give  the 
quantity  of  the  nuiriatc  of  lime,  which,  subtracted  from 
the  weight  of  the  residue,  leaves  that  of  the  nitrate  of 
lime. 

80  Carbonates.  By  boiling  the  fluid  after  it  has 
been  deprived  of  its  sulphuretted  hydrogen,  (56.)  the 
carbonates  are  precipitated,  probably  mixed  with  sul- 
phate of  lime.  The  carbonates  may  be  that  of  lime, 
magnesia,  alumina,  or  iron ;  the  precipitate  must  there- 
fore be  digested  in  diluted  muriatic  acid,  which  will  dis- 
solve them  all,  except  the  alumina  and  the  sulphate  of 
lime.  If  any  thing  be  left  undissolved,  it  must  be  ex- 
posed to  a  red  heat,  and  weighed  ;  it  is  then  to  be  boiled 
in  the  solution  of  subcarbonate  of  soda,  and  muriatic 
acid  added,  to  saturate  the  alkali.  By  boiling  the  fluid, 
carbonate  of  lime,  and  alumina,  if  present,  will  be  pre- 
cipitated. Digest  the  precipitate  in  acetic  acid,  by 
which  the  alumina  will  be  left;  this,  after  being  dried, 
will  give  the  weight  of  the  earth,  and  its  weii^ht,  sub- 
tracted from  that  of  the  residue,  the  quantity  of  the  sul- 
phate ol  liiiKf. 

81.  Carbonate  of  iron.  The  muriatic  solution  may 
contain  lime,  magnesia,  and  iron.  By  the  addition  of 
?.mnionia,  the  iron  and  part  of  the  magnesia  will  be  pre- 
cipitated. By  digesting  the  precipitate  in  acetic  acid, 
the  magnesia  will  be  dissolved,  and  the  iron  will  be  left. 
It  must  be  dissolved  in  muriatic  acid,  ami  precipitated  by 
the  addition  of  sub-carbonate  of  soda.  The  precipitate, 
after  boiling  the  fluid,  must  be  washed,  dried,  and 
weighed,  which  gives  the  weight  of  the  carbonate  of 
iron. 

82.  Carbonate  of  Lime.  The  acetic  solution  of  the 
magnesia  must  be  mixed  with  the  muriatic  solution;  to 
this,  sulphuric  acid  must  be  added,  ai:d  the  fluid  evapo- 
rated, and  the  sulphate  of  lime  will  be  deposited.  Alter 
being  dried,  it  must  be  weis^hed,  and  its  equivalent  of 
carbonate  of  lime  ascertained. 

83.  Carbonate  of  Magnesia.  By  the  addition  of  sub- 
carboiiate  of  sofIa  to  the  somlion,  the  carbonate  of  mag- 
nesia will  be  precipitated.  It  must  be  dried  and  weigh- 
ed The  solution,  however,  still  contains  sulphate  of 
lime,  and  carbonate  of  magnesia.  Jt  must  therefore  be 
evaporated  to  dryness,  and  the  residue  washed  with  wa- 
ter, which  will  dissolve  the  sulphate,  and  leave  the  car- 
bonate. The  weiffht  of  the  latter  of  these  must  be  added 
to  that  of  the  carbonate  formerly  procured.  The  solu- 
tion of  tiio  sulphate  must  be  evaporated  to  dryness,  and 
the  residue  icjnitcd,  and  the  equivalent  of  carbonate  of 
lime  added  to  thai   dready  mentioned. 

84.  Alkaline  Sulfi/iate*.     The  quantity  of  the  alkaline 


sulphates  may  be  ascertained,  by  freeing  the  water  of 
the  other  sulphates,  (70.)  and  then  adding  the  solution 
of  acetate  of  baryta.  100  grains  of  the  precipitate  are 
equivalent  to  74.8  of  dry  sulphate  of  potassa,  and  to  61.2 
of  dry  sulphate  of  soda. 

85.  Sul/i/iate  of  Lime.  Add  nitric  acid,  to  decompose 
the  carbonates,  boil  the  fluid,  and  add  weak  alcohol,  the 
sulphate  of  lime  will  be  precipitated.  It  must  be  then 
ignited  and  weighed. 

86.  Sul/i/iate  of  Magriesia.  If  this  be  the  only  sul- 
phate present,  its  quantity  may  be  known  by  precipi- 
tating the  sulphuric  acid,  and  ascertaining  the  wtii^ht 
of  the  sulphate  of  baryta,  100  grains  of  whicli  =  5  1  oI 
the  sulphate  of  magnesia.  II  sulphate  of  lime  be  like- 
wise in  solution,  precipitate  the  lime  by  carbonate  of 
magnesia,  and  weigh  the  precipitate  ;  then  throw  down 
the  sulphuric  acid,  and  ascertain  its  quantity;  subtract 
from  it  that  which  belongs  to  ihe  lime,  obtained  by  the 
former  precipitation  ;  the  remainder  gives  the  quantity 
of  sulphate  of  map;ricsia,  100  of  acid  uniting  with  SO  of 
magnesia.  If  the  fluid  contain  sulphate  of  maii;nesia 
and  sulphate  of  soda,  add  soda,  and  the  magnesia  will  be 
precipitated.  Dry  it  and  weigh  it,  100  =  300  grains  of 
di-y  sulphate  of  magnesia.  If  the  fluid  contain  these  three 
sulphates,  add  soda,  by  which  the  lime  and  magnesia 
will  be  precipitated.  Dissolve  the  precipitate  in  diluted 
sulphuric  acid,  and  evaporate  to  dryness;  wash  the 
residue  with  a  little  cold  water,  which  will  dissolve  the 
sul|)hate  of  magnesia,  and  leave  the  sulphate  of  lime. 
Evaporate  the  solution,  and  weigh  the  residue;  this  is 
the  weight  of  the  sulphate  of  magnesia,  the  weight  of 
the  undissolved  matter  is  that  of  the  sulphate  of  lime. 
Should  the  water  also  contain  sulphate  of  alumina,  the 
precipitate  given  by  the  soda  must  be  treated  with  ace- 
tic acid,  which  will  dissolve  the  magnesia  ;  the  magne- 
sia may  then  be  precipitated  by  soda.  If  sulphate  of 
iron  be  present,  expose  the  fluid  to  the  air  for  some 
days,  and  add  alumina,  the  oxide  of  iron,  and  the  sul- 
phate of  alumina  are  precipitated,  and  the  sulphate  of 
mai^nesia  is  left,  and  may  be  procured  as  above. 

87  Sulfihate  of  iron.  Having  ascertained,  by  boil- 
ing, that  the  iron  is  riot  in  union  with  carbonic  acid, 
precipitate  the  iron,  (S3  )  and  infer  the  quantity  of  sul- 
phate. 

88.  Muriates  Suppose  that  the  carbonates  are  thrown 
down  by  boiling,  and  that  muriates  of  lime,  magnesia, 
and  alumina  are  present,  add  baryta,  by  which  the  whole 
of  the  three  earths  will  be  precipitated.  Dissolve  the 
precipitate  in  muriatic  acid,  and  then  ascertain,  by  the 
tests,  (48,  50.  51,)  the  quantity  of  each  earth,  and  infer 
that  of  the  muriate  of  each. 

100  lim<  z:  196  dried  muriate  of  lime. 

100  inaijiiesi.i  ~  238.3  dried  muriate  of  magnesia. 

!00  alumina^:  317.6  dried  muriate  of  alumina. 

89.  When  the  sulphates  are  present  with  the  muriates, 
the  latter  must  be  separated  by  evaporation  to  dryriess, 
and  treating  the  residue  with  alcohol,  which  will  dis- 
solve the  muiiates;  then  pi-oceed  as  above.  It  sulphate 
of  lime  only  be  present,  throw  down  the  sulphuric  acid 
by  baryta,  and  ascertain  its  quantity,  filter  the  fluid,  and 
proceed  as  (88.)  subtracting  the  quantity  of  the  sul- 
phate of  lime  from  the  lime  obtained  by  precipitation, 
the  remainder  belongs  to  the  muriatic  acid. 

90.  When  sulpliates  of  lime  and  magnesia,  and  the 
muriates  of  sodj,  magnesia,  and  alumina  are  present, 
throw  down  the  lime  and  alumina  by  carbonate  of  mag- 
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nesia,  and  ascertain  the  quantity  of  lime  which  will  give 
that  of  the  sulphate,  (62.)  Find  out  the  quantity  of  sul- 
phuric acid  by  baryta  ;  subtract  the  quantity  which  we 
know  was  in  union  wiih  the  lime ;  the  remainder  will 
beions  to  the  magnesia,  and  will  shew  the  quantity  of 
the  sulphate  of  that  earth. 

91.  To  anotlier  portion  of  the  water,  add  lime-water, 
which  will  throw  down  the  magnesia  and  alumina;  as- 
certain the  proportions  of  these,  (63.)  thai  of  the  alu- 
mina will  shew  the  quantity  of  muriate  of  alumina. 
(88)  Subtract  from  the  weight  of  magnesia  that  which 
we  know  to  belong  to  sulphuric  acid,  the  remainder 
will  indicate  the  quantity  of  muriate  of  magnesia.  By 
adding  baryta,  and  then  carbonic  acid,  to  the  fluid,  the 
sulphuiic  acid  and  lime  will  be  thrown  down,  and  the 
quiintity  of  muriate  of  soda  may  be  ascertained  by  eva- 
poration. 

Such  are  the  various  methods  which  have  been  re- 
commended for  ascertaining  the  nature  and  quantity 
of  the  different  compounds  contained  in  mineral  wa- 
ters. It  is  doubtful,  however,  if,  by  these  means,  we 
arrive  at  the  exact  quantity  of  the  difi'erent  substances, 
and  it  is  still  more  doubtful,  if  we  really  procure  them 
in  the  state  of  combination  in  which  they  exist  in  the 
mineral  water. 

It  has  been  already  remarked,  that  little  reliance  can 
be  placed  in  the  knowledge  derived  from  imcompatible 
salts,  as  some  salts  which  decompose  each  other,  when 
their  solutions  are  concentrated,  exist  together  in  solu- 
tion, if  a  large  quantity  of  the  solvent  be  present. 

This  subject  has  been  lately  particularly  investigated 
by  Dr.  Murray.  From  numerous  experiments  he  has 
found,  that  salts,  different  from  those  known  to  be  in 
solution,  can  be  obtained  by  the  evaporation  of  the  sol- 
vent. This  has  induced  him  to  call  in  question  the  ac- 
curacy of  the  modes  of  analysis  explained,  and  to  propose 
another  method  of  determining  the  state  of  combination 
of  the  ingredients  of  mineral  waters.  See  Transactions 
of  the  Royal  Society  of  Edinburgh,  vol.  vii. 

According  to  Dr.  Murray,  two  views  may  be  enter- 
tained with  respect  to  the  state  of  combination  of  saline 
substances  dissolved  in  water.  When  we  have  two 
acids  and  two  bases  contained  in  this  fluid,  these  may  be 
united  by  the  pure  force  of  the  affinity,  and  those  sub- 
stances between  which  the  most  powerful  attraction  is 
exerted,  will  be  combined.  Thus,  suppose  muriatic 
and  sulphuric  acids,  and  soda  and  lime,  be  dissolved  in 
the  same  fluid,  if  the  pure  force  of  the  affinity  operate, 
the  compounds  formed  will  be  sulphate  of  lime  and 
muriate  of  soda.  We  know,  however,  that  affinity  is 
much  influenced  by  external  circumstances ;  when, 
therefore,  any  of  these  operate,  compounds  may  be 
formed,  different  from  those  which  the  pure  force  of 
the  affinity  would  generate.  When  the  above  mention- 
ed substances  are  dissolved  in  a  small  quantity  of  water, 
the  compounds  stated  are  formed,  but  if  the  qtiantity  of 
fluid  be  great,  it  is  possible  that  it  may,  by  its  quantity, 
influence  the  affinity,  and  other  compounds  will  be  the 
result.  When  the  quantity  of  fluid  is  small,  or  when 
we  evaporate  the  fluid  by  which  the  cohesion  is  allow- 
ed to  operate,  wc  find  invariably  that  the  compounds 
existing  in  the  water  are  those,  between  the  particles  of 
wliich  the  strongest  cohesion  is  exerted.  The  reverse, 
it  is  probable,  is  the  case,  when  the  quantity  of  water  is 
great,  the  quantity  of  the  fluid  causing  the  formation  of 
substances,  between  the  particles  of  which  there  is  little 
powir  of  col;ision,  so  that  the  most  soluble  salts  are 
foraied.     When  the  above-nientioued  substances,  then, 


are  dissolved  in  a  large  quantity  of  water,  instead  of 
sulphate  of  lime,  and  muriate  of  soda,  we  will  have  mu- 
riate of  lime  and  sulphate  of  soda.  The  same  it  is  sup- 
posed is  the  case,  when  carbonate  of  lime  and  muriate 
of  soda  are  procured  by  evaporation,  these  salts  having 
been  formed  by  the  decomposition  of  the  carbonate  of 
soda  and  muriate  of  lime,  which  were  the  salts  that  ex- 
isted in  the  water,  when  a  large  quantity  of  the  solvent 
was  present.  If  carbonate  of  magnesia  and  muriate  of 
soda  be  procured,  the  salts  in  solution  were  probably 
caibonate  of  soda  and  muriate  of  magnesia.  In  all  mine- 
ral waters,  the  quantity  of  fluid  is  large  in  proportion  to 
the  saline  ingredients;  these,  therefore,  are  probably 
united,  so  as  to  form  the  most  soluble  salts. 

This  view  of  the  state  of  combination  of  the  substan- 
ces in  solution  in  a  large  quantity  of  fluid,  is  supported 
by  several  facts.  Thus,  by  the  evaporation  of  some 
mineral  waters,  a  quantity  of  a  substance  sparingly  solu- 
ble, as  of  sulphate  of  lime,  is  obtained  in  greater  quan- 
tity than  we  know  water  can  hold  in  solution.  It  must 
therefore  have  been  formed  during  the  evaporation  by 
the  operation  of  new  affinities.  It  usually  happens  also, 
that  when  this  is  the  case,  the  deposition  of  the  sub- 
stance commences  at  a  certain  stage  of  the  evaporation, 
and  that,  alter  the  fluid  is  farther  evaporated,  the  <:eposi- 
tion  ceases-  At  this  point;  then,  it  would  appear  that  the 
substance  deposited  begins  to  be  formed. 

Another  strong  argument  in  favour  of  the  opinion  of 
Dr.  Murray  is,  that  difi'erent  products  are  obtained 
from  a  mineral  water  according  to  the  mode  of  analysis. 
Sea-water,  for  instance,  by  slow  evaporation,  affords 
muriate  of  soda,  muriate  of  magnesia,  and  sulphate  of 
magnesia.  When  the  fluid  is  evaporated  to  dryness, 
and  the  residue  is  subjected  to  the  action  of  alcohol,  the 
products  are,  muriate  of  soda,  muriate  of  magnesia, 
and  sulphate  of  soda.  It  is  likely,  then,  that  during 
the  evaporation  of  the  fluid  new  affinities  may  exert 
their  influence,  so  that  salts,  different  fiom  those  which' 
exist  in  solution,  may  be  obtained. 

Many  mineral  waters  possess  active  properties,  for 
which,  however,  we  cannot  account,  on  the  known 
properties  of  the  compounds  discovered  in  them.  Thus 
the  Bath  waters,  according  to  the  analysis  by  evapora- 
tion, contains  in  an  English  pint  about  9  grains  of  sul- 
phate of  lime,  3.3  muriate  of  soda,  3  sulphate  of  soda, 
-r'^ths  of  carbonate  of  lime,  Ath  silica,  and  j^^^  oxide  of 
iron.  These  are  either  so  inert,  or  in  so  small  quantity, 
as  to  be  incapable  of  producing  any  effects  on  the  liv- 
ing system.  According  to  Dr.  Murray,  the  true  com- 
ponent parts  of  the  Bath  water  are  very  different.  It 
contains  muriate  of  lime,  a  substance  possessed  of  con- 
siderable power,  along  with  muiiate  of  iron.  Tlie  quan- 
tity of  muriate  of  lime,  equivalent  to  3.3  of  muriate  o? 
soda,  is  3.1.  A  pint,  therefore,  of  the  Bath  water,  if 
the  views  of  Murray  be  correct,  contains  3.1  gr.  of  this 
active  agent.  If  this  be  the  case,  wc  can  perhai)s  ac- 
count for  its  medicinal  properties. 

The  opinions  entertained  by  Dr.  Murray,  as  just  ex- 
plained, afford  another  method  of  analysing  mineral 
waters. 

In  analysing  a  mineral  water,  according  to  the  mode 
recommended  by  Murray,  we  must  first,  by  the  use  of 
the  various  tests  already  described,  ascertain  the  differ- 
ent substances  which  it  contains.  Wc  then  infer  that 
these  exist  in  ii  in  a  state  of  combination,  so  as  to  form 
the  most  soluble  salts. 

This  method  of  ascertaining  the  quantity  of  saline 
compounds  in  water,  was  previously  employed  by  Dr. 
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Marcet,  in  his  analysis  of  the  water  of  the  Dead  Sea, 
published  in  the  Philosofihical  Transactions  for  1807. 
Dr.  Marcet  does  not,  however,  stale,  that  he  supposed 
the  ingredients  were  so  combined  as  to  form  the  most 
soluble  salts. 

Dr.  Murray  has  given  the  following  formula,  which 
is  applicable  to  almost  all  mineral  waters. 

The  four  classes  of  mineral  waters,  the  acidulous,  the 
sulphureous,  the  chalybeate,  and  the  saline,  may  all  be 
reduced  under  the  last.  By  the  application  of  caloric, 
the  gaseous  fluids  are  driven  off  from  the  two  first,  and 
the  iron  may  be  precipitated  from  the  third  by  its  pro- 
per test.  Tiie  substances  left  after  this  are  the  same  as 
those  contained  in  saline  mineral  waters. 

The  substances  which  usually  exist  in  saline  mineral 
waters,  are  carbonic,  sulphuric,  and  muriatic  acids, 
with  soda,  lime,  and  magnesia.  Suppose  that  in  the 
water  to  be  analysed  all  of  these  have  been  detected,  the 
fluid  must  be  evaporated,  stopping  the  evaporation  be- 
fore there  is  any  deposition  from  it.  Muriate  of  baryta 
is  then  to  be  added,  as  long  as  any  precipitate  falls, 
carefully  avoiding  adding  an  excess.  If  the  precipi- 
tate be  soluble  with  effervescence  in  muriatic  acid,  it 
is  carbonate  of  baryta.  The  weight  of  this  gives  that 
of  the  carbonic  acid  100  gr.  =  22  of  acid.  If  the  preci- 
pitate do  not  effervesce  with  muriatic  acid,  it  is  sul- 
phate of  baryta,  100  gr.  of  which  =  34  of  sulphuric 
acid.  If  the  precipitate  be  partially  soluble  in  muriatic 
acid,  it  contains  both  carbonate  and  sulphate  of  baryta  ; 
the  proportions  of  each  of  which  may  be  known,  by 
weighing  the  precipitate,  washing  it  with  muriatic  acid, 
and  drying  the  residue.  The  weight  of  this  gives  that 
of  the  sulphate,  tiie  loss  that  of  the  carbonate  of  baryta. 
By  this  means  the  carbonic  and  sulphuric  acids  are  re- 
moved, and  the  whole  of  the  salts  are  converted  to  mu- 
riates. Oxalate  of  ammonia  is  next  to  be  added  to  the 
filtered  fluid.  Oxalate  of  lime  is  precipitated,  which, 
after  being  exposed  to  a  strong  heat,  must  be  converted 
into  sulphate.  (62.)  100  g.  ^:  41.5  of  lime. 

The  filtered  fluid  is  afterwards  to  be  heated  to  about 
100°,  and  reduced  a  little  by  evaporation.  A  solution 
of  carbonate  of  ammonia  is  then  to  be  added  to  it,  and 
immediately  afterwards  a  solution  of  phosphate  of  am- 
monia, continuing  the  addition  of  both  as  long  as  there 
is  any  precipitation,  taking  care  to  leave  an  excess  of 
ammonia.  By  the  addition  of  these  substances,  one 
part  of  the  ammonia  neutralises  the  muriatic  acid  of  the 
muriate  of  magnesia,  the  other  portion  combines  with 
the  phosphoric  acid  and  the  magnesia,  and  forms  the 
triple  phosphate  of  magnesia  and  ammonia  which  is 
precipitated.  By  exposing  this  to  a  red  heat  for  an 
hour  It  is  converted  into  phosphate  of  magnesia,  100  gr. 
of  which  ^:  40  magnesia.  After  this  the  fluid  contains 
muriate  of  soda,  perhaps  with  muriate  of  ammonia.  To 
procure  the  former  it  must  be  evaporated  to  dryness, 
and  the  residue  exposed  to  a  high  temperature,  100  ~ 
53.3  soda. 

The  muriatic  acid  in  the  muriate  of  soda  obtained 
may  be  either  greater  or  less  than  what  was  contained 
originally  in  the  fluid;  part  of  the  soda  may  have  been 
disengaged  from  the  other  acids,  and  have  combined 
with  the  muriatic  acid  of  the  muriate  of  baryta,  used  in 
the  precipitation  of  the  sulphuric  and  carbonic  acids. 
If  tills  be  the  case,  the  acid  in  the  muriate  of  soda  pro- 
cured will  be  greater  than  what  existed  in  the  water ; 
or  the  soda  may  be  in  less  quantity  than  could  neutral- 
ize the  whole  of  the  muriatic  acid,  part  of  this  acid  hav- 


ing been  combined  with  the  other  bases.  If  this  be  the 
case,  the  acid  set  free  during  the  addition  of  the  ammo- 
niacal  salts  would  be  contained  in  the  residue  of  the 
evaporation  in  union  with  ammonia,  but  would  be  vo- 
latilized by  the  heat,  the  muriatic  acid  in  the  muriate  of 
soda  would  therefore  be  less  than  the  water  originally 
contained.  Though  the  cjuaiitity  of  muriate  of  soda 
procured,  therefore,  gives  the  real  riuantity  of  the  soda, 
yet  it  does  not  afford  the  proportion  of  the  muriatic 
acid.  This  may  be  discovered,  by  coinbining  by  cal- 
culation the  bases  with  the  acids,  taking  the  cjuantiiy  of 
muriatic  acid  in  the  muriate  of  soda,  and  thus  we  will 
find  whether  there  be  a  deficiency  or  redundance  of 
muriatic  acid.  By  subtracting  the  surplus  from  what 
exists  in  the  nniriatc  of  soda,  or  by  adding  the  deficiency 
to  it,  we  arrive  at  the  quantity  of  the  muriatic  acid. 
This  method  is,  however,  liable  to  fallacy.  It  is  better, 
therefore,  to  take  a  separate  portion  of  the  water,  eva- 
porated to  the  proper  strength,  and  remove  the  carbonic 
and  sulphuric  acids  by  means  of  nitrate  of  baryta,  and 
then  add  nitrate  of  silver  to  it,  by  which  we  ascertain 
the  quantity  of  muriatic  acid.  (61). 

By  these  different  steps  we  ascertain  the  quantity  of 
the  different  ingredients.  We  must  next  ascertain  the 
state  of  combination  in  which  they  existed.  This  is 
done,  by  supposing  that  the  ingredients  were  so  united 
as  to  form  the  most  soluble  salts.  Should  other  sub- 
stances, besides  these  mentioned,  be  supposed  to  exist 
in  the  water,  as  potassa  or  alumina,  tliey  must  be  detect- 
ed by  their  proper  test,  and  their  proportions  ascertain- 
ed. These,  it  is  supposed,  are  likewise  so  combined,  as 
to  form  with  the  acids  the  most  soluble  compounds. 
Thus,  in  his  experiments  on  sea  water.  Dr.  Murray 
found  that  a  pint  of  this  fluid  contained. 

Lime 2.9 

Magnesia 14.8 

Soda 96.3 

Sulphuric  acid    .     .     .       14.4 
Muriatic  acid      .     .     .      97. 7 


226.1 


These,  he  inferred,  existed  in  the  water  in  the  slate  of 
muriate  of  soda,  muriate  of  lime,  muriate  of  magnesia, 
and  sulphate  of  soda.  The  quantity  of  sulphate  of  soda 
equivalent  to  14.4,  of  sulphuric  acid  is  25.6  ;  the  re- 
mainder of  the  soda  85.1  is  united  with  74.2  of  muriatic 
acid,  to  form  159.3  of  muriate  of  soda.  The  quantity 
of  muriate  of  lime,  equivalent  to  2.9  of  lime,  is  5.7. 
The  14.8  of  magnesia  is  combined  with  the  remainder 
of  the  muriatic  acid,  to  form  35.5  muriate  of  magnesia. 
The  saline  contents,  then,  according  to  this  way  of  de- 
termining the  compounds,  are 

Muriate  of  soda  .     .      159.3 

Muriate  of  magnesia     95.5 

Muriate  of  lime     .     .      5.7 

Sulphate  of  soda    ,    .    25.6 

226.1 

In  the  same  way,  having  ascertained  the  proportions 
of  the  different  ingredients  in  any  mineral  water,  the 
quantities  of  the  compounds  which  they  form  may  be 
ascertained. 

If  this  view  of  the  constitution  of  mineral  waters  be 
correct,  the  component  parts  of  those  analysed  will  be 
very  different  from  what  has  been  stated  in  the  foregoing 
Table,  these  having  been  ascertained  by  the  evaporation 
of  the  fluid,  and  by  the  other  methods  usually  followed 
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in  the  analysis  of  mineral  waters.  Thus  those  which 
have  yielded  sulphate  of  lime  and  muriate  of  soda,  it  is 
inferred,  contain  muriate  of  lime  and  sulphate  of  soda, 
the  two  former  having;  been  generated  during  the  eva- 
poration by  the  decomposition  of  the  latter.  The  quan- 
tities of  the  substances  contained  in  the  water  may  be 
ascertained,  by  finding  the  ecjuivalents  of  the  difi'creiit 
compounds.  Thus  100  of  sulphate  of  lime  are  equiva- 
lent to  81.5  of  muriate  of  lime;  and  100  muriate  of 
soda  are  equivalent  to  122  sulphate  of  soda.* 


The  mode  of  analysing  mineral  waters  recommended 
by  Dr.  Murray,  is  one  attended  with  much  less  labour, 
and,  it  is  probable,  leads  to  results  at  least  as  accurate, 
if  not  more  so,  than  those  obtained  by  any  of  the  other 
methods  of  analysis.  A  strong  argument  in  its  favour, 
is  its  detecting  in  mineral  waters  substances  which  act 
powerfully  on  the  animal  system,  and  thus  enabling  us 
to  account  for  the  medicinal  effects  of  some  of  them, 
which  cannot  be  done  by  the  other  modes  of  analysis. 


MEVERALOGY. 


MiMER.^LOGY  is  that  branch  of  natural  history  which 
makes  us  acquainted  with  all  the  properties  and  rela- 
tions of  minerals.  It  is  divided,  by  Werner,  into  several 
branches,  or  doctrines,  viz.:  Oryctognosy,  geognosy, 
mineralogical  chemistry,  mineralogical  geography,  and 
economical  mineralogy.  Oryctognosy,  (or  mineralogy, 
commonly  so  called,)  arranges  and  describes  simple 
minerals,  according  to  their  external  characters  ;  geog- 
nosy makes  us  acquainted  with  the  structure,  relative 
position,  materials,  and  mode  of  formation  of  mountain 
rocks,  or  those  mineral  masses  of  which  the  crust  of 
the  earth  is  composed  ;  mineralogical  chemistry  enume- 
rates the  various  chemical  properties  and  relations  of 
minerals  ;  mineralogical  geography  delineates  the  geo- 
graphical distribution  of  simple  and  compound  minerals 
over  the  face  of  the  earth  ;  and  economical  mineralogy 
teaches  us  the  various  uses  of  minerals,  whether  simple 
or  compound. 

In  the  general  view  of  mineralogy  adapted  to  the 
nature  of  an  Encyclopaedia,  we  cannot  use  this  arrange- 
ment of  Werner's.  We  shall  consider  mineralogy  un- 
der two  heads;  viz.  Geognosy  an<i  Oryctognosy;  and 
view  them  in  such  a  manner  as  to  include  the  most  im- 
portant details  which  belong  to  the  doctrines  of  chemi- 
cal, geographical,  and  economical  mineralogy. 

GEOGNOSY. 

CHAP.  I.     History. 

This  important  branch  of  natural  history  makes  us 
acquainted  with  the  structure,  relative  position,  mate- 
rials, and  mode  of  formation  of  the  mineral  masses  of 
which  the  crust  of  the  earth  is  composed.  The  term 
Seog7iosy  is  derived  from  the  Greek  words  '/«,  the  earth, 
antl  yvwir/j,  knowledge.  It  has  been  confounded  with 
orologij,  which  instructs  us  regarding  the  physiognomy 
of  mountains  ;  with  geogony,  which  is  purely  hypothe- 
tical, consisting  of  very  abstiact  speculations  regarding 
the  original  formation  of  the  earth;  also  with  geology, 
which,  howtver,  has  a  more  extensive  signification,  for 
the  word  Aoyej  comprehends  the  whole  science,  or  ra- 
tionale of  any  subject;  and  therefore  geognosy  is  only  a 
branch  of  giology.  Geology,  indeed,  according  to 
Werner,  comprehends  not  only  geognosy,  but  also  geo- 
grafihy,  hydrography,  meteorology,  and  geogouy. 

The  speculative  part  of  gtognusy  engaged  the  atten- 
tion of  mankind  at  a  very  early  period ;  for  we  find  that 
the  priests  of  Et;ypt  maintained  the  aqueous  origin  of 
the  globe.  From  E-ypt  science  passed  into  Greece  ; 
and  we  learn  that  Thales,  one  of  the  most  distinguished 


of  the  Grecian  philosophers,  taught  the  Neptunian  view 
of  the  origin  and  formation  of  the  earth,  which  he  had 
become  acquainted  with  during  his  residence  in  Egypt. 
Zeno,   another  learned  Greek   philosopher,  maintained 
that  fire  was  the  firima  materia,  and  that  the  earth   was 
formed  from   the  igneous  element.     But  it   would  be 
vain  to  attempt  an  account  of  the  various  fanciful  specu- 
lations on  the  formation  of  the  earth,  proposed  by  an- 
cient authors.     These  afford  us  no  satisfactory  informa- 
tion, in   regard  to  the  materials  and  structure  of  the 
crust  of  the  earth.     Agricola,  in  Saxony,   and  that  re- 
markable man  Bernard  de  Palissy,  in  France,  were  the 
first  observers  who  proposed  rational  opinions  respect- 
ing the  formation  of  minerals.     But  the  universal  devo- 
tion to  idle,  useless,  and  pernicious  scholastic  discus- 
sions, so  prevalent  at  that  time,  and  which  continued  for 
a  long  succeeding  period,  occasioned  an  almost   total 
neglect  of  their  observations  and  opinions.     In  the  year 
1740,  De  Maillet,  who  had  resided  long  in  Egypt,  and 
who  adopted  the  opinions  of  the  ancient  philosophers  of 
that   country,  where  he  himself  had  witnessed  how  the 
waters,  by  the  deposition  of  earthy  matter,  contributed 
to  the  magnitude  of  the  earth,  attempted  a  general  ex- 
planation of  the  formation  of  the  globe.     In  his  curious 
work,  entitled  Telliamed,   (his  own  name  reversed,)  he 
maintains,  that  our  globe  is  composed  of  strata,  which 
have  been  successively  deposited  over  each  other  by  the 
sea,  which  gradually  retired  and  uncovered  the  present 
continents.     This  opinion  was  adopted  by   Linnaeus,  in 
his  amusing  tract,  entitled  De  Telluris  habiiabilis  incre- 
7nento ;  and  Buffon,  in  his  splendid  vision  of  the  forma- 
tion ol  the  earth,  inclines   partially  to  this  hypothesis  ; 
for  he  considers  the  superficial  strata  of  the    globe  as 
having  been  formed  from  water.     But  all  these  specu- 
lations rested  on  a  very  insecure  basis  ;  because  the  mi- 
neralogy of  no  tract  of  country  had  hitherto  been  accu- 
rately and  scientifically  examined.     It  was  therefore  idle 
to  attempt  to  speculate   on   the   formation  of  the    earth 
with  any  prospect  of  success,  when   wc  were  ignorant 
of  the  materials  of  which  it  is  composed,   and  of  their 
structures  and  modes  of  arrangement. 

Tilias,  a  Swede,  was  one  of  the  first  naturalists  who 
was  aware  of  the  utility  and  importance  of  such  de- 
scriptions;  and,  in  the  year  1750,  he  published  several 
topographical  descriptions,  illustrative  of  districts  in 
Sweden.  This  examjile  was  speedily  followed,  and,  in 
the  year  1756,  Lehman,  a  German  miner,  published  his 
celebrated  work  on  secondary,  or  Boetz  rocks,  in  which 
the  distinction  into  primitive  and  secondary  mountains 
is  first  proposed.  Wallerius,  professor  of  mineralogy 
at  Upsal,  by  the  publication  of  his  system  of  mineralogy 


For  findings  these  numbers,  the  scale  of  equivalents  of  M'ollaston  is  admirably  adapted,  as  by  it  a  great  deal  of  calculation  is  saved. 
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in  1778,  and  Gerhard,  in  liis  elementary  work  on  mine- 
rals, made  us  acquainted  wiih  the  geognoslical  situation 
of  many  minerals.  But  of  all  tlie  works  of  that  period, 
the  most  important  was  tlie  physical  geography  of  Berg- 
man, in  which  wc  find  collected  and  disposed,  in  a 
luminous  order,  all  the  facts  and  observations  hitherto 
published,  in  regard  to  the  strata  of  the  earth,  and  to 
mineral  veins.  Travellers  now  made  the  investigation 
of  the  strata  of  countries  an  object  of  particular  atten- 
tion. Pallas,  who  was  employed  by  the  Russian  gov- 
ernment, in  examining  the  r)atural  productions  of  that 
vast  empire,  although  the  state  of  mineralogy  at  that 
period,  and  the  rapidity  of  his  journeys,  prevented  mi- 
nute invcs'.igations,  made  many  important  gcognostical 
observations,  and  was  the  first  who  investigated  with 
care  the  numerous  and  striking  fossil  remains  of  ele- 
phants, rhinoceroses,  and  other  genera  of  the  torrid 
zone,  found  buried  under  the  icy  soil  of  Siberia. 

Guettard  and  Monnet,  in  France,  supported  by  pub- 
lic aid,  and  assisted  by  many  naturalists,  undertook  the 
mineralogical  description  of  France.  Several  parts  of 
this  work  were  published,  but  the  facts  were  not  well 
arranged  or  connected.  Lavoisier,  the  celebrated  che- 
mist, co-operated  in  this  mineralogical  history  of  France, 
and  published  several  beautiful  descriptive  memoirs. 
Other  naturalists  gave  descriptions  of  districts  in  France; 
Gciisanc  published  that  of  Languedoc ;  Faujas  that  of 
Dauphiny,  and  made  us  acquainted  with  the  volcanoes 
of  Vivarais  ;  Dcsmarest  had  already  described  the  vol- 
canoes of  Auvcrgne  ;  Palassou,  in  his  essay  on  the  Py- 
renees, explained  the  structure  of  that  great  range  of 
mountains,  and  was  the  first  to  state  the  important  fact, 
that  the  direction  of  the  strata  is  parallel  with  that  of 
the  chain.  But,  of  all  the  works  published  at  this  pe- 
riod, (1779,)  the  most  important,  and  that  which  contri- 
buted in  the  most  eminent  degree  to  the  advancement 
of  geognosy,  was  the  first  volume  of  the  travels  of  the 
celebrated  Saussure.  It  contains  many  interesting  mi- 
neralogical facts,  and  numerous  important  geological 
observations.  The  succeeding  volumes  of  this  work  of 
Saussure's  abound  in  valuable  facts  and  beautiful  views 
of  nature,  and  cliaracterise  him  as  one  of  the  most  pro- 
found and  successful  of  geologists.  J.  A.  Deluc,  also 
a  native  of  Geneva,  and  cotemporary  of  Saussure,  was 
an  active  enquirer,  who  added  several  important  facts 
and  views  to  geology.  Some  years  before  the  appear- 
ance of  the  works  of  Saussure  and  of  Deluc,  the  cele- 
brated Werner  was  appointed  professor  of  mineralogy 
at  Freyberg  in  Saxony.  This  remarkable  man,  by  his 
numerous  observations,  and  profound  views  of  nature, 
created  a  new  aera  in  mineralogy.  He  was  the  first  to 
point  out  and  explain  the  true  mode  of  investigating 
geognostical  phenomena  ;  he  first  arranged  and  deve- 
loped the  principal  structures  that  occur  in  the  crust  of 
the  earth,  and  explained  and  enumerated  the  various  re- 
lations of  mountain-rocks,  beds,  and  veins,  and  of  the  fos- 
sil organic  remains  contained  in  strata  of  difl'erent  kinds. 

Unfoi'tunately  for  science,  he  published  but  little,  so 
that  his  discoveries,  arrangements,  and  views,  were 
principally  made  known  by  the  writings  of  his  nume- 
rous pupils.  These- were  of  all  countries,  from  the 
shores  of  ihe  Black  Sea  to  the  extremity  of  Norway  ; 
and  his  fame  and  views  were  carried  to  the  Americas, 
and  princiijally  by  his  own  pupils.  Indeed  most  of  the 
distinguished  n\incralcgists  of  the  present  age  have  pro- 
ceeded from  the  celebrated  school  of  Freyberg.  Mobs, 
Charpeniicr,    Buch,    Raumer,    Freislcben,   Humboldt, 


Steffens,  Engelhart,  Esmark,  d'Andrada,  Brocchi,  De  la 
Rio,  and  many  others,  might  be  mentioned  as  pupils  of 
this  great  and  profound  naturalist.  Whilst  Werner,  by 
his  prelections,  and  the  activity,  zeal,  and  skill  uf  his 
pupils,  Was  advancing  geognosy  in  Germany,  and  in 
many  other  countries,  we  find  that  Patrin,  Dclamethei-ie, 
Raymond,  and  others  in  France,  were  adding  to  our 
knowledge  of  the  structure  and  composition  of  the 
earth.  But  of  all  French  geologists,  the  most  distin- 
guished was  Dolomieu.  He  was  one  of  the  first  na- 
turalists who  examined,  in  a  satisfactory  manner,  the 
nature  of  active  volcanoes,  and  his  writings  and  views, 
in  this  department  of  geognosy,  may  be  considered  as 
having  led  the  way  to  the  investigations  and  views  of 
Spallanzani,  Fortis,  Faujas,  Breislac,  and  Cordier.  But 
he  did  not  confine  his  attention  solely  to  the  study  of 
volcanic  districts,  for  he  has  left  several  interesting  me- 
moirs on  mineral  formations.  In  France,  the  study  of 
petrifactions,  or  fossil  organic  remains,  has  materially 
contributed  to  the  advancement  of  geognosy.  The  pre- 
vious views  of  Werner,  on  this  subject,  the  discoveries 
and  observations  of  Hunter,  Blumenbach,  Schlottheim, 
and  others,  paved  the  way  for  the  more  extended  and 
brilliant  investigations  of  Cuvicr. 

AVhilst  geognosy  was  advancing  in  other  countries,  it 
was  until  lately  but  little  attended  to  in  Great  Britain. 
The  publication  of  the  theory  of  Burnet,  in  1681,  and 
the  speculations  of  Robinson,  in  1699,  amused,  without 
communicating  any  real  information.  Woodward's  Es- 
say on  the  Natural  History  of  the  Earth,  published  in 
1702,  was  the  first  which  contained  any  facts  of  impor- 
tance, and  the  lectures  and  discourses  on  earthquakes, 
by  Robert  Hooke,  in  1705,  the  physico-theological  dis- 
courses of  Ray,  in  1713,  and  the  new  theory  of  the 
earth  of  Wliistcn,  in  1722,  were  principally  of  a  specu- 
lative nature.  The  inquiry  into  the  original  state  and 
formation  of  the  earth,  by  John  Whitehurst,  published 
in  1778,  although  principally  theoretical,  contained 
good  observations  on  the  structure  of  some  districts  in 
England.  James  Douglass,  m  1785,  published  a  dis- 
sertation on  the  antiquity  of  the  earth,  in  which  certain 
fossil  organic  remains  arc  particularly  considered. 
About  this  time,  Dr.  Hutton,  of  Edinburgh,  published, 
in  the  P/iilosofihital  Transactions  of  the  Royal  Society  of 
Edinburgh,  a  sti iking  essay  on  the  theory  of  the  earth. 
But  this  work,  like  all  those  of  a  merely  speculative 
nature,  did  not  afford  any  beneficial  results  to  geog- 
nosy ;  indeed  it  remained  nearly  unnoticed,  except  in 
some  controversial  tracts,  by  Mr.  Kirwan,  until  it  was  re- 
produced to  the  public  by  Professor  Playfair,  in  his  in- 
teresting work,  entitled  "  Ilhistralions  of  the  Huttonian 
Theory"  published  in  1800.  In  1801,  Professor  Ja- 
meson published,  in  two  volumes  quarto,  the  results  of 
his  observations  on  the  geognosy  of  tht  Hebrides,  Ork- 
ney, and  Shetland  Islands,  in  a  work  entitled  Mine- 
ralogy of  the  Scottish  Isles.  This  was  the  first  exten- 
sive topographical  geognostical  v/ork  that  had  appeared 
in  Britain.  In  1808,  the  same  naturalist  published  his 
Elements  of  Geognosy ■,  in  which  the  structuie  and  ma- 
terials of  the  eartii  are  scientifically  considered.  About 
this  time  the  Wernerian  Society  of  Edinburgh,  and  Geo- 
logical Society  of  London,  weie  established;  two  asso- 
ciations which  have  eminently  contributed  to  the  ad- 
vancement of  geognosy.  Other  geological  societies 
have  since  been  established  in  different  parts  of  Great 
Britain;  and  the  science  is  now  extensively  and  actively 
cultivated  in  every  civilized  country  in  Europe. 
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CHAP.  ir. 

Description  of  the  Surface  of  the  Earth. 

When  we  take  a  very  general  view  of  the  earth,  it 
appears  as  a  globular  solid  mass,  whose  surface  is  di- 
versified by  numerous  eminences,  of  various  magnitudes 
and  foims, 

2.  Experience  teaches  us,  that  the  great  fossil  masses, 
of  which  the  solid  body  of  the  earth  is  composed,  when 
viewed  on  the  great  scale,  have  a  tabular  form,  and  arc 
consequently  more  extended  in  length  and  breadth  than 
in  thickness. 

We  also  find  that  tlicse  masses  or  rocks  are  com- 
posed of  different  minerals,  in  various  states  of  aggre- 
gation. Of  these  the  earthy  form  the  greater  portion 
of  the  earth,  while  the  saline,  inflammable,  and  metal- 
lic minerals  occur  in  very  various  and  remarkable  re- 
lations, in  the  greater  and  more  prevalent  masses,  yet 
always  in  such  a  proportion,  that  wlien  viewed  on  the 
great  scale,  they  do  not  contribute  to  the  formation  of 
the  figure  of  the  earth  or  its  surface. 

3.  When  we  examine  the  surface  of  the  globe  more 
particularly,  a  certain  locality  of  its  inequalities  is  to  be 
observed.  Thus  the  most  considerable  inequalities, 
those,  namely,  which  present  the  most  frequent  and 
the  deepest  sections  and  fissures,  are  always  found  in 
the  more  elevated  regions;  while  in  the  lower  places 
we  observe  very  few,  and  by  no  means  such  special 
elevations  and  depressions.  We  further  observe,  that 
the  masses  of  which  the  higher  and  lower  parts  of  the 
earth  are  composed,  are  by  no  means  of  the  same  na- 
ture. The  elevated,  rugged,  and  very  uneven  places, 
are  mostly  composed  of  rocky  masses,  which  present 
to  the  eye  rough,  bare,  and  fissured  cliffs,  mural  preci- 
pices, and  even  entire  rocky  valleys.  On  the  other 
hand,  in  the  lower  parts  of  the  earth,  we  find  in  gene- 
ral earthy  masses,  as  clay,  loam,  sand,  and  rolled  stones  ; 
but  neither  cliffs  nor  rocky  valleys,  and  only  single 
blocks  of  the  materials  of  the  more  elevated  places. 

4.  There  is  still  another  general  and  very  interesting 
observation  to  be  made,  namely,  that  the  remains  of 
organic  beings  more  or  less  changed,  (what  are  deno- 
minated /ietrifactio72s,)  are  found  embedded  in  these 
rocks.  These  remarkable  bodies  are  generally  found 
in  the  middle  and  lower  heights  of  the  earth.  In  the 
middle  heights  they  are  still  very  rare  ;  but  they  in- 
crease in  variety  and  number,  as  we  approach  the 
lower  places,  and  are  at  length  accumulated  in  immense 
quantities  in  the  lowest  parts.  We  also  observe,  that 
the  organic  remains  found  in  the  middle  heights  are 
totally  changed  into  stone ;  but  the  lower  the  situa- 
tion, the  more  these  bodies  appear  unaltered,  or  ap- 
proach to  their  original  state.  It  is  also  observed, 
that  the  higher  places  afford  different  genera  and  spe- 
cies of  petrifactions  from  those  found  in  the  lower ; 
and  although  we  are  able  to  show  the  originals  of  some 
of  those  petrifactions  which  are  found  in  lower  places, 
as  proofs  of  their  origin,  those  found  in  the  middle 
heights  belong  to  species  that  are  unknown  to  us. 
Lastly,  we  may  remark,  that  in  all  the  situations  al- 
ready mentiohed,  that  is,  from  the  middle  to  the  low- 
est heights,  but  particularly  in  the  latter,  there  are  some 
rocks  in  which  few  or  no  traces  of  such  organic  remains 
have  ever  been  found  ;  although,  from  the  local  situa- 
tion of  the  rocks,  we  might  as  readily  expect  to  find  pe- 
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trifactions  in  them,  as  in  other  rocks  of  the  same  rela- 
tive height. 

5.  When  we  examine  the  surface  of  the  earth  more 
particularly,  we  find  that  the  special  inequalities  are  in- 
cluded in  others  more  general ;  that  these  general  ine- 
qualities are  again  contained  in  others  still  more  gene- 
ral ;  and  that  at  length  the  whole  are  included  in  the 
most  general.  These  inequalities  may  be  divided  into 
five  classes  or  degrees.  The  first  contains  the  most 
general  inequalities  ;  these  are  the  bottom  of  the  sea, 
and  the  dry  land.  The  second  comprehends  wh:.t  may 
be  termed  loiu  country  and  high  country.  The  third, 
which  is  more  special,  comprehends  mountain  groufis. 
The  fourth,  which  is  still  more  particular,  comprehends 
mountain  chains  and  -valleys.  The  fifth  and  last,  which 
is  the  most  special,  comprehends  single  mountains,  and 
the  ravines  or  valleys  between  them.  We  have  thus  a 
most  beautiful  series,  from  the  single  mountain  and  the 
ravine  to  the  great  fabric  of  the  high  country ;  and  still 
further  to  the  most  general  division  of  the  inequalities 
of  the  earth's  surface,  the  dry  land,  and  the  bottom  of 
the  sea. 

First  Degree. 
Dry  Land.  Bottom  of  the  Sea. 

Second  Degree. 
High  Land.  Low  Land. 

Third  Degree. 
Alpine  Land.  Plain. 

The  mountainous  and  hilly  land  make  the  transition 
from  the  Alpine  land  to  the  plain. 

Fourth  Degree. 
iNIountain  Range.  Valley. 

Fifth  Degree. 
Mountain.  Ravine. 

We  shall  now  consider  each  of  these  inequalities  in 
detail. 

6.  In  regard  to  the  bottom  of  the  sea,  we  may  at  pre- 
sent remark,  that  it  is  diversified  by  many  inequalities; 
which,  however,  are  not  so  special  as  those  on  the  sur- 
face of  the  dry  land. 

The  ocean  covers  about  three-fifths  of  the  whole 
earth,  so  that  there  is  but  a  comparatively  small  portion 
of  it  elevated  above  the  surface  of  the  water.  Even  this 
does  not  form  a  connected  whole ;  on  the  contrary,  it  is 
divided  into  a  number  of  detached  masses,  to  which 
geographers  have  given  different  names:  the  larger 
are  denominated  continents,  the  smaller,  islands. 

The  geographic  division  of  the  earth  into  continents 
is  not  quite  correct.  Thus  Europe  and  Asia,  which 
form  but  one  continent,  are  by  geographers  divided 
into  two  ;  whereas  America,  which  forms  two  very  dis- 
tinct continents,  having  their  natural  boundary  at  the 
Isthmus  of  Darien,  is  considered  as  one.  Europe  and 
Asia  should  therefore  be  considered  as  furmiog  one  con- 
tinent, and  America  two.  Africa,  on  the  contrary,  is  well 
characterised  as  a  distinct  continent. 

The  great  inequality  of  the  distribution'  of  tiie  land, 
which  rises  above  the  surface  of  the  ocean,  deserves  at- 
tention. If  we  conceive  the  earth  divided  into  two 
equal  parts  by  the  equator,  we  shall  find  a  most  strik- 
ing difference  in  the  proportion  of  land  on  its  north 
and  south  side*:  the  southern  half  is  almost  entirely 
composed  of  water;  but  in  the  northern,  the  greater 
3  G 
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portion  is  land.  The  proportion  of  land  on  the  north 
and  south  sides  of  the  equator,  is  as  f  to  ^.  It  has 
been  also  observed,  that  it  the  earth  be  divided  by  a 
rneridiaii  line,  the  proportion  of  land  and  water  on  op- 
posite sides  is  strikingly  diflerent;  there  being  always 
a  preponderance  of  water  in  the  one  side,  and  land  on 
the  other. 

This  great  accumulation  of  land  in  the  northern  half 
of  the  globe,  suggested  to  some  speculators  the  idea  of 
the  existence  of  a  southern  coniincnt  ;  as  they  conceiv- 
ed it  to  be  impossible  that  tlie  equipoise  of  the  earth 
could  otherwise  remain  undisturbed.  The  illustrious 
Cook,  however,  has  shown,  that  even  beyond  71°  S. 
latitude,  there  is  no  appearance  of  a  continent  ;  and 
that  iliese  dreary  regions  of  water  and  ice  are  only  di- 
versified by  a  few  islands.* 

7.  The  most  general  inequalities  observable  on  the 
surface  of  the  dry  land  are,  as  we  have  already  ob- 
served, /ligh  land  and  loiu  land.  By  the  first,  we  un- 
derstand a  lofty,  uneven,  and  widely  extended  mass  of 
land  :  by  the  second,  a  great  and  widely  extended  low 
and  flat  country. 

In  Europe,  we  find  but  two  high  lands  and  one  low 
land.  Tlie  one  is  the  great  European  or  Southern ; 
the  other  the  Scandinavian  or  Northern.  The  one  has 
its  middle  point  in  Switzerland,  in  the  Tyrol,  and^the 
Aips  of  Savoy.  Hence  ii  passes  through  three-fourths 
of  France  ;  traverses  the  whole  of  Portugal  and  Spain  ; 
includes  nearly  two-thirds  of  Germany  ;  passes  through 
the  greater  part  of  Italy  ;  and  also  part  of  Hungary  and 
Turkey;  and  terminates  on  the  borders  of  the  Blatk 
Sea.  The  course  of  this  high  land  determines  that  of 
the  great  low  land.  Saxony  lies  nearly  on  the  border 
of  this  low  land  or  plain.  It  passi  s  through  the  north 
part  of  Saxony,  to  the  East  or  Baltic  Sea.  It  also 
passes  by  the  foot  of  the  Hartz  Mountains;  through  the 
upper  part  of  Westphalia  ;  and  further,  through  the 
■whole  of  Holland,  the  Netherlands,  and  a  small  part  of 
France  ;  it  even  reaches  the  east  coast  of  this  island.  It 


extends  very  considerably  towards  the  north,  including 
in  its  course,  Prussia,  Poland,  and  nearly  all  Russia  in 
Europe  ;  and  reaches  to  the  Uralian  Mountains,  includ- 
ing the  greater  part  of  Moldavia. 

The  other  high  land  rises  in  Norway  and  Sweden; 
comprehends  a  portion  of  Russia  ;  and  extends,  with 
some  interruption,  to  the  Uiaiian  mountains. 

High  and  fiw  lands  might  also  be  pointed  out  in  the 
otiiei  continents. 

8.  E\try  high  land  is  composed  of  what  may  be  term- 
ed at/iiiie,  mountainous,  and  liilty  land  ;  and  sometimes 
of  small  plaii/S.  Tlu  low  laiil,  on  the  contrary,  consists 
priricipally  oi  filains  ;  but  we  find  in  it,  also,  sometimes 
mountainous  and  hiily  land,  aiid,  very  rarely,  small  moun- 
tain groups.  Here  llie  constituent  parts  are  directly  re- 
versed ;  in  high  land,  the  alpine  country  forms  the  pre- 
dominating feature,  hut  in  low  land  Hie  plain  is  the  cha- 
racteristic ;ippcarance. 

9.  Alliine  land  is  composed  of  mountabi  grou/ia,  or 
groups  of  mountains.  Each  inouniain  group  consists  of 
a  number  of  inequalities,  which  are  dt-Hominated  moun- 
tain,) ;  and  these  are  arranged  into  series,  forming  vvhat 
arc  called  rnounlain  cliains,  or  chains  of  mountains.  A 
number  of  these  cliains,  when  joined  together  in  a  de- 
terminate manner,  lorm  a  mountain  grou/i.  Mountain 
groups  are  thus  excellently  disunguisheii  from  the  other 
constituent  parts  of  the  high  land. 

It  is  of  much  importance  to  be  able  to  discriminate 
a  mountain  group  from  others  on  which  it  may  border, 
or  with  which  it  may  be  surrounded.  For  facilitating 
this  discrimination  it  may  be  remarked,  that  mountain 
groups  are  highest  in  the  middle,  and  usually  become 
gradually  lower  and  smaller  towards  the  extremities; 
and  that  each  individual  group  has  a  particular  direc- 
tion. 

Rlountain  groups  are  sometimes  separated  from  each 
other  by  plains;  sometimes  by  valleys;  frequently  by 
mountainous  or  hilly  country. 

10.  Mountainous  land  is  composed  of  mountains  that 


*  The  ilrij  land,  according  to  some  French  geographers,  is  divided  hito  thvee  viorUla,  the  Old  World,  JVew  World,  and  Maritime 
JForld ;  and  these  are  subdivided  into  eight  divisions  or  parts. 

The  old  -wofld,  in  tlie  eastern  hemisphere,  extends  from  south-west  to  north-east,  and  comprehends  two  continents,  viz.  Africa 
and  Asia,  and  Europe. 

The  ne-iu  -world,  in  the  western  hemisphere,  extends  from  north  to  south,  and  is  composed  of  tvo  continents,  North  and  SoutlJ 
America.  ,    ,     .  . 

To  the  south-east  of  Asia,  there  is  a  mass  of  land  nearly  as  large  as  FAirope.  U  is  Notasia,  or  New  Holland.  It  is  surrounded  with 
many  islands  of  great  extent,  and  with  smaller  groups  of  islands,  iliat  extend  to  the  vicinity  of  llie  New  World.  This  is  named  the 
maritime  ivnrld.  •  ,      ,      i 

The  maritime  world  is  composed  of  three  distinct  parts  :  1.  .Australasia,  which  includes  New  Holland,  and  the  great  islands  that 
lie  to  the  cast  of  it.  2.  The  great  archipelago  of  islands  to  the  south  of  Asia,  named  the  Arcliipehigo  ofJVotasia.  The  third,  which 
is  named  Pohjiiesia,  includes  the  islands  scattered,  llirough  the  great  Pacific  Ocean. 

Those  islands  situated  near  continents,  are  considered  as  belonging  to  them.  Thus  the  British  Isles  belong  to  Europe ;  those  of 
Japan,  to  Asia  ;  the  \\  est  India  Islands  to  America  ;  Madagascar  to  Africa.  But  there  are  other  small  islands  situated  in  the  middle 
of  the  Great  Ocean,  and  which  cannot  be  referred  to  any  of  the  preceding  divisions.  These  may  be  named  Pclat^icn,  and  belong  to 
the  oceans  in  which  they  are  situated. 

Great  islanda,  like  continents,  have  their  high  chains  of  mountains,  rivers,  lakes,  forests,  deserts,  and  large  animals. 

In  the  island  of  Sumatra,  which  is  only  a  sccomlary  one  in  point  of  na;,'nitiide  in  the  Jlrcldpetago  oj  Wotuniii,  we  meet  with  the 
elephant,  rhinoceros,  and  hippopotamus;  but  the  speces  of  animals  are  often  diflerent  from  those  of  ihe  neighbouring  continents. 
Thus  the  rhinoceros  of  Sumatra  is  diflerent  from  that  of  Asia  and  Africa.  Madagascar  produces  that  singular  species  of  sloth  named 
o!,  and  the  different  species  of  makis,  which  we  do  not  meet  with  in  Africa  or  elsewhere.  The  inhabitants  of  Van  Dieman'.s  Land 
are  very  different  from  those  of  New  Holland  ;  and  the  greater  number  of  mammifenms  animals  and  reptiles  are  specilically  diHe- 
lenl  from  those  met  with  on  the  neighbouring  continent.  The  dog,  which  is  so  much  prized,  and  so  generally  distributed,  is  a 
Btrangerto  them,  while  it  is  met  with  very  generally  in  New  Holland.  Islands  of  a  moderate  extent  have  no  great  animals,  and  their 
rivers  are  smaller  than  those  of  the  first  magnitude. 

The  smallest  isles  arc  simply  rocks,  without  rivulets,  or  even  springs.  Their  precipitous  cliffs  and  caves  are  sometimes  beautifully 
ornamented  with  madrepores,  and  with  fuci  of  various  beautiful  colours  and  elegant  forms.  Their  summiis  are  inhabited  by  peli- 
cans, cormorants,  albatrosses,  frigate  birds,  and  a  host  of  other  marine  birds ;  and  during  tempests,  they  are  lashed  by  a  furious 
and  highlv  phosphoric  ocean. 

As  these  three  worlds  are  narrow  towards  the  south,  and  broad  towards  the  north,  it  follows,  that  the  northern  hemisphere  contains 
the  larger  portion  of  land,  and  m.iy  be  called  the  terrestrial  hemisphere.  The  soutlieni  hemisphere,  which  is  very  much  covered  with 
the  waters  of  the  ocean,  may  be  named  the  maritime  hemisphere. 
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are  aggravated  into  chains;  but  these  chains  not  con- 
nected together  by  a  central  or  high  mountain  chain. 
Hence  it  never  forms  groups.  It  is  lower  than  alpine 
land  ;  and  is  often  intersected,  which  is  never  the  case 
with  alpine  land. 

11.  The  third  constituent  part  of  high  land,  namely, 
Hilly  land,  is  much  lower  than  mountainous  country, 
and  consists  of  gentle,  rounded,  waved-like  elevations. 
These  arc  sometimes  arranged  into  groups. 

We  have  thus  a  complete  series,  from  the  most  elevat- 
ed and  complete  alpine  country,  through  the  mountain- 
ous and  hilly,  to  the  low  country. 

12.  In  regard  to  the  local  situation  of  the  constituent 
parts  of  high  land,  we  may  remark,  that  alpine  land 
forms  its  principal  constituent  part,  and  that  this  is  dis- 
tinguished from  mountainous  and  hilly  land,  not  only 
by  its  frequency,  but  also  by  height,  and  its  usually  oc- 
cupying the  middle  part  of  the  high  land  ;  whereas  its 
borders  are  marked  by  mountainous  and  hilly  land  ; 
thus  forming  the  transition  to  what  is  termed  low  land. 

13.  The  fourth  constituent  part  of  high  land  is 
/ilaiiin.  These  are  small,  isolated,  and  rare  ;  and  hence 
form  but  unimportant  features  in  the  general  aspect  of 
high  land. 

14.  Low  land  differs  very  much  in  its  characters  from 
high  land.  It  is  principally  composed  of  plains,  and 
sometimes  contains  flat  hilly  country,  chiefly  wliere  it 
borders  on  alpine  country.  Very  rarely  small  mountain 
groups  occur  in  it,  and  these  always  occupy  its  middle 
part. 

15.  As  alpine  land  is  very  varied  in  its  aspect,  it  will 
be  proper  now  to  consider  its  different  parts  somewhat 
in  detail.  When  a  mountain  group,  or  alpine  land,  is 
viewed  as  a  whole,  it  appears  highest  in  the  middle  ; 
and  this  highest  part  extends  through  the  whole  group 
without  being  intersected.  This  elevated  portion  is  by 
geographers  denominated  the  /ligh  mountain  chain,  and 
is  one  of  the  most  remarkable  parts  of  a  mountain 
group,  because  nature  appears  to  have  arranged  all  the 
other  parts  as  subordinate  to  it.  It  is  the  water-shed  for 
the  whole  of  the  neighbouring  country,  and  is  parallel 
to  the  length  of  the  group  ;  hence  the  extremities  of  the 
group  are  at  the  same  time  that  of  the  high  mountain 
chain.  , 

All  the  other  parts  of  the  mountain  group  decline  on 
both  sides  from  the  high  mountain  chain  ;  and  the  in- 
clined plains  thus  formed,  are  denominated  the  fall  or 
acclivity  of 'he  group.  The  inclination  of  the  acclivity 
varies  from  2°  to  6"  ;  that  of  the  northern  declivity  of 
the  Pyrenees  is  from  3°  to  4°  ;  that  of  the  southern  ac- 
clivity of  the  Alps,  from  the  line  formed  by  the  colos- 
sal summits  of  Mont  Blanc,  Mont  Cerven,  and  Mont 
Rose,  and  of  which  the  general  height  is  3500  metres, 
to  the  plains  of  Piedmont  and  Lombardy,  is  3^".  But 
as  such  a  general  inclination  is  made  up  of  many  parti- 
cular inclinations,  on  account  of  the  inequalities  of  the 
acclivity,  we  must,  before  we  reach  the  summit,  ascend 
and  descend  acclivities  mucl^  more  considerable  than 
that  we  have  just  mentioned.  Tne  two  acclivities  of  a 
group  have  rarely  the  same  dejijree  of  inclination  ;  on 
the  contrary,  one  is  generally  shorter  and  steeper  than 
the  other.  Thus,  the  northern  acclivity  of  .the  Erzge- 
berge  is  long  and  gentle,  while  the  southern  is  rapid  and 
short.  In  the  Pyrenees,  the  northern  acclivity  is  more 
extensive  and  steeper  than  the  southern.  The  western 
acclivity  of  the  Andes  is  shorter  and  steeper  than  the 
eastern,    The  lower  part  of  the  group,  thai  which  bor- 


ders on  mountainous  and  hilly  country,  is  denominated 
its  foot.  When  a  portion  of  it  extends  far  into  low 
country,  it  is  denominated  a  mountain  arm.  We  some- 
times meet  with  small  plains  on  the  acclivity  of  the 
group,  and  these  may  be  denominated  mountain  /ilains, 
to  distinguish  them  from  those  observed  in  low  country. 
Very  considerable  heights  sometimes  occur  in  the  ac- 
clivity of  the  group,  but  these  seldom  reach  the  height  of 
the  high  mountain  chain. 

The  concavities,  or  hollows,  in  a  mountain  group,  are 
denominated  valleys.  The  valleys  shoot  from  the  high 
mountain  chain,  intersect  the  acclivity  of  the  mountain 
group,  and  terminate  at  its  foot.  The  valleys  divide  the 
moimiain  chains  from  each  other  ;  and  by  this  division 
nature  has  formed  all  the  varieties  of  structure  observed 
in  mountain  groups. 

The  lateral  chains  shoot  on  both  sides  from  the  high 
mountain  chain  towards  the  foot  of  the  group.  Of 
these  lateral  chains  some  are  more  considerable  thati 
others :  the  most  considerable,  that  which  rises  from 
the  middle  of  the  high  mountain  chain,  and  reaches  to 
the  foot  of  the  group,  is  denominated  the  /irinci/ial 
mountain  chain  ;  the  other  chains  either  shoot  from  the 
foot  of  the  group  towards  the  principal  mountain  chain, 
but  never  reach  the  high  mountain  chain  ;  or  they  pro- 
ceed from  the  high  mountain  chain,  but  never  reach 
the  foot  of  the  group.  The  principal  mountain  chain 
of  one  group  cannot  join  with  the  principal  mountain 
chain  of  another,  nor  can  the  high  mountain  chain 
of  one  group  join  with  that  of  another.  The  summit 
of  a  mountain  chain  is  denominated  its  ridge,  and 
that  of  the  highest  mountain  chain  the  highest  mountain 
ridge. 

We  have  nearly  the  same  circumstances  to  attend 
to  in  regard  to  valleys  as  to  mountain  chains  ;  only 
there  is  here  nothing  analogous  to  the  high  or  middle 
mountain  chain.  There  are  two  chief  kinds  of  valleys, 
namely,  the  principal,  and  lateral  or  subordinate.  The 
principal  valleys  stretch  uninterrupted  from  the  high 
mountain  chain  to  the  foot  of  the  mountain  group,  and 
those  only  are  the  principal  valleys  that  reach  this  point; 
all  the  others  are  subordinate  or  lateral  valleys.  These 
either  extend  from  a  mountain  chain  to  a  principal  val- 
ley, or  begin  from  a  lateral  chain,  or  the  principal 
mountain  chain,  and  terminate  at  the  foot  of  the  moun- 
tain group.  Mountain  chains  are  divided  into  moujt' 
tains  by  small  valleys  or  ravines.  In  the  valleys  of 
mountain  groups,  we  have  always  rivers  or  streams,  but 
in  those  of  mountain  chains,  there  are  either  none,  or 
small  rivulets.  The  bottom  of  such  valleys  has  usually 
a  very  rapid  ascent ;  they  are  not  deep,  and  are  neithei' 
so  wide  nor  so  extensive  as  true  valleys,  or  those  formed 
of  ranges  of  mountains. 

16.  The  different  parts  of  individual  mountains  must 
also  be  described.  Almost  every  mountain  has  a  ybo^j 
acclivity,  and  summit.  By  the  first,  we  understand  the 
lowest  and  flattest  part  of  a  mountain.  It  sometimes 
extends  to  a  considerable  distance,  and  then  rises  under 
an  angle  of  8°  or  10°  ;  when  it  is  less  extensive,  or  has 
a  smaller  base,  it  rises  under  a  somewhat  greater  angle, 
but  never  greatly  exceeds  10°.  The  mountains  in  wide 
valleys  have  generally  a  considerable  foot,  but  those  in 
narrow  valleys  are  less  in  extent.  Sometimes,  as  in 
mountains  having  a  mural  ascent,  \here  is  no  foot. 

The  Acclivity  or  Ascent. — By   this  we  understand  the 
space  contained  between  the  foot  and   the  summit  of  a 
mountain.    It  is  usually  the  steepest  and  most  consi- 
3G2 
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derable  part  of  it.  Its  inclination  is  less  or  more  than 
30°,  and  on  this  depends  the  greater  or  less  covering  of 
soil.  Upon  nn  acclivity  of  30"  and  upwards,  we  find  a 
good  cover  of  soil ;  at  45°,  however,  liie  acclivity  is  too 
great  to  admit  the  growth  of  trees.  Sometimes  the  ac- 
clivity is  perpendicular,  forming  mural  precipices;  and 
it  is  either  mural  on  one,  two,  or  all  sides,  or  in  single 
spots.  Granite,  porphyry,  and  sandstone,  afford  exam- 
ples of  sucli  acclivities.  Humboldt  remarks,  in  regard 
to  acclivities  in  general,  that  they  are  to  be  reckoned 
considerable  when  their  angle  is  7°  or  8°,  which  is  the 
maximum  for  carriages ;  that  they  are  very  rapid  when 
1 5°,  which  is  tlie  maximum  for  loaded  beasts  of  burden  ; 
that  an  inclination  of  35°  is  so  great,  that  we  cannot  as- 
cend it  without  cutting  steps  in  the  rock  ;  and  that,  even 
with  the  aid  of  steps,  an  inclination  of  more  than  44°  is 
very  difficult  of  ascent. 

The  Summit.-— TUii  is  usually  the  smallest  part  of  a 
mountain,  and  its  inclination  is  generally  less  consider- 
able than  that  of  the  acclivity.  There  occur,  however, 
exceptions  to  this  :  thus  there  are  summits  that  rise 
more  rapidly  than  the  acclivity  ;  and  these  are  usually 
very  high,  almost  of  equal  length  with  the  acclivity, 
and  completely  naked.  Such  lofty  and  precipitous 
summits  are,  in  Switzerland,  denominated  Peaks.  The 
summit  varies  considerably  in  its  shape  :  it  is  tabular,  or 
round-backed,  or  obtuse,  or  acute,  or  short  conical. 
Generally  the  shape  of  the  mountain  is  characteristic 
of  the  rock  of  which  it  is  composed.  Thus  gneiss  and 
transition  rocks  form  flat  or  round-backed  summits  ; 
clay-slate,  conical  summits ;  and  basalt  and  some  other 
rocks,  shoit  and  obtuse  conical  summits:  granite  and 
limestone  often  present  extremely  sharp  pointed  summits 
or  peaks. 

The  summits  of  mountains  are  sometimes  divided  by 
means  of  ravines,  and  these  are  to  be  considered  as  the 
smallest  kind  of  valley.  They  form  one  extremity  of  the 
series  of  which  the  principal  valleys  in  mountain  groups 
form  the  other.  The  inequalities  formtd  on  the  sum- 
mits of  mountains  by  these  ravines  or  very  small  valleys, 
are  denominated  Cajts.  A  mountain  may  have  many 
caps,  and  the  highest  of  these  will  be  the  (ofi  of  the 
mouritain. 

17.  Mountain  groups  may  be  considered  under  five 
diflerenl  points  of  view,  namely,  according  to  their 
length,  height,  breadth,  shape  of  the  mountains,  and  tkcir 
connection. 

18.  Mountain  groups,  in  regard  to  their  length,  may 
be  divided  iulo  Jirinci/ial.  middle,  and  small. 

Aprincipal  mountain  group,  or  Alpine  country  must  be 
at  iciibi  130  niiles  long.  They  occur  but  seldom.  The 
Alpsot  Swi'zlerland,  the  Pyrenees,  and  the  Carpathians, 
afford  examples  ot  this  kind, 

A  middle-sized  mountain  group  is  from  40  to  130 
miles  in  length.  The  greater  number  of  European 
mntintain  groups  belong  to  this  class;  as  examples,  we 
may  mention  tlie  Grampians,  Hartz,  the  Reisen  or  Giant 
MooTit  ins.  &c. 

A  smalt  mountain  group  is  from  10  to  40  miles  in 
length  ;  as  examples  of  it,  we  may  mention  the  Forest 
of   ['l.uringia,  and  the  Bohemian  Mittelsjcbirge. 

19.  Mountain  groups,  in  regard  to  their  height,  are 
by  .•  i.'iriaphers  divided  into  high,  of  a  middle  height, 
and  low. 

A  'ugh  mountain  group  is  above  1000  toises  or  fathoms 
in  h'.  igm.  In  Eui -.jn.,  almost  the  only  examples  of  this 
class  are,  the  Aips  of  Switzerland,  Savoy,  the  Tyrol,  and 


the  Pyrenees.  In  the  Alps  of  Switzerland,  the  highest 
point  is  Mont  Blanc,  which  is  about  15,646  feet  above 
the  level  of  the  sea.  The  Jungfrau-horn  is  13,730  feet 
above  the  level  of  the  sea.  In  the  Tyrolean  Alps,  the 
Gross  Glockner  reaches  the  height  of  12,780  above  the 
sea  ;  and  the  Ortler  15,430.  In  the  Pyrenees,  the  highest 
point  is  Mont  Perdu,  wnich  is  1 1,283  I'cet  above  the  sea. 

The  elevations  in  South  Atnerica  are  much  more  con- 
siderable. Thus  Antisanais  19,150;  Tonguragua  16,579; 
Cotopaxi,  according  to  Condamine,  18,890.  Chimhorazo, 
the  most  elevated  summit  in  the  new  world,  is  21,440 
feet  above  the  level  of  the  sea. 

The  Himalya  mountain  in  Asia  is  still  higher,  hav- 
ing, in  some  instances,  an  elevation  of  27,000  feet. 

In  Asia,  Africa,  and  America,  there  appear  to  be 
many  mountain  groups  that  belong  to  this  division. 

20.  Mountain  groups  of  a  middle  height  are  ftom 
500  to  1000  toises  high.  These  arc  not  uncommon.  In 
Germany,  the  Erzgebirge,Fichtelgebirge,Riesengebirge, 
and  Ilariz,  are  of  this  magnitude.  The  highest  point  of 
the  Fichtelgebirge  is  3600  feet;  of  the  Hartz  nearly  the 
same.  The  Schneekoppe  in  the  Riesengcbirge  is  4949 
feet  above  the  sea. 

21.  Loiu  mountain  groups  are  from  600  to  3000  feet 
high.  These  are  the  most  numerous.  The  Schwarz- 
Wald  or  Black  Forest,  the  mountains  between  Mora- 
via and  Bohemia,  the  Thuringer-Wald,  Sec.  belong  to 
this  class. 

22.  Mountain  groups,  in  regard  to  the  breadth  of 
their  base,  are  divided  into  massive  and  longish  groups. 

In  massive  mountain  groups,  the  length  and  breadth 
of  the  base  are  nearly  alike.  The  Swiss  and  Tyrolian 
Alps,  and  the  Hartz,  are  of  this  kind. 

In  the  longish  mountain  group,  the  length  of  the  base 
is  very  considerable  in  comparison  of  the  breadth.  Of 
this  kind  are  the  Riesengcbirge,  Erzgebirge,  &c.  The 
greater  number  of  groups  have  this  shape. 

23.  Mountain  groups,  in  regard  to  the  form  of  the 
mountains  of  which  they  are  composed,  are  divided  into 
common,  conical  and  alpine  groups. 

In  the  common  mountain  group,  the  individual  rnoun- 
tains  of  which  the  chains  are  composed  are  singly  aggre- 
gated, and  are  joined  nearly  to  their  summits. 

In  the  conical  mountain  group,  the  individual  moun- 
tains of  which  the  chains  are  composed,  are  also  singly 
aggregated,  but  not  joined  together  higher  up  than  the 
declivity;  so  that  they  appear  conical. 

In  the  alpine  mouniaio  group,  tlie  mountain  chains 
are  composed,  not  of  single  mountains  joined  together, 
but  of  groups  of  pyramidal-shaped  mountains,  in  which 
groups  a  large  pyramidal  mountain  has  arranged  around 
it  a  number  of  smaller  mountains  of  the  same  figure. 

24.  Mountain  groups,  in  regard  to  their  connection, 
are  either  isolated,  or  several  are  joined  together,  form- 
ing a  chain  of  mountain  groups.  A  chain  of  mountain 
groups  extends  from  ih;^  Alps  of  Switzerland  to  Servia 
and  Bulgaria  :  a  similar  range  is  formed  by  the  Fichtel- 
gebirge, which  is  connected  with  the  Carpathians  by  the 
Alpine  land  or  mountain  groups  of  the  Erzgebirge,  Rie- 
senbirge,  Silesian  and  Moravian  groups. 

25  Plains,  as  ^vc  have  .difariv  mentioned,  form  the 
principal  constituf  n!  part  of  low  land  ;  yet  there  fre- 
quently occurs  in  it  flat  hilly  land,  more  rarely  low  and 
isolated  groups  ;  an^t  tne  hills  are  often  isolated,  and  at 
a  considerable  distance  from  each  other. 

The  plains  of  the  low  land  are  characterized  by  par- 
ticular hollows  or  concavities,  which  are  denominated 
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liver  valleys,  or  river  courses.  In  these  there  are  to  be 
distinguished  the  bed  of  the  river,  and  the  holm  oi  haugh 
land  :  Further,  there  are  to  be  observed  the  high  and 
low  bank  of  the  river,  and  the  ravines  or  small  valleys 
that  traverse  the  high  bank,  and  terminate  in  the  low 
bank. 

There  is  still  another  kind  of  hollow  to  be  observed 
in  low  land  ;  it  is  that  formed  by  shallow  and  wide- 
extended  lakes.  Numerous  instances  of  this  are  to  be 
observed  in  the  great  European  low  land.  The  Marc 
Brandenburg  affords  many  instances  of  these  latter.  We 
further  observe,  that  the  plains  of  the  low  land  are  not 
perfectly  level,  but  are  frequently  marked  with  rising 
grounds,  which  can  scarcely  be  entitled  to  the  name  of 
hills.  They  often  extend  for  many  miles.  They  are 
denominated  by  German  gcognosts  Landhbhen^  when 
they  arc  nearly  of  equal  length  and  breadth  ;  and  Land- 
dr'ucken,  when  they  have  a  lengthened  form. 

Humboldt,  in  his  valuable  book  of  travels,  gives  an 
interesting  account  of  the  great  plains  of  South  America, 
which  we  shall  here  lay  before  our  readers. 

In  the  Mesa  de  Paja,  in  the  9th  degree  of  South  lati- 
tude, says  Humboldt,  we  entered  the  basin  of  tlie  Llanos. 
The  sun  was  almost  at  the  zenith;  the  earth,  wherever 
it  appeared,  sterile  and  destitute  of  vegetation,  was  at  the 
temperature  of  48°  or  50"  centigrade.  Not  a  breath  of 
air  was  felt  at  the  height  we  were  on  the  mules ;  yet,  in 
the  midst  of  this  apparent  calm,  whirls  of  dust  incessant- 
ly arose,  driven  on  by  the  small  currents  of  air  that  glide 
only  over  the  surface  of  the  ground,  and  are  occasioned 
by  the  difference  of  temperature,  which  the  naked  sand 
and  the  spots  covered  with  herbs  acquire.  These  sand 
winds  augment  the  suffocating  heat  of  the  air.  Every 
grain  of  quartz,  hotter  than  the  surrounding  air,  radiates 
heat  in  every  direction;  and  it  is  difficult  to  observe 
the  temperature  of  the  atmosphere,  without  these  par- 
ticles of  sand  striking  against  the  bulb  of  the  thermome- 
ter. All  around  us,  the  plains  seemed  to  ascend  to- 
wards the  sky,  and  that  vast  and  profound  solitude 
appeared  to  our  eyes  like  an  ocean  coveted  with  sea 
•weeds.  According  to  the  unequal  mass  of  vapours  dif- 
fused through  the  atmosphere,  and  the  variable  decre- 
ment in  the  tempeiature  of  the  different  strata  of  the 
atmosphere,  the  horizon  in  some  parts  was  clear  and 
distinct;  in  other  parts  it  appeared  undulating,  sinuous, 
and  as  if  striped.  The  earth  was  there  confounded  with 
the  sky.  Through  the  dry  fog  and  strata  of  vapour,  the 
trunks  of  palm-trees  were  seen  from  afar.  Stripped  of 
their  foliage,  and  their  verdant  summits,  these  trunks 
appeared  like  masts  of  a  ship  discovered  at  the  horizon. 
There  is  something  awful,  but  sad  and  gloomy,  in  the 
uniform  aspect  of  these  steppes.  Every  thing  seems 
motionless;  scarcely  does  a  small  cloud,  as  it  passes 
across  the  zenith,  and  announces  tlie  approach  of  the 
rainy  season,  sometimes  cast  its  shadow  on  the  savannah. 
I  know  not  whether  the  first  aspect  of  the  llanos  excite 
less  astonishment  than  tliat  of  the  chain  of  the  Andes. 
Mountainous  countries,  whatever  may  be  the  highest 
elevdiion  of  the  highest  sun\mits,  have  an  analogous 
physiogoiiomy  ;  but  we  accustom  ourselves  with  diffi- 
culty to  the  view  of  the  llanos  of  Venezuela  and  Casa- 
nary,  to  that  of  the  Pamfias  of  Buenos-Ayres  and  of 
Charo,  which  recal  to  the  mind  incessantly,  and  during 
journeys  of  twenty  or  thirty  days,  the  smooth  surface  of 
the  ocean.  I  had  seen  the  plains  or  llanos  of  La  Mincha 
in  Spam,  mk!  the  neath-lands  tnat  extend  from  the  ex- 
tremity of  Jutland,  through  Luncbnrg  and  Westphalia, 


to  Belgium.  These  last  are  real  steppes,  of  which  man, 
during  several  ages,  has  been  able  to  subject  only  small 
portions  to  cultivation ;  but  the  plains  of  the  west  and 
north  of  Europe  present  a  feeble  image  of  the  immense 
llanos  of  South  America.  It  is  in  the  south-east  of  our 
Continent,  in  Hungary,  between  the  Danube  and  the 
Theiss  ;  in  Russia,  between  the  Borysthenes,  and  the 
Don,  and  the  Wolga,  that  we  find  those  vast  pastures, 
which  seem  to  have  been  levelled  by  a  long  abode  of  the 
waters,  and  terminate  the  horizon  on  every  side.  The 
plains  of  Hungary,  when  I  traversed  them,  on  the  fron- 
tiers of  Germany,  between  Presburg  and  Oldinburg, 
strike  the  imagination  of  the  traveller  by  the  constant 
display  of  the  mirage,  or  extraordinary  refractions;  but 
their  greatest  extent  is  more  to  the  east,  between  Czc- 
gled,Debreczen,  and  Tittel,  which  has  only  two  outlets, 
one  near  Grau  and  Waitzen  ;  the  other  between  Belgrade 
and  Widdin. 

The  different  parts  of  the  world  have  been  supposed 
to  be  characterized  by  saying,  that  Europe  has  it  heath 
lands,  Asia  its  stefifies,  Africa  its  deserts,  and  America 
its  savannahs  ;  but  by  this  distinction  contrasts  are  esta- 
blished, that  are  not  founded  either  in  the  nature  of 
things,  or  the  genius  of  languages.  The  existence  of  a 
heath  always  supposes  an  association  of  plants  of  the 
family  of  eric<s  ;  the  steppes  of  Asia  are  not  every  where 
covered  with  saline  plants;  the  savannahs  of  Venezuela 
furnish  not  only  the  gramina,  but  with  these  small  her- 
baceous mimosas,  legumina,  and  other  dicotyledonous 
plants.  The  plains  of  Songaria,  those  which  extend 
between  the  Don  and  the  Wolga,  and  the  Puszta  of 
Hungary,  are  real  savannahs,  pasturages  abounding  in 
grasses;  while  the  savannahs  to  the  east  and  west  of  the 
Stony  mountains,  and  of  New  Mexico,  produce  chenopo- 
diums,  containing  muriate  and  carbonate  of  soda.  Asia 
has  its  real  deserts,  destitute  of  vegetation,  in  Arabia,  in 
Gobi,  and  in  Persia.  Since  we  have  become  better 
acquainted  with  the  deserts  in  the  interior  of  Africa,  so 
long  and  so  vaguely  confounded  together  under  the  name 
of  Desert  of  Sahara  (Zahra,)  it  has  been  observed,  that 
in  this  continent,  toward  the  east,  savannahs  and  pastures 
are  found,  as  in  Arabia,  set  in  the  midst  of  naked  and 
barren  tracts.  It  is  these  last,  these  deserts  covered 
with  gravel,  and  destitute  of  plants,  that  are  almost  en- 
tirely awanting  in  the  New  World,  I  saw  them  only  in 
the  low  part  of  Peru,  between  Amotape  and  Coguinibo, 
on  the  borders  of  the  South  Sea.  These  are  called  by 
the  Spaniards,  not  Llanos,  but  the  Desiertos  of  Sechura 
and  Atacamez.  This  solitary  tract  is  not  broad,  but  440 
leagues  long.  The  rock  pierces  every  where  through 
the  quicksands.  No  drop  of  rain  ever  falls  on  it;  and, 
like  the  desert  of  Sahara,  to  the  north  of  Tombuctoo, 
tne  Peruvian  desert  affords,  near  Iluara,  a  ricli  mine  of 
rock-salt.  Every  where  else,  in  the  New  World,  tliere 
are  plains,  desert  because  not  inhabited,  but  no  real 
deserts. 

The  same  phenomena  are  repeated  in  the  most  dis- 
tant regions ;  and,  instead  of  designating  those  vast 
plains,  destitute  of  trees,  by  the  nature  of  the  plants 
they  produce,  it  seems  natural  to  distinguish  them  into 
deserts,  and  ste/i/ies  or  savannahs  ;  into  bare  lands  with- 
out any  appearance  of  vegetation,  and  lands  covered 
with  gramina,  or  small  plants  of  the  dicotyledonous 
tribe.  The  savannahs  of  America,  especially  those  of 
the  temperate  regions,  have,  in  many  works,  been  desig- 
nated by  the  v\a.mt  firairies  ;  but  this  term  appears  to  me 
little  applicable  to  pastures  that  are  often  very  dry, 
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though  covered  with  grass  of  four  or  five  feet  in  heiglit. 
The  itanos  and  the  Pam/ias  of  South  America  are  real 
steppes.  They  display  a  Ijcautiful  verdure  in  the  rainy 
season,  but  in  the  lime  of  great  drought  assume  the 
aspect  of  a  desert.  The  grass  is  then  reduced  to  pow- 
der; the  earth  cracks;  the  alligator  and  the  great  ser- 
pents remain  buried  in  the  dried  mud  till  awakened  from 
their  long  lethargy  by  the  first  showers  of  spring.  These 
phenomena  are  observed  in  barren  tracts  of  fifty  or  sixty 
leagues  in  length,  wherever  the  savannahs  are  not  tra- 
versed by  rivers  ;  for  on  the  borders  of  rivulets,  and 
around  little  pools  of  stagnant  water,  the  traveller  finds, 
at  certain  distances,  even  during  the  period  of  the  great 
droughts,  thickets  of  mauritia,  a  palm,  the  leaves  of 
which,  spread  out  like  a  fan,  preserve  a  brilliant  verdure. 

The  steppes  of  Asia  are  all  beyond  the  tropics,  and 
form  very  elevated  table-lands.  America,  also,  displays 
savannahs  of  considerable  extent  on  the  backs  of  tlie 
mountains  of  Mexico,  I'eru,  and  Quito;  but  its  most 
extensive  steppes,  the  Llanos  of  Cumana,  Caraccas  and 
Meta,  are  little  raised  above  the  level  of  the  ocean,  and 
all  belong  to  the  equinoctial  zone.  These  circumstances 
give  them  a  peculiar  character.  They  have  not,  like  the 
steppes  of  southern  Asia,  and  the  deserts  of  Persia,  those 
lakes  without  issue,  those  small  systems  of  rivers,  that 
lose  themselves  either  in  the  sands,  or  by  subterraneous 
filtrations.  The  Llanos  of  America  are  inclined  towards 
the  east  and  south,  and  their  running  waters  are  branches 
of  the  Oroonoko. 

The  course  of  these  rivers  had  once  led  me  to  believe 
that  the  plains  formed  table-lands,  raised  at  least  from 
one  hundred  to  one  hundred  and  fifty  toises  above  the 
level  of  the  ocean.  I  supposed  that  the  deserts  of  in- 
terior Afiica  were  also  at  a  considerable  height;  and 
that  they  rose  one  above  another,  like  stages,  from  the 
coast  to  the  interior  of  the  continent.  No  barometer 
has  yet  been  carried  into  the  Sahara.  With  respect  to 
the  llanos  of  America,  I  found  by  barometric  heights, 
observed  at  Calabozo,  at  the  Villa  del  Pao,  and  at  the 
•mouth  of  the  Meta,  that  their  height  is  only  40  or  50 
toises  above  the  level  of  the  sea.  The  fall  of  the  river 
is  extremely  gentle,  often  nearly  imperceptible;  and, 
therefore,  the  least  wind,  or  the  swelling  of  the  Oroo- 
noko, causes  a  reflux  in  those  rivers  that  flow  into  it. 
The  Indians  believe  they  descend  during  a  whole  day 
in  navigating  from  their  mouths  towards  their  sources. 
The  waters  that  descend  are  separated  from  those  that 
flow  back  by  a  great  body  of  stagnant  water,  in  which 
the  equilibrium  being  disturbed,  whirlpools  are  formed 
that  are  dangerous  for  boats. 

The  chief  characteristic  of  the  savannahs,  or  steppes 
of  South  America,  is  the  absolute  want  of  hills  and  ine- 
qualities, the  perfect  level  of  every  part  of  the  soil. 
Often  in  a  space  of  thirty  leagues  there  is  not  an  emi- 
nence of  a  foot  high.  This  resemblance  to  the  surface 
of  the  ocean  strikes  the  imagination  most  powerfully, 
where  the  plains  are  altogether  destitute  of  palm-trees ; 
and  where  the  mountains  of  the  shore,  and  of  the  Oro- 
nooko  are  so  far  distant,  that  they  cannot  be  seen,  as  in 
the  Mesa  de  Pavones.  The  equality  of  surface  is  still 
more  perfect  in  the  meridian  of  Calabozo  than  towards 
the  east,  between  the  Cari,  La  Villa  del  Pao,  and  Nueva 
Barcelona;  bui  it  reigns  without  interruption  from  the 
mouths  of  the  Oronooko  to  Lavclla  de  Araure  and  Os- 
pinos,  under  a  parallel  of  an  hundred  and  eighty  leagues 
in  length ;  and  from  San  Carlos  to  the  savannahs  of 
Caqueta,  on  a  meridian  of  two  hundred  leagues.     It 


particularly  characterises  the  new  continent,  as  it  dues 
the  low  steppes  of  Asia,  between  the  Burystlienes  and  the 
Wolga,  between  the  Irtisch  and  the  Obi.  The  deserts 
of  central  Africa,  of  Arabia,  Syria,  and  Persia,  Cobi, 
and  Casna,  present,  on  the  contrary,  many  inequalities, 
ranges  of  hills,  ravines  without  water,  and  rocks  that 
pierce  the  sands. 

The  llanos,  however,  notwithstanding  the  apparent 
uniformity  of  their  surface,  furnish  two  kinds  of  ine- 
qualities, that  do  not  escape  the  observation  of  an  atten- 
tive observer.  The  first  is  known  by  the  name  liancos  ; 
they  are  real  shoals  in  the  basin  of  the  steppes,  fractured 
strata  of  sand-stone,  or  compact  lime-stone  standing  lour 
or  five  feet  higher  than  the  rest  of  the  plain.  These 
banks  are  sometimes  three  or  four  leagues  in  length  ; 
they  are  entirely  smooth,  with  a  horizontal  surface;  their 
existence  is  only  perceived  by  examining  their  borders. 
The  second  si)ecies  of  inequality  can  be  recognised  only 
by  geodesical  or  liarometric  levellings,  or  by  the  course 
of  rivers.  It  is  called  Mesa,  and  is  composed  of  small 
flats,  or  rather  convex  eminences,  that  rise  insensibly  to 
the  lieight  of  a  few  toises. 

The  uniform  landscape  of  the  llanos;  the  extreme 
rarity  of  inhabitants;  the  fatigue  of  travelling  beneath 
a  burning  sky,  and  an  atmosphere  darkened  by  dust ; 
the  view  of  that  horizon,  which  seems  for  ever  to  fly 
from  before  us ;  those  lonely  trunks  of  palm-trees, 
which  have  all  the  same  aspect,  and  which  we  despair 
of  reaching,  because  they  are  confounded  with  other 
trunks  that  rise  by  degrees  in  the  visual  horizon ;  all 
these  causes  combined,  make  the  steppes  appear  far 
greater  than  they  are  in  reality.  The  planters  who  in- 
habit the  southern  declivity  of  the  chain  of  the  coast,  see 
the  steppes  extend  toward  the  south,  as  far  as  the  eye 
can  reach,  like  an  ocean  of  verdure.  They  know  that 
from  the  Delta  of  the  Oronooko  to  the  province  of  Vari- 
nas,  and  thence,  by  traversing  the  banks  of  the  Mela  and 
the  Guaviare,  and  the  Caguan,  they  can  advance  three 
hundred  and  eighty  leagues  in  the  plains,  first  from  east 
to  west,  and  then  from  north-east  to  south-west,  be- 
yond the  equator,  to  the  foot  of  the  Andes  of  Paste.  They 
know,  by  the  accounts  of  travellers,  the  Pampas  of 
Buenos  Ayres,  which  are  also  llanos  covered  with  fine 
grass,  destitute  of  trees,  and  filled  with  oxen  and  horses 
become  wild. 

25.  In  mountainous  and  hilly  country,  funnel-shaped 
hollows  of  different  sizes  are  sometimes  to  be  observed. 
The  smallest  kind  have  been  formed  by  the  sinking  of 
rocks,  and  are  peculiar  to  certain  formations.  The  others 
are  circular  valleys:  a  stream  or  river  usually  traverses 
them,  and  disappears  by  a  subterranean  canal.  Hence 
it  happens  that  these  hollows  arc  sometimes  filled  with 
water,  and  at  other  times  dry.  The  Lake  of  Cirknitz  is 
an  example  of  this  kind  of  valley. 

27.  We  obtain  a  very  distinct  conception  of  the  sur- 
face of  the  earth,  by  comparing  together  the  different 
inequalities  that  have  been  described,  and  we  are  much 
assisted  in  forming  this  conception,  by  attending  to  the 
course  of  the  water  over  the  earth's  surface.  We  can, 
by  means  of  the  course  of  rivers,  distinguish  great  por- 
tions of  the  surface  of  the  earth,  which  are  termed  river 
districts  by  geographers.  These  districts  are  generally 
very  wide-and  flat  troughs  or  concavities,  in  which  the 
main  river  occupies  the  lower,  and  its  exit  from  the 
concavity  the  lowest  point  of  the  district.  In  good 
maps  we  can  trace  out  these  districts,  by  drawing  lines 
along  the  points  where  the  small  rivers  and  rivulets  of 
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the  district  look  tlieir  rise;  and  thus  we  obtain  the 
bounflary  of  the  river  distiict. 

Ill  the  high  land,  river  dibtricts  form  peculiar  basins 
or  concaviLiLS;  uiid  these  sometimes  form  connected 
series.  They  are  often  contained  in  the  mountain 
group,  but  more  frequently  without  iheni ;  but  still 
in  the  high  land.  Thus  the  Vallais,  which  is  a  conca- 
vity of  this  kind,  lies  between  the  Alps  of  Switzerland 
and  Savoy  ;  and  the  vicinity  of  Gtneva  affords  another 
simdai  example.  The  river  district  of  the  Rhine  forms 
many  basins  of  this  kind,  in  its  course  towards  the 
ocean.  As  long  as  it  continues  in  the  Alps,  these  ba- 
sins are  inconsiderable  ;  but  they  increase  in  magni- 
tude as  soon  as  it  leaves  those  elevated  regions.  The 
basin  in  which  the  Luke  of  Constance  is  situated,  may 
serve  as  an  example.  A  second  basin  of  the  Rhine 
occurs  in  Baden,  where  it  is  increased  by  maijy  lateral 
streams.  It  extends  from  Upper  Alsace  to  Huijdsruck, 
and  the  vicinity  of  Mayi  nee  ;  where  the  Rhine  forces  its 
way  through  a  narrow  rocky  passage.  The  river  dis- 
trict of  the  Danube  forms  a  basin  in  Swabia,  several  in 
Bavaria,  and  one  in  Lcjwer  Austria,  but  is  nearly  shut 
up  at  Presburg,  which  forms  the  entrance  into  the  great 
valley  of  Hungary.  Ai  the  lower  extremity  ot  Hungary, 
the  river  is  again  forced  to  seek  its  way  through  a 
narrow  rocky  channel  at  Orosova,  which  is  the  only 
opening  from  Hungary  into  \Vallachia.  It  now  con- 
tinues its  course  through  Wallachia,  and  at  length  falls 
into  the  Black  Sea.  We  have  a  continuation  of  these 
valleys  or  basins,  although  still  filled  with  water,  in  the 
Black  Sea,  Sea  of  Maimora,  and  Mciiiterrancan.  This 
latter  fact  is  particularly  interesting,  as  it  leads  to  inter- 
esting considerations  in  regard  to  the  former  state  of 
such  basins  or  valleys.  Bohemia  affords  another  ex- 
ample of  this  kind.  That  extensive  country  is  a  gicat 
cirr.ulai  valley,  whose  bottom  inclines  towards  the  only 
opening  of  the  valley,  above  Konigstein,  through  which 
the  river  Elbe  issues,  carrying  with  it  nearly  all  the 
vater  that  falls  on  Bohemia.  Immediately  below  this 
narrow  rocky  outlet,  there  is  another  small  circular 
valley,  which  extends  from  Konigstein  to  Pirna.  At 
Pin, a  it  is  nearly  closed  up,  the  river  forcing  its  way 
through  a  narrow  rocky  opening,  and  at  length  it  en- 
ters a  very  beautiful  valley,  in  which  the  city  of  Dres- 
den is  situated.  This  valley,  as  we  approach  Meissen, 
vhich  is  further  do«n  the  Elbe,  becomes  narrow,  and 
the  river  again  fi<nvs  through  a  rocky  channel,  until  it 
escapes  into  the  low  country,  through  which  it  winds 
and  traverses  the  flats  of  Lower  Saxony,  and  is  at 
length  pouied  into  the  North  Sea  at  Cuxiiaven.  The 
river  Don,  in  Aberdeenshire,  also  passes  through  seve- 
ral circular  or  inclosed  valleys,  in  its  course  to  the 
ocean.  At  its  estuury,  the  rocks  confine  it  to  a  nar- 
row channel;  but  on  ascending  on  it  for  about  a  mile, 
the  hills  recede  from  it,  so  as  to  form  a  considerable 
extent  of  country  on  each  side.  About  Inverury  it 
ag;iin  appears  to  flow  through  a  channel;  and  still 
farther  up  it  flows  through  another  spacious  valley. 
This  valley  continues  for  a  considerable  extent;  it  at 
length  contracts,  and  the  river  flows  through  another 
rocky  channel.  It  continues  in  this  channel  for  a  con- 
siderable distance,  until  it  again  flows  through  another 
■wide  valley. 

In  the  county  of  Dumfries  there  are  appearances  of 
the  same  kind,  as  in  the  course  of  the  Nilh,  in  wiiich 
we  have  the  vallejs  of  Saiicjuhar,  CloseburPj  and  Dum- 
frits;  also  in  other  parts  of  Scotland. 


Similar  appearances  are  to  be  observed  in  almost 
every  quarter  of  the  globe ;  and  many  of  the  lakes  we 
see  so  abundantly  distributed  over  the  surface  of  the 
globe  are  to  be  considered  as  similar  basins,  but  filled 
with  water. 

28.  Having  in  the  preceding  sections  described  the 
various  inequalities  observable  on  that  portion  of  the 
surface  of  the  globe  which  is  elevated  above  the  level 
of  the  sea,  we  may  now  give  a  short  description  of 
the  inequalities  discoverable  on  the  bottom  of  the  sea, 
or  that  part  ol  the  globe  which  is  still  covered  with 
water. 

From  the  observations  of  mariners,  we  learn  that  the 
bottom  of  the  sea  has  very  considerable  inequalities, 
and  that  these  correspond,  in  many  respects,  to  those 
observed  on  the  surface  of  the  land.  Indeed  this  must 
be  the  case,  when  we  consider  that  the  present  dry  land 
was  lormeily  the  bottom  of  the  sea.  In  paragraph  6. 
we  mentioned,  that  it  does  not  present  so  great  a  va- 
riety, or  so  beautiful  a  system  of  elevations  and  depres- 
sions, as  the  dry  land ;  and  this  difference  is  also  easily 
explained.  The  submarine  land  must  be  exposed,  for 
many  ages,  to  the  action  of  the  waves  of  the  ocean,  and 
of  rain,  rivers,  and  lakes,  before  its  surface  can  agree, 
in  all  its  features,  with  that  of  the  dry  land. 

When  the  ground  at  the  bottom  of  the  sea  approaches 
near  to  the  surface  of  the  water,  and  is  pretty  level,  it  is 
denominated  a  shoal.  The  Dogger  Bank,  in  the  North 
Sea,  is  an  example  of  the  shoal  surface.  It  resembles 
the  plains  on  the  dry  land  ;  it  makes  the  transition  from 
the  dry  land  to  the  submarine,  and  will  no  doubt  one 
day  be  changed  into  a  plain.  Dce/i  submarine  ftlains 
also  often  occur.  Sometimes  the  bottom  of  the  sea  has 
a  very  uneven  surface,  and  is  composed  of /;(//.!,  either  of 
sand  and  gravel,  particularly  near  the  coast,  (as  is  the 
case  on  the  coast  of  Holland),  or  of  rocky  hills,  or  of 
clifl's  and  other  irregularities.  The  summits  of  these 
submarine  hills  form  islands,  and  these  sometimes  ap- 
pear as  continuations  of  the  high  country  on  the  dry 
land.  We  sometimes  also  meet  with  great  hollows, 
which  are  unlathoniable. 

The  coral  reefs  that  surround  the  islands  in  the  South 
Sea  and  Indian  Ocean  are  to  be  viewed  as  a  variety  of 
the  shoal  surface  already  mentioned.  These  are  the 
work  of  very  minute  animals.  They  occur  in  vest 
abundance  along  the  east  coast  of  New  Holland,  and  in 
the  South  Sea,  particularly  to  the  eastward  of  the 
Friendly  Islands,  from  the  10°  to  15°  South  Latitude. 
A  reef  of  this  kind  surrounds  the  island  of  Otaheite,  and 
rises  like  a  wall  from  unfathomable  depths.  Many  of 
the  other  islands  are  encompassed  with  similar  reefs,  in 
particular  New  Holland,  New  Caledonia,  Sec.  Captain 
Flinders  says,  the  quantity  of  coral  reefs  between  New 
Holland  and  New  Caledonia  and  New  Guinea  is  such, 
that  this  might  be  called  the  coral  sea.  Th.us  for  350 
miles,  in  a  straight  line  from  south-east  to  north-west, 
in  the  east  coast  of  New  Holland,  is  a  coral  reef  uiiin- 
terrupted  by  any  large  opening  into  the  sea,  and  this 
reef  is  probably  connected  with  others,  so  as  altogether 
to  foim  an  extent  of  upwards  of  1000  miles,  and  hav- 
ing a  mean  breadth  of  from  20  to  50  miles.  These 
reefs  sometimes  give  rise  to  islands.  The  coral  rises 
above  the  surface  of  the  water,  disintegrates,  becomes 
mixed  with  seeds  of  different  kinds,  carried  by  birds, 
floated  by  the  waves,  or  wafted  by  the  winds.  These 
grow  and  decay,  and  thus  afford  a  more  or  less  deep 
covering  of  soil,  on  which  the  cocoa  nut  and  other  large 


424, 


MINERALOGY. 


trees  lake  root  and  grow.  Palmerston  island,  the  fsland 
of  Tanea,  tlic  island  of  Middleburg,  the  island  of  Ton- 
gataboo,  the  island  of  Mangea,  and  others  in  the  South 
Sea,  have  a  base  of  coral. 

Tlie  following  details  in  regard  to  the  formation  of 
coral  reefs  and  islands,  as  given  by  Dr.  Forster  and 
Captain  Flinders,  will  increase  the  interest  of  the  pre- 
ceding account.  Dr.  Forster  remarks,  ''  All  the  low 
isles  seem  to  me  to  be  a  production  of  the  sea,  or  rather 
its  inhabitants,  the  polype-like  animals  forming  tlu'  litho- 
phytes.  These  animalcules  raise  their  habitation  gra- 
dually from  a  small  base,  always  spreading  more  and 
more,  in  proportion  as  the  structure  grows  higher.  The 
materials  are  a  kind  of  lime  mixed  with  some  animal 
substance.  I  have  seen  these  large  structures  in  all 
stages,  and  of  various  extent.  Near  Turtle  Island,  we 
found,  at  a  few  miles  distance,  and  to  leeward  of  it,  a 
considerable  large  circular  reef,  over  which  the  sea 
broke  every  where,  and  no  part  of  it  was  above  water; 
it  included  a  large  deep  lagoon.  To  the  east  and  north- 
east of  the  Society  Isles,  are  a  great  many  isles,  which, 
in  some  parts,  are  above  water ;  in  others,  the  elevated 
parts  are  connected  by  reefs,  some  of  which  are  dry  at 
low  water,  and  others  are  constantly  under  water.  The 
elevated  parts  consist  of  a  soil  formed  by  a  sand  of  shells 
and  coral  rocks,  mixed  with  a  light  black  mould,  pro- 
duced from  putrified  vegetables,  and  the  dung  of  sea- 
fowls;  and  are  commonly  covered  by  cocoa-nut  trees 
and  other  shrubs,  and  a  few  anti-scorbutic  plants.  The 
lower  parts  have  only  a  few  shrubs,  and  the  above 
plants;  others,  still  lower,  are  washed  by  the  sea  at  high 
■water.  All  these  isles  are  connected,  and  include  a 
lagoon  in  the  middle,  which  is  full  of  the  finest  fish  ; 
and  sometimes  there  is  an  opening,  admitting  a  boat  or 
canoe  in  the  reef,  but  I  never  saw  or  heard  of  an  open- 
ing that  would  admit  a  ship. 

"  The  reef,  or  the  first  origin  of  these  isles,  is  formed 
by  the  animalcules  inhabiting  the  lithophytes.  They 
raise  their  habitation  within  a  little  of  the  surface  of  the 
sea,  which  gradually  throws  shells,  weeds,  sand,  small 
bits  of  corals,  and  other  things,  on  the  tops  of  these 
coral  rocks,  and  at  last  fairly  raises  them  above  water; 
■where  the  above  things  continue  to  be  accumulated  by 
the  sea,  till  by  a  bird,  or  by  the  sea,  a  few  seeds  of 
plints,  that  commonly  grow  on  the  sea  shore,  are  thrown 
up  and  begin  to  vegetate;  and  by  their  annual  decay 
and  reproduction  from  seeds,  create  a  little  mould, 
yearly  accumulated  by  the  mixture  with  sand,  increas- 
ing the  dry  spot  on  every  side;  till  another  sea  happens 
to  carry  a  cocoa-nnt  hither,  which  preserves  its  vegeta- 
tive power  a  long  time  in  the  sea,  and  therefore  will 
soon  begin  to  grow  on  this  soil,  especially  as  it  thrives 
equally  in  all  kinds  of  soil ;  and  thus  may  all  these  low 
isles  have  become  covered  with  the  finest  cocoa-nut 
trees. 

"  The  animalcules  forming  these  reefs,  want  to  shel- 
ter their  habitation  from  the  impetuosity  of  the  winds, 
and  the  power  and  rage  of  the  ocean ;  but  as,  within 
the  tropics,  the  winds  blow  commonly  from  one  quar- 
ter, they,  by  instinct,  endeavour  to  stretch  only  a  ledge, 
within  which  is  a  lagoon,  which  is  certainly  entirely 
screened  against  the  power  of  both ;  this  therefore 
might  account  for  the  method  employed  by  the  animal- 
cules in  building  only  narrow  ledges  of  coral  rocks,  to 
secure  in  their  middle  a  calm  and  sheltered  place  ;  and 
this  seems  to  me  to  be  the  most  probable  cause  of  the 
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Captain  Flinders,  gives  the  following  interesting  ac- 
count of  the  formation  of  Coral  Islands,  particularly  of 
Half-way  Island  on  the  north  coast  of  Terra  Australis. 
Vol.  ii.  p.  114,  115,  116. 

"  This  little  island,  or  rather  the  surrounding  reef, 
which  is  three  or  four  miles  long,  affords  shelter  from 
the  southeast  winds;  and  being  at  a  moderate  day's 
run  from  Murray's  Isles,  it  forms  a  convenient  anchor- 
age for  the  night  to  a  ship  passing  through  Torres' 
Strait ;  I  named  it  Half-way  Island.  It  is  scarcely  more 
than  a  mile  in  circumference,  but  appears  to  be  increas- 
ing both  in  elevation  and  extent.  At  no  very  distant 
period  of  time,  it  was  one  of  those  banks  produced  by 
the  washing  up  of  sand  and  broken  coral,  of  which  most 
reefs  afford  instances,  and  those  of  Torres'  Strait,  a 
great  many.  These  banks  are  in  different  stages  of 
progress;  some,  like  this,  are  become  islands,  but  not 
yet  habitable ;  some  are  above  high-water  mark,  but 
destitute  of  vegetation ;  whilst  others  are  overflowed 
with  every  returning  tide. 

"  It  seems  to  me,  that  when  the  animalcules  which 
form  the  corals  at  the  bottom  of  the  ocean,  cease  to 
live,  their  structures  adhere  to  each  other,  by  virtue 
either  of  the  glutinous  remains  within,  or  of  some  pro- 
perty in  salt  water ;  and  the  interstices  being  gradually 
filled  up  with  sand  and  broken  pieces  of  coral  washed 
by  the  sea,  which  also  adhere,  a  mass  of  rock  is  at  length 
formed.  Future  races  of  these  animalcules  erect  their 
habitations  upon  the  rising  bank,  and  die  in  their  turn, 
to  increase,  but  principally  to  elevate,  this  monument 
of  their  wonderful  labours.  The  care  taken  to  work 
perpendicularly  in  the  early  stages,  would  mark  a  sur- 
prising instinct  in  these  diminutive  creatures.  Their 
wall  of  coral  for  the  most  part,  in  situations  where  the 
winds  are  constant,  being  arrived  at  the  surface,  affords 
a  shelter,  to  leeward  of  which  their  infant  colonies  may 
be  safely  sent  forth ;  and  to  this  their  instinctive  fore- 
sight it  seems  to  be  owing,  that  the  windward  side  of 
a  reef  exposed  to  the  open  sea,  is  generally,  if  not  al- 
ways, the  highest  part,  and  rises  almost  perpendicular, 
sometimes  from  the  depth  of  200,  and  perhaps  many 
more  fathoms.  To  be  constantly  covered  with  water, 
seems  necessary  to  the  existence  of  the  animalcules, 
for  they  do  not  work,  except  in  holes  upon  the  reef, 
beyond  low-water  mark ;  but  the  coral  sand  and  other 
broken  remnants  thrown  up  by  the  sea,  adhere  to  the 
rock,  and  form  a  solid  mass  with  it,  as  high  as  the  com- 
mon tides  reach.  That  elevation  surpassed,  the  future 
remnants,  being  rarely  covered,  lose  their  cohesive  pro- 
perty ;  and  remaining  in  a  loose  state,  form  what  is 
usually  called  a  key,  upon  the  top  of  the  reef.  The 
new  bank  is  not  long  in  being  visited  by  sea  birds; 
salt  plants  take  root  upon  it,  and  a  soil  begins  to  be 
formed;  a  cocoa-nut,  or  the  drupe  of  a  pandanus,  is 
thrown  on  shore;  land  birds  visit  it,  and  deposit  the 
seeds  of  shrubs  and  trees ;  every  high  tide,  and  still 
more  every  gale,  adds  something  to  the  bank ;  the  form 
of  an  island  is  gradually  assumed,  and  last  of  all  comes 
man  to  take  possession. 

"  Half-way  Island  is  well  advanced  in  the  above  pro- 
gressive state ;  having  been  many  years,  probably  some 
ages,  above  the  reach  of  the  highest  spring  tides,  or  the 
wash  of  the  surf  in  the  heaviest  gales.  I  distinguished, 
however,  in  the  rock  which  forms  its  basis,  the  sand. 
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coral,  anJ  shells,  formerly  thrown  up,  in  a  more  or  less 
perfect  state  of  cohesion.  Small  pieces  of  wood,  pumice 
stone,  and  other  extraneous  bodies,  which  chance  had 
mixed  with  the  calcareous  substances  when  the  cohesion 
began,  were  inclosed  in  the  rock  ;  and  in  some  cases 
were  still  separable  from  it  without  much  force.  The 
upper  part  of  the  inland  is  a  mixture  of  tlie  same  sub- 
stances in  a  loose  state,  with  a  little  vegetable  soil ;  and 
is  covered  with  the  casuarina  and  a  variety  of  other 
trees  and  shrubs,  wliicli  give  food  to  parroqucts, 
pigeons,  and  son»e  other  birds;  to  whose  ancestors,  it  is 
probable,  the  island  was  originally  indebted  for  this  vege- 
tation. 

CHAP.  ir. 

EFFECTS  OF  WATER  AND  VOLCANOES  ON  THE  SURFACE 
OF   THE   EAHTH. 

29.  Having  now  described  all  the  varieties  of  ine- 
quality observed  on  the  surface  of  the  dry  land,  it  will  be 
interesting  to  endeavour  to  discover  how  these  have  been 
formed. 

Many  of  the  elevations  and  hollows  appear  to  be  ori- 
ginal formations,  while  others  seem  to  be  more  particu- 
larly the  effects  of  water  and  of  volcanic  fire.  We  shall 
consider  each  of  these  in  particular. 

30.  Water  acts  t\\.\\er  chemically  or  mechanically  on  \.he 
surface  of  the  earth  :  and  it  may  further  be  considered, 
according  to  its  destroying  and  forming  effects. 

Destroying  Effects  of  Water. 

We  shall  first  consider  the mec/ianical destroying-  effects 
of  water. 

Every  long  continued  rain  convinces  us  of  the  pow- 
erful mechanical  effects  of  water  on  the  surface  of  the 
earth.  The  precipitated  water  penetrates  the  surface, 
then  flows  along  mixed  with  the  matter  of  the  soil,  and 
in  its  course  forms  small  water-courses,  and  occasions 
considerable  changes  in  the  flat  country  and  the  decli- 
vities of  mountains.  As  it  rains  a  very  considerable 
portion  of  the  year,  and  as  every  rain  carries  along  with 
it  a  quantity  of  the  soil,  very  obvious  changes  must  in 
this  manner  be  induced  on  the  surface  of  the  globe. 
Thunder  storms  and  water-spouts,  although  more  un- 
common phenomena,  produce  more  considerabte  changes, 
and  this  either  alone,  or  when  their  waters  join  or  flow 
into  rivers.  These  deprive  whole  districts  of  their  soil 
to  the  bare  rock  ;  they  sometimes  even  form  small  ra- 
vines, and  break  down  and  carry  away  great  masses  of 
rock,  that  were  either  formerly  much  rent,  or  of  such  a 
form  as  to  be  easily  overpowered  by  water.  If  such 
changes  take  place  in  the  low  land,  they  must  be  vastly 
more  considerable  in  the  high  land. 

The  thaw-floods  that  take  place  in  low  countries  to- 
wards the  end  of  winter  and  beginning  of  spring,  and 
in  mountainous  districts  during  summ^. ,  occasion  still 
greater  changes  on  the  surface  of  the  earth.  Their  ef- 
fects are  truly  frightful,  particularly  who  accompanied 
with  rain.  The  declivities  in  low  countries,  over 
•which  water  fiowb,  are  less  considerable  than  in  high 
countries;  and  besides,  the  water  can  extend  itself  far- 
ther in  low  and  flat  countries;  hence  its  destroying 
effects  are  diminislied  in  intensity.  In  mountainous 
countries,  on  the  contrary,  the  fall  is  much  greater 
than   in   flat   countries,   and    the  water  is  co.ii pressed 
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into  narrow  rocky  valleys ;  hence  it  fallows,  that  rain- 
floods  must  be  more  destructive,  the  more  considerable 
tlie  quantity  of  water,  and  the  more  mountainous  the 
country.  These  floods  are  still  more  destructive,  wlien 
the  mountain  rocks  are  of  such  a  nature,  as  to  afl'ord 
little  resistance  to  the  impetuosity  of  the  water;  that 
is,  when  they  are  decomposed,  loose  in  their  texture, 
or  have  such  a  shape  as  to  allow  the  water  to  act  more 
easily  on  them.  II  we  compare  together  all  these  cir- 
cumstances, we  snail  find  that  mountainous  countries 
are  more  liable  to  suffer  from  the  effects  of  floods,  than 
low  and  flat  countries.  To  this,  indeed,  there  are  excep- 
tions, as  in  the  case  in  some  granites,  and  other  rocks  that 
long  resist  the  effects  of  the  most  powerful  and  violent 
floods. 

The  water  of  these  floods,  in  its  progress  towards 
the  lower  parts  of  the  earth,  flows  either  into  ravines, 
and  from  these  into  valleys  and  beds  of  rivers  ;  or  when 
it  meets  with  no  ravine,  scoops  out  a  bed  for  itself, 
wherever  it  meets  with  a  soft  yielding  roik  or  a  slight 
hollow.  The  junction  of  these  mountain  streams  with 
the  river  of  the  district,  not  only  increases  its  power 
by  the  addition  of  a  considerable  quantity  of  water,  but 
also  causes  it  to  overflow  its  banks,  and  deluge  the  neigh- 
bouring country,  and  thus  to  occasion  great  changes  on 
its  surface.  The  different  loose  materials  are  carried 
towards  the  sea,  and  are  deposited  at  different  distances 
from  the  mouth  of  the  river ;  arid  these  are  proportioned 
to  the  magnitude  of  the  masses.  The  finest  or  loamy 
parts  reach  the  sea;  the  sand,  gravel,  and  larger  rolled 
masses  being  left  on  the  surface  at  greater  or  less  dis- 
tance from  the  sea,  according  to  the  relative  magnitude 
of  their  parts. 

This  mechanical  action  of  water  appears  in  many 
cases  to  have  contributed  in  an  eminent  degree  to  the 
hollowing  out  of  valleys;  but  all  valleys  have  not  been 
formed  in  this  manner ;  for  many  and  very  extensive 
valleys  are  formed  by  mountain  groups  disposed  in  a 
circular  form,  as  is  the  case  in  Bohemia,  Hungary,  Tran- 
sylvania, &c.  ;■  others  by  the  original  inequalities  of  the 
crust  of  the  earth  ;  some  by  the  unequal  deposition  of 
formations,  and  others  by  the  widening  of  great  rents. 

It  is  also  observed,  that  numerous  rents  and  fissures, 
and  the  fall  of  great  niasses  of  mountains,  take  place 
during  floods  or  wet  seasons.  These  falls  are  oc- 
casioned either  by  the  weight  of  the  masses  being  in- 
creased by  the  great  quantity  of  absorbed  water,  or  by 
the  diminished  cohesion  of  the  parts  of  the  rock  effected 
by  the  same  cause,  or  by  the  splitting  of  great  masses 
by  freezing  of  water,  or  any  other  power  that  interrupts 
the  continuity  of  the  rock,  and  favours  its  separation  into 
different  masses.  The  fall  of  rocks  is  also  occasioned  by 
the  softening  and  removal  of  subjacent  strata  or  beds  by 
means  of  water. 

These  masses  sometimes  interrupt  the  course  of  rivers, 
and  thus  form  lakes.  These  lakes  in  their  turn  again 
force  a  passage  through  this  inclosing  barrier,  and  some- 
times so  suddenly  as  to  deluge  and  desolate  the  lower 
country. 

In  the  year  1618,  the  once  considerable  town  of  Plurs, 
in  Graubunden,  with  the  neighbouring  village  of  Schi- 
lano,  were  overwhelmed  by  an  immense  mountain  mass, 
which  separated  with  a  fiightful  noise  from  the  south  side 
of  the  mountain  of  Corto.  In  1678,  the  sinking  of  several 
great  masses  of  rocks  in  the  Pyrenees  caused  very  vio- 
lent ovciflowings  in  Gascony.  In  17  14,  tiie  west  side  of 
the  Diableret,  in  the  Vallais,  fell  down,  aiid  covered  the 
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neighbouring  country  with   its  ruins  for  two  miles  in 

length  and  brtadih,  and  the  immense  blocks  of  stone  in- 
teri'U|)ted  the  course  of  the  rivers  ;  and  lakes  were  ihus 
formed.  Many  similar  instances  are  on  record  in  France, 
Italy,  England,  Scotland,  kc.  When  the  barriers  of 
lakes,  in  his;h  and  mouiitainous  countries,  burst  during 
great  thaws  or  uncommon  fliiods  of  rain,  tremendous 
oveiflowmi;s  ol  the  lower  country  that  almost  exceed 
conception  arc  the  consec|Ucnce.  Immense  masses  of 
rock  are  lorn  away  and  cairied  to  an  inconceivable  dis- 
tance, and  whole  countries  are  desolated.  Many  of  the 
deluges  mentioned  by  ancient  writers  appear  to  have  been 
causid  by  the  bursting  of  lakes. 

The  Waller  Lake,  in  the  Tyiol,  rose  so  much,  owing 
to  the  melting  of  the  ice  of  the  neighbouring  glaciers, 
that  it  broke  through  its  natural  barrier  ;  and  its  water 
was  precipitated  with  so  njuch  velocity  and  violence 
into  the  lower  countiy,  that  whole  valleys  and  plains 
were  desolated.  The  bursting  of  a  like  in  the  valley  of 
Bagne  occasioned  great  devastation.  There  are  many 
other  instances  of  I  .kes  having  emptied  iheinselves  in 
other  parts  of  Switzerland,  as  also  in  the  Ficluelgebirge, 
U.C. 

The  waters  of  the  ocean  also  act  very  powerfully  in 
brt, iking  down  the  land.  I's  waves  and  cuirents  are 
pailicuiarl)  active  in  these  destroying  opeiations.  They 
eit'ier  hollow  out  the  rocks  on  the  coast  into  caves  of 
greater  or  less  magnitude,  or,  by  washing  away  softer 
sulj.icent  strata,  cause  sinkings  and  fallings  of  great 
masses  of  rock.  The  caves  in  the  islands  of  Arran  and 
Jura  have  been  partly  formed  in  this  manner. 

If  many  streams  act  in  different  directions  on  the 
same  coast,  or  in  conjunction  with  land-floods,  as  is  often 
the  case,  the  destroying  effect  is  very  great.  Frequently 
also  the  power  of  the  flood  is  increased  by  ebb  and  flood 
tide.  In  this  manner  many  maritime  countries  have  been 
overwhelmed  by  the  sea. 

The  Baltic  Sea  affords  examples  of  these  destroying 
cfl'ccts;  thus  the  island  of  Rugen  was  formerly  joined 
to  the  Continent,  but,  by  the  violent  action  of  the  sea, 
has  been  much  diminished  in  magnitude,  and  separated 
from  it.  The  effects  it  has  produced  on  the  coasts  of 
Carniola,  Dalmatia  and  Egypt,  are  well  known.  The 
Zuydei-zee,  which  is  contained  between  the  provinces 
of  Holland,  Utrecht,  Gelders,  Overyssel,  and  Friesland, 
was  formerly  a  lake,  through  which  an  arm  of  the 
Rhine,  named  the  Flevo,  flowed  towards  the  ocean.  In 
the  13th  century  the  sea  broke  in,  covered  the  whole 
country,  and  left  only  detached  portions  of  the  land, 
which  now  form  the  islands  denominated  Texel,  Vlieland, 
Schclling,  Newland,  and  others,  that  now  serve  to  defend 
this  sea  from  the  power  of  the  waves  of  the  ocean.  This 
remarkable  change  is  supposed  to  have  been  occasioned 
by  a  violent  land-flood,  in  conjunction  with  high  tides, 
and  a  high  wind  blowing  in  an  opposite  direction  to  the 
course  of  the  river. 

In  the  year  1 164,  a  violent  storm  of  wind  caused  a 
deluge  in  Friesland,  which  occasioned  the  death  of 
many  thousand  persons.  In  1218,  another  inundation 
in  Friesland  occurred,  by  which  100,000  persons  were 
drowned ;  and  another  cfjually  destructive  took  place 
in  1550.  Florus  speaks  of  a  rising  of  the  water  in  the 
year  of  Rome  544,  which  forced  the  Teutonians,  Cim- 
hrians,  and  Tigurians,  back  from  the  countries  they  in- 
Jiabited.  This  was  occasioned  by  a  violent  north  wind, 
■which  raised  the  ocean  alontj  the  coast  of  the  countries 
they  inhabited. 


Water  in  the  state  of  ice,  also  produces  considerable 
changes  on  the  surface  of  the  earth.  Thus  we  often 
observe  masses  from  a  hundred  weight  to  many  tons 
floated  by  rivers  during  thaw- Hods,  and  these  frcfjuently 
break  up  the  banks  of  the  rivers,  and  even  tear  away 
immense  masses  of  solid  rock.  Seaice  also  produces 
similar  effects  on  coasts,  but  on  a  greater  scale. 

It  sometimes  happens,  that  great  fields  of  ice  rise 
from  the  bottoin,  and  bring  witii  them  inasses  of  rock 
several  hundred  tons  weight.  These  masses  of  stone 
are  embedded  in  the  ice.  They  are  carried  along  with 
the  ice,  and  deposited  on  shores  at  a  great  distance 
Irom  their  original  situation.  This  fact  wdl  serve  to 
explain  the  appearance  of  loose  blocks  of  particular 
kinds,  in  situations  far  removed  from  their  original  re- 
pository. 

Siniilar  changes  are  occasioned  by  the  fall  of  ice  from 
the  heights  of  mountains.  When  the  glacier,  or  moun- 
tain ice,  rests  on  inclined  planes,  dreadful  (iev.iStation  is 
caused  by  it,  during  the  time  of  floods,  as  it  then  splits, 
and  is  bulled  down  to  the  lower  country  with  irresistible 
impetuosity.  The  inhabitants  ot  tlie  Alps  of  Switzerland 
and  Savoy,  of  Iceland  and  Greenland,  often  experience 
the  terrible  effects  of  the  iail  of  these  tremendous 
masses. 

In  like  manner,  the  fall  of  snow  produces  striking  ef- 
fects. The  consolidated  snow  is  often  precipitated  with 
great  velocity,  accompanied  with  terrible  nuisis,  carrying 
along  with  it  rocks  of  vast  size,  and  often  burying  vil- 
lages under  it. 

The  freezing  of  water  contained  in  the  fissures  of 
rocks  also  occasions  considerable  alterations  on  the  sur- 
face of  the  earth.  This  is  observed  most  particularly  in 
those  rocks  that  have  perpendicular  fissures,  because 
these  allow  the  water  to  enter  more  easily,  and  fiU'our 
the  separation  of  the  masses  when  the  water  expands 
during  the  process  of  freezing.  Hence  wc  find  no  spe- 
cies of  rock  more  changed  by  the  effects  of  frost  than 
basalt  and  porphyry- slate. 

The  Chemical  eff'ects  of  water,  particularly  the  de- 
stroying effects,  depend  on  the  kind  of  rock  over  which 
it  flows  ;  for  some  allow  water  to  act  on  them  chemi- 
cally, others  do  not.  Limestone,  gypsum,  and  rock-salt, 
are  more  particularly  acted  on  by  water  than  most  other 
rocks. 

By  this  agency  of  water,  the  height  of  limestone  and 
gypsum  mountains  is  gradually  diminished,  caves  are 
excavated  in  them,  and  the  water  of  such  countries  is 
much  impregnated  with  gypseous  and  calcareous  mat- 
ters. The  rock-salt  which  occurs  in  hills  of  gypsum 
is  often  dissolved  by  the  water,  and  thus  carities  of  con- 
siderable magnitude  are  formed ;  and  by  the  continued 
action  of  the  water  on  the  gypsum,  the  cavities  increase 
in  size,  until  the  superincumbent  pressure  becomes  too 
great,  and  then  the  roof  falls  in  and  forms  those  re- 
markable funnel-shaped  hollows  so  often  observed  in 
gypsum  countries. 

Sometimes,  as  in  felspar  rocks,  the  percolating  water 
washes  away  the  alkaline  ingredient;  in  other  cases, 
the  moisture  combines  with  iron,  and  forms  hydrate,  or 
by  its  decomposition  oxidates  the  metallic  substances  in 
a  greater  or  less  degree.  By  its  action  on  sulphurous 
compounds,  as  on  pyrites,  it  gives  rise  to  sulphates  or 
vitriols.  As  iron  is  the  most  general  and  abundant 
metal  in  the  mineral  kingdom,  and  is  easily  acted  on  by 
air  and  moisture,  it  follows  that  it  must  be  one  of  the  most 
active  agents  in  the  disintegration  of  mineral  substances. 
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Forming  Effects  of  Water. 

We  shall  next  consider  the  forming  effects  of  wnter, 
•which  are,  as  already  mentioned,  either  mechanical  or 
chemical. 

li  is  evident,  that  every  mechanical  destruction  will 
be  followed  hy  a  mechanical  formation  ;  for  the  masses 
which  are  separated  by  the  water  will  be  again  deposit- 
ed on  the  surface  of  the  land,  in  lakes,  rivers,  on  coasts, 
or  on  the  botiom  of  the  sea.  During  land  floods,  the 
water  does  not  always  convey  its  mechanically  mixed 
parts  to  rivers  ;  on  the  contrary,  it  often  deposiles  them 
in  hollow  places.  Those  particles  that  reach  rivers 
form  sand-banks,  particularly  in  slow-flowing  rivers. 
Very  extensive  mechanical  formations  are  daily  taking 
place  on  the  coasts,  and  even  in  some  places  at  a  con- 
siderable distance  from  them,  by  the  waters  of  the  ocean. 
In  the  Baltic  or  East  Soa,  many  appearances  of  this  kind 
are  to  be  observed.  Thus  the  Bay  of  Fulbaka,  which 
was  navii^ated  with  boats  within  the  memory  of  man,  is 
now  filled  up,  and  covered  with  grass.  Several  har- 
bours in  Lapland  that  formerly  admitted  vessels,  are 
now  three  or  four  thousand  paces  from  the  sea;  and  at 
Helsingor  there  are  iron  works  in  places  which  were 
covered  by  the  sea  about  eighty  years  ago.  The  whole 
of  the  ancient  kingdom  of  Prussia  appears  to  have  been 
formed  in  this  manner  ;  it  is  said  that  the  sea  readied 
as  far  as  Culm  within  the  ptriod  of  human  history.  The 
city  of  Dantzic,  several  hundred  years  ago,  was  close 
on  the  sea-sliore. 

Similar  appearances  occur  on  other  coasts.  Between 
the  coasts  of  Norfolk  and  Z.  aland  in  Holland,  there  is 
a  Kfeat  sand-bank,  where  opposite  currents  meet,  and  it 
is  probable  that  this  bank  will  \n  time  form  an  island, 
and  piobably  even  an  isthmus.  Much  of  the  country 
of  the  United  Provinces  has  been  produced  by  the  form- 
ing action  of  the  sea. 

A  great  portion  of  the  flat  country  from  the  mouth  of 
the  Riione  to  the  Pyrenees  is  said  to  be  the  work  of  the 
ocean;  and  the  whole  tract  of  country  from  Pisa  to 
Leghorn  is  a  formation  of  the  same  nature. 

In  those  paits  of  the  sea  where  its  waters  are  but  lit- 
tle agitated,  similar  forming  efTects  are  to  be  observed. 

Where  marine  currents  flow  rapidly,  and  near  the 
coast,  they  exert  a  desiioying  power,  but  when  they  act 
at  a  distance,  a  forming   power. 

The  effects  produced  by  the  sea  alone,  without  the 
aid  of  rivers,  are  far  less  beneficial.  When  the  sea- 
coast  is  low,  and  the  botiom  consists  of  sand,  the  waves 
push  this  Sand  towards  the  shore,  where,  at  every  nflux 
of  the  tide,  it  becomes  partially  dried  ;  and  the  winds, 
which  almost  always  blow  from  the  sea,  drift  up  some 
portion  of  it  upon  the  beach.  By  this  means  downs,  or 
ranges  of  low  sand  hills,  are  formed  along  the  coast. 
Tiiese,  if  not  fixed  by  the  growth  of  suitable  plants, 
either  dennminaled  by  nature,  or  propat^aled  by  human 
industry,  would  be  gradually,  but  certainly,  carried  to- 
wards the  interior,  covering  up  the  fertile  plains  with 
their  sterile  panicles,  and  rendering  them  unfit  for  the 
habitation  of  mankind,  because  the  same  winds  which 
carried  the  loose  dry  sand  from  the  shore,  to  form  the 
downs,  would  necessarily  continue  to  drift  that  which 
is  at  the  summit  further  towards  the  land.  On  the  east 
coast  of  Scotland,  and  in  many  of  the  islands,  there  are 
strikint;  tfTocts  of  this  kind.  Dc  Luc,  the  brother,  in 
the  Mtrcure  de  France,  communicates  the  following  in- 


teresting statement  in  regard  to  the   progress  of  the 
blowing  sand,  termed  the  sand  flood  in  Egypt : 

"  Tlie  sands  of  the  Lyuian  desert,"  he  says,  "  driven 
by  the  west  winds,  have  left  no  lands  capable  of  tillage 
on  any  parts  of  the  western  banks  of  the  Nile  not  shel- 
tered by  mountains.  The  encroachment  of  these  sands 
on  soils  «hich  were  formerly  habited  and  cultivated  is 
evidently  s;rL-n.  M  Denon  informs  us.  in  tiie  account 
of  his  Travels  in  Lower  and  Ufifier  Egyfit,  that  sum- 
mits of  the  ruins  of  ancient  cities,  buncil  under  these 
sands,  still  appear  externally  ;  and  that,  but  for  a  ridge 
of  mountains  called  the  Lybian  chain,  which  bordeis  the 
left  bank  of  the  Nile,  and  loims,  in  the  parts  where  it 
rises,  a  barrier  against  the  invasion  of  these  sands,  the 
shores  of  the  river,  on  that  sid"",  would  long  since  have 
ceased  to  be  habitable.  Nothing  can  be  more  melan- 
choly," says  this  traveller,  "than  to  walk  over  villages 
swallowed  up  by  the  sand  of  the  desert,  to  trample  un- 
der foot  their  roofs,  to  strike  against  the  sutninils  of 
their  minarets,  to  reflect  that  yonder  were  cultivated 
fields,  that  there  grew  trees,  that  here  were  even  the 
dwellings  of  men,  and  that  all  has  vanished. 

"  If  tnen  our  continents  were  as  ancient  as  has  been 
pretended,  no  trace  s  of  the  habitation  of  men  would  ap- 
pear on  any  part  of  the  western  bank  of  the  Nile,  which 
is  exposed  to  this  scourge  of  the  sands  <jf  the  desert. 
The  cxislenre,  therefore,  of  such  monuments  attests 
the  successive  progress  of  the  encroachments  of  the 
sand  ;  and  these  parts  of  the  bank,  formerly  inhabited, 
will  lor  ever  remain  and  and  waste.  Thus  the  great 
population  of  Egypt,  announced  by  the  vast  and  nume- 
rous ruins  of  its  cities,  was  in  great  part  due  to  a  cause 
of  fertility  which  no  longer  exists,  and  to  which  suffi- 
cient atteulioi)  has  not  been  given.  The  sands  of  the 
deseit  were  formirly  remote  fiom  Egypt;  the  Oases,  or 
habitable  spots,  still  appealing  in  the  midst  of  ilie  sands, 
being  the  remains  of  the  soils  formerly  extending  the 
whole  way  to  the  Nile  ;  but  these  sands,  transported 
hither  by  the  western  winds,  have  overwiielined  and 
buried  this  extensive  tract,  and  doomed  to  sterility  a 
land  which  was  once  remarkable  for  its  fi  uitfulness. 

♦'  It  is  therefore  not  solely  to  her  revolutions  and 
changes  of  sovereigns  that  Ei;ypt  owes  the  loss  of  her 
ancient  splendour  ;  it  is  also  to  her  having  been  thus 
irrecoverably  depiivetl  of  a  tract  of  land,  by  which,  be- 
fore the  sands  of  the  desert  had  covered  it  aiid  caused  it 
to  disappear,  her  wants  had  been  abundantly  supplied. 
Now,  if  we  fix  our  attention  on  this  fact,  and  u fleet  on 
the  consequences  whicn  would  have  attended  it  if  thou- 
sands, or  only  some  hundreds  of  centuries  had  elapsed 
since  our  contiiients  first  existed  above  the  level  of  the 
sea,  does  it  not  evidently  appear  that  all  the  country  on 
the  west  of  the  Nile  would  have  been  buried  under  this 
sand  before  the  erection  of  the  cities  of  ancient  Egypt, 
how  remote  soever  that  period  n'ay  be  supposed  ;  and 
that,  in  a  country  so  long  afll.eted  with  steriinv,  no  idea 
would  even  have  been  fornic<l  of  constructinj;  such  vast 
and  numerous  edifices  ?  When  these  cities  indeed  were 
built,  another  cause  concurred  in  favouring  their  pros- 
perity. The  navigation  of  the  Red  Sea  was  not  then 
attended  with  any  danger  on  the  cotsis  ;  all  its  ports, 
now  nearly  blocked  up  with  reels  of  coral,  had  a  safe 
and  easy  access;  the  vessels  laden  with  merchandize  and 
provisions  could  enter  them  and  depart  without  risk  of 
being  wrecked  on  these  shoals,  which  have  risen  since 
that  time)  and  are  siili  increasing  in  extent. 
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"  The  defects  of  (he  present  government  of  Egypt, 
and  the  discovery  of  the  passage  from  Europe  to  India 
round  the  Cape  of  Good  Hope,  are  therefore  not  the 
only  causes  of  the  present  state  of  decline  of  this  coun- 
try. If  the  sand$  of  the  desert  liad  not  invaded  tlie 
bordering  lands  on  the  west,  if  the  work  of  the  sea  fio- 
ly/ii  in  the  Red  Sea  had  not  rendered  dangerous  the  ac- 
cess to  its  coasts  and  to  its  ports,  and  even  filled  up 
some  of  the  latter,  the  population  of  Egypt  and  the  ad- 
jacent countries,  together  wiili  their  product,  would 
alone  have  sufficed  to  maintain  them  in  a  state  of  pros- 
perity and  abundance.  But  now,  though  the  passage  to 
India  by  the  Cape  of  Good  Hope  should  cease  to  exist, 
though  the  political  advantages  which  Egypt  enjoyed 
during  the  brilliant  period  of  Thebes  and  Memphis 
should  be  re-established,  she  could  never  again  attain 
the  same  degree  of  splendour. 

"  Thus  the  reefs  of  coral  which  had  been  raised  in 
the  Red  Sea  on  the  east  of  Egypt,  and  the  sands  of  the 
desert  which  invade  it  on  the  west,  concur  in  attesting 
this  tiuth:  That  our  continents  are  not  of  a  more  re- 
mote aniiquiiy  than  has  been  assigned  to  them  by  the 
sacred  historian  in  the  book  of  Genesis,  from  the  great 
era  of  the  Deluge." 

Sea-salt  affords  us  examples  of  the  chemical  forming 
effect  of  water,  as  is  exemplified  in  the  lakes  of  the 
Tauride,  in  Southern  Africa,  and  many  other  places. 
We  there  observe  beds  of  salt  formed  by  precipitation 
from  the  waters  of  the  lakes  ;  and  sometimes  these  beds 
alternate  with  others  of  clay  and  loam,  and  vary  much 
in  their  degree  of  inclination.  Bog  iron-ore,  which  is 
forming  daily,  is  another  example  of  the  same  kind  of 
formation.  Morass-ore  sometimes  alternates  in  beds 
with  peat ;  aiid  swamp-oar  sometimes  occurs  in  thin 
beds,  covering  the  more  compact  kinds  of  peat.  Peat 
itself  may  be  ranked  as  one  of  the  substances  formed 
by  chemical  agency. 

The  vast  accumulations  of  calc-sinter  found  in  lime- 
stone caves,  as  in  those  of  Derbyshire,  the  Hariz,  the 
Ficlitelgebirge,  Antiparos,  Gibraltar,  &c.  belong  also  to 
the  chemical  formations.  Calc-sinter  is  found  usually 
in  inclosed  spaces,  whereas  calc-tuff  is  formed  in  open 
spaces.  This  substance  is  deposited  sometimes  in  caves, 
and  frequently  in  fissures,  forming  veins,  which  are  in 
this  jnanner  filled  with  very  compact  calc-sinter,  and 
sometimes  even  with  crystallized  calc-spar.  Calc-tuff 
is  formed  by  calcareous  brooks  emptying  themselves 
into  hollows,  and  thus  affording  an  opportunity  for  the 
deposition  of  their  calcareous  contents.  Near  Canstadt 
in  Wurtemberg,  streams  of  this  kind  incrust  every 
thing  in  their  vicinity  with  calc-tuff,  which  approaches 
more  or  less  to  calc-sinter.  If  such  streams  flow  into 
situations  where  the  water  has  repose  and  time  to  de- 
posite  its  calcareous  contents,  calcareous  beds  or  strata 
are  formed,  which  are  more  or  less  porous.  This  po- 
losity  is  increased  on  the  land,  by  the  tuff  mixing  with 
reeds  and  grass.  In  beds  of  this  substance  skeletons  of 
extinct  quadrupeds  are  met  with. 

Destroying  and  forming  effects  of  Volcanoes. 

The  operation  of  volcanoes  is  still  more  limited  and 
local  than  that  of  water.  Although  we  are  entirely  ig- 
norant of  the  means  employed  by  nature  in  producing 
volcanic  fire,  we  can  judge  by  its  effects  of  the  clianges 


it  is  capable  of  producing  upon  the  surface  of  the  earth. 
When  a  volcano  announces  itself  afier  some  shocks  of 
an  earthquake,  it  forms  for  itself  an  opening.  Stones 
and  ashes  arc  thrown  to  a  great  distance,  and  lava  is 
vomited  forth.  The  more  fluid  pjrt  of  the  lava  run'3  in 
long  streams,  wliilc  the  less  fluid  portion  stops  at  the 
edge  of  the  opening,  raises  it  all  round,  and  forms  a 
line  terminated  by  a  crater.  Thus  volcanoes  accumu- 
late substances  on  the  surface  that  were  formerly  bu- 
ried deep  in  the  bowels  of  the  earth,  afier  having 
changed  or  modified  their  nature  or  appearances,  and 
raise  them  into  mountains.  By  these  means,  they  have 
formerly  covered  some  parts  of  the  continents,  and  have 
suddenly  produced  mouEilains  iji  the  middle  of  the  sea. 
But  these  mountains  and  islands  have  always  been  com- 
posed of  lava,  and  the  whole  of  their  materials  have 
undergone  the  action  of  fire.  Volcanoes  have  never 
raised  up  or  overturned  the  strata,  through  which  tlieir 
apertures  pass,  and  have  in  no  degree  contributed  to 
the  elevation  of  the  great  mountains  which  are  not  vol- 
canic* 

CHAP.  iir. 

INTERNAL  STllUCTUKE   OF  THE   E.\RTH. 

Having  in  the  preceding  Chapters  described  the  va- 
rious inequalities  observable  on  the  earth's  surface,  and 
stated  the  means  which  nature  appears  to  have  employ- 
ed in  forming  them,  we  come  now  to  the  consideration 
of  the  secorid  branch  of  Geognosy,  which  makes  us  ac- 
quainted wilh  the  internal  structure  of  the  earth. 

At  first  sight  the  solid  mass  of  the  earth  appears  to 
be  a  confused  assemblage  of  rocky  masses  piled  on  each 
other  without  order  or  regularity  :  to  the  superficial  ob- 
server, nature  appears,  in  the  apparently  rude  matter  of 
the  inorganic  king<Iom,  to  present  us  as  only  with  a  pic- 
ture of  chaos,  where  none  of  those  admirable  displays 
of  skill  and  contrivance,  which,  in  the  structure  of  ani- 
mals and  vegetables,  so  powerfully  excite  our  attention, 
and  claim  our  admiration,  are  to  be  observed.  It  is  not 
surprising  that  this  unfavourable  opinion  should  have 
long  continued  to  be  prevalent,  when  we  consider  the 
experience,  skill  and  judgment,  which  are  necessary  for 
enabling  us  to  unravel  all  the  variety  of  apparently  un- 
connected relations,  which  are  observable  in  the  internal 
structure  of  the  earth.  In  ancient  writers  we  find  no- 
thing on  this  important  subject  ;  and  it  is  only  by  the 
light  of  modern  discoveries,  that  we  have  been  enabled 
to  trace  out  those  beautiful  arrangements  that  prevail 
in  the  mineral  kingdom.  Of  these,  we  shall  now  give 
a  concise  and  accurate  description,  and  at  the  same  time 
state  some  of  those  inferences  that  appear  to  be  deduci- 
ble  from  these  various  relations  and  appearances.  But 
these  descriptions  and  inferences  can  only  be  fully  un- 
derstood, and  the  gratification  derived  from  them  com- 
pletely enjoyed,  by  an  intimate  acquaintance  with  nature 
heiself,  not  in  cabinets  alone,  but  in  mines  and  among 
mountains.  On  descending  into  mines,  we  are  not  only 
gratified  by  displays  of  human  ingenuity  and  skill,  but 
we  also  receive  much  information  respecting  the  struc- 
ture of  the  earth,  and  the  changes^it  has  experienced 
during  the  different  perioJs  pf  its  formation.  Our  re- 
searches on  the  surface  &rtlje  earth,  on  the  othei-  handj 
often  leads  us  among  the  grandest  and  most  sublime 
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v/oiks  of  nature  ;  and  amid  alpine  groups,  ihe  geologist 
!S,  as  it  were,  conducted  nearer  to  the  scene  cl  those 
great  operations,  which  it  is  his  business  to  explore.  In 
the  midst  of  such  scenes,  he  feels  his  mind  invigorated; 
the  magnitude  of  the  appearances  before  him  extin- 
guishes all  the  little  and  contracted  notions  he  may  have 
i'ormed  in  the  closet ;  and  he  learns,  that  it  is  only  by 
visiting  and  studying  these  stupendous  works,  that  he 
can  form  an  adeciuate  conception  of  the  great  relations 
of  the  crust  of  the  globe,  and  of  its  mode  of  formation. 

Nature  appears,  in  her  formations,  frequently  to  pro- 
ceed from  the  most  special  to  the  most  general ;  or,  we 
observe  the  most  general,  including  a  series  of  gradually 
diminishing  subordinate  differences.  In  simple  mine- 
rals, many  instances  of  this  occur,  as  in  the  distinct  con- 
cretions, fracture,  and  external  surface.  But  it  is  more 
strikingly  the  case  in  the  structure  of  the  crust  of  the 
earth,  for  here  there  is  a  series  from  that  of  the  simple 
mountain  rock  to  those  grand  and  extensive  arrange- 
ments in  the  formations  that  form  whole  mountains  and 
chains  of  mountains. 

Tour  different  kinds  of  structure  are  observable  in  the 
crust  of  the  earth. — The  first  is,  that  which  is  to  be 
observed  in  hand  specimens  ;  it  is  the  smallest  kind  of 
structure,  and  occurs  in  what  are  termed  Mountain 
Rocks  or  Stones. — The  second  kind  of  structure,  or  that 
of  Mountain  Masses,  is  more  on  the  great  scale,  and  is 
not  to  be  observed  in  hand  specimens,  but  only  in  sin- 
gle masses  of  rock.  To  this  structure  belongs  stratifi- 
cation, and  the  seams  of  distinct  concretions. — The  third 
kind  of  structure  is  that  of  Rocfr  Formations,  or  those 
great  masses  of  which  the  crust  of  the  earth  is  composed. 
To  examine  this  kind  of  structure,  we  must  traverse 
considerable  tracts  of  country. — The  fourth  kind  of 
structure  is  that  of  the  Earth  itself,  which  is  formed 
by  the  junction  of  various  formations.  To  examine  this 
structure,  wc  must  travel  through  many  countries. 

We  have  thus  a  geognostic  series  of  structure  from 
hand  specimens,  which  can  be  examined  in  the  closet, 
to  that  which  can  only  be  known  by  travelling  through 
many  countries. 

We  shall  now  describe  the  different  kinds  of  struc- 
ture, in  the  order  already  mentioned. 

Structure  of  Mountain  Rocks. 

Mountain  Rocks  or  Stones,  are  those  mineral  masses 
of  which  the  greater  portion  of  the  crust  of  the  earth 
is  composed.  Mineials,  or  mineral  aggregates,  to 
have  the  true  characters  of  mountain  rocks,  must  oc- 
cur not  only  in  great  masses,  but  frequently,  and  pre- 
sent in  their  structure  and  composition  such  characters 
as  will  serve  to  distinguish  them,  and  make  them  known 
io  whatever  situation  they  may  be  found. 

They  are  either  siniple,  or  aggregations  of  simple 
■minerals.  In  the  one  case,  they  are  denominated  Sim- 
}ile  mountain  rocks;  in  the  other,  Coni/iound  mountain 
rocks. 

Simple  mountain  rocks  are  cither  compact,  slaty,  or 
granular.  Clay-slaie,  limestone,  and  serpcr.tine  are  ex- 
amples of  simple  mountain  rocks. 

Whon  minerals  occur  disseminated  through  simple 
mountain  rocks,  they  are  to  be  considered  as  accidental, 
and  do  not  entitle  us  to  consider  such  varieties  as  dis- 


tinct species  of  rock.     Thus  garnets,  imbedded  in  gra- 
nite or  mica-slate,  are  accidental  mixed  parts. 

Compound  mountain  rocks  are  cither  conglomerated 
or  aggregated.  This  distinction  is  founded  on  the  mode 
of  their  formation.  The  grains  or  masses  m  the  conglo- 
merated mass,  according  to  some  naturalists,  have  not 
been  formed  on  the  spot  where  they  are  now  found,  but 
have  been  carried  thither,  and  connected  together  by  a 
cement.  To  this  class  belongs  sandstone,  pudding- 
stone,  and  different  kinds  of  fragmented  or  brecciated 
stones.* 

In  aggregated  mountain  rocks  or  stones,  their  present 
structure  is  their  original  one,  and  the  parts  of  which 
they  are  composed  have  been  formed  on  the  spot  where 
we  now  find  them.  Their  parts  are  immediately  con- 
nected together  ;  hence  this  structure  is  termed  aggre- 
gated. 

Aggregated  mountain  rocks  are  either  dcterminately 
or  indeterminately  aggregated.  The  parts  in  the  inde- 
terminately aggregated,  are  irregularly  and  confusedly 
joined  together.  This  kind  of  structure  occurs  in  those 
varieties  of  serpentine,  where  limestone  and  serpentine 
are  so  conjoined  that  it  is  difficult  to  say  which  predo- 
minates, and  where  the  one  sometimes  encloses  the 
other.  The  Campan  marble,  which  is  an  irregular 
mixture  of  limestone  and  steatite,  and  many  Cipolin 
marbles,  which  contain  veins  and  patches  of  ^reen  talc, 
are  of  the  same  description. 

The  dcterminately  aggregated  structure,  presents  a 
number  of  subordinate  differences.  It  is  either  simfile 
or  double  aggregated.  The  simfile  aggregated  contains 
two  subordinate  kinds.  In  the  first,  the  minerals  are 
connected  together  in  such  a  manner  that  one  serves  as 
a  basis  for  the  other,  which  is  included  in  it ;  and  it 
also  contains  two  subordinate  kinds.  These  are  deno- 
minated the  fiorfihyritic  and  amygdaloidal.  In  the  se- 
cond, all  the  parts  are  immediately  connected,  or  joined 
together ;  and  here  we  have  also  two  subordinate  kinds, 
the  granular  and  slaty. 

The  double  aggregated'\uc\yii\cii  five  subordinate  kinds: 
These  are,  1.  Granular  slaty.  2.  Slaty  granular.  3. 
Granular  fiorfihyritic.  4.  Slaty  fiorjihyritic ;  and,  5, 
Porjihyritic  and  amygdaloidal.  The  first  four  kinds  of 
double  aggregated  structure  comprehend  one  structure 
in  another,  so  that,  as  the  denominations  intimate,  a 
smaller  structure  is  contained  in  a  greater.  In  the  fifth, 
or  last  kind,  one  does  not  include  the  other;  but,  as 
the  denomination  expresses  it,  they  are  placed  near  or 
beside  each  othef. 

We  shall  now  describe  each  kind  in  particular, 

Simfile  jlggregated  Structure. 

1.  Porjihyritic  structure. — When  one  of  the  constitu- 
ent parts  of  the  mountain  rock  is  disseminated  through 
a  basis,  in  the  form  of  grains  or  crystals,  the  rock  pre- 
senting this  appearance  is  said  \.o  he  fiorfihyritic.  Com- 
mon porphyry,  porphyry  slate,  and  gypsum  contain- 
ing crystals  of  quartz,  may  be  mentioned  as  examples 
of  this  kind  of  structure.  The  crystals  or  grains  are 
here  of  cotemporaneous  formation  with  the  basis,  aiid 
not  mechanically  mixed,  as  some  have  maintained. 

2.  .Amygdaloidal  structure. — When  vesicular  cavities 
are    dispersed  through  a  basis  or  ground,  and  appear 


*  We  shall  afterwards  examine  particul.irly  the  above,  which  is  the  general  opinion,  in  regard  to  the  formation  of  conglomerated 
rocks. 
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empty,  encrusted,  half  filled,  or  completely  filled,  such 
a  structure  is  (Iciiuniiiiattd  amygdaloidal. 

The  rock  nanu:d  uiiiyvjdaloid,  is  a  piiiicipal  example 
of  this  kind  of  structure,  lis  basis  approaches  more 
or  less  to  basalt  or  iireenstont- ;  when  ii  is  much  iron- 
shot,  it  becomes  harder  and  more  solid.  It  is  allef!;ed, 
that  while  the  amygdaloidal  rork  was  still  soft,  bubbles 
of  air  were  disenijai^ed,  which  beini;  prevenltd  escaping 
by  the  viscosity  of  the  mass,  various  shaped  cavities, 
often  however  of  an  amygdaloidal  shape,  were  formed. 
Water  holding  in  solution  the  various  minerals  met 
Avilh  in  these  amygdaloids,  is  alleged  to  have  traversed 
the  rock,  penetrated  into  the  empty  vesicular  cavities, 
and  to  have  deposited  on  their  walls  its  mineral  contents. 
Hence  it  is  maintained,  that  the  amygdaloidal  portions 
are  of  posterior  origin  to  the  basis  in  which  they  are  con- 
laincd.  Il  cannot  be  questioned,  that  some  amygdaloidal 
structures  have  originated  in  this  manner,  but  many 
Others  are  certainly  of  cotemporaneous  foimation  with 
the  rock  in  which  tliey  are  contained.  The  minerals  that 
usually  occur  in  these  vesicles,  are  lithomarge,  zeolite, 
Steatite,  chalcedony,  agate,  heavy  spar,  and  calc-spar. 
Those  filled  with  agate  and  chalcedony,  present  many 
interesting  phenomena. 

3.  Granular  structure.  Inaggrcgated  rocks, some  kinds 
are  lortned  by  the  immediate  aggregation  of  dift'trent 
minerals,  which  arc  intimately  joined  together,  either  by 
the  power  of  cohesion,  or  by  mutual  penetration  or  in- 
terlacement. These  minerals  are  generally  iri  grains, 
and  may  be  regarded  as  imperfect  crystals.  Granite 
affords  an  example  of  this  kind  of  structure. 

4.  Slaty  structure — The  slaty  structure  in  rocks  com- 
posed ot  different  minerals  diffeis  from  the  granular 
in  this  circumstance,  that  the  constituent  parts  are  flat, 
having  considerable  length  and  breadth,  but  inconsi- 
derable thickness.  Mica  slate,  which  consists  of  small 
plates  of  quartz  and  small  plates  of  mica  placed  upon 
each  Other,  is  an  example  of  this  kind  of  structure. 

Dauble  Aggregated  Structure. 

Under   this  head   we    include  those  varieties  where 


two  structures  occur  together.  The  following  are  the 
different  kinds. 

I .  Granular-slaty  structure.— Gnt'ns  affords  a  good  ex- 
ample ot  this  kind  of  structure;  i  ho  granite  and  felspar  arc 
in  grains,  and  inmiediaiely  aggregated  togetlier,  which 
forms  the  granular  structure  ;  and  these  aggregations  are 
generallydisposed  in  plates,  wliich  arc  interposed  between 
the  plate:,  of  fnica,  and  hence  the  slaty  structure. 

3.  Slaty  granular  structure — Is  slaty  in  the  small, 
and  granular  in  the  graat.  The  oidy  example  of  this 
kind  of  structure  is  the  topaz-rock  of  Scliiicckensitin, 
in  Voightland,  in  the  electorate  of  Saxony.  It  is  com- 
posed of  large  granular  masses,  which  have  a  slaty 
structure  ;  the  slates  consist  of  fine  granular  quartz,  thin 
colunmar  schorl,  and  stnall  granular  top.iz.  In  the  drusy 
cavities  that  occur  between  the  large  granular  contre- 
tions.lithomarge, crystals  oftojiaz,  and  schorl,  sometimes 
occur;   the   schorl,  however,  is  but  rarely  crystallized. 

3.  Granular-fior/ihyritic  structure  — This  kind  of 
structure  is  granular  in  the  small,  and  porphyrilic  in 
the  great.  When  large  and  distinct  crystals  of  lelspar 
appear  dispersed  through  a  granular  base,  as  is  otten 
the  case  with  granite,  sienile,  and  greenstone,  this  kind 
of  structure  is  formed. 

4.  Slaty  fior/ihyrilk. — This  kind  of  structure  is  slaty 
in  the  sivjall,  and  purphyritic  in  the  great.  The  basis 
is  slaty,  and  the  porphyritic  structure  is  formed  by  in- 
terspersed crystals  or  grains  of  minerals  different  Irom 
the  basis.  Mica-slate,  when  it  contains  grains  or  crys- 
tals ot  g;irnet  is  said  to  have  a  slaly-pni  pliyritic  structure. 

5.  Porfihyritic  and  Amagdaloidal — Here  two  kinds 
of  structure  are  placed  togelner,  not  included  in  each 
other,  as  in  the  preceding  kinds.  It  occurs  in  many 
amygdaloidal  and  porphyritic  stones.  Wlien  amygda- 
loid contains,  besides  the  elliptical-shaped  masses,  also 
crystals  of  hornblende  and  mica,  it  is  then  said  to  have 
an  amygdaloidal  and  porphyritic  structure  ;  the  amyg- 
daloidal being  the  predominant.  In  Basalt,  on  the  con- 
trary, where  the  two  kinds  of  structure  sometimes 
occur,  the  porphyrilic  is  the  predominating.  Green 
Porphyry,  although  rarely,  sometimes  possesses  this 
kind  of  double  structure. 
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Structure  of  Mountain-masset  and  of  Strata. 

We  understand  by  the  structure  of  mountain  masses, 
those  regular  divisions  which  many  of  ihein  exhibit 
Ihroui^h  a  considerable  extent  of  rock.  There  are  two 
kinds  of  this  structure  ;  the  stratified  structure,  or  that 
of  strata  ;  and  the  seamed  structure,  or  that  of  distinct 
concretions. 

Stratified  structure. — When  a  mountain,  mountain- 
mass,  or  bed  compustd  of  one  species  of  rock,  is  divided 
by  means  of  parallel  seams  inio  masS'  s,  whose  length 
and  breadth  are  greater  than  tlieir  thickness,  or  into 
what  may  be  denominated  Tabular  Masses,  which  extend 
generi-.liy  tlirou^h  the  whole  mountain,  it  is  said  to  be 
stratified,  and  the  individual  masses  are  termed  strata. 
Of  this  kind  of  structure  we  have  instances  in  Gianite. 
L:me=tone,  Cloy-slate,  and  Mica-slate.  The  seams  that 
separate  the  strata  are  named  strata-seams,  or  seams  of 
stratification.  On  a  general  view,  we  say  the  globe  is 
composed  of  foiniations  ;  formations  of  beds  ;  beds  of 
strata  ;  and  such  strata  as  are  slaty,  of  layers,  or  slates. 

Strata  vary  very  much  in  their  position.  The  exami- 
nation of  this  appearance  of  strata  is  of  great  importance 
to  the  geognost  and  niineialogical  geographer. 

In  determining  the  stratification  of  a  rock,  we  have  to 
observe,  I.  The  direction  of  the  strata.  2.  Their  inclina- 
tion. 3.  Their  thickness.  4.  The  differences  in  their 
direction  and  inclination. 

The  diiection  is  the  angle  which  the  stratum  makes 
■with  the  meridian,  and  is  determined  by  the  compass  ; 
or  viewing  the  strata  as  planes,  the  diiection  is  that  of 
a  horizontal  line,  drawn  on  the  surface  of  the  plane; 
thereloie,  to  dctermitie  the  direction,  is  to  indicate  the 
point  of  the  compass  towards  which  this  line  is  directed, 
it  is  always  at  right  angles  lo  the  dip. 

The  incliiiaiion  is  the  angle  which  the  stratum  forms 
with  the  horizon,  and  is  determined  by  the  quadrant. 

The  dip  is  the  point  of  the  compass  towards  which 
the  stratum  inclines.  If  we  know  the  dip,  the  direction 
is  given,  because  it  is  always  at  right  angles  to  it.  Thus, 
if  a  stratum  dip  to  the  east,  its  direction  must  be  north 
and  south ;  if  it  dip  to  the  north,  its  direction  must  be 
east  and  west.  But  we  cannot  infer  the  dip  from  the 
direction;  because  a  stratum,  whose  direction  continues 
the  same,  may  dip  in  opposite  directions  ;  thus,  a  stratum 
ranging  from  north  to  south  may  dip  either  to  the  east 
or  to  the  west. 

Strata  are  frequently  variously  waved,  thus  producing 
chatiges  in  their  direction  ;  but  these  changes  in  direc- 
tion are,  in  general,  subordinate  to  the  general  direction. 
It  is  therefore  of  importance,  in  making  observations  with 
regard  to  the  position  of  strata,  to  distinguish  the  gene- 
ral direction  and  inclination,  from  iUc  fiartial.  To  effect 
this,  we  must  take  the  results  of  a  number  of  particular 
observations,  and  compare  them  together ;  and  those 
similar  angles,  which  are  the  most  numerous,  are  to  be 
considered  as  expressive  of  the  general  inclination  and 
direction.  It  sometimes  happens,  that  this  general  posi- 
tion has  also  its  variations  ;  these  must  also  be  attended 
to  and  noted.  An  actiuaiiitance  with  the  shape  of  a  moun- 
tain group  will  assist  us  very  much  in  such  investiga- 
tions, as  it  is  inlit'.iately  connected  with  the  general  dis- 
position of  the  stratification  of  the  masses  of  which  it  is 
composed.  It  is  also  of  importance  to  know  the  fall  or 
declivity  of  a  mountaiti  group,  as  its  direction  and  incli- 
nation are  freiiucinly  conlornial)le,  particularly  in  the 
older  formations,  with  that  of  the  superimposed  masses. 


It  is  often  very  difficult  to  determine,  whether  the  rock 
we  are  txamining  he  stratified  or  not,  and  when  the 
seams  of  stratification  are  hid,  to  know  the  direction  of 
the  strata.  The  following  observations  will  be  useful  in 
removing  some  of  the  difficulties  attending  such  investi- 
tions. 

1.  Strata  are  almost  always  parallel  with  the  slaty 
structure  of  the  stone.  In  certain  porphyriiic  granitesi 
the  crystals  of  felspar  appear  lo  lie  parallel  with  the 
strata ;  the  latter  character,  however,  is  by  no  means  so 
decisive  as  the  former. 

2.  Strata  can  only  be  formed  by  parallel  seams,  which 
have  the  same  direction  and  extent  through  the  moun- 
tain-mass. Where  parallel  rents  occur  in  diflTerent  di- 
rections in  the  same  species  of  rock,  as  in  granite,  sand- 
stone, lime-stone,  &c.  it  is  evident  that  they  are  to  be 
con>idered  as  accidental. 

3.  The  seams  of  tabular  distinct  concretions,  whicU 
are  often  of  considerable  extent,  should  not  be  confound- 
ed with  strata  seams,  iiecause  their  extent  is  not  so  con- 
siderable ;  and  in  each  group  of  concretions  the  direction 
is  difr>-rent. 

4.  Where  parallel  rents  have  a  different  direction 
fiom  the  slaty  structure  of  the  stone,  they  are  certainly 
accidental.  Inattention  to  this  circumstance  has  led 
mineralogists  into  error.  I  observed  a  striking  instance 
of  these  rents  in  a  quarry  of  gneiss,  in  the  forest  of 
Tharand,  in  Upper  Saxony.  The  gneiss,  at  first  sight, 
appeared  to  be  disposed  in  vertical  strata,  and  as  such  it 
was  viewed  by  De  Luc:  on  a  closer  examination,  how- 
ever, the  apparent  vertical  seams  proved  to  be  merely 
accidental  parallel  rents,  perpendicular  to  the  slaty 
structure  of  the  stone  j  therefore  the  strata  were  hori- 
zontal, not  vertical. 

5.  Beds  are  generally  parallel  with  the  strata;  these, 
therefore,  point  out  the  direction  of  the  strata. 

6.  Although  the  slaty  structure  points  out  to  us  the 
direction  which  the  strata  must  have,  it  does  not  follow, 
that  a  rock  having  a  slaty  structure  is  stratified. 

7.  In  sand-stone,  lime-stone,  and  rock-salt,  regular  and 
very  extensive  stripes  are  sometimes  observed,  which 
have  been  confounded  with  tiue  seams  of  stratification. 
An  attentive  examination,  however,  always  discovers 
them  traversing  the  real  strata  seams.  Von  fiuch,  in 
his  description  of  Landeck,  and  geognostical  observa- 
tions made  in  Italy  and  Germany  ;  and  Friesleben,  in  his 
observations  on  Thuringia,  describes  striking  instances 
of  stripes  resembling  strata-seams. 

Strata  vary  very  considerably  in  the  angle  which  they 
form  with  the  horizon;  they  occur  from  horizontal  to 
vertical,  but  the  general  inclination  is  between  horizontal 
and  45°.  The  differences  are  either  original,  or  have 
been  produced  by  subsequent  changes. 

Certain  species  of  rock  are  constantly  stratified,  while 
others  either  are  not  stratified,  or  only  in  an  imperfect 
manner.  All  the  secondary  rocks,  such  as  lime-stone, 
sand-stone,  coal,  &c.  are  very  distinctly  stratified.  In  the 
most  modern  of  the  secondary  rocks,  the  strata  are  often 
horizontal,  and  frequently  extend  to  a  great  distance  of  the 
same  thickness.  In  more  ancient  rocks  of  this  class,  as 
in  certain  lime-stones  and  in  gypsum,  the  stratification 
is  less  distinct,  and  the  position  of  the  strata  is  not  so 
horizontal.  In  the  coal  formation,  which  is  of  a  still 
older  date,  the  stratification  is  very  distinct,  but  the  beds 
are  frequently  variously  waved  and  convoluted,  and  often 
highly  inclined.  In  the  transition  and  primitive  classes, 
many  rocks,  such  as  gneiss,  mica-slate,  and  clay-slate. 
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are  distinctly  stratified,  wliile  others,  as  granite,  porphyry, 
trap,  limestone,  j^ypsum,  serpentine,  antl  quartz,  arc  in 
general  but  impcrlcctly  stratified,  and  the  strata  of  these 
two  classes  more  often  incline  to  the  vertical  than  to  the 
horizontal  position. 

Rocks  Mliicli  appear  to  have  been  mere  deposites  of 
mud,  gravel,  sand.  Sec.  have  been  formed  by  successive 
depositions,  while  others,  such  as  gypsum,  limestone, 
quartz,  gneiss,  niica-slale,  clay-slate,  granite,  Sec.  owe 
their  stratified  structure  to  crystallization,  from  a  more 
or  less  perfect  slate  of  solution.  This  latter  opinion  is 
illustrated  by  the  uninterrupted  transitions  of  the  beds 
into  each  other,  and  by  the  position  of  the  embedded 
crystals  and  masses  to  the  surrounding  rock. 

On  examining  the  structure  of  a  mountain  or  tract  of 
country,  we  must  be  careful  to  avoid  all  unnecessary 
minuteness,  otherwise  we  shall  fail  in  acquiring  a  dis- 
tinct conception  of  it.  This  observation  is  founded  on 
a  knowledge  of  the  geognostical  features  of  nature, 
which  are  all  on  the  great  scale. 

By  not  attending  to  this  mode  of  examination,  geolo- 
gists have  fallen  into  errors,  and  given  to  extensive  tracts 
of  country  a  most  irregular  and  confused  structure. 
Speculators,  building  on  these  errors,  have  represented 
the  whole  crust  of  the  globe  as  an  irregular  and  unseem- 
ly mass.  It  is  indeed  surprising,  that  men  possessed  of 
any  knowledge  of  the  beautiful  harmony  that  prevails  in 
the  structure  of  organic  beings,  could  for  a  moment  be- 
lieve it  possible,  that  the  great  fabric  of  the  globe  itself, 
— that  magnificent  display  of  Omnipotence, — should  be 
destitute  of  all  regularity  in  its  structure,  and  be  nothing 
more  than  a  heap  of  ruins. 

Seamed  Slntclure. — Those  rocks  in  which  parallel 
seams  occur,  that  do  not  extend  throughout  the  whole 
bed,  are  said  to  have  the  seamed  structure.  The  follow- 
ing are  the  difi'erent  kinds  of  this  structure  :  1 .  Polyedral. 
2.  Lamellar.     3.  Globular. 

1  Polyedral. — In  this  kind  of  structure,  the  rock  is 
divided  into  columns.  The  columns  are  sometimes  re- 
gular, sometimes  approach  to  the  globular  form,  and 
occur  even  curvated.  They  are  from  a  few  inches  to 
many  fathoms  in  length.  In  the  islands  of  StafTa  and 
Eigg,  and  on  the  Craig  of  Ailsa,  there  are  admirable 
examples  of  this  kind  of  structure.  These  columns  are 
sometimes  collected  into  groups,  and  such  groups  are 
often  separated  from  each  other  by  seams,  or  rather 
rents,  which  render  them  more  distinct.  Such  groups 
may  be  considered  as  immense  distinct  concretions. 
The  colunms  of  such  a  group  often  tend  towards  a 
centre  ;  others  are  parallel  or  perpendicular;  some  are 
horizontal  ;  and  all  this  variety  sometimes  occurs  in  the 
same  hill.  The  columns  are  sometiines  jointed,  so  that 
the  convex  extremity  of  the  one  column  is  fitted  to  the 
concave  extremity  ot  the  other;  and  these  columns  are 
usually  composed  of  globular  distinct  concretions. 
These  globular  concretions  are  composed  of  curved 
lamellar  concretions.  The  spaces  between  the  different 
globular  concretions  are  composed  of  a  looser  matter 
than  the  concretions  themselves  ;  and  it  is  by  the  falling 
out  of  this  less  compact  substance  that  the  structure  of 
such  columns  is  first  developed. 

No  rock  shows  this  kind  of  structure  more  distinctly 
than  basalt :  in  it  we  have  all  the  varieties  of  the  seamed 
structure,  fiom  the  smallest,  which  is  the  lamellar  dis- 
tinct concretion,  to  the  largest,  which  is  formed  by  the 
grouping  of  columns. 


This  kind  of  structure  occurs  also  in  porphyry,  green- 
stone, and  lava. 

2.  Tabular. — In  this  kind  of  structure,  the  rock  is 
divided  into  tables  a  few  inches  thick,  and  of  small  ex- 
lent.  These  tables  frequently  change  their  direction, 
and  then  the  bed  of  rock  is  divided  into  many  groups 
or  systems  of  tables,  having  in  each  group  a  different 
direriion. 

Their  inconsiderable  length,  frequent  change  of  direc- 
tion, and  the  even  surface  of  the  planes,  distinguish  them 
from  strata.  Basalt,  in  the  lower  parts  of  an  individual 
deposition,  has  often  this  kind  of  structure.  At  first 
sight  it  IS  not  unlike  stratification.  It  also  occurs  in 
columnar  prnphyry. 

3.  Globular. — In  this  kind  of  structure  the  rock  is 
either  wholly  or  partially  disposed,  or  arranged  into 
globes  or  balls  of  various  magnitudes.  These  balls  are 
cither  simply  granular,  as  in  granite,  syenite,  green- 
stone, or  sand-stone  ;  granular,  and  lamellar,  as  in  the 
syenite  of  Corsica  ;  compact,  as  in  basalt;  porphyritic, 
as  in  porpliyry  ;  or  radiated,  as  in  limestone.  Globular 
formations  are  sometimes  met  with  in  rocks  and  mine- 
rals having  a  less  crystalline  aspect.  As  examples,  we 
may  mention  balls  of  hornstone  in  limestone,  and  masses 
of  Hint  in  chalk. 

The  roundish  balls  of  granite  found  dispersed  over  low 
countries    have   been   considered   as   bowlder  or   rolled 
stones,  and  many   theories  formed  to  account  for  their 
transportation.     The  granite  of  the  island  of  Arran  pre 
sents  this  kind  of  structure. 

Structure  oj"  formations. 

By  a  Rock  formation,  we  understand  a  determinate 
assemblage  of  similar  or  dissimilar  beds  or  rock  masses, 
which  are  characterised  by  external  and  internal  rela- 
tions as  an  independent  whole ;  that  is,  as  an  unity  in  the 
series  of  rock  formations.  These  masses  are  either 
aimfile  or  comjxound.  When  the  mass  is  uniform  through- 
out, as  is  the  case  with  limestone  or  sandstone,  it  con- 
stitutes what  may  be  denominated  a  aimple  formation. 
Granite,  gneiss,  and  mica-slate,  are  also  of  this  kind. 
When  dissimilar  masses  occur  in  a  formation,  as  in  the 
case  of  coal  and  secondary  trap,  itis  said  to  be  a  comfiound 
formation. 

Similar  rocks  are  often  repeated  in  very  difi'erent 
periods.  Each  of  these  individual  depositions  is  a  par- 
ticular formation,  and  the  whole  is  denominated  a  scries 
or  suic  of  formations.  Thus  there  is  a  limestone,  a  por- 
phyry, a  granite  suit.  Sec. 

It  is,  Werner  remarks,  a  determinate  character  of 
certain  formations,  to  constitute  the  principal  mass  of 
the  mountain  in  which  they  occur:  this  is  the  case  with 
gneiss,  clay-slate,  porphyry,  and  others.  With  other 
formations,  on  the  contrary,  it  is  as  essential  a  character 
to  occur  only  in  single  beds  in  the  others,  and  these  are 
said  to  be  imbedded.  Primitive  porphyry,  limestone,  and 
many  others,  aro  of  this  kind.  When  such  individual 
beds  occur  in  different  principal  formations,  (that  is,  arc 
not  confined  to  a  single  one,)  as  primitive  limestone  and 
primitive  trap  in  gneiss,  mica-slate,  and  clay-slate,  and 
always  coiitinue  the  same,  notwithstanding  the  differ- 
ence of  the  rocks  in  which  they  are  embedded,  they  are 
to  be  considered  as  indefiendent  formations.  If,  on  the 
contrary,  they  are  confineu  to  one  formation,  and  arc 
connected  with  no  series  or  suite  of  formations,  they  arc 
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said  to  be  iubordinate  to  it.  Alum,  slate  and  Lydian 
stone  n  clay-s(ate,  are  examples  of  this  kind.  Beds 
comp  sed  of  various  minerals  sometimes  occur  in  differ- 
ent rocks.  Tfiese  minerals  are  usually  those  of  which 
the  rock  is  principally  composed,  irregularly  mixed,  or 
are  simple  minerals.  Such  beds  are  usually  very  irre- 
gular, do  not  extend  through  the  whole  rock,  and  in 
general  exhibit  apparently  great  irregularity  in  all  their 
relations.  They  have  been,  but  rather  improperly,  de- 
nominated foreign  beds.  When  single  beds  are  well 
distinguished  by  the  kind  of  stone  of  which  they  are  com- 
posed, and  if  their  composition  shows  certain  peculiari- 
ties, (as,  for  example,  the  determinate  presence  of  me- 
tallic fossils,  &c  )  they  are  referred  to  the  fiarticular  re- 
fioaitories.  Beds  of  iron-pyrites  and  magnetic  ironstone 
are  of  this  kmd. 

Structure  of  the  Crust  of  the  Globe. 

The  fourth  and  last  kind  of  structure  we  have  lo 
describe  is  by  far  the  most  extensive  and  important. 
It  is  the  structure  of  the  crust  of  the  globe  itself,  in  so 
far  as  it  is  composed  of  rock-formations  of  different 
magnitudes,  laid  over  each  other  in  certain  directions. 

Under  the  five  following  heads,  Werner  comprehends 
every  relation  respecting  the  extent  and  relative  posi- 
tion of  formations  in  general. 

1.  The  original  extent  of  formations. 

2.  Their  present  extent  and  continuity. 

3.  The  position  and  direction  of  the  strata  of  forma- 
taons,  in  respect  to  the  fundamental  rock. 

4.  The  direction  of  the  strata  themselves,  without  re- 
ference to  the  fundamental  rock- 

5.  The  relation  of  the  outgoings  of  the  strata  to  the 
exterior  of  the  mountain. 

It  may  be  previously  remarked,  that  when  one  forma- 
tion lies  on  another,  it  is  said  to  rest  on  it,  and  the  rock 
on  which  it  rests  is  termed  the  fundamental  rock ;  and 
the  plane  which  separates  the  fundamental  rock  from 
the  formation  that  covers  it,  is  denominated  the  filane 
af  aefiaration,  which  is  always  parallel  with  the  seams 
of  the  strata.     See  Plate  CCCXCV.  Fig.   1. 

1.    The   Original  Extent  of  Formations. 

Werner  observes,  that  the  greater  number  of  forma- 
tions appear  to  have  been  very  widely  deposited  ;  and 
these  he  denominates  Universal  Formations.  Some 
others  he  considers  as  liiivi..i;  been  partially  deposited, 
and  ihese  he  terms  fiartial  or  anomalous  formations. 

Universal  Formations  extend  around  the  whole 
globe,  (not,  however,  without  interruption.)  and  con- 
stitute by  far  the  greater  part  of  the  mass  of  which  its 
crust  is  composed.  Almost  all  the  primitive  transi- 
tion, and  secondary  formations,  are  universal  deposi- 
tions ;  of  these,  we  may  mention  granite,  gneiss,  por- 
phyry, and  limestone. 

Partial  formations  occur  only  in  particular  places, 
and  appear  to  owe  their  existence  to  particular  and  lo- 
cal causes,  for  example,  to  depositions  in  lakes.  La- 
manon  is  of  opinion,  that  the  i:;ypsuni  formation  around 
Paris  was  formed  from  the  waters  of  a  lake  which  for- 
merly occupied  that  part  of  France;  and  the  exten- 
sive local  formation  in  the  Isle  of  Wight,  and  the  opposite 
coast  of  England,  appears  also  to  be  a  lake  formation. 


At  Wehraw,  in  Lusatia,  there  is  an  example  of  a  partial 
formation.  It  consists  of  sandstone,  limestone,  bitumi- 
nous-shale, and  iron-clay  ;  and  these  rest  on  loose  sand. 
The  sandstone  resembles,  in  many  respects,  that  found 
in  oilier  sandstone  formations  ;  yet  it  docs  not  belong  lo 
any  of  them,  as  is  evident  from  its  position,  and  the 
rocks  with  which  it  is  associated.  Werner  conjectures 
that  it  may  have  been  formed  by  a  small  and  partial  flood. 
The  examination  of  these  partial  appearatices  is  of 
much  importance,  not  only  in  extending  our  knowledge 
of  the  variety  of  formations,  but  in  connecting  the  his- 
tory of  the  earth  more  nearly  with  that  of  man. 

2.    The  Present  Extent  and  Continuity  of  Ftjrmationi . 

The  present  extent  and  continuity  of  formations  is 
very  different  from  what  it  was  originally.  We  find 
them  either  extended  uninterruptedly  over  great  tracks 
of  country,  or  they  appear  isolated,  of  little  extent, 
and  frequently  resembling  partial  formations.  In  the 
one  case,  they  are  said  to  be  unbroken,  in  the  other 
broken.  The  broken  formations  occur  in  small  detach- 
ed masses;  and  these  have  peculiar  denominations,  ac- 
cording to  their  position  and  shape. 

When  detached  portions  occur  on  the  summits  of 
hills,  these  are  called  cafis,  Fig.  2.  a.  When  portions 
occur,  filling  up  hollo«  spaces  between  mountains, 
they  are  denominated  ufifillings,  Fig.  2.  b.  And  when 
a  portion  occurs  only  on  one  side  of  a  mountain,  it  is  said 
to  be  shield  formed,  Fig.  2.  c.  or  to  have  the  shape  of  a 
shield. 

3.  The  Position  and  Direction  of  Strata  in  regard  to  the 

Fundamental  Pock. 

When  strata  have  the  same  direction  as  the  funda- 
mental rock,  they  are  said  to  be  conformable  with  it, 
Fig.  3.  a.  if  the  direction  is  different,  lliey  are  said  to  be 
unconformable.  If  they  differ  or.ly  in  direction,  we  say 
that  they  are  sim/ily  unconformable,  Fig.  3.  b. ;  but  if 
they  differ  not  oni)  in  dinction,  but  lie  over  the  ends 
of  the  strata  of  the  fundamental  rock,  they  are  said 
to  be  unconformable  and  overlying.  Fig.  3.  c.  Overly- 
ing strata  occur  more  frequently  than  simply  uncon- 
formable, and  have  far  greater  extent. 

4.  Direction  of  the  Strata  themselves,  without  reference 

to  the  Fundamental  Rock. 

Strata  are  eitiaer  straight,  that  is,  disposed  in  one 
direction  on  the  fundamental  rock,  Fig.  4.  or  they  turn 
around  it,  and  inclose  it ;  in  this  latter  case  they  are  said 
to  be  mantle  formed,  or  mantle -shafied,  Fii^.  5.  b.  It  the 
strata  are  not  only  wrapped  atound  the  fundamental  rock, 
but  also  cover  its  extremities,  they  are  said  to  be  saddle- 
shafied.  Fig.  6. 

When  the  upper  part  of  the  saddle-shape  is  carried 
away,  the  mantle  s  ha  fie  is  formed. 

Strata  an  sumetimes  concave,  and  they  are  then  said 
to  be  basin-sha/ied,  Fig.  7.  a.  ;  Fii^.  10.  but  if  the  conca- 
vity be  oblong,  liiey  are  named  trough  shafied.  Fig.  8  6. 
In  the  concave,  that  is,  the  basin  and  trough-shaped, 
and  in  the  convex,  that  is,  the  saddle  and  mantle-shap- 
ed stiata,  the  outgoings*  form  circles:  in  the  concave, 
the  outer  and  greatest  circle,  according  to    Werner,  is 


•  By  the  outgoing)  of  the  strata  are  understood  their  upper  estremities,  as  thev  appear  at  the  surface  of  the  earth.    Fiir.  59. 
Vol.  XIII.     Part  II.  3  1 


4.34. 


MINER  ALOCIY. 


the  oldest ;    in  the  convex,  on  the  contrary,  the  outer 
and  largest  circle  is  considered  to  be  the  newest. 

S.   T/ie  Relation  of  the  Oulrroinga  of  the  Strata  to  the  Ex- 
terior of  the  Mountain. 

We  have  to  consider  first,  the  relation  of  the  outgo- 
ings of  strata  to  mountain-masses  of  considerable  ex- 
tent ;  and,  secondly,  to  mountain  caps. 

In  mountain-masses,  the  strata  either  cover  each 
other  completely,  or  the  outgoings  are  open  and  ex- 
posed. When  the  outgoings  are  exposed,  the  newer 
strata  have  a  rising  or  sinking  level,  Fig.  9. 

There  are  three  dillcreiit  kinds  of  mountain  cafis : 
In  the  firsty  the  cap  rests  on  a  fundamental  rock,  the 
seams  of  the  strata  are  parallel  with  the  plane  on 
■which  the  strata  rest,  and  these  are  unconformable  and 
overlying.  Fig.  10.  a.  The  second  kind  of  cap  is  form- 
ed by  a  rock  rising  through  the  surrounding  strata. 
Fig.  11.  b.:  and  the  third  kind  of  cap  is  formed  by  por- 
tions of  harder  beds  remaining  after  the  superincum- 
bent and  adjacent  and  softer  strata  have  been  carried 
away,  Fig.   12.  c. 

In  the  frst,  the  rock  is  unconformable  and  overly- 
ing. The  secondary-trap  and  porphyry  formations  af- 
ford numerous  examples  of  this  kind  of  mountain-cap. 

In  the  second,  the  newer  strata  are  mantle-shaped. 
Granite  often  occurs  in  caps  of  this  kind, 

In  the  third,  all  the  strata  are  conformable,  so  that  the 
subjacent  and  superincumbent  strata  have  the  same  di- 
rection with  the  bed  whicli  forms  the  cap.  Primitive 
greenstone  in  clay-slate,  sometimes  forms  caps  of  this 
kind. 


CHAP.  IV. 

ON    THE    FOKMATION   OF  ROCKS,  AND   ON  FORMATION'S. 

Having  now  described  the  different  kinds  of  struc- 
ture which  occur  in  the  crust  of  the  earth,  we  shall 
next  treat  of  the  formation  of  mountain  rocks,  and  of 
tlie  revolutions  which  the  earth  is  alleged  to  have  expe- 
rienced during  its  formation.  But  those  revolutions  are 
of  a  different  nature  from  the  effects  now  produced  on 
the  surface  of  the  earth ;  and  therefore  the  specula- 
tions in  regard  to  them  are  to  be  considered  more  in- 
teresting on  account  of  the  facts  they  bring  to  light, 
than  from  any  intrinsic  merit  they  themselves  possess. 
The  most  ingenious  of  these  speculations  respecting 
the  formation  of  the  earth,  hitherto  proposed,  is  that  of 
Werner ;  and  the  following  statement  will,  we  think, 
convey  to  our  readers  a  distinct  account  of  it. 

The  spheroidal  figure  of  the  earth,  its  crystalline 
.■\nd  stratified  structures,  and  its  numerous  petrifac- 
tions, are  proofs  of  its  original  fluidity.  The  fluidity, 
according  to  Werner,  was  aqueous;  and  he  conjectures 
that  the  various  rocks  were  originally  suspended  or  dis- 
solved in  water,  and  gradually  deposited  from  it. 

In  chapter  second,  when  mentioning  the  effects  of 
water  on  the  surface  of  the  globe,  we  described  several 
mechanical  and  chemical  depositions  which  are  daily 
taking  place,  as  it  were,  under  our  eye ;  and  as  these 
present  the  same  kind  of  structure  that  occurs  in  moun- 
tain rocks,  Werner  infers  these  also  to  have  been  formed 
by  the  same  agent.  As  the  highest  mountains  are  com- 
posed of  rocks,  possessing  a  structure  resembling  those 


fossils  which  have  been  formed  by  water,  we  natu- 
rally conclude,  that  the  ocean  must  have  formerly 
stood  very  high  over  these  mountains.  Further,  as 
the  most  elevated  mountains  are  composed  of  rocks, 
such  as  granite,  gneiss,  mica-slate,  clay-slate,  and  others, 
which  extend  around  the  whole  globe,  and  have  been 
formed  during  the  same  period  of  time,  it  follows,  that 
the  ocean  must  have  for  merit/  covered  the  whole  earth  at 
the  same  lime — The  former  great  height,  and  the  pre- 
sent low  level  of  the  waters  of  the  globe,  is  so  remark- 
able a  phenomenon,  that  it  gave  rise  to  many  very  op- 
posite hypotheses,  as  soon  as  it  attracted  the  attention  of 
observers.     We  shall  notice  a  few  of  these  speculations. 

It  has  been  supposed,  that  the  water  has  suffered  a 
translocation,  by  a  complete  alteration  of  the  terres- 
trial poles  and  equator.  This  hypothesis,  however,  is 
unsupported  by  fact,  as  no  traces  are  to  be  found  of 
so  vast  a  change.  The  difference  between  the  equato- 
rial and  polar  diameters,  the  accumulation  of  high 
land  around  the  equator,  are  proofs  that  the  present 
poles  and  equator  are  the  original  ones.  Even  allow- 
ing that  such  a  change  had  taken  place,  it  is  evident 
that  the  greatest  possible  alteration  of  '  ■  earth's  axis 
could  cause  no  uncovering  of  it,  as  th  water  stood 
high  over  the  whole  globe. 

Another  opinion  was  proposed  by  De  Luc,  La  Me- 
therie,  and  others ;  namely,  that  the  water  had  retired 
into  immense  caverns,  situated  towards  the  centre  of 
the  earth.  From  the  description  already  tiven  of  the 
internal  structure  of  the  earth,  it  is  evident  that  the 
existence  of  such  caverns  is  imaginary,  and  totally  irre- 
concilable with  the  notion  of  precipitation  from  a 
state  of  solution.  Allowing,  for  a  moment,  the  possi- 
bility of  their  existence,  is  it  not  evident,  not  only  that 
the  water  would  have  rushed  into  them  with  such  vio- 
lence as  to  leave  the  most  marked  traces  of  its  effects  on 
the  surface  of  the  earth,  but  that  the  places  where  the 
water  entered  would  still  be  discoverable  ? 

The  most  probable  explanation  is  that  of  the  gradual 
diminution  of  the  water  from  the  surface  of  the  earth. 
It  was  first  obscurely  hinted  at  by  Herodotus,  Strabo, 
and  other  ancient  writers.  Maillet,  French  consul  at 
Alexandria,  in  a  work  entitled  Telliamed,  published  in 
1740,  was  the  first  in  modern  times  who  directed  the 
attention  of  philosophers  to  the  theory  of  the  diminu- 
tion of  the  waters  of  the  globe.  This  opinion  was  ea- 
gerly adopted,  and  keenly  supported  by  Linn?eus,  Cel- 
sius, and  other  Swedish  naturalists.  They  collected 
many  facts,  to  show  that  the  waters  of  the  Baltic  are 
diminishing ;  and  the  scholars  of  Linnaeus  observed 
many  similar  appearances  in  other  countries.  Of  these, 
many  interesting  instances  are  detailed  in  the  writings 
of  Pallas,  Gmelin,  Ferber,  Niebuhr,  Vancouver,  Per- 
ron, and  others.  Even  although  ail  these  proofs  were 
wanting,  it  is  evident  that,  if  the  water  remained  unal- 
tered in  quantity,  it  would  rise  and  overflow  its  bound- 
ary, owing  to  the  great  quantity  of  earthy  matter  which 
is  daily  carried  into  it  by  rivers  and  streams.  This 
opinion,  as  supported  by  Linnaeus  and  several  others, 
met  with  considerable  opposition.  Many  facts  were 
brought  forward,  to  show,  that  while  the  land  is  left 
by  the  sea  in  one  place,  it  is  invaded  in  an  equal  pro- 
portion in  another;  and  consequently  that  there  is  no 
diminution  of  the  water.  The  invasion  of  the  land  by 
the  sea  is,  however,  a  comparatively  rare  occurrence ; 
and  besides,  these  partial  elevations  of  the  water  de- 
pend on  particular  circumstances,  which  can  in  gene- 
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ral  be  pointed  out.  Thus,  the  change  in  the  direction 
of  currents,  produced  by  the  accumulation  of  water  by 
winds,  the  alteration  of  the  shape  of  coasts,  and  many 
other  causes,  produce  alterations  in  the  level  of  the 
ocean. 

Werner,  with  his  usual  acutenes,  soon  discovered  that 
the  documents  for  the  illustration  of  this  supposed  phe- 
nomenon were  not  to  be  sought  for  in  the  formaiions 
that  have  taken  place  within  the  limits  of  human  history, 
but  in  the  solid  strata  of  which  the  c\ust  of  the  earth  is 
composed.  His  investitjalions  led  him  to  the  following 
oljservations  :  Isf,  That  the  outgoings  of  the  newer  strata 
are  generally  lower  than  the  outgoings  of  the  older,  from 
granite  downwards  to  the  alluvial  depositions,  and  this 
not  in  particular  spots,  but  around  the  whole  globe.  2rf, 
That  the  primitive  part  of  the  earth  is  entirely  com- 
posed of  chemical  precipitations,  and  that  mechanical 
depositions  do  not  appear  until  a  later  period,  lliat  is,  in 
the  Transition  class  ;  and  that  from  this  point  they  con- 
tinue increasing,  through  all  the  succeding  classes  of 
rocks,  to  the  newest  or  the  alluvial,  which  are  almost 
entirely  mechanical  deposits.  These  observations,  in 
his  opinion,  illustrate  the  universal  diminution  of  the 
waters  of  the  globe.  The  sinking  of  the  level  of  the 
outgoings  of  the  newer  and  newer  strata,  he  continues, 
shows  that  the  solution  from  which  they  were  formed 
must  have  experienced  a  similar  change;  that  is,  it 
must  have  diminished  in  height,  and  that  not  in  one  spot, 
but  around  the  whole  globe.  Hence  the  water  which 
once  covered  the  whole  globe  to  a  great  height  must 
have  diminished  universally. 

The  period  of  the  occurrence  of  mechanical  deposi- 
tions is  a  further  proof  of  the  diminution  of  the  water. 
We  hnd,  that  in  the  earliest  periods  chemical  produc- 
tions only  were  formed,  owing  to  the  high  and  universal 
submergence.  It  is  evident,  that  when  the  earth  was 
covered  to  a  great  height  with  water,  no  mechanical  de- 
posits could  be  formed  ;  for  it  is  well  known,  that  the 
motion  communicated  to  water  does  not  reach  to  a  great 
depth.  Meclianical  deposits  would,  therefore,  be  first 
formed,  as  soon  as  part  of  the  solid  mass  of  the  earth 
appeared  above  the  level  of  the  water,  or  when  the  sur- 
face of  the  water  approached  so  near  to  that  of  the  earth, 
that  it  could  act  on  it  mechanically.  Hence,  as  soon  as 
the  higher  parts  of  the  earth  rose  above  the  surface  of 
the  water,  mechanical  depositions  would  increase  ;  and 
we  find,  accordingly,  an  increase  of  mechanical  deposi- 
tion, coriesponding  to  the  diminishing  level  of  the  ocean, 
from  the  transition  to  the  newest  period.  It  follows, 
that  as  these  alterations  have  been  universal,  extending 
around  the  whole  globe,  the  level  of  the  water  has 
changed  uniformly  and  universally,  and  that  it  has  sunk 
by  degrees  to  its  present  level. 

Several  other  interesting  phenomena,  which  we  have 
already  mentioned  in  pan,  strengthen  and  illustrate  more 
fully  tiie  preceding  conclusions.  Petrifactions,  we  know, 
first  occur  in  formations  of  a  middle  age;  but  none  have 
ever  been  observed  in  the  older  and  completely  chemical 
formations.  In  the  transition  rocks,  where  they  first 
occur,  they  are  but  rare,  yet  in  the  newer  transition 
rocks  they  increase  considerably  in  quantity.  In  the 
flcetz  formations,  they  also  continue  increasing  in  quan- 
tity, to  the  newer  formations. 

In  respect  to  the  nature  of  these  remains,  Werner 
remarks,  that  those  which  occur  in  the  earliest  periods 
belong  to  the  lowest  and  most  imperfect  class  of  animals, 
the  zoophytes.     In  the  newer  and  newer  formations,  we 


meet  with  quantities  of  sliclls  and  fish,  and  these  are  ac- 
companied by  a  variety  of  marine  plants.  But  these  or- 
ganic remains  arc  completely  difl'etent  from  any  of  the 
animals  or  vegetables  of  the  present  stale  of  the  earth. 
The  organic  cieation  during  that  i>eriod,  appears  to  have 
had  a  totally  different  aspect  from  what  it  assumed  in 
the  succeeding.  In  the  newer  formations,  we  find  the 
remains  of  known  genera,  and  in  the  newest  of  all  the 
remains  of  organic  species,  resembling  those  found  in 
the  present  seas.  Land  plants  appear  later,  and  land 
animals  still  later.  At  first,  they  appear  to  have  been 
but  few,  and  very  different  from  those  of  the  present 
time.  In  the  oldest  of  the  transition  rocks,  which  appear 
to  have  been  formed  while  the  earth  was  still  covered 
with  water,  we  find  the  remains  only  of  marine  plants 
and  animals,  but  no  traces  of  terrestrial  organization. 
We  first  meet  with  such  relics  in  the  newer  rocks  of 
this  class,  which  were  formed  after  a  portion  of  the  land 
was  uncovered,  and  capable  of  supporting  terrestrial 
vegetation.  From  this  period  to  the  newest  or  alluvial, 
as  we  have  already  remarked,  the  quantity  and  variety 
of  vegetable  remains  increase;  and  this  is  further  con- 
firmed by  a  correspondent  increase  of  coal. 

All  the  appearances  we  have  now  detailed  are,  in 
Werner's  opinion,  distinctly  connected  with  the  diminu- 
tion of  the  water,  and  are  to  be  considered  as  effects  and 
proofs  of  its  reality.  It  it  evident  that,  during  the  period 
when  the  earth  was  still  covered  to  a  great  height  with 
water,  neither  plants  nor  animals  had  been  created. 
When  the  water  diminished  in  height,  and  the  dry  land 
began  to  appear,  marine  plants,  and  the  lowest  and  most 
imperfect  animals,  were  created.  As  the  water  dimi- 
nished, it  appears  to  have  become  gradually  more  fitted 
for  the  support  of  animals  and  vegetables,  as  we  find 
them  increasing  in  number,  variety,  and  perfection,  and 
approaching  more  to  the  nature  of  those  in  the  present 
seas,  the  lower  the  level  of  the  outgoings  of  the  strata,  or, 
what  is  the  same  thing,  the  lower  the  level  of  the  water. 
The  same  gradual  increase  of  organic  beings  appears  to 
have  taken  place  on  the  dry  land. 

The  facts  we  have  just  detailed  lead  us  to  distinguish 
two  grand  epochas  in  the  formation  of  rocks ;  the  first 
anterior,  and  the  second  posterior,  to  the  formation  of 
organic  beings.  The  rocks  of  the  first  division  are 
named  primitive ;  they  contain  no  fossil  organic  remains, 
are  situated  below  the  others,  and  are  wholly  of  chemical 
formation.  The  rocks  posterior  to  the  creation  of  orga- 
nized beings  are  denominated  secondary.  Several  of 
these  resemble  those  of  the  primitive  class  in  composi- 
tion and  structure  ;  but  differ  from  them  in  containing 
petrifactions.  These  Werner  denominated  transitioji, 
and  other  geologists,  intermediate.  They  partake  partly 
of  the  primitive,  partly  of  the  secondary  character,  hence 
are  named  intermediate  or  transition.  These  transition 
rocks  become  intermixed  with  sandstones,  and  other 
rocks  of  the  same  description,  and  at  length  disappear; 
when  a  series  of  sandstone  and  limestone  rocks,  remark- 
able for  their  abundance  of  vegetable  and  animal  re- 
mains, make  their  appearance,  and  form  the  secondary, 
or  flat-  rocks  of  geologists.  The  newer,  or  upper  rocks 
of  the  secondary  class,  are  covered  with  an  alternating 
series  of  limestone,  gypsum,  clay,  sandstone,  and  sand, 
which  abounds  in  fossil  organic  remains,  and  particularly 
of  quadrupeds.  The  name  tertiary  has  been  given  to 
these. 

The  great  beds  of  gravel,  sand,  clay,  marl,  &c.  which 
rest  on  the  rocks  of  the  preceding  classes,  form  a  class 
3  I  2 
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naraed  alluvial.  They  contain  abundance  of  organic  re- 
mains, and  even  of  aninnals,  at  the  top  of  tlie  zooloi^ical 
scale.  Those  rocks,  which  arc  undoubted  productions  of 
fire,  are  named  volcanic,  and  form  the  fiftti  and  last  class 
of  the  series  of  inountaui  locks.  They  are  often  posterior 
to  secondary  rocks,  and  sometimes  even  to  substances 
of  the  alluvial  class. 

AVerncr,  as  indeed  appears  from  what  has  been  al- 
feady  stated,  seems  to  consider  all  the  mineral  forma- 
tions as  formed  by  one  and  the  same  solution,  which  has 
gradually  changed  in  height  and  in  nature.  But  he  saw 
that  this  explanation  would  not  apply  to  every  case:  for 
example,  if  every  rock,  or  bed,  siiould  occur  at  a  height 
corresponding  to  its  age,  that  is,  at  a  higher  level  in  old 
than  in  new  rocks,  how  does  it  happen  that  porphyry,  re- 
sembling those  in  primitive  regions,  rests  upon  secon- 
dary rocks,  and  attains  a  great  elevation?  A  simple 
oscillatory  movement,  Werner  remarks,  would  not  ex- 
plain this  arrangement.  It  follows,  therefore,  according 
to  Werner's  principles,  that  a  new  solution  must  have 
invaded  the  district  already  abandoned  by  the  old  solu- 
tion, and  deposited  the  newer  formations.  Werner 
admitted  these  new  inundations,  and  attributed  to  them 
some  particular  formations,  such  as  the  secondary  trap 
rocks,  and  certain  primiiive  porphyries. 

Werner  remarks,  that  when  wc  view  the  various  de- 
positions from  the  earliest  discoverable  period  to  the 
newest,  we  find  in  them  such  differences,  as  show  that 
the  contents  of  the  water  of  the  globe  must  have  chang- 
ed by  degrees,  and  that  all  its  depositions  form  beautiful 
and  connected  scries.  The  oldest  rocks,  which  are  pure 
chemical  precipitates,  are  composed  principally  of  silice- 
ous, argillaceous,  and  magnesian  earths.  The  rocks,  as 
granite,  gneiss,  and  mica-slate,  contain  metals  that  are 
of  cotemporaneous  formation  with  them,  and  that  scarce- 
ly occur  in  newer  periods  ;  these  arc  tin,  molybdena, 
and  tungsten. 

This  state  of  the  water  of  the  globe,  however,  alters 
gradually  and  remarkably,  as  we  approach  the  newer 
periods,  by  the  appearance  of  limestone  in  ciuanlily,  coal, 
and  salt,  and  the  disappearance  of  old  and  the  appear- 
ance of  new  metals.  Besides  this  general  succession, 
(which  will  afterwards  be  particularly  considered,)  dis- 
coverable in  the  productions  of  different  periods,  we 
liavc  instances  of  the  repetition  of  certain  products  at 
considerable  intervals,  and  in  formations  of  different 
xras  and  kinds.  In  a  series  of  this  kind,  all  the  mem- 
bers have  general  characters  of  agreement,  and  the  in- 
dividual members  bear  characters  expressive,  not  only 
of  the  period  of  their  formation,  but  also  of  the  circum- 
stances under  which  they  were  formed.  Such  a  series, 
as  we  have  already  mentioned,  is  denominated  a  Princi/ial 
formation  Si  ite,  or  Series  of  Formations-  By  contrast- 
ing the  old  and  new  members  of  such  a  series,  the  dif- 
ference will  be  found  so  great,  that  we  can  with  difficulty 
recognize  them  as  members  of  the  same  formation  suite : 
on  the  contrary,  the  iinmedialely  preceding  or  following 
members  are  so  much  alike,  that  it  is  equally  difficult 
to  distinguish  the  one  from  the  other.  This  shews 
how  much  the  prevailing  circumstances  that  existed 
during  the  time  of  their  formation,  were  alike  in  the 
members  of  the  same  age,  and  differed  in  those  of  a  dif- 
ferent dale. 

We  shall  now  illustrate  this  subject  by  a  short  ab- 
stract of  Werner's  descriptions  of  several  of  these  series 
of  formations. 


1.  Limeatone  Formation-Suite. 

The  first  member  of  this  series  is  the  white  granular 
limestone,  which  occurs  in  primitive  rocks,  as  gneiss, 
mica-slate,  and  clay  slate.  This  limestone  has  large 
granular  distinct  concretions;  but  in  the  newest  clay- 
slate,  the  concretions  become  more  minute,  and  it  even 
approaches  to  compact.  The  transition  rocks  contain 
the  second  member  of  this  series,  the  variegated  lime- 
stone, which  has  less  translucidity  than  the  preceding, 
but  more  than  the  following  members  of  the  series,  and 
shews  the  first  traces  of  petrifactions.  The  following, 
or  floetz  rocks,  contain  the  third  member  of  the  series, 
the  grey  floetz-limestone,  which  is  scarcely  translucent 
on  the  edges,  and  is  full  of  petrifactions.  It  has  some 
resemblance  to  the  limestone  of  the  transition  period, 
but  only  a  very  remote  one  to  that  of  the  primitive.  How 
great  is  the  difference  between  the  granular  translucent 
primitive  limestone,  and  the  dull  earthy  and  nearly 
opaque  flcetz  limestone;  and  yet  both  are  members  of  a 
series  of  chemical  formations,  which  are  still  not  the 
most  distant.  Chalk  is  a  still  newer  formation,  and  the 
limestone  and  marls  of  the  Paris  formation  connect  the 
foregoing  members,  which  have  been  deposited  from  the 
ocean,  with  the  calc-tuff,  the  lowest  link  of  this  series 
of  formations,  (if  we  do  not  include  the  coral- rocks  that 
are  daily  forming)  which  has  been  formed  on  the  land. 
We  have  thus  a  complete  series  from  the  earliest  to  the 
latest  period,  in  which  we  observe  a  gradual  disappear- 
ance of  the  crystalline,  and  increase  of  the  earthy  aspect, 
corresponding  with  the  relative  age  of  the  different  mem- 
bers of  the  series,  and  the  state  of  the  solvent  from  which 
they  were  precipitated,  and  all  serving  as  proofs  of  the 
immensely  great,  but  gradual  alteration  of  the  state  of 
the  universal  waters.  If  we  even  examine  the  individual 
members  of  this  series,  we  find  these  gradations  still 
more  minute,  but  always  very  characteristic.  Thus  the 
limestone  of  the  primitive  period,  (that  which  occurs  in 
gneiss,)  has  the  largest  granular  distinct  concretions, 
and  possesses  the  highest  degree  of  translucidity  and 
lustre,  and  has  therefore  the  most  highly  crystalline 
structure  of  the  whole  series.  Does  not  the  highly  crys- 
talline structure  correspond  most  intimately  with  a  calm 
state  of  the  solution?  The  next  member  of  the  series, 
which  is  still  crystalline,  but  with  smaller  distinct  con- 
cretions, occurs  in  mica-slate  ;  and,  still  less  crystalline, 
or  with  smaller  distinct  concretions,  in  the  oldest  clay- 
slate.  In  the  newer  clay-slate,  on  the  contrary,  the  dis- 
tinct concretions  are  so  small,  as  only  to  be  discoverable 
by  their  glimmering  and  translucidity.  The  white  co- 
lour, which  hitherto  characterised  the  older  limestone,  is 
now  intermixed  with  black,  red,  &c  ;  and  the  newest 
members  of  this  formation  form  the  transition  to  the 
products  of  the  next  period.  In  the  transition  period, 
the  limestone  is  compact,  translucent,  glimmering,  and 
variegated  or  marbled. 

The  secondary  or  floetz-limestone  contains  several 
formations  that  resemble  each  other  very  much,  and 
differ  principally  by  the  newer  being  more  earthy  than 
the  older.  To  these  succeed,  as  we  have  already  men- 
tioned, chalk  and  calc-tuff,  which  are  in  general  still 
more  earthy  in  their  external  appearance. 

It  is  not  enough,  Werner  continues,  to  detail  the  dif- 
ferences and  agreements  of  this  great  series  ;  we  must 
also  endeavour  to  discover  how  these  have  been  pro- 
duced.    The  whole  series,  as  has  been  already  observ- 
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ed,  is  completely  chemical,  yet  tiie  different  members 
have  distinct  characters  of  difference.  In  the  first  and 
second  periods,  the  productions  are  almost  entirely  che- 
mical, but  the  crystallization  becomes  more  imperfect, 
the  newer  the  formation.  Lastly,  in  the  third  period, 
the  members  of  the  series  become  mixed  with  small 
portions  of  mechanical  matter,  as  is  shown  by  the  earthy 
aspect  of  many  flcetz-limestones.  We  know  the  condi- 
tions necessary  for  the  formation  of  a  cryslalline  struc- 
ture, and  that  rest  and  motion  are  the  agents  which  assist 
or  prevent  its  regular  formation.  Hence  we  may  fairly 
infer,  that  the  soluiion,  or  ocean,  when  it  stood  high  over 
the  earth,  was  calm  and  undisturbed.  During  succeed- 
ing periods,  tlie  solution  appears  to  have  become  more 
and  more  agitated  ;  yet  at  first  it  only  prevented  the  per- 
fection of  the  crystallization.  As  the  water  diminished 
in  height,  its  motions  increased  ;  its  destroying  powers 
reached  to  the  surface  of  the  earth,  and  the  crystalline 
shoots  were  destroyed,  and  thus  tlie  first  mechanical 
productions  were  formed.  The  water  stiil  continuing  to 
diminish,  the  dry  land  began  to  appear;  of  course  the 
mechanical  action  of  the  water  would  be  much  increased, 
as  also  the  formation  of  mechanical  productions.  How 
admirably  does  this  agree  with  the  appearances  present- 
ed by  this  series  of  formations  1 

The  connection  and  import  of  all  these  appearances 
will  be  more  apparent,  if  we  take  a  view  of  the  charac- 
teristic position  of  the  strata  in  the  different  members  of 
Ibis  series  of  formations,  and  of  tiieir  relations  to  the 
exterior  of  the  earth.  This  will  be  considered  pariicu- 
larly  afterwards.  At  present  we  shall  only  mention  the 
highly  elevated  level  of  the  limestone  in  gneiss,  con- 
trasted with  the  low  situation  of  chalk  and  calc-tuff. 

2>  SlaCe  Formation.' Suite. 

This  is  a  very  extensive  series  of  formations.*  The 
limestone  series  is  composed  only  of  limestone,  and  a 
single  earth,  as  its  principal  constituent  part.  In  the 
series  of  clay-slate  formations,  on  the  contrary,  different 
earths  have  united  together,  to  form  the  rocks  we  shall 
now  mention.  Silica,  alumina,  and  magnesia,  but  par- 
ticularly the  two  latter,  are  the  most  characteristic 
earths  belonging  to  this  suite  of  formations.  We  shall 
begin  the  description  with  that  member  of  the  series 
which  may  be  considered  as  a  central  point  from  which 
the  others  diverge,  and  which  gives  the  name  to  the 
whole  series.  This  is  clay-slate.  It  is  evident,  that 
the  oldest  clay-slate  must  border  on  the  newest  Mica- 
slate  ;  and  the  newest,  on  transition-slate.  The  oldest 
clay-slate  has  more  lustre  than  the  newer,  and  is  even 
slightly  micaceous,  so  that  it  resembles  the  fine  slaty 
mica  slate  on  which  it  rests.  The  newer  clay-slate  has 
a  darker  grey  colour,  less  lustre,  and  contains  finely 
disseminated  scales  of  mica,  which  brings  it  nearer  to 
the  transition-slate.  Mica-slate  is  an  aggregate  rock, 
composed  of  quartz  and  mica:  but  in  the  older,  it  be- 
comes gradually  intermixed  with  felspar,  which,  in  the 
oldest  varieties,  increases,  and  shows  itself  more  and 
more  as  an  essential  constituent  part,  until  the  mica- 
slate  passes  into  gneiss.  The  texture  of  the  newest 
gneiss  which  lies  nearest  to  mica-slate  is  still  thin  slaty; 
but  it  becomes  gradually  coarser,  more  crystalline,  thick 
slaty,  and  very  nearly  granular,  when  it  passes  into 
granite.     In  granite,  the  texture  is  completely  granular, 


and  this  rock  stands  as  the  first  and  oldest  member  of 
the  series. 

The  same  clue  will  conduct  us  back  to  the  transi- 
tion-slate, which  occurs  in  mountains  of  grey-wacke. 
Here  distinct  mechanical  matter  is  mixed  with  the 
chemical.  Grey-wacke  is  a  complete  sandstone ;  wc 
have  a  gradation  of  its  grains  from  those  the  size  of 
a  pebble,  until,  from  their  smallness,  they  are  no  longer 
distinguishable  ;  and  this  constitutes  a  transition  to  grey- 
wacke-slate. 

Sandstone,  and  sandstone-slate,  are  the  next  members 
of  this  series.  The  sandstone-slate  resembles  mica- 
slate  so  much,  that  it  has  been  sometimes  confounded 
with  it.  To  the  sandstone  succeeds  the  coal  formation, 
which  contains  friable  sandstone  and  slate-clay.  Lastly, 
the  series  is  terminated  by  bituminous  wood  and  earth- 
coal,  accompanied  with  sand  and  clay ;  which  latter 
correspond  to  the  sandstone  and  slate-clay  of  the  im- 
mediately preceding  formations. 

A  material  division  of  this  beautiful  series  takes  place 
with  grey-wacke.  From  it,  upwards,  all  the  members 
are  completely  chemical.  On  the  contrary,  in  the  lower, 
the  chemical  is  combined  with  mechanical,  and  only  the 
lowest  links  of  the  series  are  completely  mechanical  pro- 
ductions. 

3.  Trafi  FormaltDn- Suite', 

In  this  series,  all  the  formations  have  a  great  i^sem- 
blance  to  each  other;  yet  all  of  them  bear  very  distinct 
marks  of  the  period  of  their  formation.  The  oldest  or 
primitive  greenstone  is  highly  crystalline  ;  the  newer 
or  transition  is  less  crystalline  ;  and  in  the  newest  or 
flcetz-trap,  it  approaches  to  earthy,  as  appears  in  basalt, 
and  more  particularly  wacke,  as  the  lowest  links  or 
farthest  removed  from  the  highly-crystalline  primitive 
greenstone. 

4.  Porfihyry  Formation- Suite. 

The  first  member  of  this  series,  or  which  is  denomi- 
nated the  Old  Pcrfthyry  Formation,  occurs  in  great  un- 
broken beds,  in  gneiss,  and  its  basis  is  hornstone.  The 
second  member,  or  what  is  denominated  the  .Xeiver  Por- 
fihyry Formation,  occurs  in  unconformable,  over-lying, 
and  broken  stratification.  Its  basis  is  clay-stone,  pitch- 
stone,  &c.  The  third  and  last  member  of  this  suite  is 
probably  the  clay-stone,  and  porphyritic-sione  which 
occurs  in  the  coal-formation. 

5.  Gyftaum  Formation-Suite . 

The  oldest  member  of  this  formation  occurs  in  mica- 
slate  and  clay-slate.  The  second  member  is  that  which 
accompanies  salt,  and  with  which  salt-springs  are  con- 
nected. It  lies  over  the  old  floetz-limestone,  and  is 
covered  by  the  second  floetz-sandstonc.  The  third  and 
last  member  is  what  is  denominated  tlie  second  gypsum 
formation  of  the  floetz  period.  It  lies  over  the  second 
sandstone  formation,  and  under  the  second  limestone  of 
the  floetz  period. 

6.  Salt  Formation-Suite. 

This  series  contains  only  two  members.     The  first 


•  If  we  would  judge  of  the  propriety  of  the  name  given  to  this  series,  from  its  extreme  members,  it  would  appear  very  unappropri- 
ate.  To  judge  rightly,  we  must  consider  it  in  the  whole,  or  on  the  great  scale. 


•13! 


MINERALOGY. 


and  oldest  occurs  along  with  the  oldest  (loelz,  gypsum, 
and  the  newer  is  that  which  is  still  foiming  at  the  bottom 
of  the  lakes. 

7.   Coal  Format  ion- Suite. 

This  is  a  very  interesting  series.  Inflammable  mat- 
ter occurs  in  considerable  tunntiiy  only  in  the  newer 
formations.  The  small  portion  that  occurs  in  primi- 
tive moiiiUains,  is  carbon,  uncombincd  with  bitumen. 
In  the  newer  formations,  bitumen  makes  its  appearance  ; 
and  in  the  newest  formations,  as  in  the  floetz-trap,  we 
find  immense  accumulations  of  bituminous  inflammable 
matter. 

It  was  only  after  the  deposition  of  these  immense  re- 
positories of  inflammable  matter  in  the  ficetz-trap,  that 
volcanoes  could  take  place :  they  are,  therefore,  to  be 
ronsidered  as  new  occurrences  in  tlie  history  of  nature, 
although  they  may  extend  far  beyond  historical  record. 
The  volcanic  state  appears  to  be  foreign  to  the  earth — 
a  circumstance  that  points  out  its  great  antiquity. 


S.  Ser/ientirie  formation-Suite 

Contains  but  two  members ;  the  older,  that  which 
occurs  in  a  conformable  position  with  the  primitive  rocks; 
and  the  newer,  that  which  overlies  the  primitive  rocks. 

The  plienomena  presented  by  all  these  formations, 
Werner  remarks,  coincides  with  the  hypothesis  of  the 
gradual  and  universal  diminution  of  the  waters  of  the 
globe.  We  shall  conclude  what  lelates  to  that  subject, 
by  a  general  observation  respecting  the  efl'ects  which 
would  be  produced  on  the  surface  of  the  eartli  by  the 
diminution  of  the  water  ;  and  then  state  the  arrangement 
of  the  different  formations,  founded  on  tlie  preceding 
observations  respecting  their  order  of  succession. 

It  is  evident,  that  as  the  waterdiminished,  and  the  dry 
land  appeared,  the  motion  of  the  water  would  be  altered, 
and  its  curi-ents  receive  new  directions,  or  be  divided. 
These  changes  must  have  had  a  very  powerful  effect  oiv 
the  former  surface  of  the  dry  land,  and,  by  destroying  a 
part  of  the  earlier  formations,  would  afford  matter  for 
newer  formations. 
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CHAP.  V. 

We  have  already,  in  Chap.  IV.  established  five  classes 
of  rocks,  disiins^uis!  ed  by  the  names  firimitive,  transi- 
tion, secondary,  alluvial,  and  volcanic.  We  shall  now 
describe  these  in  the  order  jubt  mentioned,  beginning 
therefore  with  those  ot  the  primitive  class. 

Class  I.     Primitive  Rocks. 

Urgebirge. —  Werner. 

Terrains  Primitifs. — Daubuisson. 

Primitive  rocks  are  those  whose  period  of  formation 
is  considered  as  antecedent  to  that  of  the  creation  of 
organic  beings.  Hence  we  arrange  in  this  class  all 
those  formations  which  have  not  been  found  to  contain 
petrifactions  or  fossil  organic  remains.  Should  future 
observations,  however,  prove  that  these  rocks  do  occa- 
sionally inclose  animal  or  vegetable  remains,  siill  it 
Tvould  b6  well  to  consider  them  as  a  distinct  class,  and 
retain  the  name  primitive,  because,  from  their  lying  un- 
der the  rocks  of  the  other  classes,  they  are  to  be  consi- 
dered as  having  been  formed  before  them,  and  may, 
therefore,  be  said  to  be  primitive,  or  first  formed. 

They  are  of  chemical  formation;  and  if  mechanical 
deposites  do  occur  associated  with  them,  the  quantity  is 
inconsiderable.  All  those  kinds  which  abound  in  mica 
are  distinctly  stratified,  while  the  others  that  do  not  con- 
tain it  are  less  distinctly  stratified.  The  direction  of  the 
strata  is  frequently  parallel  with  that  of  the  mountain 
range  in  which  they  are  contained. 

All  the  different  rocks  of  the  class  alternate  with  and 
pass  into  each  other. 

The  constituent  parts  are  quartz,  felspar,  mica,  lime- 
stone, and  hornblende,  minerals  indeed  of  which  nearly 
the  whole  mass  of  the  upper  coat  of  the  earth  is  com- 
posed. Of  these  minerals,  the  felspar,  quartz,  mica  and 
hornblende  occur  together,  and  in  various  forms  of  ag- 
gregation, while  the  limestone  forms  beds  of  greater  or 
less  extent,  which  are  but  slightly  intermixed  or  con- 
nected with  the  boundary  strata. 

The  following  are  the  rocks  of  this  class  : 

1.  Granite,  with  sienite,  protogine,  and  topaz-rock. 

2.  Gneiss,  with  some  varieties  of  white  stone. 

3.  Mica-slate,  with  different  vaiieties  of  talc-slate. 

4.  Clay-slate,  with  alum-slate,  flinty  slate,  8cc. 

5.  Granular  limestone,  and  primitive  gypsum. 

6.  Primitive  trap. 

7.  Serpentine  and  euphotide. 

8.  Porphyry. 

.  9.  Quartz-rock. 

I.   Granite. 
Granite.      Werner. 

Saxum,  quartzo  spato  scintillante  et  mica,  in  diversa 
propoitione  mixtis  compositum. — Granites.      Wallerius. 

Granite  of  the  Germans,  French,  &c. — Moorstone  of 
Cornwall.  Whinstone  and  sandstone  in  some  parts  of 
Scotland. 

I.  The  name  granite  is  a  corruption  of  the  Latin  word 
geranites,  used  by  Pliny  to  designate  a  particular  spe- 
cies of  stone.  The  first  modern  writer  who  uses  this 
word  is  Torneforte,  the  celebiated  naturalist.  It  oc- 
curs in  the  .Account  of  his  Voyage  to  the  Levant,  pub- 
lished in  1699.     Antiquarians  appear  to   have  named 


every  granular  stone  capable  of  being  used  in  architec- 
ture or  statuary,  granite,  and  it  continued  to  be  used  in 
this  vague  sense  by  mineralogists  until  about  fifty  years 
ago,  when  true  granite  was  distinguished  as  a  particular 
mountain-rock. 

2.  It  is  a  rock  composed  of  grains  or  concretions  of 
felspar,  quartz,  and  mica,  intimately  joined  together, 
but  without  any  basis  or  ground.  These  parts  vary  in 
quantity,  so  that  sometimes  one,  sometimes  the  other, 
and  frequently  two  of  them,  predominate.  I'elspar  is 
generally  the  predominating,  as  mica  is  the  least  consi- 
derable, ingredient  of  the  rock.  In  some  varieties,  the 
quartz  is  wanting,  in  others  the  mica,  and  these  have 
received  particular  names.  Such  distinctions,  however, 
are  useless,  as  these  masses  are  to  be  considered  as  mere 
varieties,  not  distinct  species. 

The  constituent  parts  difi'er  also  considerably  in  their 
magnitude:  they  alternate  from  large  to  small,  and 
even  very  fine  granular.  In  some  varieties,  the  concre- 
tions of  felspar  and  quartz  are  several  inches  in  size, 
and  the  mica  is  in  plates  upwards  of  a  foot  square  ;  while 
in  others,  the  grains  are  so  small  that  the  granite  ap- 
pears nearly  compact. 

It  diff'ers  also  considerably  as  to  colour ;  and  this  de- 
pends principally  on  the  predominating  ingredient,  the 
felspar,  the  quartz  and  mica  having  usually  a  grey  co- 
lour. The  felspar  is  usually  white,  and  most  common- 
ly greyish  and  yellowish  white;  also  reddish  or  milk- 
white;  sometimes  also  ffesh-red.  It  is  seldom  grey, 
yellow,  or  green.  The  quartz  is  usually  grey,  seldom 
milk-white,  and  always  traiiblucent.  The  mica  is  usu- 
ally grey,  and  sometimes  nearly  black. 

The  felspar  in  granite  has  usually  a  vitreous  lustre, 
and  perfect  foliated  fracture,  yet  in  some  varieties  it 
passes  into  earthy,  with  the  loss  of  its  lustre  and  hard- 
ness ;  in  short,  it  has  passed  into  porcelain  earth.  This 
appearance  is  sometimes  produced  by  the  weathering 
of  the  felspar;  sometimes  it  appears  to  be  its  original 
state.  When  veins  containing  pyrites  traverse  granite, 
the  felspar  and  mica  in  their  vicinity  are  converted  into 
a  kind  of  steatitical  matter,  by  the  action  of  the  sulphu- 
ric acid  formed  during  the  decomposition  of  the  pyrites. 
The  mica  sometimes  also  decomposes  by  exposure  to 
the  atmosphere;  but  the  quartz  is  never  altered.  Gran- 
ite, with  earthy  felspar,  is  found  in  Cornwall. 

Sometimes  the  constituent  parts  of  granite  are  regu- 
larly crystallized  ;  principally,  however,  the  felspar  and 
quartz.  The  mica  sometimes  occurs  in  nests,  unmixed 
with  the  other  constituent  parts,  and  these  have  been 
confounded  with  fragments.  Sometimes  the  constituent 
parts  are  so  arranged,  that  when  the  specimen  is  cut, 
its  surface  has  a  kind  of  resemblance  to  written  charac- 
ters:  hence  this  variety  has  been  denominated  gra/ihic 
atone.  This  particular  variety  is  found  at  Portsoy,  and 
in  the  island  of  Arran;  also  in  the  forest  of  Thuringia 
in  Germany,  in  Corsica,  in  the  mountain  of  Odontsche- 
long,  in  the  Uralian  range,  and  also  in  France.  Granite, 
with  regular  crystallized  felspar,  occurs  in  the  island  of 
Arran,  in  many  places  on  the  continent  of  Europe,  and 
also  in  South  America.  At  Mount  St.  Golhard,  all  the 
three  constituent  parts  are  found  crystallized  together. 
In  the  island  of  Arran  and  the  Saxon  Erzgebirge,  there 
is  a  remarkable  variety  of  granite,  in  which  the  felspar, 
quartz,  and  mica,  have   a  diverging  radiated  structure. 

Several  other  varieties  of  granite  have  been  described 
by  geognosts.  Of  these,  the  two  most  important  are 
protogini  and  sienite.     We  shall  now  describe  them. 
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Protoffine. 

In  this  variety,  talc,  cither  in  the  lamellar  compact, 
or  stealilic  form,  or  as  chlorite,  t.ukfs  tlie  place  of  the 
mica.  Mont  Blunc,  and  the  surrounding  mountains,  are 
formed  ol  protojijine.  It  is  named  proioi^ine,  (priinaevi,) 
because  Jurnie,  the  auilii»«'  of  the  name,  considers  it  as 
of  very  old  I'orniaiion.  Djubuissoii  proposes  to  name  it 
simply  talcosc,  or  stcatitic  granite. 

Sieniie. 

Sienite  is  a  granite,  in  whicli  the  mica  is  generally 
replaced  by  hornblende;  not  always,  as  some  varieties 
contain  also  mica.  Werner  says  it  is  a  granular  aggre- 
gated rock,  composed  of  felspar  and  hornblende,  with 
occubional  grains  of  cjuartz  and  scales  of  mica.  It  is 
named  from  Syenc,  in  Upper  Egypt,  where  the  an- 
cients quarried  it  in  blocks  of  great  magnitude. 

Werner  having  remarked,  that  this  rock  was  associa- 
ted with  the  porphyries  of  Saxony,  arranged  it  along 
with  them,  separated  it  from  granite,  and  described  it  as 
a  distinct  species.  On  the  Wernerian  view,  therefore, 
it  is  distinguished  from  granite  by  its  hornblende  and  its 
situation.  Our  observations  in  Scotland  o!)lige  us  to 
consider  sienite  as  a  variety  of  granite,  as  it  occurs  in 
the  same  beds  with  that  rock,  and  exhibits  every  va- 
riety of  geognosiical  position  hitherto  observed  in  gra- 
nite. 

jlccidental  mixed  /larts. — Besides  felspar,  quartz,  and 
mica,  the  essential  cunslituent  parts  of  granite,  and  those 
minerals  that  take  the  place  of  the  mica,  viz.  hornblende 
and  chlorite,  others  sometimes  occur  in  it.  These,  how- 
ever, are  to  be  viewed  as  accidental.  Of  these  schorl 
is  the  most  frequent,  and  the  next  are  garnet  and  tin- 
stone. The  following  also  occasionally  occur,  either  im- 
bedded in  the  rock,  or  in  veins  that  traverse  it,  viz. 
rock-crystal,  aduluria,  chlorite,  pinite,  actynolite,  com- 
mon opal,  topaz,  corundum,  fluor-spar,  beryl,  diallage, 
cpidote,  apatite,  magneiical  iron  ore,  and  iron  pyrites. 

Granite,  besides  the  granular,  exhibit  various  other 
kinds  of  structure,  such  us  fior/i/iyrilic, globular,  tabular, 
columnar,  and  stratified. 

1.  Por/iliyritic— When  large  crystals  of  felspar  occur 
imbedded  in  a  basis  of  smaller  granular  granite,  the 
porphyritic  variety  is  formed.  These  imbedded  crys- 
tals are  sometimes  upwards  of  a  fool  in  magnitude,  as 
is  the  case  with  some  granites  in  Saxony,  and  in  other 
countries. 

2.  Globular. — Some  granites  are  disposed  in  roundish 
balls  or  concretions,  which  arc  from  a  foot  to  several 
fathoms  in  diameter.  These  balls  are  sometimes  com- 
posed of  curved  lamellar  concretions,  which  always  in- 
clude a  harder  central  mass  or  nucleus.  The  spaces 
between  the  concretions  are  filled  with  granite  of  a  soft- 
er nature,  which  decays  readily,  and  thus  leaves  the 
harder  central  masses  heaped  on  each  other,  or  strewed 
about.  Such  heaps,  or  tumuli,  have  been  erroneously 
described  as  rolled  masses  brought  from  a  distance  to 
their  present  situation,  by  the  agency  of  currents  that 
formerly  swept  the  surface  of  the  earth.  Examples  of 
this  kind  of  structure  occur  in  the  island  of  Arran, 
Bohemia,  the  Hartz,  the  Fichtelgebirge,  and  in  other 
countries. 

3.  Tabular. — Some  granites,  when  they  are  traversed 
by  parallel  seams,  appear  divided  into  tables.  These 
tables  vary  in  extent  from  a  few  inches  to  several  fa- 


thoms.   They  appear  iti  some  cases  to  be  mere  varie- 
ties of  the  stratified  structure. 

4.  Columnar — Wlien  the  seams  are  arranged  in  di- 
rections parallel  to  several  planes,  tlie  granite  is  divided 
into  columnar  masses,  which  resemble  the  columnar 
structure  of  trap  and  porphyry  rocks.  We  many  years 
ago,  as  mentioned  in  our  account  of  the  Hebrides,  ob- 
served this  columnar  structure  in  the  granite  of  Mull  ; 
and  since  that  time  Humboldt  has  described  it  as  occur- 
ring in  the  granite  of  Caraccas,  as  it  does  in  the  granite 
rocks  of  Carlsh;id. 

5.  Sirali/ed  structure,  or  Slratijicalion.—Gramle  is 
sometimes  disposed  in  great  beda  in  gneiss  and  other 
rocks,  and  occasionally  these  beds  appear  divided  into 
strata.  In  other  instances,  in  granite  mountains,  we  ob- 
serve, besides  the  tabular,  globular,  and  other  struc- 
tures, also  the  stratified  ;  but  this  latter  is,  in  general, 
less  perfect  than  what  is  observed  in  gneiss,  and  other 
similar  rncks. 

6.  Beds  in  Granite. — Granite  does  not  afford  so  many 
difl'erent  beds  and  veins  as  occur  in  gneiss,  mica-slate, 
and  other  similar  rocks.  In  Scotland,  it  sometimes  con- 
tains beds  of  quartz  and  of  felspar.  In  Switzerland, 
beds  of  quartz  in  granite  have  large  drusy  cavities,  the 
walls  of  which  are  lined  with  magnificent  crystals,  and 
groups  of  rock  crystal.  At  Zinnwald,  in  Bohemia,  the 
tin  is  worked  in  a  quartz  bed,  situated  in  the  middle  of 
the  granite  Beds  of  limestone  are  also  met  with  in 
granite  mountains,  as  in  the  Pyrenees  ;  and  some  of  them 
of  great  extent,  having  been  traced  by  that  excellent 
observer,  Charpentier  the  younger,  for  four  leagues, 
and  with  a  thickness  of  ninety  feet.  We  need  not  speak 
of  the  beds  of  gneiss,  mica-slate,  clay-slate,  porphyiy, 
trap.  Sec.  upon  which  it  often  rests,  and  with  which  it 
freciuently  alternates. 

7.  Metals  in  Granite  —'On  a  general  view  this  rock 
contains  lewur  and  less  extensive  metalliferous  veins 
and  beds  than  the  slaty  rocks  of  the  primitive  class. 
Tin,  of  all  the  metals,  is  that  which  is  most  peculiar  to 
granite.  Tin-stone  occurs  in  the  granite  of  Cornwall, 
Saxony,  Limoges,  and  in  these  countries  is  generally 
associated  with  walfram. 

Iron  is  frequent  in  granite.  The  mines  of  Traver- 
sella,  in  Piedmont,  are  situated  in  a  granite  which  is 
subordinate  to  mica-slate.  The  mines  of  brown  iron 
ore  at  Taurynia,  and  of  Fillolo  in  the  eastern  Pyrennees, 
are  in  granite.  Iron  pyrites  is  frequently  found  disse- 
minated through  granite;  and  galena,  or  lead-glance, 
graphite,  molybdena,  bismuth,  gold,  silver,  copper,  zinc, 
manganese,  cobalt,  are  among  the  metals  sometimes 
met  with  in  this  rock. 

8.  Formations  of  Granite. — Granite  occurs  in  masses, 
often  many  miles  in  extent,  surrounded  by  gneiss,  mica- 
slate,  and  clay-slate,  and  so  connected  with  these  rocks, 
that  the  whole  may  be  considered  as  the  result  of  one 
grand  process  of  crystallization  ;  that  is,  the  granite  is 
of  cotemporaneous  formation  with  the  gneiss,  as  the 
gneiss  is  with  the  superimposed  mica-slate;  and  the 
mica-slate,  again,  with  the  clay-slate  which  rests  upon 
it.  'In  other  instances,  the  granite  alternates  in  beds, 
often  of  enormous  magnitude,  with  gneiss,  mica-slate, 
clay-slate,  and  other  primitive  rocks,  or  it  traverses 
these  in  the  form  of  veins. 

9.  Decotn/iositioJi  of  Granite. — Some  granites  resist, 
for  ages,  the  destroying  effects  of  the  weather  ;  while 
others  are  resolved  into  sand  or  clay  in  a  comparatively 
short  period.     The  obelisk  which  is  at  present  in  the 
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place  of  Saint  Jean  de  Latran,  at  Rome,  and  which  was 
quarried  at  Syena,  under  the  reign  of  Zelus,  King  of 
Thebes,  thirteen  hundred  years  before  the  Christian  era; 
and  that  which  is  in  the  place  of  Saint  Pierre,  also  at 
Rome,  and  which  a  son  of  Sesostris  consecrated  to  the 
sun,  have  resisted  the  effects  of  the  weather  for  three 
thousand  years. 

On  the  other  hand,  there  are  granites,  as  those  in 
some  districts  in  Scotland,  which  are  speedily  disinte- 
grated into  gravel  or  sand.  But  between  these  two  ex- 
tremes, of  extreme  durability  and  rapid  decay,  there  are 
numerous  intermediate  degrees.  In  the  same  moun- 
tain, or  even  in  the  same  hillock,  granites  of  different 
qualities  will  sometimes  be  met  with.  One  portion  will 
be  excessively  obdurate,  and  resist  long  the  gnawing 
effects  of  the  weather;  another  variety,  immediately  be- 
side it,  will  be  of  a  very  decomposable  nature ;  and 
while  a  third,  associated  with  the  two  former,  will  pos- 
sess an  intermediate  degree  of  durability.  Granites 
vary  in  their  mode  of  decomposition.  Some  assume 
the  globular  form;  others  that  of  ihomboidal  or  irregu- 
lar masses.  These  are  further  disintegrated,  and  then 
the  constituent  parts  fall  asunder;  when  a  kind  of  gra- 
vel, or  sand,  depending  on  the  size  of  the  grains,  is 
formed.  The  felspar  in  this  gravel  is  further  altered, 
and  easily  changed  into  a  clay,  which  is  carried  into 
hollows  or  plains,  and  forms  beds  of  clay  ;  the  quartz 
grains,  by  attrition,  are  reduced  in  size,  rounded  in  form, 
and  give  rise  to  beds  of  sand  ;  and,  when  mixed  with 
the  matter  of  felspar,  to  sandy  clays.  The  mica  is  fur- 
ther broken  down,  and  becomes  mixed  with  the  clays 
and  sands  formed  from  the  felspar  and  quartz. 

The  soil  formed  from  decomposed  granites,  is  in  ge- 
neral comparatively  unproductive. 

10.  S/ia/ie  of  Granite   Moimcains In  those   granite 

districts,  in  which  the  granite  is  of  a  loose  texture,  and 
easily  acted  on  by  the  weather,  the  hills  have  a  roundish 
form,  and  the  lower  granite  tracts  have  a  waved,  or  ra- 
ther a  mamillary  outline. 

But  if  very  hard  and  indestructible  granite  rises 
through  softer  and  more  easily  disintegrated,  the  harder 
portions  appear  in  the  form  of  peaks,  needles,  or  in 
deeply  dentated  ridges,  or  cristae,  and  thus  give  rise  to 
the  bristled  and  denticulated  aspect  so  peculiar  to  many 
granite  districts.  The  valleys,  in  granite  countries,  are 
in  general  very  deep,  narrow,  and  their  sides  often  re- 
semble immense  perpendicular  walls. 

Granite  rocks  are  frequently  much  traversed  by  rents 
or  fissures.  When  these  rents  widen  by  the  action  of 
the  weather,  the  mass  separates  into  fragments  of  greater 
or  lesser  magnitude,  which  remain  long  piled  on  each 
other  in  a  most  fantastic  manner,  often  appearing  like 
vast  artificial  tumuli,  or  masses  brought  together  by  a 
flood.  The  upper  parts  of  the  granite  mountains  in 
Arran  present  very  striking  appearances  of  this  kind, 
and  I  have  observed  the  same  in  many  places  of  the  high 
granite  ridges  of  the  Riesengebirge.  Travellers  have 
described  similar  appearances  in  the  mountains  of  Swit- 
zerland ;  those  of  Siberia  ;  the  Hartz;  the  Bohmerwald- 
gebirge,  and  the  Carpathians. 

1 1 .  Geogra/i/iical  distribution  of  Granite. — It  is  one  of 
the  most  frequent  and  widely  extended  rocks.  It  occurs 
in  almost  every  mountain  group,  and  there  it  frequently 
juts  out,  forming  its  central  and  highest  part,  having  the 
newer  primitive  rocks  resting  on  it,  or  placed  beside  it. 
It  forms  mountains  in  this  country,  as  in  the  island  of 
Arran,  and   the   central   part  of  the  Grampians.     The 
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same  is  the  case  in  the  Hartz,  the  Riesemrcbirge,  the 
Bohmerwald-gebirge,  the  Fichtelgebirge,  and  tlie  Alpsj 
particularly  those  of  Savoy;  also  in  Bavaria,  Bohemia, 
Franconia,  Lusatia,  Moravia,  Upper  Saxony,  Thuringia, 
Austria,  Stiria,  and  the  Tirol.  As  granite  is  the  basis  on 
which  the  other  primitive  rocks  sometimes  rest,  it  may 
also  appear  in  low  mountainous  situations,  owing  to  the 
newer  primitive  rocks  cither  not  having  been  deposited, 
or  having  been  washed  away  since  deposition.  Instances 
of  this  we  have  in  the  Island  of  Arran,  near  Carlsbad  in 
Bohemia,  and  many  other  places. 

The  following  list  of  localities  shows  the  known  ex- 
tent of  granite  in  the  different  quarters  of  the  globe, 
without,  however,  any  reference  to  its  forming  the  centre 
and  highest,  or  the  lowest  part  of  mountains  or  mountain- 
groups. 

In  Europe,  it  forms  the  range  of  Sewoga  in  Scandi- 
navia; the  rocks  of  Finland ;  occurs  also  in  Cornwall  in 
England,  in  the  Hartz,  the  Forest  of  Thuringia,  Erzge- 
birge  in  the  Electorate  of  Saxony,  the  Fichtelgebirge, 
Lusatia,  the  Riesengebirge,  the  Bohmerwald-gebirge, 
the  Schwarzwald  (Black  Forest.)  the  Alps  of  Switzer- 
land, and  Savoy;  also  in  the  Tyrol,  Salzburg,  Stiria, 
Archduchy  of  Austria,  the  Carpathian  Mountains, 
Auvergne,  Dauphiny,  Elsass,  and  the  Pyrenean  Moun- 
tains. 

In  Asia,  it  forms  the  centre  of  Caucasus;  occurs  at 
Kolywan,  and  other  places  in  Siberia ;  forms  a  very  con- 
siderable portion  of  the  Uralian,  Altain,  and  Himalya 
chains  of  mountain-groups. 

In  Africa,  it  is  said  to  form  a  principal  constituent 
part  of  the  mountains  in  Upper  Egypt,  the  Atlas  Moun- 
tains, and  the  country  about  the  Cape  of  Good  Hope. 

America. — It  occurs  but  in  com|)araiively  small  quan- 
tity in  the  United  Slates  ;  and  in  Mexico,  owing  to  the 
deep  and  high  cover  of  porphyry,  it  is  found  only  low 
down,  as  at  Acapulco.  In  the  Andes  of  South  America, 
it  is  usually  covered  with  gneiss,  mica-slate,  and  trachyte, 
and  in  general  is  not  observed  higher  than  6000  feet: 
but  it  abounds  in  the  low  mountains  and  regions  of  Ve- 
nezuela, and  of  Parima,  and  descends  even  to  the  plains 
and  to  the  level  of  the  sea,  as  is  the  case  on  the  sides  of 
the  Oroonoco,  and  the  coasts  of  Peru. 

In  North  America,  it  is  said  to  occur  in  New  York, 
Pennsylvania,  and  Virginia.  In  South  America,  it  forms 
De  los  Mariches,  near  Caraccas,  the  whole  Cordillera 
of  Parima,  Sierra  Nevada  de  Merida,  Torrito  between 
South  Carlos  and  Valencia,  the  country  between  Va- 
lencia and  Portocabello,  and  Cape  Horn,  the  southern 
extremity  of  America, 

Uses. — It  forms  an  excellent  building  and  paving 
stone,  and  has  been  extensively  employed  in  ornamental 
architecture. 

Toftaz-Rock. 

This  rock,  which  appears  to  be  intimately  connected 
with  granite,  has  the  following  characters.  Its  consti- 
tuent minerals  are  quartz,  tourmaline,  topaz,  and  litho- 
marge.  It  is  composed  of  many  small  masses,  which 
have  the  appearance  of  fragments,  although  they  are 
true  granular  concretions.  Each  of  these  masses  is 
composed  of  thin  layers  of  quartz,  tourmalii.e,  and  topaz; 
and  these  layers  have  difftient  directiciis  in  the  (lifft rtnt 
masses  or  concretions.  The  quartz  appears  in  granular 
concretions;  the  topaz  is  also  granular;  but  is  distin- 
guished by  its  foliated  aspect  and  hardness;  lastly,  the 
3K 
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tourmaline  is  in  small  black  neeilles.  l-'requcntly  hollow 
spaces  occur  between  these  concretions,  wliich  are 
partly  filled  wiili  crystals  ol'  (juarta  and  topaz,  but  rarely 
coniains  tourmaline.  The  liihomargc  occurs  amongst 
these  crystals,  and  has  generally  an  ochre  yellow,  rarely 
green,  and  scl.lom  while  colour.  It  is  wurtliy  of  remark, 
that  the  colour  of  the  crystals  of  topaz,  and  also  ils  inten- 
sity, depends  on  that  of  the  lithomarge  ;  as  if  this  sub- 
stance, or  at  least  ils  colouring  matter,  was  the  same  as 
that  of  the  lopaz. 

Topaz  rock  is  very  distinctly  stratified,  and  the  strata 
are  of  considerable  thickness.  It  rests  upon  granite,  and 
is  covered  by  clay-slate. 

It  has  hitherto  been  found  only  near  to  Aucrbach,  in 
Voigliiland,  in  Sa.xony,  where  it  forms  a  lock  named 
Sc/tncckcnetein,  which  was  formerly  of  considerable  ex- 
tent, bul  has  been  much  diminished  by  the  operations  of 
the  miners  in  procuring  tcjpazes. 

Tlie  inconsiderable  extent  of  Uiis  mass  prevents  our 
viewing  it  as  a  disiinct  species  of  mountain  rock. 

II.   Gneiss. 

Gneiss. —  Werticr. 

Gneiss  and  Gianitt-  Veine — Sauasure. 

Gneiss. — Kirwan.— Jameson. 

1.  Xume. — The  name  Gneiss  is  of  Saxon  origin,  and 
was  applieil  by  miners  in  ine  vieinity  of  Freyberg,  to 
the  decomposed  slone  that  forms  the  walls  of  their  me- 
talliferous veins.  Henkel  describes  gneiss  as  an  indu- 
rated stone,  mixed  with  a  stealitical  and  clayey  matter; 
but  Werner  ascertained  that  it  was  a  compound  of  fel- 
spar, quartz,  and  mica. 

2.  Constituent  Parts. — This  rock,  like  granite,  is  a 
compound  of  felspar,  quartz,  and  mica  ;  but  it  contains 
more  mica  lh-..n  granite.  It  is  granular  in  the  small,  and 
slaty  in  the  large;  hence  it  is  said  to  be  granular-slaty. 
The  trranular  felspar  and  (]uartz  form  plates,  which  are 
separated  from  each  other  by  the  mica. 

Felspar,  although  the  predominant  mineral,  is  slill  in 
less  quantity  than  in  granite.  The  felspar  is  usually 
greyish,  yellowish,  and  reddish-white ;  and  sometimes 
so  much  altered  that  it  appears  earthy.  The  mica  is 
most  commonly  grey,  which  passes  through  various 
shades  into  blackish-grey.  The  quartz  is  almost  always 
greyish-white,  and  generally  in  smaller  grains  than  the 
felspar. 

3.  Imbedded  Minerals. — Besides  felspar,  quartz,  and 
mica,  it  sometimes  coniains  schorl ;  more  rarely  garnet, 
and  also  hornblende.  The  schorl  occurs  more  rarely, 
and  in  less  quantity,  than  in  granite:  but  the  garnet  is 
more  frequent  and  abundant  than  in  granite. 

4.  Kinds  of  gneiss — There  are  three  principal  kinds 
of  gneiss,  of  which  we  shall  now  give  short  descrij)- 
lions. 

(1  )  In  this  kind  the  mica  occurs  in  small  qiianiity  : 
the  scales  of  mica,  although  separated  from  each  oiher, 
are  arranged  in  parallel  ranges,  and  the  rock  breaks  in  a 
direction  conformable  with  these.  It  is  the  parallelism 
of  the  ranges  of  mica  which  distinguishes  this  kind  of 
gneiss  from  granite,  because  its  slaty  structure  is  very 
indistinct,  and  the  quantity  of  felspar  is  nearly  the  same 
as  in  granite.  The  quartz  and  the  mica  form  each  sepa- 
rate layers;  those  of  the  felspar  arc  thicker,  and  such 
varieties,  when  broken  across,  have  a  ribbon-like  aspect. 
Sometimes  tlie  qttartz,  in   place  of  being  disposed  in 


layers  or  plates  in  the  felspar,  is  in  small  parallel  rods 
or  bars  ;  and  when  the  rock  is  cut  perpendicular  to  their 
direction,  it  appears  not  unlike  petrified  wood. 

(2.)  This,  which  is  named  common  gneiss,  consists  of 
small  layers,  or  lenticular  plates,  composed  of  grains  of 
felspar  and  quartz,  placed  over  each  other,  and  separated 
by  layers  formed  of  scales  of  mica.  It  is  sometimes 
glandular,  or  contains  balls  of  quartz,  or  of  compounds 
of  quarlz  and  felspar,  or  of  mica.  This  variety  has  been 
confounded  with  conglomerate.  The  island  of  Fetlar, 
one  of  the  Shcllarids,  affords  an  example  of  this  variety. 

(3.)  Tliis,  the  third  variety,  is  very  slaty,  and  very 
micaceous.  The  scales  of  mica,  from  their  smallness, 
appear  indistinct,  and  form  continuous  plates.  The  fel- 
spar and  quartz  are  in  very  small  grains,  and  arc  some- 
times so  ciiveloped  in  the  mica,  that  it  is  diflicult  to  dis- 
tinguish ihem.  It  is  also  sometimes  glandular,  and  in 
some  instances  almost  an  aggregation  of  balls  of  mica. 

The  gneiss  which  passes  into  granite  belongs  to  the 
first  vaiiely,  as  that  which  passes  into  mica  slate  does  to 
the  third. 

5.  Stratification. — It  is  distinctly  stratified,  and  the 
strata  are  parallel  wiih  the  slaty  structure.  But  when 
the  beds  rest  upon  granite,  they  sometimes  follow  all  the 
sinuosities  of  the  irregular  surface  of  that  rock,  and  form 
the  mantle-shaped  stralificalion  ;  in  other  cases  the  stra- 
tification is  saddle-shaped,  or  it  does  not  appear  afTcctcd 
by  the  granite,  the  strata  passing  without  change  of  di- 
rection from  one  mass  of  granite  to  the  other. 

6.  jDecoin/>osiiio7i. — This  rock,  like  granite,  decays  on 
exposure  to  tlie  aimusphere,  but  the  decomposition  is  in 
general  more  rapid.  The  felspar  is  at  first  changed  into 
kaolin,  and,  owing  to  the  greater  abundance  of  mica,  the 
disintegration  of  the  mass  is  more  rapidly  cITccted. 
Hence  it  is  that  this  rock  does  not  occur  so  often  in  great 
isolated  blocks  as  granite;  and  hence  also  it  is  that 
mountains  of  gneiss  are  often  less  siiarp  in  tlieir  outline 
than  those  of  graniie,  that  their  summits  are  generally 
roundish,  and  that  they  rarely  slioot  into  needles,  or  are 
formed  into  denticulated  ridges. 

Sometimes  the  decomposition,  in  penetrating  the 
gneiss,  loosens  the  adherence  of  the  pails;  the  folia  are 
then  easily  separated  by  the  finger,  and  the  mass  appears 
as  if  rotten. 

7.  Foreign  beds. — These  beds  are  more  considerable 
anil  more  numerous  m  gneiss  than  in  granite.  The  fol- 
lowing may  be  enumerated. 

Limestone. — It  is  generally  highly  crystallized.  Occurs 
in  Abeideenshire,  Perthshire,  and  other  parts  of  Scot- 
land ;  and  on  the  continent  of  Europe,  in  the  Pyrennees, 
in  Daupliiny,  Sec. 

7Va/i  ^This  rock,  in  the  form  of  hornblende  rock, 
hornblende-slate,  and  greenstone,  occurs  in  beds,  and  in 
imbedded  masses,  and  is  often  very  much  intermixed 
with  the  gneiss.  W'lien  the  gneiss  abounds  in  horn- 
blende, it  is  iv&incd  /lornbiendic  gneiss. 

For/i/iyrij. — Beds,  imbedded  masses,  and  veins  of  por- 
phyry, sometimes  of  great  magnitude  and  extent,  are  not 
unfrequeiit  in  some  gneiss  districts.  Peithshirc,  Aber- 
deenshire, and  Iiivcrness-shire,  aPToid  fine  examples  of 
poiphyry  in  beds,  imbedded  masses,  and  veins. 

Com/iacC  and  granular  fels/iar. — The  white  stone. 
Weisstcin  of  Jl'ertier. — This  rock  sometimes  occurs  in 
layers,  which  are  not  more  than  a  few  inches  thick  ;  in 
other  instances  in  beds,  so  thick  as  to  form  whole  moun- 
tains. The  felspar  is  white,  and  is  very  fine  granular, 
like  dolomite:  it  contains  numerous  grains  of  red  gar- 
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net,  even  grains  of  quartz,  and  sonaetimes  scales  of  wliite 
mica.  Ill  short,  it  is  to  be  considered  as  a  granular  fel- 
spar, generally  coniaining  scales  of  mica,  with  some 
grains  of  quartz,  and  of  other  minerals.  It  forms  beds 
and  whole  lills  in  Saxony,  Moravia,  and  Sweden. 

Quartz  Rock. — This  rock  occurs  in  great  beds,  and 
son\eiimes  also  in  veins  in  gneiss  districts. 

Besides  the  beds  above  described,  gneiss  contains 
occasionally  granite,  mica-slate,  and  clay-slate. 

Glance  Coal — The  slaty  kind  sometimes  occurs  in 
beds  in  j;nci>s. 

8.  Metalliferous  Minerals — Gneiss  is  one  of  tlie  most 
metalliferous  ot  the  primitive  rocks.  The  metals  occur 
in  veins,  beds,  and  imbedded  masses,  but  in  greatest  va- 
riety in  veins.  There  are  few  metals  that  do  not  occur 
in  it.  Most  of  the  Saxon,  Bohemian,  and  Saltzburgian 
mines,  are  situated  in  this  rock.  The  oldest  ijnciss  in 
the  Saxon  Ergebirge,  that  with  reddish-coloured  fel- 
spar, is  the  least  productive  in  ores;  but  the  newer, 
with  white-coloured  felspar,  is  the  most  productive;  and 
the  veins,  thoui^h  small,  are  numerous.  The  oldest 
venigenous  formation  appears  to  be  that  which  contains 
tinstone.  The  tin-ore  is  accompanied  with  wolfiam, 
molybdena,  arsenic-pyrites,  fluor-spar,  chlorite,  topaz, 
and  cpal.  The  second  venigenous  formation  appears  lo 
be  lead-glance.  The  third  formation  consists  principal- 
ly of  copper,  and  the  ores  are  grey  copper-ore,  copper- 
glance,  coppei -pyrites,  and  variega;ed  copper-ore.  The 
fourth  forination,  which  is  very  extensive,  contains  ores 
of  cobalt.  The  newest  formation  is  that  wliich  contains 
ores  of  silver.  Veins,  containing  antimony  and  red 
ironstone,  occur  in  gneiss,  and  these  are  supposed  to  be 
newer  than  any  of  the  preceding.  Veins  of  quartz  with 
gold  also  occur  in  gneiss. 

The  metalliferous  beds  that  occur  in  this  rock  contain 
masiiietic  iron-ore,  argentiferous  lead-glance,  blende, 
copper  and  iron  pyi  ites. 

The  lead-mines  of  Sirontian,  in  Argyleshire,  are  situ- 
ated in  gneiss. 

Geogra/i/iical  distribution. — It  is  a  very  widely  distri- 
buted rock.  It  is  found  in  almost  every  country  where 
granite  occurs  ;  and  is  often  intei  postd  between  granite 
and  mica-slate,  or  is  contained  in  mic.i-slate,  or  even  in 
clay-slate.  It  is  an  abundant  rock  in  Scotland,  forming 
extensive  tracts  in  tlie  middle  and  northern  divisions, 
and  also  in  the  islands.  It  is  the  principal  rock  m  Swe- 
den and  Norway.  It  occupies  almost  the  whole  of  the 
Saxon  metalliferous  mountains  :  it  abounds  in  Bohemia 
and  Silesia;  it  is  not  uncommon  in  the  Black  Forest, 
the  Upper  Palatinate,  in  Carinthia,  in  the  Southern 
Alps,  the  Pyrenees,  and  the  Vos.^es.  It  occurs  also  in 
Greece;  and,  in  the  vicinity  of  Athens,  the  old  mine- 
works  of  the  ancients  are  situated  in  it.  It  is  an  abun- 
dant rock  in  the  United  States  of  America,  and  in  .South 
America  :  Humboldt  met  with  it  in  the  high  chain  of 
the  Andes  of  Quito,  in  the  mountains  of  Parima,  and 
Venezuela. 

III.  Mica-State. 

Glimmer-Schiefer. —  Jl'erner. 
Micaceous  Schistus. — Kirivan. 
Mica-Slate. — Jameson. 
Schiste  micace — Rrochant. 
Rocke  Feuilletec,  et  quartz,  on  Schiste  micace. — 
Daubuiason.—Savssure . 


1.  Constituent  Parts. — This  rock  is  composed  of  mica 
and  quaiiz,  and,  like  gneiss,  has  a  slaty  structure.  The 
mica  is  generally  the  predominating  ingredient :  its 
colour  is  grey,  sometimes  inclining  to  green,  sometime? 
to  yellow,  and  more  rarely  to  brown.  It  is  often  dis- 
posed in  continuous  plates,  not  in  distinct  scales,  as  in 
gneiss.  The  quartz  is  grey,  with  its  usual  vitieous 
lustre,  and  is  disposed  in  thin  lenticular  masses,  inter- 
posed between  the  plates  of  mica.  Sometimes  these 
masses  increase  in  magnitude,  and  become  globular, 
and  then  the  rock  acquires  a  conglomerated  structure. 
Although  the  mica  forms  the  principal  and  predomi- 
nating ingredient  in  mica  state,  yet  it  sometimes  hap- 
pens that  the  quartz  is  the  most  abundant,  and  thus  a 
transition  is  former!  into  quartz  rock. 

2.  Varieties. — VVe  can  distinguish  different  kinds  of 
mica-sljte.  These  are  Common,  Undulated,  Talcky^and 
Fine  Slaty.  The  common  is  straight,  and  rather  thick 
slaty,  and  contains  garnets,  and  sometimes  felspar.  The 
undulated  has  a  waved  strudure,  and  contains  neither 
garnets  nor  felspar.  Tiie  talcky  is  straight  slaty  ;  con- 
tains thick  l;-yers  of  quartz,  ?nd  the  mica  has  a  green 
colour,  and  inclines  to  talc.  Tlic  Jine  slaty  borders  on 
cl:y-slate,  (the  next  rock  in  the  order  of  succession,) 
has  a  light  yellowish  j^rey  colour,  and  contains  extreme- 
ly little  quanz  ;  it  parses  im;)erceptibly  into  clay-slate. 
Of  tliese,  the  oldest  is  the  Common,  and  the  newest  the 
Fine-slaty. 

3.  Imbedded  Minerals — It  fiequenlly  contains  imbed- 
ded miiitrais  of  different  kinds.  The  principal  of  these 
are  the  following  : 

(I.)  Garnet,  either  in  grains  or  in  crystals,  and  is  so 
frequent  and  abundant,  that  it  may  almost  be  considered 
as  a  characteristic  and  principal  ingredient  of  the  rock. 
It  abounds  in  mica-slate  districts  in  Scotland,  and  on 
the  continent  of  Europe. 

(2.)  Tourmaline  and  Schorl. — These  are  met  with  in 
the  mica-slate  of  Scotland,  and  in  other  countries. 

(3)  Grenatite — This  mineral  occurs  in  the  mica- 
slate  of  the  county  of  Wicklow  in  Ireland,  and  in  dis- 
tricts of  the  same  description  on  the  continent  of  Europe. 

(4.)  Chiastolite. — Tliis  curious  mineral  is  found  in 
miiii-slutc  in  the  Pyrenees. 

(5  )  Kyanite  — Is  found  in  the  mica-slate  of  the  Sliet- 
laiitl  isl   'ids,  and  also  in  a  similar  rock  in  Banffshire. 

(6.)  Emerald. — The  beautiful  emerald, found  in  Egypt, 
occurs  in  mica-slate. 

Besides  the  minerals  already  enumerated,  many  others, 
as  vesuvian.  rutile,  graphite,  &c.  occur  in  mica-slate. 

4.  Stratification  and  Position. — It  is  very  distinctly 
slratifitd.  The  strata  are  sometimes  variously  convolut- 
ed, and  the  same  character  occurs  in  the  substance  of 
the  strata.  It  often  rests  on  gneiss,  and  is  covered  by 
clay-slate.  It  passes,  on  the  one  hand,  into  gneiss,  and 
the  transition  is  made  by  the  common  kind  ;  and  on  the 
other  into  clay-slate,  and  the  transition  is  made  by  the 
fine-slaty  kind.  The  out-goings  of  the  strata  are  fre- 
quently lower  than  those  of  the  gneiss,  on  which  they 
rest,  and  higher  than  those  of  the  clay-slate  that  cover 
them.  It  sometimes  also  occurs  in  beds  in  gneiss,  and 
clay-slate,  and  even  in  granite. 

5.  Foreign  Beds. — It  contains  more  foreign  beds  than 
gneiss.  The  following  have  been  observed  :  Granular- 
limestone,  dolomite,  hornblende-slate,  and  hornblende- 
rock,  actynolite,  garnet,  talc,  serpentine,  chlorite,  quartz- 
rock,   magnetic    iron-stone,    magnetic    pyrites,  copper- 
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pyrites,  iron-pyrites,  arsenic-pyrites,  blende,  lead-glance, 
and  rid  iroribtone. 

6.  Form  of  Mountains. — The  acclivities  of  the  moun- 
tains ;>ie  gentle,  but  the  clitls  it  rorms  are  not  so  con- 
sidirable  as  those  in  s^neiss  moinUains.  When  mural 
prcripices  occur,  they  aie  seldom  of  i;;reat  height.  The 
summits  of  the  hills  are  round  backed. 

7.  Metaitifiroua  Minerals — It  is  one  of  the  most  me- 
talliferous ot  the  mountain-rucks.  The  ores  it  contains 
occur  frequently  in  beds,  but  more  rarely  in  veins, 
which  is  directly  the  reverse  of  gneiss,  where  ores  oc- 
cur more  frequently  in  veins  than  in  beds.  The  ores 
that  occur  in  beds  are  the  following  :  magnetic  iron- 
stone, iron-pyrites,  copper-pyrites,  arsenic-pyrites,  red- 
iron  ore,  lead-glance,  blende,  gold,  and  glance-cobalt; 
and  these  ores  are  accompanied  with  actynolite,  garnet, 
and  asbestus. 

The  veins  that  occur  in  mica-slate  contain  in  general 
the  same  ores  as  those  in  gneiss. 

The  gold  mines  at  the  foot  of  Monte  Rose  are  princi- 
pally in  mica-slate  ;  and  this  is  also  the  case  with  some 
of  those  in  the  country  of  Salzburg.  The  silver  mines 
of  Johan-Georgenstadt  and  Braunsdof  in  Saxony  ;  those 
of  Sweden  and  Norway  are  in  these  rocks.  Many  of 
the  niines  in  Silesia  and  Bohemia  arc  in  mica-slate. 

The  most  important  mines  in  Sweden,  as  those  of 
Dalecarlia  and  Fahlun ;  those  of  Roraas  in  Norway  ; 
many  in  Hungary  and  Salzburg,  Saxony  and  Bohemia, 
are  situated  in  this  rock. 

8.  It  occurs  in  great  abundance  in  Scotland  ;  as  in  the 
valley  between  Dunkeld  and  Blair-in-Alhol  ;  the  moun- 
tain of  Schihallion,  and  the  neighbouring  country  ;  island 
of  Arran  ;  islands  of  Jura  and  Isla,  kc.  It  is  also  very 
widely  distributed  in  the  continent  of  Europe ;  as  in 
Saxony,  Bohemia,  Silesia,  France,  Spain,  the  Bannai, 
Transylvania,  Switzerland,  Salzburg.  It  also  occurs  in 
the  United  States,  in  South  America,  and  in  the  conti- 
nents of  Africa  and  Asia. 

IV.  Clay  State. 

Thonschiefer. —  Werner. 

Primitive  Argillaceous  Schistus,  Kirivan. 

Clay-Slate — Jameson. 

Schiste  argileux,  Broc/tant. 

Phyllade. — Daubuisson. 

1.  Characters. — Clay-Slate  is  a  simple  mountain-rock, 
having  a  slaty  structure,  with  a  fine  grained,  and  dull 
cross  fracture  ;  it  is  opaque  and  soft,  with  a  grey  streak, 
whatever  may  be  its  colour.  Its  most  frequent  colours 
are  grey,  or  bluish  black  ;  very  often  greenish-grey  ; 
more  rarely  yellowish-grey  and  brownish-red.  Oxide 
of  iron  is  the  general  colouring  ingredient;  but  in  the 
black  varieties  it  is  carbon,  which  gives  the  tint  of  co- 
lour. The  greater  number  of  varieties  split  easily  into 
slates,  which  are  either  plain  or  variously  convoluted. 
Their  sui  face  is  sometimes  smooth,  in  other  instances  it 
is  traversed  by  deep  striae  ;  and  it  is  sometimes  dull, 
sometimes  shmiiig  with  a  silky  or  pearly  lustre.  It  is 
inumately  connected  with  mica-slate,  and  there  is  a  dis- 
tinct transition  from  it  into  that  rock,  by  the  gradual 
disappearance  ot  the  quartz,  thus  shewing  that  it  is  en- 
tirely composed  of  mica  in  very  minute  and  closely  ag- 
gregated scales. 

2.  Varieties.' — There  are  four  varieties  ot  clay-slate. 
Thcyfrsf  kind  has  a  ycUowish-grey  colour,  and  a  shining 


lustre:  it  is  the  oldest  kind,  to  use  the  language  of 
Werner,  and  is  that  which  reposes  immediately  on  mica- 
slate  ;  it  is  in  short  the  link  that  connects  clay-slate  with 
mica-slate.  The  second  kind  is  dark-grey  ;  sometimes 
even  bluish-grey  and  greyish-black,  lorming  what  is 
denominated  roof-slate,  from  the  circumstance  of  its 
splitting  into  thin  anil  large  tables.  We  must  be  care- 
ful, however,  not  to  consider  all  roof-slate  as  of  primi- 
tive formation.  To  this  follows,  in  the  order  of  succes- 
sion, the  third  kind,  which  has  a  greenish-grey  colour. 
'\'\->e  fourth  and  last,  which  is  the  newest  kind  of  clay- 
slate,  is  bluish-grey,  and  reddish  :  it  contains  a  very  few 
intermixed  scales  of  mica ;  possesses  but  little  lustre ; 
and  is  the  link  that  connects  the  primitive  clay-slate 
with  the  transition  clay-slate. 

3.  Stratification. — It  is  distinctly  stratified,  and  its 
slaty  structure  is  generally  parallel  to  the  seams  of  the 
strata  ;  in  some  cases,  however,  a  double  cleavage  is 
observable  ;  and  Count  de  Bournon  observes,  that  many 
clay -slates  break  under  angles  of  60°  and  120°,  which 
he  supposes  may  be  owing  to  the  presence  of  mica. 
The  strata  are  in  general  much  inclined,  and  are  often 
variously  convoluted  and  waved,  and  sometimes  they 
appear  to  be  composed  ot  diflfercnt  concretions. 

4.  Imbedded  minerals. — Independent  of  the  grains  of 
quartz  and  scales  of  mica  irregularly  distributed  through 
it,  we  find  it  containing  large  imbedded  masses  of  quartz, 
of  hoinblende,  and  crystals  of  chiastolite. 

5.  Subordinate  Beds. — It  contains  a  greater  variety 
and  number  of  foreign  beds  than  gneiss  or  mica-slate; 
and  of  these  some  are  nearly  peculiar  to  it,  and  charac- 
terise the  whole  formation.  We  shall  liist  mention 
those  which  arc  common  to  gneiss  and  mica-slate,  as 
well  as  clay-slate,  and  then  those  that  are  peculiar  to 
clay-slate. 

(1.)  Rocks  that  occur  in  gneiss,  mica-slate,  and  clay- 
slate.  I.  Limestone.  2.  Hornblende-rock.  3.  Primi- 
tive Greenstone.  4.  Hornblende-slate.  5.  Porjihyry.  6. 
Quartz.     7.  Actynolite. 

(2  )  Rocks  peculiar  to  the  clay  slate  formation,  or 
which  occur  very  frequently  in  it.  I.  Whet-slate.  It 
occurs  in  beds,  in  Saxony,  Bavaria,  Silesia,  Stiria,  and 
other  countries.  2.  Roof-slate.  This  is  but  a  variety 
of  clay-slate,  distinguished  by  its  bluish  or  ash-grey  co- 
lour; its  straight  slaty  fractuie;  its  splitting  into  large 
tables,  and  its  being  nearly  pure  and  unmixed.  It  sel- 
dom or  never  forms  whole  mountains,  but  occurs  usually 
in  single  thick  beds  with  other  kinds  of  clay-slate.  3, 
Chlorite-slaCe.  This  usually  follows  the  preceding.  It 
forms  whole  beds,  and  includes  garnets,  crystallized 
magnetic  iron-stone,  iron-pyrites,  common  schorl,  tour- 
maline, and  quartz.  4.  Talc-slate.  This  is  usually  the 
next  in  the  order  of  succession.  5.  Mum-slate.  It  oc- 
curs in  considerable  beds  in  clay-slate  ;  and  the  two 
sub-species,  the  common  and  shining,  alternate  with 
each  other.  It  contains  a  portion  of  carbon,  and  also 
iron-pyrites.  6.  Drawing-slate.  It  occurs  usually  in 
the  vicinity  of  alum-slate,  and  is  very  nearly  allied  to  it. 
It  contains  more  carbon  than  alum-slate,  but  less  iron- 
pyrites.  7.  Poistone  occurs  in  considerable  beds.  8. 
Flinty-slate  occurs  in  considerable  beds  in  this  great 
formation.  9.  Lydian-stone  occurs  in  beds  and  imbed- 
bed  masses. 

6.  Formations. — This  rock  occurs  along  with  mica- 
slate,  and  sometimes  in  beds  m  gneiss,  and  even  in 
granite. 

7.  Form  of  mountains. — It  sometimes  forms   whole 
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mountains,  and  even  chains  oF  mountains.  Its  moun- 
tains have  usually  a  gentle  acclivity;  and  its  cliffs  are 
not  so  steep  and  rough  as  those  of  mica-slate  or  gneiss. 
It  is  more  favourable  to  vegetation  than  any  of  the  rocks 
we  have  hitherto  described  ;  and  it  is  observed  that  the 
quantity  of  vegetation  increases  from  granite  to  clay- 
slate  ;  and  this  appears  to  depend,  not  so  much  on  the 
lower  level  of  the  outgoings  of  its  strata,  as  on  the  na- 
ture of  the  rock  itself. 

W'o  can  thus  observe  a  gradual  cliange  in  the  shape 
of  mountains,  also  ot  their  cliffs  and  valleys,  from  gra- 
nite to  clay-slate;  and  these  differences  are  so  striking 
and  characteristic,  that  a  long  experienced  eye  can,  at 
a  glance  from  the  summit  of  a  mountain,  point  out  with 
considerable  certainty  the  different  formations  of  which 
a  country  is  composed.  Landscape-painters,  by  con- 
founding together  all  these  differences,  or  by  combining 
them  it  regularly,  fail  not  only  in  accuracy,  but  in  giving 
their  work  that  appearance  which  shows,  at  first  glance, 
that  it  is  not  only  a  copy  of  nature,  but  a  copy  by  one 
who  has  formed  a  distinct  conception  of  the  most  gene- 
ral and  particular  features  of  the  inequalities  observable 
on  the  surface  of  the  earth.  Some  affect  to  maintain, 
that  the  grand  features  of  mountains  and  plains  are  dif- 
ferent in  different  zones.  Thus,  that  in  the  torrid  zone, 
for  example,  the  shape,  cliffs,  and  other  appearances  in 
mountains,  arc  different  from  those  m  the  temperate 
zone.  Tliis,  however,  is  a  mistake  ;  for  the  same  for- 
mation in  all  countries  presents  similar  external  charac- 
ters ;  and  as  the  great  formations  are  universal,  no  such 
differences  can  exist.  It  is  true,  that  the  blue  colour  of 
the  lieaven,  its  degree  of  illumination,  the  appearance 
of  distant  mountain-vapour,  the  shape  of  animals,  the 
luxuriance  of  vegetables,  combined  with  the  features  of 
mountains,  will  form  a  paiticular  character  for  each 
climate  ;  but  still  the  aspect  of  the  rocks  of  the  same 
formation,  in  whatever  country  they  occur,  will  be  the 
same.  Thus  cliffs  of  granite  and  mica-slate  have  the 
same  appearance  in  India  and  Siberia  as  in  Scotland  ; 
and  the  valleys  of  the  Urals  do  not  differ  in  shape  and 
other  features  from  those  formed  by  similar  rocks  in 
this  neighbourhood. 

7.  JMetalli/crous  Minerals. — Clay-slate  is  rich  in  me- 
tals. It  contains  many  of  the  venigenous  formations  that 
occur  in  the  preceding  primitive  rocks,  as  tin,  lead, 
cobalt,  and  silver.  Very  considerable  metalliferous  beds 
also  frequently  occur,  and  these  contain  copper  pyrites, 
Ted  copper-ore,  copper-green,  blue  copper,  malachite, 
iron-pyrites,  magnetic  pyrites,  glance-cobalt,  grey  cobalt- 
ore,  arsenic-pyrites,  blende  and  lead-glance.  Gold  also 
occurs  in  this  forniaiion,  and  it  is  said  also  cinnabar. 

8.  Geot^ra/i/iical  distribution. — It  is  a  very  widely  ex- 
tended rock.  In  this  counuy,  it  skirts  the  Highlands 
from  Lochlomond  by  Callendirr,  Comric,  and  Dunkeld  ; 
in  the  whole  of  that  extensive  district,  resting  on  and 
gradually  passing  into  mica-slate  ;  the  same  appearances 
are  to  be  observed  in  n)any  other  quarters  in  Scotland. 
On  the  continent  of  Europe,  it  has  been  traced  through 
a  great  extent  of  country  ;  thus  it  occurs  in  Saxony, 
Bohemia,  Silesia,  Fianconia,  Bavaria  ;  the  Alps  of  Swit- 
zerland, Austria,  Hungary,  and  many  other  parts  in 
Europe.  It  occurs  also  in  considerable  quantity  in 
North  America,  as  Pennsylvania  ;  also  in  immense  quan- 
tity in  South  America  ;  tlius  it  is  said,  that  nearly  the 
whole  country  betutcn  Po'osi  and  Lima  is  compo-ed 
of  it.     In  some  of  the  uislricts  above  enumerated,  tran- 


sition clay-slate  has  been  confounded  with  the  primitive 
kind. 

V.  Primitive  Limestone. 

Ur.  Kalkstein. —  IVerner. 

Primitive  Limestone. — Kirxuan. 

Primitive  Limestone. — Jameson. 

Calcaire  Primitif. — Brochant. 
Characters. — This  is  a  simple  mountain  rock.  Its 
most  common  colours  are  snow,  yellowish,  greyish, 
greenish,  and  reddish  white  ;  it  is  sometimes  also  grey, 
and  the  newer  varieties  incline  to  yellow.  Its  struc- 
ture is  always  granular.  Those  varieties  which  are 
associated  with  granite  and  gneiss  are  generally  more 
crystalline  than  those  contained  in  mica-slate  and  clay- 
slate  ;  and,  in  general,  primitive  limestone  is  more  crys- 
talline than  secondary.  Werner  remarks,  that  in  the 
oldest  members  of  the  series,  that  is,  in  those  contained 
in  granite,  the  colour,  of  the  limestone  is  pure  white, 
translucent,  and  coarse  granular  ;  in  the  newer  members, 
the  colour  is  less  pure,  the  translucency  less  considera- 
ble, and  the  granular  distinct  concretions  smaller  ;  and 
in  the  newest,  the  concretions  are  so  small  as  only  to  be 
discoverable  by  their  glimmering  lustre. 

2.  Imbedded  Minerals. — It  fretiuenlly  contains  acci- 
dental ingredients,  and  these  occur  more  frequently  in 
the  older  than  in  the  newer  members  of  the  series.  \Vc 
shall  mention  some  of  these  :  1.  Quartz.  It  occurs  in 
massive  pieces  of  greater  or  less  magnitude,  and  some- 
times also  in  crystals.  2.  A/ica.  It  sometimes  occurs  in 
such  ciuantity  as  to  give  the  stone  a  slaty  fracture.  These 
two  minerals,  namely,  quartz  and  mica,  are  the  most 
common  accidental  minerals  that  occur  in  primitive 
limestone.  Those  of  less  frequent  occurrence  arc  the 
following:  common  hornblende,  actynolite,  asbesi,  ser- 
pentine, augite,  talc,  steatite,  felspar,  epidote,  tremolite, 
garnet,  calcspar,  slate-spar,  and  pyrites. 

3.  Strati/i cation  — It  occurs  more  or  less  distinctly 
stratified.  It  was  once  the  opinion,  that  granular  aggre- 
gated stones,  as  primitive  limestone,  granite,  sienite, 
and  greenstone,  were  never  stratified.  This,  however, 
is  a  mistake.  Primitive  limestone  also  occurs  in  beds 
of  greater  or  less  magnitude;  sometimes  these  beds  are 
short  and  thick,  and  are  then  said  to  form  lying  masses 
(liegende  Stocke;)  or  the  beds  are  so  thick  as  to  form 
whole  mountains  ;   but  this  latter  is  a  rare  occurrence. 

4.  Formations. — There  are  several  formations  of  pri- 
mitive limestone.  Thus  it  forms  one  formation  in  gra- 
nite, another  in  gneiss,  a  third  in  mica-slate,  and  a  fourth 
in  clay-slate.  It  is  more  abundant  in  mica-slate  Chan  in 
granite  or  gneiss,  or  even  in  cLiy-slate. 

5.  Metalliferous  Minerals. — It  frequently  contains 
ores  of  different  kinds,  and  these  occur  often  in  beds,  but 
seldomer  in  veins.  The  metalliferous  beds  contain  ores 
of  different  kinds,  as  lead-glance,  blende,  magnetic  iron- 
stone, magnetic  pyrites,  auriferous  arsenic  pyrites,  and 
native  gold.  The  veins  are  very  inconsiderable,  and  by 
some  mineralogists  are  said  to  contain  principally  man- 
ganese. 

6.  Several  beautiful  varieties  occur  in  this  country,  as 
in  the  islatids  Tine,  Icolmkill,  and  Skye  ;  also  in  Penh- 
shire,  as  in  Glen  Tiit,  in  Assynt,  in  the  county  of  Suiticr- 
land,  and  many  other  places.  The  promontory  ot  Atiios, 
in  the  .Arcliipelago,  is  sai>l  to  be  composed  of  pnnmivc 
limtstune;  also  the  Island  ol  Paros,  and  part  of  ilie  .Vppe- 
nincs,  as  about  Carrara  and  Massa,  many  parts  of  ths 


446 


MINERALOGY. 


Alps  of  Switzerland,  the  Pyrenees,  Carrapatos  in  Portu- 
gal, Bohemia,  Saxony,  Silesia,  and  many  other  parts  of 
the  continent  ot  Europe. 

8.  Uses. — The  finest  statuary  marhles  arc  found  in 
primitive  mountains,  and  also  many  of  the  varieties  used 
in  ornamental  architecture. 

Primitive  Gyfisum — Hitherto  this  rock  has  not  been 
observed  to  form  masses  or  beds  of  considerable  extent 
in  primitive  mountains.  Nearly  tlie  only  authentic  ex- 
ample recorded  of  primitive  jjypsum,  is  that  i;iven  by 
Daubuisson,  who  informs  us  he  discovered  a  bed  of  it 
in  mica-slate,  in  the  valley  of  Aoste,  and  near  the  village 
of  Cogne. 

VI.  Primitive  Trait. 

Ur-Trap—  Werner. 

Primitive-Trap. — Jameson. 

Granitelles,  Trap,  Coinecnnes. — Saussure. 

Trapps  Primitifs.— ^roc/ian;. 

Ani|)hibolitc. — Daubuisson. 

1.  .A'awf. — The  name  trap  is  derived  from  the  Swe- 
dish word  tra/ipa,  signifying  a  stair.  It  would  appear 
that  this  name  was  first  used  by  Rinman,  in  a  memoir 
on  ferruginous  stones,  published  in  1754.  The  Swedes 
applied  this  name  to  rocks,  which,  on  exposure  to  the 
air,  assumed  shapes  resembling  the  steps  of  a  stair.  It 
was,  however,  soon  extended  to  a  considerable  variety 
of  rocks  of  very  different  formations  ;  hence  Werner 
found  it  necessary  to  restrict  its  signification.  He  un- 
derstands by  trap,  rocks  principally  characterized  by 
the  presence  of  hornblende  and  black  iron-clay.  Hence 
all  rocks  occurring  in  the  primitive  class,  having  horn- 
blende as  a  characteristic  or  predominating  ingredient, 
belong  to  the  Primitive  Trap  I'ormalion. 

2.  Varieties. — Hornblende  occurs  in  trap  rocks,  either 
alone  or  mixed  with  other  minerals,  and  having  different 
structures;  and  this  arrangement  affords  a  good  basis 
for  their  subdivision.  In  the  oldest  trap,  no  iron-clay 
occurs;  it  first  makes  its  appearance  in  the  transition 
period,  and  increases  in  the  newer  periods. 

Primitive  Trap,  in  particular,  is  almost  always  dis- 
tinguished by  a  great  predominance  of  hornblende,  so 
that  some  of  the  kinds  are  wholly  or  almost  entirely 
composed  of  hornblende.  This  character  affords  the 
first  sub-division  of  primitive  trap. 

There  are  three  principal  species  of  primitive  trap, 
and  these  again  have  their  subordinate  kinds. 

The  following  table  exiiibits  the  rocks  of  this  series. 

1.  Common  hornblende  rock. 

a.  Granular  hornblende  rock. 

b.  Hornblende-Slate. 

2.  Hornblende  mixed  with  felspar. 

a.  Greenstone.     Diabase Brongniart. 

u.  ComnKjn  Greenstone. 

(3.  Poiphyritic  Greenstone. 

y   Gicenstone  Porphyry.  1    .^ ,      .  ,, 

^.  Green  Porphyry.  j  Althamte.-Hauy. 

b.  Greenstone  Slate.     Diabase  schisteuse. 

3.  Hornblende  mixed  with  mica. 

The  three  principal  species  are,  I.  Common  Horn- 
blende-rock;  2.  Hornblende  mixed  with  felspar ;  and, 
3.  Hornblende  mixed  with  mica. 

1.  Common  Hornblende-roek  is  almost  entirely  com- 
posed of  Hornblende.  It  i  oniains  two  subordiriate  kinds  ; 
the  first  is  denominated  Granular  Hornblende-rock ;  the 
second,  which  differs  from  the  first  only  in  having  a 
slaty    structure,  is    denominated    Hornblende-slate.     It 


passes  sometimes  into  gneiss,  and  sometimes  into  chlo- 
rite-slaie,  and  often  into  hornblende-rock.  These  two 
rocks  occur  in  beds,  in  gneiss,  mica-slate,  and  clay-slate, 
bvit  the  beds  are  thicker  and  more  numerous  in  the  clay- 
slate  tlian  in  mica-slate  or  gneiss. 

It  occurs  in  the  islands  of  Arran,  Coll,  and  Tiree; 
also  in  the  district  extending  from  Luch  Lomond  to 
Dunkeld,  and  many  c;ther  places  of  the  Highlands  of 
Scotlan<l.  It  abounds  also  in  IJnhemia,  Saxony,  the 
Tyrol,  Siijcrin,  and  many  other  countries. 

2.  Hornblende  mixed  with  Fclsfiar. — This  species  con- 
tains two  subordin;ile  kinds;  the  first  is  Greenstone.,  \.\k 
second  Greenstone  slate. 

(1.)  The  G'retn«/o?je  comprehends  the  following  varie- 
ties :  Common  Greenstone,  Por/ihyritic  Greenstone,  Green- 
atone- Por/thyry.  an;i  Green  Por/ihyry. 

a.  Common  Greenstone  is  a  granular  aggregate  of 
hornblende  and  fclsp.ir.  b.  Porfihyritic  Greenstone  is 
the  preceding  kind,  including  largu  crystals  of  felspar, 
and  consequently  having  a  porphyriiic  structure,  c. 
Greenstone  Porphyry.  In  this  variety  the  granular  basis, 
which  is  with  clitliculty  distinguishable,  includes  crystals 
off'Ispar.  It  is  the  Black  Porphyry  of  the  ancients, 
d.  Green  Porfihyry.  In  this  variety  the  granular  nature 
of  the  basis  is  no  longer  visible  to  the  naked  eye  ;  it 
appears  uniform  and  simple  ;  has  a  blackish  green  or 
pistachio  green  colour,  andi[icludes  crystals  of  compact 
felspar.  It  is  the  Porfire  verte,  or  antique  green  por- 
phyry of  antiquaries.  The  Varioiite  probably  belongs 
to  the  green  porphyry. 

Greenstone  appears  sometimes  stratified.  Its  different 
varieties  first  appear  in  gneiss,  then  in  mica-slate,  and 
lastly  in  clay-slaic.  In  mica-slate,  but  more  particularly 
in  gneiss,  the  beds  are  few  and  inconsiderable;  whereas 
in  clay-slate  they  are  numerous  and  of  great  magnitude. 
It  probably,  in  some  instances,  occurs  in  an  unconforma- 
ble and  overlying  position,  and  hence  may  be  sometimes 
considerably  newer  than  clay  slate. 

It  occurs  abutidantly  in  this  country.  Thus  the  clay- 
slate  and  mica-slate  that  form  so  great  a  portion  of  the 
country  extending  from  Loch  Lomond,  by  Callender, 
Comrie  and  Dunkeld,  contain  numerous  beds  of  green- 
stone ;  and  there,  as  is  the  case  in  all  other  countries, 
the  clay-slate  contains  more  numerous  and  larger  beds 
than  the  mica-slate.  It  is  also  very  abundant  on  the 
continent  of  Europe,  as  Norway,  Saxony,  Bohemia, 
Silesia,  Thuringia,  Hungary,  the  Alps  of  Switzerland," 
and  Savoy.  ' 

(2  )  Greenstone-slate  is  composed  of  hornblende  and 
compact  felspar,  and  lias  a  distinct  slaty  structure.  The 
felspar  in  general  is  rather  more  abundant  than  the 
hornblende.     It  sometimes  contains  scales  of  mica. 

It  occurs  only  in  clay  slate,  and  according  to  Werner 
is  the  newest  of  tlie  primitive  traps.  It  occurs  in  great 
beds,  and  even  mountain-masses;  so  that  in  some  coun- 
tries, as  Sweden,  it  is  said  to  form  ranges  of  hills.  It  is 
very  metalliferous.  The  celebrated  mining  district  of 
Gersdorf,  in  Saxony,  is  situated  in  this  rock.  The 
mining  district  of  Rudolstadt  in  Silesia,  and  of  Adelfors 
in  Sweden,  are  also  in  greenstone-slate. 

3.  Hornblende  mixed  with  Mica. — This  is  an  intimate 
mixture  of  hornblende  and  felspar,  that  includes  scales 
of  mica.     It  occurs,  in  beds,  in  gneiss  and  mica  slate. 

VII.  Serpentine. 

Serpentine. —  Werner. 
Serpentine. — Kirwan. 
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bei'pcntinc. — Jameson. 
Serpentine. — Brochant. 

1.  Minerals  imbedded  in  it. — It  is  to  the  eye  a  green 
coloured  simple  mountain  rock,  of  which  a  description 
will  be  given  in  our  accouiit  of  Simple  Minerals.  It 
frequently  contains  accidental  minerals,  or  is  indetermi- 
nately mixed  with  another  mineral.  Of  the  latter  only 
one  instance  is  known.  It  is  the  mixture  of  limestone 
and  serpentine,  forming  what  is  denominated  -uerde  an- 
tico.  The  accidental  mixed  minerals  are  common  talc, 
indurated  lithomarge,  steatite,  common  asbestus,  ami- 
anthus, mica,  schiller-stone,  native  magnesia,  magne- 
site,  meerschaum,  actynolite,  rock-cork,  rock-wood, 
diallage,  pyrope,  opal,  chrysoprase,  honistone,  amethyst, 
quaitz,  and  hornblende  crystals. 

2.  Subordinate  beds. — The  only  beds  it  contains  are 
limeslcne  aiu)  eupholide. 

3.  Stratification.— \\.  is  scarcely  ever  stratified,  and 
when  ir.icts  of  stratification  do  appear,  they  are  very  in- 
distinct. 

4.  Metalliferous  minerals — It  always  contains  magne- 
tic ironbtone,  either  in  imbedded  grains  and  masses,  or 
in  small  veins,  and  these  are  sometimes  so  considerable 
as  to  be  worthy  of  being  worked  as  mines.  There  are 
mines  of  this  description  in  the  Alps.  The  chromate  of 
iron,  so  much  valued  in  the  arts,  occurs  disseminated, also 
in  imbedded  masses  and  in  veins  in  this  mountain-rock, 
in  the  Shetland  Islands,  and  at  Portsoy.  On  the  continent 
of  Europe,  in  Provence,  and  in  Stiria,  and  in  the  New 
World  in  the  United  Stales  of  America.  With  excep- 
tion of  iron,  this  rock  contains  but  few  metalliferous 
minerals ;  nevertheless,  near  to  Joachimsthal,  in  Bohe- 
mia, it  contains  so  much  galena,  that  a  mine  is  establish- 
ed in  it ;  and  in  Cornwall,  and  in  the  Shetland  Islands, 
it  contains  native  copper. 

5.  Formation. — It  occurs  in  beds  and  mountain  masses 
in  gneiss,  mica-slate,  and  clay-slate. 

6.  Decom/iusition. — On  exposure  to  the  weather,  its 
surface  becomes  earthy,  and  the  colour  changes  from 
green  to  ochre-yellow,  owing  to  the  change  of  the  pro- 
toxide of  iron  into  hydrate  of  iron.  It  resists  the  de- 
stroying effects  of  the  weather  more  obstinately  than 
the  gneiss,  mica-slate,  or  clay-slate,  with  which  it  is 
associated,  and  hence  peaks  and  other  projecting  forms 
of  serpentine,  are  observed  on  the  Alps  rising  through 
the  softer  and  less  durable  surrounding  gneiss  and  other 
rocks. 

Like  all  other  magnesian  rocks,  it  is  inimical  to  vege- 
tation. The  mountains  of  which  it  is  composed  are  bare 
and  bleak  ;  and  this  nakedness,  joined  to  the  sombre  co- 
lour, gives  a  dreary  and  monotonous  aspect  to  most 
serpentine  districts. 

7.  Geografihical  distribution. — It  occurs  in  great  beds 
in  the  Shetland  islands,  along  with  gneiss,  mica-slate, 
chlorite-slate,  and  qnuvtz-rock  ;  in  beds  at  Portsoy  in 
Banfl'shire,  along  with  quartz-rock,  trap-rock,  mica-slate, 
and  limestone  ;  near  Cortachie  in  Angushire  ;  in  Inver- 
ncsshire,  and  other  parts  of  Scotland  ;  and  abundantly  in 
Cornwall  in  England. 

It  is  very  abundant  in  the  Alps,  in  beds  often  of 
enormous  thickness.  It  also  occurs  in  the  Pyrenees, 
but  not  so  frecjuently  as  in  the  Alps.  It  is  fre([uent  in 
the  mountains  of  Silesia,  Saxony,  the  Fichtclgebirge, 
&c. 

It  is  common  in  the  mountains  of  the  United  States 
of  America.     It  occurs  in  the  mountains  of  Valentiana 


in  Mexico,  where  it  alternates  with  beds  of  sienite,  pri- 
mitive-trap, and  clay-slate ;  and  in  the  island  of  Cuba  it 
is  associated  with  sienite. 

8.  Uses. — It  is  cut  and  polished,  and  used  as  an  orna- 
mental stone. 

VIII.  Eufihotide. 

Euphotide. — Hauy. 
Euphotide. — Jameson. 
Gabbro  of  the  Italians. 
Diallage  Rock  of  others. 

Constituent  fiarts.—li  is  a  compound  of  saussurite  and 
diallage,  and  these  two  minerals  are  sometimes  intermix- 
ed wiih  talc,  hornblende,  actynolite,  garnets,  grains  of 
pyrites,  &c. 

Geogra/ifiical  distribution. — It  occurs  along  with  ser- 
pentine in  the  Siietland  islands  and  in  Cornwall.  Von 
Buch  found  it  in  great  abundance  in  Norway,  even  as 
far  north  as  the  North  Cape,  and  it  has  been  met  with  in 
Germany,  Switzerland,  and  Italy. 

Uses. — When  cut  and  polished,  it  presents  a  very 
beautiful  surface,  hence  it  is  much  esteemed  in  some 
countries,  as  Italy,  as  an  ornamental  stone.  The  nero 
di  /irato,  verde  di  prato.granito  di  gabbro,  of  the  Italians, 
are  either  varieties  of  euphotide,  or  serpentines  with  dis- 
seminated metalloidal  diallage. 

IX.  Porfihyry. 

Porphir. —  Werner. 

Porphery. — Kirwan. 

Porphyry. — Jameson. 

Porphyre. — Brochant  and  Daubuisson. 

1.  Xame — The  Grecian  word  from  which  the  name 

porphyry  is  derived,  signifies  red  ;  hence  the  name  of 
the  formation  is  borrowed  from  that  kind,  which  is  de- 
nominated Antique  Red  Porphyry.  It  is  worthy  of  re- 
mark, that  red,  or  colours  bordering  on  it,  or  passing 
into  it,  prevail  in  rocks  belonging  to  the  porphyry  for- 
mation. 

2.  Com/iositiun  and  varieties  — It  is  a  compound  rock, 
having  a  basis,  in  which  the  other  cotemporaneous  con- 
stituent parts  arc  imbedded,  either  in  the  form  of 
grains  or  crystals.  Neither  the  base  nor  the  imbedded 
parts  are  always  of  the  same  kind.  On  the  differences 
of  the  first,  depends  the  distinction  of  the  different  kinds 
of  porphyry.  The  base  is  sometimes  claystonc,  forming 
claystone  fiorjihyry,  hornstone  forming  hornstone  fior- 
fihyry,  compact  felspar  [urmm^  felspar  fiorjihyry,  pitch- 
stone,  when  it  is  named  fiitchstone  fiorfihyry  ;  and  if  it 
contains  much  hornblende,  it  has  been  named  sieniiic 
fiorfihyry.  The  imbedded  parts  are  most  commonly 
felspar  and  quartz,  which  are  usually  more  or  less  per- 
fectly crystallized.  The  quartz  is  usually  crystallized, 
and  in  double  six-sided  pyramids.  The  felspar  crystals 
are  broad  six-sided  prisms,  but  usually  very  indistinct. 
The  felspar  is  more  or  less  fresh,  sometimes  even  glassy, 
sometimes  completely  disintegrated  and  earthy,  or  only 
in  white  specks.  The  frequency  and  magnitude  of  these 
mixed  parts,  of  quartz  and  felspar,  modify  the  ap- 
pearance of  the  different  kinds  of  porphyry  very  much. 
Sometimes  one,  sometimes  the  other,  but  more  fre- 
quently both  occur  together,  and  along  with  several 
other  minerals  which  are  less  frequent,  as  crystals  of 
hornblende  and  mica.  The  basis  and  the  mi.xed  parts 
of  the  porphyry  also  differ  in  colour  and  several  other 
properties.     It  sometimes  contains  chalcedony  and  agate, 
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which  are  in  massive  pieces,  or  in  small  layers  or  plates. 
Furlhcr,  there  sometimes  occur  balls  of  a  greater  or  less 
size  ;  in  clay-porphyry  the  centre  of  these  balls  is  chalce- 
dony, but  their  exterior  is  hornstone  porphyry  ;  but  in 
pitchstone-porphyry,  these  balls  arc  composed  of  a  par- 
ticular kind  of  conchoidal  hornstone,  but  the  centre  is 
quartz.  It  sometimes  also  contains  precious  and  com- 
mon opal,  and  these  are  either  disseminated  through  it, 
or  traverse  it  in  the  form  of  very  small  veins. 

3.  Structure Porphyry  is  seldom  stratified,  and  when 

it  is  stratified,  the  strata  are  very  indistinct.  It  is  usually 
either  massive,  and  merely  traversed  by  numerous  ac- 
cidental rents,  or  disposed  in  distinct  concretions,  which 
are  tabular  and  columnar,  or  they  are  globular,  and  these 
again  are  composed  of  concentric  lamellar  concretions. 

4.  I''orc!gn  beds- — It  contains  few  foreign  beds,  with 
exception  of  granite,  gneiss,  and  greenstone,  which  are 
intermixed  with  it.  One  of  the  best  examples  of  por- 
phyry with  foreign  beds  is  that  given  by  Beudant,  who 
describes  three  different  soits  of  beds  in  the  sienitic 
porphyry,  in  the  environs  of  Sciiemnitz  in  Hungary. 
These  are,  1.  Small  beds  of  mica-slate  that  alternate 
•with  small  granular  sienite.  2.  Beds  of  quartz.  3.  Beds 
of  compact  limestone  impregnated  with  steatite,  and  in- 
termixed wiih  serpentine. 

5.  Rletalli/erous  mincrah. — It  contains  many  metal- 
liferous minerals.  They  occur  more  frequently  in  veins 
than  in  beds;  but  as  the  porphyry  is  seldom  stratified, 
and  as  the  surface  of  superposition  is  not  often  seen,  it 
is  difficult  to  determine  to  whicli  of  the  two  kinds  of  re- 
positories they  belong.  Tiie  richest  mines  at  present 
known,  those  of  Mexico,  arc  situated  in  enormous  veins 
that  traverse  sienitic  porphyry.  The  mines  of  Hungary, 
the  most  considerable  on  the  continent  of  Europe,  are 
situated  in  the  same  kind  of  porphyry  ;  and  it  would 
appear  that  the  famous  mines  of  Cyprus,  so  much  ex- 
tolled by  the  ancients,  were  also  in  porphyry.  The 
numerous  veins  of  leid,  copper,  and  silver,  worked  at 
Giromagny,  in  the  Vosges,  are  in  a  porphyry  tract. 

6.  Formations. — Porphyry  occurs  in  imbedded  masses, 
beds,  and  veins  of  granite,  gneiss,  mica-slate,  and  clay- 
slate. 

7.  Form  of  mountains. — They  arc  often  conical,  some- 
limes  like  truncated  cones,  or  appear  dome-siiaped. 

8.  Geographical  distribution. — It  occurs  in  the  Siiet- 
land  islands,  in  several  of  the  Hebrides,  and  on  the  main- 
land of  Scotland,  in  Sutherland,  Ross-shire,  Inverness- 
shire,  Perthshire,  &c.  In  England  it  is  met  with  in 
Cornwall,  and  in  other  districts.  On  the  continent  of 
Europe,  it  occurs  in  Sweden  ;  it  forms  a  part  of  the 
Vosges,  and  rises  in  mountains  in  the  granite  district  of 
Forez,  also  in  France.  It  has  not  been  met  with  in  the 
Pyrenees,  nor  is  it  mentioned  as  occurring  in  the  Alps 
of  Switzerland,  nor  in  the  northern  side  of  the  grand 
chain  of  the  Alps,  but  it  occupies  a  considerable  tract 
on  the  southern  side,  from  the  lake  of  Como  to  Carin- 
thia  and  Carniola.  It  appears,  although  not  very  abun- 
dantly, in  Silesia,  Saxony,  and  Tliuringia,  and  forms 
extensive  tracts  in  Hungary.  It  abounds  in  some  dis- 
tricts in  Upper  Egypt,  Siberia,  and  in  North  and  South 
America. 

U.->e3. — It  was  formerly  used  extensively  in  ornamen- 
tal architecture,  and  is  still  worked  in  considerable 
(juantity  as  an  ornamental  stone,  in  Elfdal  in  Sweden, 
where  there  arc  considerable  quarries  of  porphyry. 


X.  Quartz  Rock. 

Quartz  Ms.— Werner. 
Quartz  Rock. — Jameson. 
Quartz  en  Roclic. — Daubuisson. 
Quartzite. — Brongniart  and  Bonnard. 

1.  Characters. — Quartz  occurs  not  only  as  an  essen- 
tial constituent  part  of  granite,  gneiss,  and  mica-slate, 
and  disseminated  in  beds  and  veins  in  these  rocks,  but 
also  in  mountain  masses  and  mountains.  Quaitz-rock, 
properly  so  called,  is  generally  of  a  white  colour,  and 
sometimes  rcddisli  or  blueish.  It  has  a  granular  struc- 
ture ;  the  concretions  vary  from  the  smallest  size,  visible 
to  the  naked  eye,  to  that  of  an  egg,  or  even  larger;  or  it 
is  compact.  It  frequently  contains  grains  of  felspar,  and 
also  scales  of  mica.  When  the  felspar  and  mica  increase 
in  quantity,  it  passes  into  granite,  or  into  gneiss,  when 
only  the  mica  into  mica  slate. 

Structure.— Ix.  occurs  cither  distinctly  stratified,  or 
massive,  and  without  the  stratified  structure. 

2.  Metalliferous  minerals. — It  often  contains  dissemi- 
nated iron  pyrites,  and  occasionally  lead-glance,  copper- 
pyrites,  and  blende. 

3.  Form  of  rnountains. — Mountains  of  quartz-rocks 
are  often  conical,  sometimes  even  peaked,  or  they  are 
crenated. 

4.  Geoffnostic  situation.— \i  occurs  in  beds  and  moun- 
tain masses,  in  granite,  gneiss,  mica-slate,  and  clay- 
slate,  and  indeed  in  a  certain  degree  associated  with 
most  of  the  rocks  of  the  primitive  series. 

Geografihical  distribution. — It  abounds  in  many  dis- 
tricts in  Scotland,  as  in  the  islands  of  Jura  and  Isla,  the 
Shetland  Islands;  on  the  mainland,  in  Sutherland,  Caith- 
ness, Inverness-shire,  Argyleshire,  &c. 

Class  II.     Transition  Rooks. 

Ubergansgebirge. —  Werner. 
Transition  Rocks. — Jameson. 
Terrains  Intermediaires. — Daubuisson. 

The  rocks  of  the  primitive  class,  as  already  remark- 
ed, are  distinguished  in  a  general  view  by  their  highly 
crystalline  structure,  and  want  of  petrefactions,  or  fossil 
organic  remains.  In  some  countries  we  observe  resting 
upon  them,  and  even  alternating  with  them,  a  series  of 
rocks,  of  which  clay-slate  is  a  predominating  member, 
having  less  of  the  crystalline  aspect,  and  which  contains 
fossil  organic  remains.  Werner  considers  this  set  of 
rocks  as  interposed  between  the  grand  series  of  primitive 
and  secondary  rocks ;  and  that,  although  it  occasionally 
alternates,  on  the  one  hand,  with  the  piimiiive,  and  on 
the  other  with  some  members  of  the  secondary  class, 
still  its  characters  are  so  well  marked,  that  he  views  it 
as  a  distinct  class,  to  which  he  gave  the  name  Transition, 
from  its  forming,  as  it  were,  the  transition  or  passage 
from  the  primitive  to  the  secondary  rocks.  Although 
some  mineralogists  have  abandoned  this  view,  and  now 
arrange  the  transition  rocks  along  with  those  of  the  pri- 
mitive or  secondary  classes,  Vfc  are  still  inclined  to  con- 
sider them  as  deserving  a  separate  place  in  the  geognos- 
tic  system.  It  is  true,  that  the  transition  rocks  are  but 
a  continuation  of  the  primitive,  and,  on  a  general  view, 
might  with  propriety  be  considered  as  a  portion  of  tliat 
series  ;  but  tlieir  imbedded  fossil  organic  remains,  less 
crystalline  aspect,  and   particular  rocks,  such  as  grey- 
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wacke,  appear  to  characterise  them,  if  not  as  a  distinct 
clavs,  yet  as  a  separate  group  in  the  grand  scries  of  rock 
formaiioiis. 

The  following  are  the  rocks  of  this  class  : 

1.  Grey- wacke. 

2.  Transition  limestone. 

3.  Granite  and  porphyry. 

4.  Gneiss,  mica-slate,  &c. 

5.  Serpentine. 

6.  Quarlz-rock. 

7.  Red  sandstone. 

8.  Transition-trap. 

9.  Gypsum. 

I.  Grey-wackr. 

Grauwacke. —  Werner. 
Grey  wacke. — Jameson, 
Traumate. — Daubuisson. 
Psamiie. — Brongniart . 

Breche,  Poudingue,  and  Grcs,  of  some  French 
geologists. 

Comfiosilion. — It  is  composed  of  angular  or  other 
portions  of  quartz,  felspar,  Lydian-slatc,  and  clay-slate, 
connected  together  by  means  of  a  basis  or  ground  of 
the  nature  of  clay-slate,  which  is  often  highly  impreg- 
nated with  silica,  thus  giving  to  the  mass  a  considerable 
degree  of  hardness.  The  imbedded  portions  vary  in 
size,  but  seldom  exceed  a  few  inches  in  breadth  and 
thickness.  When  the  imbedded  portions  become  very 
small,  the  rock  assumes  a  slaty  structure,  and  forms  the 
Grcy-wacke  slate  of  geognosts.  When  the  grains  al- 
most entirely  disappear,  and  the  rock  is  principally 
composed  of  clay-slate,  it  is  named  transition  clay-slate. 
This  clay-slate  has  frequently  a  much  more  earthy  as- 
pect than  the  varieties  found  in  the  primitive  districts. 
Besides  the  grey-wacke  already  described,  wliich  has 
the  conglomerated  structure,  another,  having  the  same 
structure,  is  occasionally  met  with  in  transition  districts. 
It  has  been  named  transition  conglomerate,  or  /luclding- 
utone.  It  is  composed  of  roundisii  or  angular  masses 
of  granite,  porphyry,  gneiss,  and  clay-slate,  often  larger 
than  a  man's  head,  imbedded  in  clay-slate,  or  nearly 
without  a  basis  or  ground. 

Common  grey-wacke  does  not  occur  so  frequently  as 
greywarke  shite  and  transition  clay-slate. 

Subordinate  beds. — Transition  clay-slate,  and  grey- 
wacke,  contain  occasionally  different  kinds  of  rocks  in 
subordinate  beds,  or  in  veins.  The  following  are  the 
principal  of  these  : 

1.  Quartz. — It  occurs  in  beds,  imbedded  masses,  and 
veins,  mid  frequently  in  very  considerable  quantity. 

2.  Talc. — This  mineral  occurs  in  imbedded  masses, 
and  in  layers  in  transition  clay-slate.  There  is  a  fine 
example  of  it  in  the  clay-slate  of  Claris,  in  Switzerland, 
which  is  remarkable  for  the  petrified  fishes  it  contains. 

3  Whet-slate. — This  mineral  forms  beds  in  the  clay- 
slate. 

4.  Serfientine. — Beds  of  serpentine,  often  of  great 
thickness,  and  of  considerable  extent,  occur  along  with 
transition  clay-slate. 

5.  Lydian  stone — Beds  of  this  rock  occur  in  clay- 
slate. 

6.  Mum  s/a^e.— This  rock  is  clay-slate  impregnated 
with  carbon  and  sulphur.  The  sulphur  is  cither  com- 
bined with  the  cariion.  or  united  with  iron,  forming  iron 
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pyrites.  On  exposure  to  the  weather  the  sulphur  be- 
comes oxygenated,  is  converted  into  sulphuric  acid, 
which  acts  on  the  alumina  of  the  slate,  and  thus  forms 
a  sulphate  of  alumina. 

7.  Draiving  slate,  or  black  chalk. — This  also  is  clay- 
slate,  but  more  highly  impregnated  with  carbon  than 
the  alum-slate.  When  soft,  it  is  cut,  and  forms  crayons 
for  skctciiing. 

8.  Glance  coal. — This  mineral  occurs  in  beds  subor- 
dinate to  clay-slate  and  greywacke,  which  sometimes 
contain  vegetable  impressions.  Ol  this,  there  are  ex- 
amples in  Switzerland  and  in  the  kingdom  of  Saxony. 

9.  Compact  fclsfiar. — Beds  of  this  mineral  occur  in 
the  transition  clay-slate  and  greywacke  of  Dumfries- 
shire, and  along  with  rocks  of  the  same  description  in 
France,  Italy,  and  Spain. 

10.  Greenstone. — This  rock  is  met  with  in  the  tran- 
sition ranges  in  the  south  of  Scotland,  and  in  similar 
mountains  on  the  continent  of  Europe. 

11.  Vegetable  remains. — Transition  clay-slate  occa- 
sionally contains  vegetable  impressions,  particularly 
those  varieties  which  arc  associated  with  glance  coal. 
Animal  remains  are  seldoin  met  with  in  the  clay-slate, 
and  still  less  frequently  in  the  grey-wacke.  These  are 
madreporites,  trilobites,  ammonites  of  a  particular  descrip- 
tion, and  hysterolites,  which  are,  in  some  degree,  cha- 
racteristic of  this  formation,  and  which  appear  to  be 
the  nucleus  of  the  tcrebratulites  valvarius,  and  paradox- 
us.  It  sometimes  also  contains  turbinites  and  camites. 
But  the  rarest  and  most  interesting  of  the  animal  re- 
mains which  occur  in  transition  clay-slate,  are  those  of 

Jishes,  of  which  there  is  an  instance  at  Plattenberg,  two 
leagues  south-east  of  Giaris,  in  Switzerland.  This  fact 
is  stated  by  seveial  geologists,  but  we  are  of  opinion, 
that  it  has  not  been  fully  proved  that  the  rocks  of  Plat- 
tenberg are  truly  transition. 

Metalliferous  Minerals — Ores  of  various  descriptions 
abound  in  greywacke  and  tiansition  clay-slate;  thus 
the  lead  mines  of  Leadhills,  and  of  Wanlockhead,  are 
situated  in  these  rocks,  and  the  same  is  the  case  with 
the  productive  lead  and  silver  mines  of  the  Hartz  in 
Hanover,  of  Vorespotack  in  Transylvania,  of  Brittany 
in  France,  and  of  Guanaxuato  and  Zacatecas  in  Mexico. 

Geographical  Distribution. — Grey-wacke  and  transi- 
tion clay-slate  abound  in  all  the  mountain  ranges  to  the 
south  of  the  Frith  of  Forth,  are  also  frequent  to  the 
north  of  the  same  boundary,  and  are  widely  distribut- 
ed in  England.  On  the  continent  of  Europe,  they  form 
a  principal  feature  in  the  mountains  of  the  Hartz,  ex- 
tend through  Switzerland  and  the  Pyrennees,  and  occur 
in  vast  abundance  both  in  North  and  in  South  America. 

II.   Transition  Limestone. 

Ubergangs  Kalkstein. —  Werner. 
Transition  \An\t%\onc.^-Jameson. 
Calcaire  Intermediaire. — Daubuisson. 

1.  Characters. — This  limestone  is  in  general  more 
compact  than  that  met  with  in  decided  primitive  dis- 
tricts; yet  it  is  not  always  so,  for  it  occasionally  ocrurs, 
is  coarse  granular  or  highly  crystallized.  Its  fracture 
is,  in  general,  splintery,  usually  combined  with  very 
minute  foliated,  and  is  translucent  on  the  edges.  It  va- 
ries very  much  in  colour.  It  is  often  black,  and  fre- 
quently many  colours  occur  together,  these  forming 
what  are  termed  variegated  marble.  Many  of  the  varie- 
ties are  traversed  by  small  cotemporaneous  veins  of  cal- 
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careous  spar.  Most  of  the  ornamental  marbles  used  in 
architecture  belong  to  the  tiansiiion  class,  while  the  sta- 
tuary marbles  are  ol'  primitive,  and  the  coarser  marbles 
of  secondary  lorniation. 

2.  Subordinate  Beds  and  Imbedded  Minerals. — (1.) 
Lydian  Stone. — It  occurs  abutidaiitly  in  tlie  bituminous 
transition  limestones  in  the  north  ot  Kiancc,  where  il  is 
disposed,  cither  in  irregular  masses  like  flint  in  chalk,  or 
it  turms  small  plates  or  tables,  or  it  alternates  in  beds. 
The  same  disposition  is  met  with  in  the  transition  lime- 
stones of  the  Pyrennees,  Alps,  Sec. 

(2.)  Mica  occurs  disseminated  or  in  layers,  and  some- 
limes  associated  with  talc  or  steatite. 

(3.)  Quartz. — It  occurs  disposed  in  veins,  beds,  or 
dissemiiiated,  and  sometimes  in  the  form  of  rock  crystal. 

(l  )   Pyrites. — This  ore  is  generally  denominated, 

(5  )   Brown  Ironstone. — Occurs  in  veins  and  beds. 

(6)  Glance  coal — Some  black  transition  limestones 
are  highly  inipregnuted  with  carbonaceous  matter,  which 
is  sometimes  accumulated  in  particular  points,  and  thus 
forms  imbedded  masses  of  glance-coal,  of  which  there 
are  examples  in  the  north  ol  France. 

3.  Petrifactions. — Fossil  organic  remains  occur  but 
rarely  extensively  distributed  in  this  rock,  but  are 
sometimes  abundantly  accumulated  in  particular  situa- 
tions. Petrified  madrepores,  millepores,  orthoceratiies, 
and  terebratuliies,  are  the  most  frequent,  and  along 
with  these  are  some  entrochitcs,  encriuites,  turbinites, 
ammonites  and  belemnitcs. 

4.  Geogra/i/iical  Distribution. — It  occurs  in  Scotland, 
near  the  Crook,  on  the  road  to  Moffat,  and  in  other  quar- 
ters, both  to  the  south  and  north  of  the  Frith  of  Forth. 
On  the  Continent,  it  occurs  at  Christiania  in  Norway  ; 
in  many  places  in  the  Hartz,  as  at  Blankcnburg,  where 
there  are  extensive  marble  quarries,  which  afford  a 
marble  equal  to  that  named  rosso  coraUino  ;  in  Italy  ;  in 
the  country  of  Bareuth,  in  Saxony,  where  there  are  se- 
veral beautiful  varieties,  one  of  a  black  colour,  with  frag- 
ments of  entrochi,  which  nearly  resembles  the  nero 
d'Egitto  of  the  Italians.  Weiner  remarks  of  this  petri- 
faction, that  it  occurs  most  frequently  in  black  marble, 
while  petrified  corals  are  most  common  in  those  of  a  red 
colour.  In  the  south  of  France,  and  in  the  Pyrennees, 
it  is  a  very  abundant  rock ;  while  in  the  north  of  France 
it  forms  a  part  of  the  great  transition  xonc  which  extends 
from  Flanders  to  the  Harlz.  The  north  side  of  the  Alps, 
fioni  France  to  Hungary,  is  bounded  by  an  enormous 
deposite  of  this  limestone. 

III.  Granite,  Sienite,  and  Porp/iyry. 

These  rocks,  which  are  so  nearly  allied  to  each  other, 
occur  in  considerable  abundance  in  some  districts  where 
the  predominating  rocks  are  greywacke  and  clay-slate. 
The  nearest  point  to  Edinburgh  where  these  rocks  occur, 
is  Fassncyburn,  about  12  miles  from  Haddington,  where 
transition  granite,  and  porphyry,  and  also  sienite,  are 
met  with.  These  rocks  are  also  found  in  Galloway, 
and  in  other  parts  to  the  south  of  the  Frith  of  Forth. 
To  the  north  of  the  Forth,  we  may  mention  the  vicinity 
of  Macduff  in  Banffshire,  as  an  example  of  transition- 
granite.  On  the  Continent,  one  of  the  most  striking  dis- 
plays of  these  rocks  occurs  in  the  vicinity  of  Christiania 
in  Norway,  where  the  following  arrangement  was  de- 
tected by  Von  Buch  and  Hausmann. 

1    Gneiss.    2.  Transition  clay-slate  and  limestone.    3. 
Granite.    4.  Clay-slate  and  limestone.     5.  Greywacke- 


slate.  6.  Flinty  slate.  7.  Sandstone.  8.  Porphyry.  9. 
Granite.      10.  Sienite,  with  imbedded  crystals  of  zircon. 

In  this  series,  the  gneiss  is  the  undermost,  while  the 
zircon-sienite  forms  the  uppermost  bed  of  the  series. 
The  limestone,  in  some  places,  is  white  and  highly  crys- 
tallized, and  contains  tremolite,  epidote,  garnet,  blendci 
&c.  but  more  frequently  it  is  black  and  compact,  and 
contains  orthoceratites,  some  feet  in  length,  along  with 
pectinites,  chamites,  trilobites,  &c. 

Similar  arrangements  have  been  observed  in  other 
parts  of  the  world. 

IV.  G?ieiss,  Mica-alate. 

These  rocks  occur  in  small  quantity,  associated  with 
greywacke  and  greywacke-slate,  in  the  alpine  land  to 
the  south  of  the  Frith  of  Forth,  and  even  in  some  dis- 
tricts to  the  north  of  the  Forth.  An  arrangement  of 
the  same  description  is  described  by  Brochant  as  exist- 
ing in  Switzerland. 

V.  Ser/ientine. 

In  some  districts  in  the  Alps,  serpentine  occurs  in 
beds  in  transition  rocks. 

VI.  Quartz-Rock. 

It  occurs  in  beds  and  in  mountain  masses,  along  with 
clay-slate  and  greywacke,  not  only  on  the  Continent, 
but  also  in  this  island. 

VII.  Red  Sandstone. 

This  rock,  which  is  very  nearly  allied  to  quartz-rock, 
occupies  the  same  position  as  that  rock  in  the  transition 
series. 

VIII.   Transition  Trafu 

Ubergangstrapp. —  Werner. 
Transition  Trap. — Jameson. 
Amphibolite Daubuisson. 

The  transition  trap-rocks  are  amygdaloid,  greenstone, 
and  basalt.  These  occur  in  beds  and  in  imbedded  masses 
in  Dumfries-shire,  and  other  transition  districts  in  the 
south  of  Scotland.  In  England,  they  occur  in  beds 
along  with  the  alpine  limestone,  as  in  Derbyshire  and 
other  districts.  In  Ireland  it  forms  beds  also  in  a  lime- 
stone which  appears  to  belong  to  the  transition  series. 
The  trap-rocks  of  Obcrstein,  on  the  Rhine,  of  Voight- 
land,  also  belong  to  the  transition  class. 

IX.   Gyfisum. 

Transition  gypsum,  according  to  Brochant,  is  ge- 
nerally white,  very  fine  granular  or  compact,  and  con- 
tains particles  of  calc  spar,  scales  of  mica  and  talc,  and 
portions  of  rock-salt  and  of  sulphur.  He  refers  the 
gypsum  of  Pesey  to  this  class  ;  also  that  of  Bi  igg  in  the 
Vallais,  which  is  covered  with  a  granular  micaceous 
limestone,  and  also  the  deposite  in  the  ValCanaria.  The 
transition  clay-slate  of  Salzburg  also  contains  beds  and 
imbedded  masses  of  gypsum.  M.  Von  Charpentier  is 
of  opinion,  that  the  saliniferous  gypsum  of  Bex  is  situ- 
ated in  beds  in  a  transition  limestone. 

Class  III.     Secondary,  or  pLtExz  Rocks. 

Flcetz  gebirge. —  Werner. 

Secondary,  or  flcEtz  rocks. fameson. 

Terrain  Secondaire. — Daubuisson. 
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Secondary  rocks,  in  the  regular  succession,  rest  on 
those  of  the  transition  class;  and  sometimes  ihe  older 
rocks  of  the  series,  alternate  witli  clay-slate  and  other 
members  of  the  preceding  class.  They  are  less  crys- 
talline than  primitive  and  transition  rocks,  and  are  par- 
ticularly characterised  by  the  number,  variety,  and 
abundance  of  fossil  organic  species  which  they  contain. 
The  principal  secondary  rocks  are,  sandstone,  limestone, 
gypsum,  and  trap. 

We  shall  now  describe  the  different  formations  of  these 
sandstone,  limestone,  gypsum,  and  trap  rocks,  begin- 
ning with  sandstone. 

1.   Sandstone. 

This  rock  is  formed  of  angular  or  roundish  grains 
of  different  minerals,  connected  together  by  means  of 
a  basis  or  ground,  oi-  immediately  joined  without  any 
basis.  When  the  grains  are  not  larger  than  a  hazel- 
nut, the  compound  is  simply  named  sandstone,  but 
■when  thev  exceed  that  magnitude,  they  are  denominat- 
ed conglomerate.!  if  the  masses  are  roundish;  but  brec- 
gid,  if  atigular.  Sandstone  is  divided  into  three  kinds, 
named  siliceous^  argillaceous,  and  marly  or  calcareous. 
In  the  siliceous  kind,  the  particles  are  connected  by  a 
ground  or  basis  of  quartz  ;  in  the  argillaceous  by  a  ba- 
sis of  clay,  which  is  sometimes  highly  impregnated  with 
red  oxide  of  iron,  and  gives  a  red  cast  to  the  whole 
rock;  and  the  particles  in  the  marly  or  calcareous  kind 
are  set  in  a  marly  or  calcareous  basis. 

The  following  are  the  formations  of  sandstone : 

I.  First,  or  red  sandstone,  with  the  coal  formation. 
II.  Second,  or  variegated  sandstone. 

III.  Third  sandstone,  or  quartzy  sandstone. 

IV.  Fourth  sandstone  formation. 

I.  Red  Sandstone,  or  Old  Red  Sandstone. 

Qilter,  rother  Sandstein. —  Werner. 

Old  Red  Sandstone Jameson. 

Rothe-todte-liegende. — German  Minerg, 
Gres  Ancien. — Daubuisson. 

1.  CAarac^er*.— The  predominating  colourof  this  rock 
is  reddish-brown  ;  but  some  varieties  are  grey,  and  others 
white.  It  occurs  ni  the  form,  not  only  of  sandstone,  but 
also  of  conglomerate  and  breccia.  The  grains  in  the 
sandstone  are  principally  quartz,  with  occasional  inter- 
mixtures of  felspar,  flinty  slate,  and  scales  of  mica  ;  the 
roundish  and  angular  masses  in  the  conglomerate  and  the 
breccia  are  frequently  of  quartz,  or  of  granite,  gneiss, 
mica  slate,  clay  slate,  porphyry,  sicnite,  quartz-rock, 
Sec.  The  basis  or  ground  is  generally  an  iron-shot  clay, 
or  it  is  composed  of  smaller  particles  of  quartz  or  fel- 
spar, as  is  often  the  case  in  the  conglomerates  and  brec- 
cias. The  basis  is  sometimes  highly  impregnated  with 
silica,  and  then  it  is  very  hard  ;  and,  in  other  varieties,  it 
has  a  porphyritic  character. 

2.  Subordmate  Beds  and  Vems. — It  contains  beds  and 
veins  oi  porphyry,  siirnite,  quariz-rock,  clay-slate,  lime- 
stone, and  various  trap- rocks,  such  as  amygdaloid,  green- 
stone, basalt,  irap-luff,  and  pitchstone. 

3  Petrifactions. — Very  few  animal  remains  occur  in 
this  fonaaiioii,  alihnugh  it  frecjuently  alternates  with  a 
limestone,  which  contains  abundance  of  marine  shells, 
and  other  similar  organic  productions.  But  petrified 
vegetables  are  not  so  uncommon,  and  these  are  gene- 
rally of  trunks  and   branches  of  trees  belonging  to  the 


monocotyledonous  class,  as  is  proved  by  their  being  com- 
posed of  simple  longitudinal  fibres  without  concentric 
rings. 

4.  Metalliferous  Minerals. — The  principal  metals 
found  in  this  formation  are  iron,  copper,  and  lead.  The 
iron  ores  are  the  brown  and  red  ;  the  copper  ores,  py- 
rites, and  blue  copper;  and  the  lead,  galena  or  lead 
glance. 

5.  Geognostic  Situation. — In  Scotland  and  Ireland,  it 
is  observed  restmg  on  piimitive  and  transition  rocks. 
The  same  arrangement  occurs  in  Germany,  and  in  other 
countries  on  the  continent  of  Europe. 

6  Geografihical  Distribution. — It  forms  considerable 
tracts  of  country  in  Scotland. 

Observation. — The  transition  red  sandstone,  which  is 
conncciecl  with  quartz-rock,  is  often  so  nearly  allied  to 
the  present  formation,  that  it  is  doubtful  if  they  do  not 
belong  to  the  same  series. 

Coal  Formation. 

Coal-measures,  or  coal-field. — English  miners. 
Steinkoiilengebirge. —  Werner. 
Terrain  houiller . — Daubuisson. 
Terrain  a  ..harbon  de  terre. — Older  French 
Geologists. 

This  very  interesting  and  important  formation  con- 
sists of  a  considerable  number  of  different  rocks.  The 
following  may  be  enumerated:  1.  Coal.  2.  Slate.  3. 
Sandstone.  4.  Quartz-rock.  5.  Limestone.  6.  Iron- 
stone. T.Clay.  8.  Trap.  9.  Graphite.  Of  these  rocks, 
the  most  frequent  are,  the  sandstone,  slate,  ironstone, 
and  coal;  the  others,  from  their  comparative  rarity,  may 
be  viewed  as  subordinate  members  of  the  formation. 

1.  Coal. — Two  species  of  coal  are  found  in  this  forma- 
tion, viz.  black  coal,  and  glance  coal,  or  blind  coal ;  the 
former  has  a  resinous  lustre,  and  is  bituminous,  and 
burns  with  much  flame  and  smoke ;  while  the  other  is 
not  bituminous,  has  a  metallic  lustre,  and  burns  without 
flame  and  smoke. 

This  mineral,  whether  black  coal,  or  glance  coal, 
occurs  only  in  beds  which  vary  in  thickness  from  a  few 
inches  to  several  yards;  and  there  arc  lare  instances  of 
their  attaining  a  thickness  of  three  hundred  feet,  as  in 
the  vicinity  of  Si.  Aubin,  in  Rouergue  ;  but  in  this  case, 
the  coal  is  disposed  rather  in  enormous  imbedded 
masses,  or  kidneys,  than  in  true  beds.  The  thickness 
of  the  beds  often  continues  wonderfully  regular  for  a 
great  extent;  but  in  others,  they  contract  and  expand  in 
the  line  of  direction;  so  that,  in  the  course  of  the  same 
bed,  the  thickness  will  vary  from  an  inch  to  several 
yards. 

2.  Slate. — Under  this  head,  we  include  bituminous 
shale,  slaie-clay,  and  flinty  slate. 

a.  Bituminous  Shale. —  This  mineral  is  clay,  more  or 
less  impregnated  \Mih  coally  matter,  of  a  black  colour, 
with  a  slaty  Iracture,  and  affording  a  shining  resinous 
streak.  It  frequently  contains  impressions  of  reeds  and 
ferns.  It  passes  into  coal,  is  frequently  intermixed  with 
it,  or  alternates  in  beds,  often  of  considerable  magnitude, 
with  the  other  rocks  of  the  coal  formalion. 

b.  Slate  Clay. — This  rock  is  of  a  grey  or  black  co- 
lour, with  a  slaty  fracture,  and  affords  a  grey  dull  streak. 
It  sometimes  contains  scales  of  mica,  and  grains  of 
quartz  and  felspar;  and  when  these  increase  in  quiuitily, 
it  passes  into  sandstone.  It  frequently  contain^  vegetable 
im/iresaions,  which  are  principally  of  ferns  and  reeds. 
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Like  bituminous  shale,  it  alternates  in  beds  of  various 
magiiiudts,  wiUi  ilic  other  rocks  of  the  coal  formation. 

c.  Fl'mtij  Slate. — The  slate-clay  is  sometimes  highly 
imprcfjnated  with  silica,  and  then  it  is  very  hard  and 
flinty-looking,  and  pas>-es  into  the  mineral  named  Flinty 
Slate.  Imbfdded  masses,  and  beds  of  IVinty  slate,  occur 
in  the  slate-clay,  and  occasionally  associated  with  other 
nienibi  rs  of  the  co.il  formation. 

4.  SaiuUtone. —  I'he  predominating  mineral  in  this 
sandstone  is  quartz,  in  s^iannlar  concretions,  which  is 
variously  intermini^led  with  tVnity  slate,  felspar,  mica, 
and  portions  of  (liflerenl  species  ot  rock  of  the  primitive 
species;  all  of  which  are  generally  connected  together 
by  a  basis  or  cement  of  a  grey-coloured  and  earthy  as- 
pect. Sometimes  the  earthy  basis  is  wanting,  when  the 
grains  are  joined  together,  in  the  same  manner  as  in  gra- 
nite, and  other  rocks  of  ihe  same  description.  The  con- 
stituent parts  are  sometimes  so  large  as  to  form  con- 
glomerates and  breccias;  but  generally  they  are  small, 
and  when  much  intermixed  with  clay,  pass  into  slate- 
clay  ;  and  then  they  contain  more  vegetable  impressions 
than  usual. 

4.  Quartz. — This  mineral,  in  the  form  of  quartz-rock, 
sometimes  occurs  in  beds. 

5.  Limestone. — A  grey-coloured  compact  limestone 
sometimes  occurs  in  considerable  beds,  in  coal-fields, 
and  alternates  with  the  various  rocks  of  the  formation. 
In  some  districts  the  limestone  is  abundant ;  in  others  it 
is  rare;  and  in  many  it  is  entirely  wanting.  It  occurs 
in  the  coal  fields  near  Edinburgh,  and  in  those  in  the 
north  of  England. 

6.  Iron  Stone. — This  iron-stone,  wliich  is  sometimes 
carbonate,  sometimes  hydrate  of  iron,  occurs  in  beds  that 
alternate  with  slate-clay,  or  bituminous  shale,  or  it  is  dis- 
posed in  balls  and  lenticular  masses,  either  irregularly, 
or  in  regular  rows  in  the  strata.  It  is  a  very  abundant 
mineral  in  most  of  the  coal  fields  in  Scotland  and  Eng- 
land, and  aflbrtls  nearly  all  the  iron  of  commerce  pro- 
duced in  Great  Britain. 

7.  Clay. — The  different  kinds  of  fire-clay,  so  well 
known  in  the  arts,  occur  in  beds  in  the  coal  formation. 

8.  Trail  and  Por/ihyry — Difl'erent  species  of  these 
rocks  are  met  with  in  the  coal- fields  of  Scotland,  and  of 
other  countries.  We  have  observed  the  following,  viz. 
Greenstone.,  Amygdaloid.,  Basalt,  Tra/i-tuff,  and  Por- 
fihyry,  in  beds  and  in  veins  varying  in  magnitude  and 
extent. 

9.  Gra/ihiee,  or  Black  Lead. — Beds  of  graphite  occur 
but  raiely  in  this  formation.  There  are  examples  of  this 
arrangement  in  .Ayrshire. 

Arrangement  of  the  beds  in  the  Coal  Formation. — 
Although  no  very  regular  arrangenient  of  the  beds 
occurs  in  this  fonnation,  nevertheless  it  has  been  re- 
marked, that  in  some  districts  beds  of  coal  are  generally 
contained  in  the  slate,  and  that  as  we  recede  from  the 
coal  the  slate  becomes  coarser  and  coarser,  and  at  length 
passes  into  sandstone;  in  others,  the  sandstone  most 
generally  forms  the  floor,  while  the  roof  is  of  slate:  and 
in  others  the  coal  is  covered  with  trap  or  limestone,  or 
rests  upon  these  rocks. 

In  many  coal-fields,  the  beds  of  coal  and  their  accom- 
panying rocks  are  frequently  repeated  in  precisely  the 
same  order,  and  in  nearly  the  same  thickness. 

The  number  of  beds  of  coal  superimposed  on  each 
other  in  the  same  field  is  very  considerable.  At  New- 
castle, twenty-five  beds  have  been  penetrated  in  sinking 
pits.    The   hill  of  Dutweiler  in  Saarbruck,   contains 


thirty-two  beds;  at  Liege,  there  are  sixty  beds;  and  at 
Anzin  more  than  fify. 

Identity  of  Character  of  the  Formation  in  different 
countries. —  In  Scotland,  the  predominating  and  chaiac- 
teribtic  members  of  the  formation  are  sandstone,  bitu- 
minous shale,  slate-clay,  clay  ironstone,  and  coal.  In 
England,  we  find  in  all  the  coal-fields  precisely  the  same 
sandstones,  slates,  ironstones,  and  coals,  as  in  Scotland; 
and  the  same  is  the  case  in  all  the  coal  inines  of  France, 
Germany,  and  America,  Every  where  we  meet  with 
the  same  rocks,  the  same  vegetable  impressions,  and 
the  saine  general  arrangements  of  the  diiTerent  rocks  of 
the  formation. 

Stratfication  — All  the  rocks  of  this  formation  are 
stratified,  some  more,  and  others  less,  distinctly.  The 
most  perfectly  stratified  are  the  sandstone  and  slate; 
and  those  having  this  structure  in  the  most  imperfect 
degiee,  are  the  tcap  and  poi|)hyiy  rocks.  The  strata 
often  lollow  every  inequality  ol  the  fundamental  rock 
on  which  they  rest;  and  as  the  surf  ice  ol  the  funda- 
mental rock  is  frequently  remarkably  uneven,  the  su- 
perimposed strata  ac(|uire  a  very  irregular  and  contort- 
ed asiKcl.  In  some  cases  the  strata  do  not  appear  to 
follow  the  inequalities  of  the  lundiimenlal  rock,  but  have 
directions  that  appear  independent  both  of  tlie  surface  of 
the  rock,  and  of  the  cavity  or  hollow  in  which  they  are 
contained. 

Situation  — The  rocks  of  this  formation  are  generally 
situated  at  the  foot  of  mountains,  or  in  basin  or  trough- 
shaped  hollows,  which  vary  from  a  few  hundred  yards  to 
many  miles  in  extent.  It  seldom  rises  high  above  the 
level  of  the  sea,  and  the  countries  it  forms  have  gene- 
rally a  waved  and  soft  outline.  In  this  island  it  rests 
either  on  the  mountain  limestone  or  red  sandstone,  and 
is  covered  by  magnesian  limestone  and  other  newer 
formations. 

Dikes. — The  strata  of  this  coal  formation  are  frequently 
traversed  by  veins,  which  are  composed  of  earthy  mine- 
rals, and  are  named  Dikes.  These  dikes  are  sometimes 
only  a  few  inches  wide,  and  not  many  fathoms  in  extent; 
in  other  cases  they  are  upwards  of  one  hundred  feet  wide, 
and  extend  for  some  miles.  Their  direction  varies,  as 
also  their  angle  of  inclination,  which  latter  ranges  from 
the  nearly  horizontal  to  the  vertical  position.  The  strata 
in  the  walls  of  the  dikes,  in  some  cases,  correspond  on 
opposite  sides,  while  in  others  the  corresponding  strata 
on  the  hanging  side  are  depressed  some  feet,  or  even 
fathoms,  so  that  miners,  in  working  a  bed  of  coal  for  ex- 
ample, when  stopped  in  their  progress  by  a  dike,  do  not 
find  it  directly  opposite  on  cutting  through  it,  but  some 
feet  or  fathoms  out  of  the  line  of  bearing  of  the  bed. 
When  the  strata  present  such  an  appearance,  they  are 
said  to  be  shfted.  The  materials  of  these  dikes,  or  veins, 
varies,  as  appears  from  the  following  enumeration  of  the 
rocks  of  wiiich  they  are  sometimes  formed  :  Gieenslone, 
amygdaloid,  trap-tufi",  porphyry,  sandstone,  and  fragments 
of  the  various  surrounding  strata.  The  strata,  where  in 
contact  with  dykes,  appear  sometimes  of  a  different  na- 
ture from  the  other  parts  of  their  mass;  thus  beds  of 
coal,  where  in  contact  with  the  dike,  appear  as  if  charred, 
slate-clay  hardened,  and  sand  and  lime  indurated  ;  yet  in 
the  midst  of  these  apparently  changed  portions,  there 
occur  unaltered  minerals,  such  as  calcareous  spar,  iron 
pyrites,  and  clay. 

Metalliferous  Minerals.— The  ores  most  frequently 
met  with  in  this  formation  are,  clay  iron  ore,  and  galena, 
or  lead-glance.     The  iron  ore  occurs  every  where  in  the 


MINERALOGY. 


453 


coal-fieltlsof this  island;  but  the  lead-glance  is  found  in 
quaiiiuy  "niy  m  Uie  co.ii-districts  in  the  north  of  Eng- 
land, and  in  Wales.  Copper,  silver,  and  even  gold,  are 
enumerated  amoni;;  the  metalliferous  productions  of  this 
formation  ;  and  it  would  appear  that  cinnabar  or  sulphu- 
vet  of  meicuty  is  someiimes  also  contained  in  it. 

Fetri/aciions. — Minoialized  organic  remains  are  not 
unfrcciu^nt  in  the  coal-fields  of  different  countries  ;  and 
it  is  worthy  of  remark,  that  hitherto  the  same  tribes  and 
species  have  been  met  with  in  the  coal  formations  of 
Great  Britain,  Ireland,  Germany,  and  France.  Ijoth 
vegetable  and  animal  remains  occur,  but  of  these  the 
former  are  by  far  the  most  varied  and  aburidant.  The 
impressions  of  plants  are  frequent,  both  in  the  slate- 
clay  and  bituminous-shale;  and  we  cannot  recollect  a 
coal-mine  where  these  recks  have  not  been  found  to  con- 
tain organic  vestiges  of  this  description.  .Many  belong 
to  the  monocotyledonous  class  of  plants,  and  are  priuci- 
pallv  aquatic,  such  are  the  /ar^e  rtecla  and  bamboos; 
besides  ihese,  we  meet  with  uunieroub  remains  ol'/rrns, 
and  species  of  the  genera  lycofiodium.  ecjuhitum,  eujilior- 
bia,  casuarma,  iJfc.  Impl■cs^lons  of  the  branches  and 
fruit  of  palms,  or  of  vegetables  resembling  this  tribe,  are 
also  occasionally  met  with.  None  of  these  plants  are 
identical  with  any  of  the  present  known  living  species  ; 
and  many  of  them  have  a  tropical  aspect. 

These  vegetable  remains  seldom  occur  in  the  coal, 
but  are  abundantly  distributed  in  the  slate,  particularly 
where  it  is  near  the  surface  of  the  bed  of  coal;  and  the 
most  frequent  remains  are  those  of  leaves  or  of  flattened 
trunks,  sometimes  changed  into  coal,  enclosed  in  the  layers 
of  the  slate  ;  but  in  other  instances  the  reeds,  and  other 
■vegetables  of  large  diameter,  are  upright,  and  are  filled 
with  clay,  or  with  the  same  substances  as  that  in  which 
ihey  are  contained. 

The  animal  remains  found  in  the  coal  formation  are 
principally  ol'  shells,  and  of  these  the  most  frequent  are 
those  which  resemble  the  fresh  water  species  ;  such  are 
the  Jifferent  species  of  myiulites. 

Origin  of  Coal. — Two  opinions  are  entertained  in 
regard  to  the  origin  and  formation  of  coal.  A(  cording 
to  the  one,  it  is  of  vegetable  origin  ;  and  according  to 
the  other,  it  is  an  original  chemical  formation.  Its 
chemical  properties,  and  numerous  accompanying  ve- 
getable remains,  which  are  sometimes  changed  into 
coal,  are  the  principal  facts  adduced  in  favour  of  its 
vegetable  origin  ;  while  its  distribution  in  regular  con- 
formable beds,  its  occurrence  in  veins,  and  emt)edded 
masses,  its  manifold  alternations  and  connections  with 
different  strata,  some  of  which  never  contain  vegetable 
remains,  its  rhomboidal  structure,  external  characters, 
its  connection  with  glance  coal  on  the  one  hand,  and 
with  bituminous  shale  and  sandstone  on  the  other,  are 
the  appearances  which  are  considered  as  illustrating  its 
forn.ation  as  an  original  deposit,  from  a  state  of  chemi- 
cal solution, 

II.  AVw  Red  or  Variegated  Sandstone. 

Bunter  Sandstein.— •fl'erner. 

Red  Ground — Englii/i  Geologists. 

New  Red — Buckland. 

New  Red  or  V.irieg<.:cd  Sandstone. — Jameson. 

Secoh'!  formation  de  Gres,  et  Gres  avcc  argile. 

Daubuisson. 
Gres  Bigaire. — French  Geologists. 

C/iaractere.^li  is  small   granular,  with  an  argilla- 


ceous, or  marly  basis.  Its  colour  varies  extremely,  be- 
ing frecjuently  disposed  in  bands  or  zones,  of  red,  grey, 
green,  yellow,  and  brown,  hence  the  name  variegated, 
given  to  it  by  Werner.  These  different  colours  are 
owing  to  the  different  states  of  oxidation  of  the  iron  in 
the  basis  or  cement,  but  it  may  be  remarked,  that  these 
deep  colours  are  often  very  superficial,  the  interior  of 
the  rock  being  of  a  grey  or  white  colour,  while  the 
exterior,  by  exposure,  becomes  brown  or  red. 

This  sandstone  frequently  contains  masses  of  vari- 
ously-coloured clay  or  marl,  which  are  often  lenticular, 
and  vary  very  much  in  size,  and  contribute  very  much 
to  increase  its  liability  to  decomposition.  The  clay  is 
sometimes  greasy  to  the  feel,  and  forms  a  kind  of  ful- 
ler's earth.  Although  the  most  common  cement  or  ba- 
sis of  this  sandstone  is  clay,  yet  some  beds  have  a  marly, 
and  others  a  quartzy  basis. 

It  sometimes  contains  mica,  and  sometimes  in  sue!; 
quantity  that  sandstone  passes  into  sandstone  slate. 

It  alternates  with  beds  of  a  red-coloured  clay,  or 
marl,  which  is  often  slaty,  and  generally  intermixed 
with  sand  and  mica,  and  sometimes  passes  into  sand- 
stone slate.  These  beds  are  sometimes  of  great  thick- 
ness, and  from  their  being  frequently  short,  and  very 
thick,  ap[)ear  like  great  imbedded  masses.  Sometimes 
the  marly  or  calcareous  basis  increases  so  much,  that 
the  sandstone  passes  into  limestone.  The  colouring 
principle  in  the  clay  is  occasionally  so  abundant  in  some 
parts  of  the  beds,  that  a  red  crayon  is  formed.  The 
thick  beds  of  clay  occur  principally  towards  the  upper 
part  of  the  formation,  which  indeed  is  principally  red 
clay.  Sometimes  beds  of  conglomerate  occur  associat- 
ed with  the  sandstone,  marl,  and  clay. 

Subordinate  Beds. —  1.  Limestone. — Beds  of  limestone 
are  met  with  in  this  formation;  but,  in  general,  the 
limestone  is  very  impure,  being  mixed  with  clay  anti 
sand  ;  and  thus  forms  a  more  or  less  arenaceous  marl, 

2.  Oolite  or  Roe-stone. — This  curious  kind  of  lime- 
stone occurs  but  in  small  quantity,  and  generally  in  beds 
varying  from  a  few  inches  to  two  or  three  feet  in  thick- 
ness, 

3.  Iron  Ore. — It  sometimes  occurs  in  considerable 
quantity,  and  is  generally  the  red  ore.  It  is  cither  in 
imbedded  portions,  disseminated,  or  so  minutely  dif- 
fused, as  to  colour  some  of  the  sandstones  of  a  deep 
red  col:iur. 

4.  Heavy  S/iar.  Sul/t/iate  of  Barytes. — This  mineral 
occurs  in  veins  in  the  sandstone. 

5.  Celestine,  or  Sulfihate  of  Strontites.  This  mineral 
occurs  in  the  clay  and  sandstone,  in  the  form  of  veins 
and  beds,  near  Bristol. 

6.  Gyfisum. — It  occurs  in  imbedded  masses,  and  beds 
and  veins,  in  the  marl  or  sandstone  of  this  formation. 

7.  Rock  Salt. — The  salt  of  the  principal  salt  n.ines 
in  Europe  is  arranged  in  beds,  and  imbedded  in  this 
fomiation. 

8  Cofifier  Ore.— Traces  of  copper  ore  are  rarely  met 
with  in  this  tormalion. 

9.  Coal  —  This  mineral  occurs  very  rarely,  and  usually 
in  inconsiderable  beds. 

10.  Petrifactions — The  most  frequent  petrifactions 
are  prctinites,  piunites,  pholades,  turl'iniles,  and  1.  rge 
ostrarites;  and  sometimes  petrified  wood,  and  impres- 
sions of  le.ivt«. 

Geognoslic  Situation. — It  rests  upon  the  magnesian 
or   second   limestone,  and    sometimes   even  alternates 
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with  it,  and  is  immediately  covered  with  the  oolite  for- 
mation. 

Geografihical  Distribution. — It  is  a  very  widely  dis- 
tribuicd  turmation  in  Eiij^land,  extending,  with  little 
interruption,  from  the  northirn  bank  of  the  Tees  in 
Durham,  to  the  northern  coast  of  Devonshire  :  Also  oc- 
curs in  Scotland,  particularly  in  the  southern  division. 

III.  Third  Sandstone  Formation. 

Green  Sand  of  English  Geologists. 

Third  Sandstone  Forciiali'ii — Jameson. 

Troisieme  Formation  de  Grus. — Daubuisson. 

Quader  Sanclstein.— fKcr/ier. 

Gres  presque  entiercmeni  quartzeux. 

This  formation,  the  characters  of  which  are  still  but 
imperfectly  known,  is  described  by  Enijlish  geologists, 
under  the  name  Grccn-sand,  and,  according  to  Mr. 
Buckland,  is  associated  with  various  strata. 

Characters  —  I'he  sandstone  is  composed  of  particles 
of  while  quartz,  which  are  either  cemented  by  a  calca- 
reous basis,  or  are  united  without  any  cement,  and  fre- 
quently contain  scales  of  mica,  and  embtdded  grains, 
and  portions  of  a  green  substance,  of  the  nature  of  chlo- 
rite or  augile. 

The  quartzy  particles  are  sometimes  so  arranged  and 
connected,  that  ilie  sandstone  is  as  massive  and  compact 
as  quartz,  while,  in  oilier  instances,  it  occurs  in  the 
state  of  loose  grains  or  sand. 

It  frequently  contams  imbedded  cotemporaneous 
masses  of  chert,  and  the  same  mineral  occurs  also  in 
beds;  and  sometimes  both  the  green-sand  and  chert  are 
traversed  by  veins  of  calcedony. 

Subordinate  i?f£;s.— Limestone  of  a  blue  and  reddish 
colour,  in  the  form  ol  beds,  is  occasionally  met  with,  and 
sometimes  the  limestone  is  also  distributed  through  the 
sandstone  in  masses  of  varying  magnitude.  Mr.  Buck- 
land  enumerates  the  following  beds  as  occurring  in  tliis 
formation:  1.  Lead-coloured  clay;  2.  Micaceous  and 
sandy  blackish  clay,  with  disseminated  green  earth; 
.3.  Iron-sand,  usually  red  and  yellow,  and  containing 
subordinate  beds  of  clay,  ochre,  and  fuller's  earth,  either 
pure,  or  inclosing  nodules  of  heavy  spar. 

Petrifactions. — It  contains  musculites,  mylillites,  and 
tellinites,  and  sometimes  impressions  of  leaves  and  stems 
resembling  those  of  the  palm  tree  and  the  pine. 

Coal. — It  sometimes  contains  beds  of  coal,  but  these 
are  in  general  so  thin,  as  to  be  of  no  value  in  an  econo- 
mical point  of  view. 

Geognostic  Situation — It  rests  upon  the  upper  oolite, 
and  IS  covered  by  the  chalk  formation. 

Geogra/ihical  distribution. —  It  occurs  abundantly  in 
Englaiicl,  .IS  ill  Wilts,  Dorset,  Sussex,  Devon,  Oxford, 
Isle  of  Wight,  Surrey,  Sic.  And  on  the  Continent  of 
Europe  it  is  met  with,  both  in  Upper  and  in  Lower 
Saxony. 

IV.  Fourth  Sandstone  Formation. 

This  formation  is  associated  witli  the  rocks  that  rest 
upon  chalk,  and  will,  therefore,  be  described  along  with 
these. 

II.  Secondary  or  Flatz  Limestone. 

The  limestones  of  this  series  are  more  compact  and 
less  translucent  than  those  of  the  transition  class ;  and 
further,  they  abound  much  more  in  organic  remains  of 


different  kinds.    The  following  are  the  formations  which 
have  been  enumerated  by  authors,  viz, 
I.  First  Secondary  Limestone. 
II.  Second  Secondary  Limestone. 

III.  Third  Secondary  Limestone. 

IV.  Fourth  Secondary  Limestone. 
V.  Filth  Secondary  Limestone. 

I.  First  Secondary  Limestone.— Jamesoa. 

Premier  formation  du  Calcaire  Secondaire.  Daubuisson. 

Alpine  and  Jura  Limestones  of  German  and  some 
French  Geologists,  Mountain  Limestone  of  English 
geologists. 

Characters. — The  colours  of  this  limestome  are  grey, 
blue,  and  black.  Its  lustre  varies  from  glistering  to  dull; 
the  fracture  is  splintery,  or  granular  foliated;  and  it  is 
opaque  or  translucent  in  the  edges.  Some  of  the  va- 
rieties are  stinkntone,  wliilc  the  black  varieties  are  those 
known  under  the  name  lucullile,  and  both  these,  when 
pounded,  emit  a  very  disagreeable  smell. 

It  is  distinctly  siraiified,  and  the  strata  are  some- 
times undulated  and  contorted. 

Caves  and  caverns  are  not  unfrequent  in  this  forma- 
tion, and  extensive  fissures  frequently  trasverse  it, 
which  either  reach  to  the  surface,  or  extend  to  a  greater 
or  less  distance  under  ground,  and  afford  channels  for 
great  springs  and  subterranean  rivers. 

It  frequently  contains  imbedded  portions  and  beds 
of  Lydian  stone,  of  quartz  in  the  form  of  chert,  which 
is  either  of  a  grey  or  black  colour,  and  very  much  re- 
sembles the  flint  in  chalk  in  the  various  relations  it 
bears  to  the  limestone. 

Petri/actionx  are  not  unfrequenlly  met  with  in  this 
formation;  and  the  following  are  the  kinds  which  have 
been  found  in  England,  viz.  entrochites,  tubeporites, 
encrinites,  coralliies,  madreporiles,  ammonites,  pecti- 
nites,  orthoccracites,  &c. 

Subordinate  beds. — These  are  amygdaloid,  greenstone, 
trap  tuff,  and  basalt;  also  sandstone,  magnesian  lime- 
stone, slate-clay,  bituminous  shale,  coal,  and  clay. 

Metalliferous  minerals. — This  formation  in  some  dis- 
tricts, as  in  the  north  of  England  and  in  Derbyshire,  is 
particularly  abundant  in  ores  of  different  descriptions. 
The  lead  mines  of  Northumberland  and  Durham,  and 
the  lead  and  copper  mines  of  Derbyshire,  are  situated 
in  mountain  limestone. 

Geognostical  fiosilion. — In  what  is  called  the  regular 
succession,  it  comes  immediately  after  the  old  red  sand- 
stone, and  therefore  rests  upon  it. 

Geegraphical  distribution. — It  abounds  in  the  north 
of  England,  also  in  Derbyshire,  Wales,  and  Gloucester- 
shire. 

Observations. — It  is  said  to  occur  sometimes  in  clay- 
slate,  and  also  in  the  coal  formation.  If  this  statement 
be  correct,  then  probably  the  coal  formation,  red  sand- 
stone, and  this  limestone,  belong  to  the  transition  class. 

II.  Second  Secondary  Limestone. — Jameson. 

Erster  Floetz  Kalkstein. —  Werner? 
Magnesian  limestone  of  English  geologists. 

Characters. — The  colours  of  this  limestone  are  yellow, 
and  sometimes  brown  and  grey.  It  is  generally  small 
granular,  and  glimmering  or  glistering.  One  variety  is 
flexible.  It  contains  about  20  per  cent,  of  carbonate  of 
magnesia.    Its  surface  is,  in  many  places,  covered  with 
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a  poor  herbage,  uncommon  in  limestone,  which  is  said 
to  be  owing  to  the  magnesia,  which  is  known  to  be  un- 
favourable to  vegetation. 

Petrifactions. — Organic  remains  are  found  in  it,  such 
as  madreporites,  cncrinites,  producti,  and  fislies. 

Geognostic  Position. — It  rests  upon  the  coal  forma- 
tion, and  someiiiiies  alternates  with  new  red  sandstone, 
and  with  a  breccia  composed  of  angular  portions  of 
sandstone  and  limestone,  cemented  by  magnesian  lime- 
stone. When  it  comes  in  contact  with  coal  it  deterior- 
ates it.  It  frequently  contains  imbedded  balls  of  foetid 
limestone,  from  the  size  of  a  pea  to  two  feet  in  diame- 
ter, and  which  have  a  stellular  radiated  structure.  The 
limestone,  containing  these  balls,  is  generally  soft,  mar- 
ly, and  magnesian,  although  the  balls  themselves  con- 
tain no  magnesia.  It  forms  hills  in  some  places  600 
feet  high. 

Geegrafihic  Situation. — It  abounds  in  some  districts 
in  England ;  thus  it  extends  from  Sunderland  to  Not- 
tingham ;  the  coal  formation  near  Whitehaven  lies  un- 
der it,  and  the  same  is  the  case  in  Derbyshire. 

Ill,  Third  Secondary  Limestone. — Jameson. 

Muschel  Kaikstein. —  Werner? 
Oolite  of  Buck  land. 
Lias  and  Oolite  of  others. 

Geognostic  Situation. — This  formation,  according  to 
Mr.  Buckland,  is  divided  into  the  following  principal 
members  :  viz.  Lower  oolite,  including  the  Lias  limestone. 
2.  Middle  oolite.  3.  Up/ier  oolite.  The  first  or  lower 
oolite  rests  upon  the  variegated  or  new  red  sandstone, 
and  the  upper  oolite  lies  immediately  under  the  third 
sandstone-formation.  The  following  is  Mr,  Buckland's 
account  of  this  formation. 

1.  Lower  oolite. — The  lowest  member  of  this  portion 
of  the  series,  or  that  which  rests  upon  the  new  red 
sandstone,  is  the  lias,  which  is  a  blue,  grey,  or  white  ar- 
gillaceous limestone,  disposed  in  thin  beds,  in  a  bluish- 
grey  slaty  marl,  or  clay.  It  rarely  contains  chert,  more 
frequently  various  petrifactions,  such  as  ammonites, 
pentacrinites,  plagiostomites,  oslracites,  and  occasionally 
remains  of  crocodiles,  as  near  Lyme,  in  Dorsetshire. 

Geogra/i/iic  Situation. — It  extends  from  a  little  to  the 
west  of  Uchester,  in  Somersetshire,  by  Bath  and  Glou- 
cester, nearly  through  the  centre  of  England,  and  ter- 
minates a  little  beyond  Lincoln.  A  few  miles  beyond 
Gloucester,  it  rises  to  the  height  of  1124  feet  above  the 
sea. 

Above  the  lias  is  the  sand  of  the  inferior  oolite,  which 
is  thus  described  by  Buckland: 

("Fine  grained    yellow,   micaceous,  loamy 
I      sand. 
Sandofinfe- J  Green  and  yellow  calcareo-siliceous  sand- 
rior  oolite    }      stone,  highly  micaceous. 

Green  and  yellow  sandy  marl,  abounding 
in  large  concretions,  called  sand  bats. 

It  occurs  in  Gloucestershii'e,  Somersetshire,  and  Ox- 
fordshire. 

Above  this  sand,  sandstone  and  marl  is  the  inferior  or 
bastard  oolite,  described  as  a  coarse  calcareous  free- 
stone, granular,  with  shelly  fragments,  and  usually  fer- 
rugineous.  It  occurs  around  Grantham,  and  in  other 
parts  of  England. 

Thf  iiilerior  or  bastard  oolite  is  immediately  covered 
by  fuller's  earth,  which  forms  the  uppermost  layer  of 
the  lower  oolite.     This  fuller's  earth  occurs  in  layers  in 
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a    grey-coloured  clay,  in   the   middle   region  of  hills 
around  Bath. 

2.  Middle  Oolite. — The  lowest  member  of  this  series 
is  named  Great  Oolite,  or  Ketton  stone,  and  is  described 
as  a  durable  yellow  freestone,  composed  of  oolitic  con- 
cretions and  shelly  fragments,  united  by  a  calcareous 
cement.  It  occurs  at  Ketton  in  Northamptonshire,  and 
Windrush  in  Oxfordshire.  Resting  on  it  is  the  next 
member  of  the  series,  named  Stonesfeld  Slate,  which  is 
a  calcareo-siliceous  oolite,  sometimes  passing  into  sand, 
and  associated  witli  thin  beds  of  bad  coal.  The  coal  of 
Cleveland  Hills,  in  Yorkshire,  belongs  to  this  slate. 
Above  the  Sionefield  slate  is  the  Forest  marble,  which  is 
a  coarse  slaty  limestone,  full  of  large  fragments  of  shells 
(Yeovil  marble,)  and  met  with  near  Bath,  and  in  Dorset- 
shire. The  Cornbrasfi  rock  lies  upon  the  Forest  marble, 
and  is  a  soft,  earthy,  yellow  limestone,  of  blue  and  sandy, 
and  occurs  in  Oxfordshire,  and  in  Wiltshire.  Resting 
on  the  Corn-brash  is  the  Kelloiuay  rock,  which  is  a  coarse 
sandy  limestone,  with  many  peculiar  ammonites,  and 
other  shells,  found  at  Kelloway  Bridge,  near  Calne,  in 
Wilts.  A  thick  deposit  of  clay,  named  Oxford,  Forest, 
or  Fen  Clay,  is  the  next  member  of  the  series.  The 
clay  is  of  a  bluish-grey  colour,  and  includes  hard  and 
large  septaria.  It  occurs  in  the  vale  of  Thames,  from 
Oxford  upwards;  vale  of  Ouse,  from  Bedford  down- 
wards ;  and  the  vale  of  Blackmoor,  Dorset. 

3.  Ufi/ier  Oolite.— The  lowest  member  of  this  series, 
or  that  next  in  succession  to  the  uppermost  of  the  middle 
oolite,  is  a  calcareous  grit  or  sandstone.  It  is  a  siliceous 
sand  and  sandstone,  with  calcareous  cement,  often  shelly, 
and  is  met  with  at  Filey,  near  Scarborough,  in  York- 
shire, and  near  Abingdon  in  Berks.  The  next  member 
in  the  series  is  Coral  rag,  which  is  a  loose  earthy  oolite 
limestone,  full  of  coraline  remains,  and  found  at  Kid- 
dington,  near  Oxford  ;  at  Highworth  and  Calne,  Wilts; 
and  Kirkby  Moorside,  Yorkshire.  Oxford  oolite  is  the 
next  rock  of  the  series.  It  is  a  perishable  freestone, 
composed  of  oolitic  concretions  and  shelly  fragments 
united  by  a  calcareous  cement.  It  occurs  at  Heddington 
in  Oxfordshire  ;  Calne,  Wilts  ;  and  New  Malton,  York- 
shire. Kimmeridge  clay  is  the  rock  next  in  succession. 
It  is  a  blue  slaty  clay,  with  selenite,  and  is  sometimes 
highly  bituminous:  Occurs  at  the  base  of  Shotover  Hill, 
near  Oxford  ;  in  the  island  of  Portland  ;  and  at  Kim- 
meridge, in  isle  of  Purbeck,  Dorset.  Above  the  Kim- 
meridge clay  is  the  Portland  stone,  which  is  a  calcareo- 
siliceous  durable  freestone,  often  oolitic,  containing  beds 
and  nodules  of  chert.  It  occurs  in  the  isles  of  Purbeck 
and  Portland  ;  Chilmark,  Wilts  ;  Twindon  ;  Aylesbury. 
The  uppermost  rocks  of  the  scries  are  the  Purbeck 
beds.  These  are  strata  of  slaty  clay  and  marl,  alternating 
with  beds  of  coarse  shelly  limestone.  They  occur  at 
Sandwich,  Lulworth  Cove,  and  Upway,  Dorset;  Lady 
Down,  near  Tisbury,  Wilts. 

IV.  Fourth  Secondary  Limestone,  or  Chalk, 

Kreide-Gebirge. —  Werner. 
Formation  crayeuse. — Daubuisson. 

This  formation  consists  of  three  members,  viz.  chalk 
marl,  hard  chalk,  and  soft  chalk. 

1.  Chalk  marl. — Tliis  is  an  argillaceous  grey-colour- 
ed chalk,  without  flints  or  chert,  passing  into  a  fine  mica- 
ceous grey  sand,  or  into  a  grey  marl  or  clay.  It  rests 
upon  the  third  sandstone  formation,  which  therefore 
separates   it  from  the  oolite  formation.     It  occurs  at 
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Benson  in  Oxfordshire;  Cherhill  and  Norton,  Bevant, 
Wilts;  Lcwcs;  Guilford;  Folkstone;  Byarsh  near 
Wrotliam,  Rent. 

2.  Hard  Chalk,  or  Lower  C//a//t— This  chalk  is  harder 
than  that  which  forms  the  upper  purt  of  the  formation, 
and  is  sometimes  of  a  brick-red  colour.  It  contains  few 
flints  or  petrifactions.  It  occurs  near  \Varmijister, 
Shakespeare's  Clifl',  Dover;  Flamborough  Head,  York- 
shire; county  of  Antrim,  Ireland.  The  red  varieties 
occur  in  Lincolnshire  and  Yorkshire. 

3.  Soft  Chalk,  or  U/ifier  Chalk, — This  is  the  common 
chalk  of  mineralogists,  vi^hich  is  soft  enough  to  mark 
with.  It  contains  abundance  of  flint,  in  the  form  of 
tuberose,  roundish,  and  ovoidal  masses,  either  irregu- 
larly distributed  in  the  mass,  or  disposed  in  horizontal 
layers;  the  flint  is  sometimes  also  arranged  in  beds, 
which  occasionally  extend,  without  interruption,  for 
more  than  a  mile  ;  and,  in  other  cases,  veins  of  flint  tra- 
verse the  chalk  in  all  directions.  The  flinty  masses  arc 
sometimes  hollow  in  the  centre,  and  the  walls  of  the 
cavities  lined  with  crystals  of  common  quartz.  The 
petrifactions  found  in  the  chalk  and  flint  are  belemnites, 
echinites,  alcyonites,  spongiies,  ostracites,  pectinitcs, 
terebratulites,  ammonites,  plagiostomites,  milleporites, 
&c. ;  also  teeth  and  palates  of  fishes  of  the  shark  tribe. 
At  the  hill  of  St.  Pierre,  near  to  Maestrich,  the  remains 
of  a  species  of  monitor  have  been  found  in  a  kind  of  chalk. 

Both  the  hard  and  soft  chalks  occur  stratified  :  the 
strata  are  generally  liorizontal ;  sometimes  inclined  at  a 
considerable  angle,  or  even  perpendicular ;  and  there 
are  instances,  as  in  the  Isle  of  Wight,  of  perpendicular 
strata  meeting  with  horizontal,  and  also  of  horizontal, 
or  slightly  inclined  strata  resting  on  vertical  strata. 
Metalliferous  minerals  occur  rarely  in  this  formation, 
and  almost  the  only  species  hitherto  met  with  is  iron 
pyrites,  which  is  sparingly  disseminated  through  the 
chalk. 

Geognosik  situation. — It  rests  upon  the  third  sand- 
stone formation. 

Geogra/ihic  situation. — Chalk  does  not  occur  any 
where  in  Scotland,  but  in  England  it  forms  extensive 
tracts  of  country,  and  has  been  traced  from  near  Sid- 
mouth  in  Devonshire  to  Filey  Bay  in  Yorkshire.  It  also 
occurs  in  Ireland,  as  in  the  county  of  Antrim.  Chalk 
forms  a  considerable  portion  of  the  north  of  France  ;  it 
also  occurs  on  the  shores  of  the  Baltic,  in  the  Danish 
islands,  in  Holstein,  Mecklenburg,  and  Pomerania ;  it 
constitutes  the  principal  rock  formation  in  Poland  and 
in  southern  Russia;  and  has  been  found  in  the  Crimea. 
The  following  are  descriptions  of  some  chalk  districts  in 
England,  as  given  by  Mr.  Phillips  from  the  Geological 
Transactions. 

"  The  chalk  cliffs  between  Deal  and  Folkstone  are  ex- 
tremely interesting.  A  short  distance  on  the  west  of 
Deal,  the  chalk,  with  numerous  flints,  rises  from  be- 
neath alluvial  sand,  and  continues  to  rise,  constituting 
the  whole  cliff"  for  about  five  miles;  namely,  as  far  as 
St.  Margaret's  Bay,  where  the  summit  is  about  ISO  feet 
above  the  sea.  West  of  that  place  its  rise  is  gradual  as 
far  as  the  cliff  above  which  Dover  Castle  stands  ;  and 
the  greater  part  of  it,  beneath  the  castle,  consists  of  the 
chalk  with  numerous  flints  ;  but  the  lower  part  of  the 
bed  is  full  of  organic  remains;  of  sponges  and  echinites, 
&c.  o-f  which  the  traces  are  visible  on  the  surface  of  the 
cliff,  projecting  from  it  in  the  form  of  knobs,  of  a  colour 
somewhat  darker  than  the  chalk  itself.  The  beds  of 
flint  between  Deal  and  St.  Margaret's  Bay  arc  numer- 


ous and  thin  ;  but  between  the  latter  place  and  Dover 
they  increase  in  thickness;  and  the  flints  arc  not  nodu- 
lar, l)Ut  form  beds  of  ii  regular  thickness,  with  occasional 
cavities.  The  lower  part  of  the  cliff,  beneath  the  castle, 
consists  of  chalk  with  few  Jlints,  in  which  lie  some  beds 
of  soft  chalk-mail,  which,  as  it  falls  away  by  exposure, 
leaves  crevices,  by  which  the  stratihcation  is  easily 
traced.  These  crevices  rise  from  the  beach,  inid-way 
between  St.  Margaret's  and  Dover,  are  visible  beneath 
the  castle  about  one-third  of  the  way  up  the  cliff:  are 
again  seen  in  the  clifl"  at  the  back  of  the  town  at  a  higher 
elevation,  and  again  near  the  summit  of  Sh.;ke5peare's 
cliff  on  the  west  of  Dover:  proving  the  regular  stratifi- 
cation of  the  chalk,  and  its  gentle  dip  The  low  clifl" 
commencing  on  the  west  of  Dover,  consists  of  a  stratum 
of  chalk,  containing  numerous  beds  of  sponges,  and 
other  organic  remains,  but  no  flints;  this  bed  forms- the 
great  body  of  Shakespeare's  clifl",  from  the  base,  lo 
where  it  underlies  the  chalk  with  few  (lints  near  the 
summit,  and  continues  to  rise  five  miles  westward,  until, 
near  Folkstone,  where  the  clifl' is  550  feet  high,  it  forms 
the  greater  part  of  the  upper  half.  Immediately  at  the 
foot  of  Shakespeare's  clifl",  a  new  stratum  rises  from  the 
beach,  consisting  of  chalk,  also  without  Hints,  containing 
few  organic  remains,  and  above  SO  feet  thick  ;  it  is  separa- 
ted from  the  superincumbent  bed  by  a  bed  of  marl,  which 
may  be  seen  with  little  interruption  for  five  miles.  A  little 
on  the  west  of  Shakespeare's  cliff,  the  grey  chalk  rises, 
and  may  be  traced  to  where  the  high  cliff"  terminates 
above  I'^olkstone.  This  chalk  is  of  a  grey  colour,  is 
softer  than  common  chalk,  contains  some  alumina,  and 
the  same  kind  of  organic  remains  as  are  commonly  found 
in  chalk,  and  some  thin  beds  of  sandstone,  but  no  flints. 
But  it  is  impossible  to  discover  the  thickness  of  this 
body,  for  though  the  cliff'  near  Folkstone  is  55.0  feet 
high,  a  most  enormous  and  picturesque  ruin  covers  its 
base.  It  is,  however,  probable  that  the  chalk  there  rests 
upon  a  bed  of  blue  marl,  and  that  the  giving  way  of  this 
stratum  has  been  the  cause  of  the  ruin.  The  marl  is 
seen  lying  on  the  green  sand  at  Copt  Point  near  Folk- 
stone, and  at  places  between  that  point  and  the  chalk- 
hills.  In  the  cliffs  east  and  west  of  Dover,  therefore,  we 
have  all  the  members  of  the  chalk  formation,  except  the 
marls;  which,  in  the  laic  of  Wight,  lie  above  and  below 
the  chalk  properly  so  called." 

The  chalk  of  Cambridgeshire  is  described  as  consist- 
ing of  two  varieties;  the  ufificr,  containing  the  common 
black  flint  in  abundance,  and  the  lower  or  grey  chalky 
which  contain  little  or  none.  If  a  line  be  drawn  fcom 
Royston  by  Balsham  to  Newmarket,  it  will  pretty  exactly 
define  the  limits  of  both  \Tiiieties;  the  hills  to  the  east- 
ward of  it  being  composed  of  the  upper  beds,  while  those 
to  the  west  consist  of  the  lower  or  grey  chalk,  which 
composes  by  far  the  greatest  part  of  the  hills  of  Cam- 
bridgeshire. It  is  considerably  harder  than  common 
chalk,  and  its  colour  is  usually  some  shade  of  grey.  Its 
provincial  name  is  chinch,  and  it  yields  the  best  lime. 
Some  of  the  beds  are  hard  eiiough  to  serve  the  purpose 
of  building  stone.  It  also  endures  the  fire  well ;  and  is 
used,  like  that  of  Ryegate  and  Measham  in  Surrey,  for 
the  backs  of  grates.  In  the  northern  extremity  of  the 
Cambridgeshire  hills,  the  chalk  appears  to  rest  upon  an 
extensive  bed  of  blue  clay,  termed  gault ;  but  there  is 
110  decisive  line  of  separation  between  them;  they  are 
considered  to  pass  into  each  other  by  degrees,  the  lower 
beds  of  the  grey  chalk  becoming  more  sandy,  and 
assuming  gradually  the  nature  of  an  argillaceous  loam 
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In  the  wolds  of  Lincolnshire,  the  chalk  lias  two  colours, 
red  and  white,  each  lying  in  regular  strata,  the  red  be- 
ing ijenerally  undermost;  in  the  white,  seams  of  flint 
are  treciuently  met  with  from  two  to  six  inches  thick. 
The  chalk  rests  upon  a  coarse  brown  pebbly-sand,  with- 
out organic  remains,  consisting  of  quartz  and  oxide  of 
iron. 

V,  Fifth  Secondary  Limestone. 

This  formation  is  one  of  the  members  of  the  series 
above  chalk,  and  will  be  included  in  the  description  of 
the  Paris  formation. 

III.   Secondary  Gyfisum. 

FICEtz  Gyps. —  IVerner. 
Secondaiy  Gypsum. — Jameson. 

There  are  two  principal  formations  of  this  rock  ;  one 
is  associated  with  the  rocks  of  the  variegated  or  new  red 
sandstone,  and  the  other  is  a  member  of  the  series  above 
chalk,  or  what  is  called  the  Paris  formation. 

1.  First  Secondary  Gyfisum,  including  Salt. 

Erster  und  Zweiter  FIcetz  Gyps,  and  Steinsalzgebirge. 
Werner. 

Characters. — It  occurs  granular,  foliated,  fibrous,  com- 
pact, in  crystals  (selenite,)  and  sometimes  anhydrous, 
lis  principal  colours  are  white  and  grey,  seldom  red  or 
brownish.  It  occasionally  contains  imbedded  crystals 
of  different  kinds,  such  as  quartz,  boracite,  arragonite, 
and  sulphur;  and  sometimes  disseminated,  and  imbed- 
ded masses  of  clay,  marl,  sandstone,  limestone,  sulphur, 
and  salt. 

Subordinate  beds. — It  contains  beds  of  marl,  clay,  lime- 
stone, sandstone,  sulphur,  and  salt.  These  beds  of  salt 
afford  the  mineral  salt  of  commerce,  and  are  worked  in 
the  salt  mints  of  Cheshire,  Austria,  and  Poland. 

Structure. — It  is  either  distinctly  stratified,  or  is  dis- 
posed in  short  but  thick  and  iinstraiified  beds.  Caves, 
varying  in  magnitude  froni  a  few  yards  to  many  fathoms 
in  extent,  occur  in  it;  and  of  these  there  are  striking 
examples  in  Timringia,  and  in  other  countries.  It  is 
conjectured  that  they  owe  their  origin  to  masses  of  salt 
which  they  formerly  contained,  and  which  have  been 
renioved  in  the  course  of  ages  by  the  action  of  subter- 
ranean waters.  The  magnitude  of  these  caves  is  further 
increased  by  the  action  of  percolating  water  traversing 
the  gypsum  itself.  Frequently  the  roofs  of  the  caves 
yield  and  fall  in,  and  thus  hollows,  often  funnel-shaped, 
are  formed  in  the  surface  of  the  country. 

Petrifactions. — It  rarely  contains  petrifactions;  and 
of  these,  species  of  the  following  genera  have  been  met 
with  :  viz.  madreporites,  ammonites,  tcllenites,  and 
branches  and  trunks  of  trees  variously  bituminized. 

Grognos'.ic  Situation. — It  is  contained  in,  or  rests  upon 
the  new  red  or  vai legated  sandstone. 

Geografihic  Situation — It  occurs  but  in  small  quanti- 
ties in  Scotland,  whereas  in  Kngland  it  is  abundant  in 
some  districts,  as  in  Cheshire,  Worcestershire,  &c. 

2.   Second  Secondary  Gyfisum, 

This  formation  occurs  along  with  the  rocks  of  the 
Paris  formation,  and  will  be  described  under  that  head. 

IV.  Secondary  or  Flatz   Trafi-Rocks. 

Under  this  division  we  include,  as  a  matter  of  conve- 
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nicnce,  the  secondary  trap  sand  porphyries.     Wc   shall 
first  describe  the  traps,  and  next  the  poiphyries. 

FIcetz  Trap. —  Werner. 

The  rocks  of  this  series  are  compounds  of  augiie  and 
felspar,  with  occasional  intermixtures  of  hornblende. 
The  following  are  the  different  kinds  of  these  rocks, 
viz.  1.  Greenstone;  2.  Amygdaloid;  3.  Wacke;  4.  Ba- 
salt ;  and  5.  Trap  tuff. 

1.  Greenstone. — Jameson. 
G I  unstein. —  It'erner. 

Comfiosition. — Is  a  granular  aggregate  rock  of  augite 
and  felspar.  The  felspar  is  sometimes  red,  but  more 
frequently  of  R'ty  colour,  and  the  augite  is  almost  al- 
ways blackibh-green.  It  varies  from  rather  coarse  gra- 
nular to  the  compact,  when  the  concretions  are  only 
discernible  by  means  of  their  glimmering,  and  then  the 
mass  has  much  of  the  basaltic  character. 

Imbedded  Minerals. — These  are  augiie,  basaltic  horn- 
blende, felspar,  calcareous  spar,  diallage,  and  iron  py- 
rites. In  the  true  porphyritic  greenstone,  as  that  of 
Arthur  Seat,  the  imbedded  crystals  are  of  felspar. 

Structure. — It  is  sometimes  amygdaloidal,  and  the 
amygdaloidal  portions  are  of  zeolite,  calcareous  spar,  or 
quartz.  Frequently  it  is  disposed  in  colunms  or  pil- 
lars, and  these  are  again  composed  of  globular  and 
concentric  lamellar  concretions.  Sometimes  the  whole 
mass  of  the  bed  is  arranged  into  balls  or  globular  con- 
cretions, or  is  disposed  in  tabular  concretions.  The 
beds  vary  in  thickness  from  a  few  inches  to  many  fa- 
thoms, and  in  the  thicker  beds  stratification  is  discern- 
ible. 

Cotemfioraneous  Veins. — Very  often  beds  of  secondaiy 
greenstone  include  veins  of  various  descriptions,  that 
appear  to  be  of  cotemporaneous  formation  with  the 
rock.  The  following  enumeration  contains  a  few  of  the 
veins  met  with  in  the  secondary  greenstones  of  Scot- 
land : 

1.  Calcareous  spar.  2.  Calcareous  spar  and  quartz; 
the  quartz  sometimes  in  the  form  of  amethyst  or  rock- 
crystal,  but  more  frequently  as  common  quartz.  3.  Cal- 
careous spar,  common  quaitz,  and  calcedony.  4.  Cal- 
careous spar,  heavy  spar,  and  quartz.  5.  Calcareous 
spar,  and  heavy  spar,  with  glance  coal.  6.  Calcareous 
spar,  heavy  spar,  and  brown  hematite.  7.  Quartz,  with 
red  hematite  and  iron  glance.  8  Calcareous  spar,  brown 
spar,  and  sparry  iron.  9.  Calcareous  spar,  heavy  spar, 
prehnite,  and  zeolite.  10.  Felspar,  either  grey  or  red. 
II.  Iron  pyrites.  12.  Red  cobalt.  13.  Yellow  copper 
pyrites. 

Petrifactions. — Fossil  organic  remains  are  of  rare  oc- 
currence in  trap  rocks.  P- trifled  shells  have  been 
found  in  greenstone,  and  also  in  that  slaty  rock  (slaty 
compact  felspar)  frequently  associated  with  it. 

Geognostic  Situation. — Occurs  in  beds,  imbedded 
masses,  and  veins,  in  the  old  led  sandstone,  coal  forma- 
tion, variegated  sandstone,  and  in  various  secondary 
limestones.  Veins  occur  in  primitive  and  transition  dis- 
tricts. It  is  occasionally  associated  with  a  secondary 
sicnite. 

Geografihic  Situation. — It  is  a  very  abundant  rock  in 
the  sandstone  and  coal  districts  of  Scotland,  and  is  not 
uiifrequent  in  many  primitive  and  transition  tracts  also 
in  this  country.  Veins  of  it  traverse  the  coal  forma- 
tions in  the  north  of  England,  and  although  met  with  in 
3M 
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other  parts  of  England,  is   by  no  means   so  abundant 
there  as  in  Scotland. 

2.  Amyc^i]<i\o\A.— Jameson. 
Mandclsttin. —  Werner. 

Characters. — This  rock  has  a  basis  or  ground  inclu- 
dinj^  amygdaloidal  portions  of  various  rriiiierals.  The 
basis  or  ground  ia  generally  an  intimate  combination  of 
augite  and  felspar  in  a  very  imperfectly  crystallized 
state.  Its  colour  is  frequently  green  ;.  sometimes  red- 
dish when  much  iron-shot ;  or  nearly  black  wlien  the 
predominating  material  is  augite.  The  amyt^daloidal 
masses  vary  in  llicir  nature;  some  are  calcareous  spar, 
or  brown  sjjar,  or  heavy  spar,  while  others  are  green 
eanli,  c|U;'nz,  steatite,  or  lithomarge. 

Imbedded  Minerals. — Besides  amygdaloidal  masses, 
the  rock  someiiiiies  contaiiis  crystals  of  felspar,  augite, 
or  hornblende,  thus  affording  examples  of  the  union  of 
the  amygdaloidal  and  porphyritic  structures. 

Structure. — It  occurs  in  colunn)ar,  globular,  and  also 
in  tabular  distinct  concretions;  and  occasionally  it  is  im- 
perfectly stratified. 

Geognosiic  Situation. — It  generally  occurs  in  moun- 
tain masses  or  beds,  and  sometimes  in  veins,  and  prin- 
cipally associated  with  rocks  of  tlie  sandstone  and  lime- 
stone series. 

Geogra/ihic  Situation. — It  is  an  abundant  rock  in  the 
souU.  aii(i  middle  divisions  of  Scotland,  both  on  the 
man. land  and  among  the  islands,  as  in  Arran,  Mull, 
Rum,  Eigg,  Canna,  and  Skye. 

3.  VVackc. — Jameson. 
W  a  c  k  e Werner. 

Characters  —This  rock  has  generally  a  greenish-grey 
colour  ;  less  frequently  it  is  reddish,  or  of  a  brown  or 
blackish  cast.  The  fracture  surface  is  dull,  or  only 
faintly  glimmering,  and  the  fracture  is  even,  or  flat  con- 
choidal.  It  is  opaque,  and  more  or  less  shining  in  the 
streak;  soft  ;  sectile  ;  easily  frangible;  and  specific  gra- 
vity about  2.8. 

Com/iosition. — It  appears  to  be  a  very  intimate  com- 
binviuon  of  turthy  augite  and  earthy  felspar. 

Structure. — Sometimes  occurs  in  globular  and  inij)cr- 
fect  coiiiiiinar  coiicretions,  and  occasionally  it  has  the 
aii.ygdaloidal  structure. 

Geognostic  Situation.— It  occurs  in  beds,  imbedded 
i>.ias;it=.  and  in  veins  in  sandstone  and  limestone. 

Geogra/ihic  Situati'jn. — It  occurs  along  with  amygda- 
loid and  greenstone  in  our  coal-fields  in  different  parts 
of  Scotland,  and  also  in  the  new  red  sandstone,  and  some 
other  secondary  formations. 

4.  Basalt,  Jameson. 
Basalt,   Werner. 

Characters. — Its  colours  are  generally  greyish,  or 
greenish-black,  and  rarely  inclines  to  grey.  Internally 
it  is  dull  or  feel>ly  glimmering.  The  fracture  in  the 
coarser  varieties  is  large,  or  small-grained  uneven  ;  of 
the  more  crystalline  varieties,  even  inclining  to  large  and 
flat  conchoidal,  and  seldom  to  splintery.  It  is  opaque, 
or  feebly  translucent  on  the  edges.  It  yields  a  pale 
grey-coloured  streak.  It  is  semi-hard,  bordering  on 
hard.  It  is  rather  brittle,  and  is  difiicultly  frangible. 
Specific  gravity  ^  3.08. 

Structure  —Ix.  occurs  in  distinct  concretions  of  vari- 
ous descriptions.  They  are  generally  columnar,  vary- 
i.ng  from  a  few  inches  to  some  fathoms,  even  to  up- 


wards of  100  feet  in  length  ;  the  number  of  sides  varies 
from  three  to  nine,  and  of  these  the  nine-sided  are  the 
rarest ;  they  are  straight,  curved,  and  either  parallel  or 
diverging;  sometimes  they  are  articulated,  arid  the 
joints  have  concave  and  convex  faces.  In  mountains, 
these  concretions  are  collected  into  large  groups,  and 
many  of  these  groups  or  colossal  concretions  form  a  hill 
or  mountain-  Sometimes  it  occurs  in  tabular,  some- 
times in  globular  concretions  ;  these  latter  are  frequent- 
ly composed  of  concentric  lamellar  concretions,  or  of 
columnar  concretions  radiating  Irom  a  centre.  Some  va- 
rieties are  composed  of  lar^e,  coarse,  and  fine  granular 
concretions. 

There  is  sometimes  a  tendency  to  stratification,  and 
varieties  occur  with  the  amygdaloidal,  and  also  with 
the  porphyritic  structures. 

Imbedded  Minerals. — The  most  frequent  imbedded 
minerals  are  olivine  and  augite  ;  besides  these,  grains 
and  crystals  of  felspar,  and  also  of  basaltic  hornblende, 
calcareous  spar,  and  magnetic  iion  ore,  are  met  with. 

Decomposition. — Some  varieties  are  easily  decompos- 
ed, paiticularly  those  that  incline  to  wacke  and  amyg- 
daloid, while  others  long  resist  the  action  of  the  atmos- 
phere. The  earth  formed  by  their  decomposition  has 
a  greasy  feel,  and  the  great  liuilfulness  of  basalt  coun- 
tries is  owing  to  this  basaltic  earth.  Sometimes  the 
imbedded  minerals  decompose,  at  length  full  out,  and 
tluis  leave  the  basalt  with  a  vesicular  structure.  Olivine 
is  one  of  the  most  easily  decomposable  of  the  simple 
minerals  met  with  in  basalt,  being  even  more  easily 
broken  down  by  the  influence  of  the  weather  than  cal- 
careous spar  ;  on  the  contrary,  we  often  find  augite  and 
hornblende  unchanged,  after  the  basalt  has  been  reduced 
to  a  clayey  mass. 

Forms. — It  occurs  frequently  in  the  form  of  mountain 
caps,  having  tabular  or  conical  forms  ;  or  it  is  distri- 
buted in  long  ridges,  or  in  scalarlike  cliffs  and  terraces. 

Geognostic  and  Ge:>gra/ihic  Situations. — It  occurs  in 
beds,  imbedded  masses,  and  veins,  in  sandstone  and 
limestone  formations  in  Scotland,  England,  and  Ireland. 

5.  TraptuR',  Jameson. 
Trap-tuff,  It'erner. 

Comfiosition—Thh  rock  has  a  conglomerated  struc- 
ture, and  therefore  lus  a  basis  or  ground,  with  imbed- 
ded masses  of  various  forms  and  sizes.  The  ground  or 
basis  varies  in  its  nature;  sometimes  it  is  wacke  or 
greenstone,  or  it  inclines  to  basalt  or  amygdaloid.  The 
imbedded  masses,  which  arc  of  various  roundish  and 
indeterminate  angular  forms,  are  of  wacke,  amygdaloid, 
greenstone,  and  basalt ;  and  intermixed  with  these  are 
sometimes  masses  of  sandstone,  limestone,  slate  clay, 
bituminous  shale,  and  jasper.  The  masses  vary  in  size, 
from  that  of  a  pea,  to  several  yards,  or  even  fathoms,  in 
len!i;lh,  breadlh,  and  thickness. 

Petrifactions — It  sometimes  contains  trunks  and 
braiK'i.cs  of  trees,  more  or  less  bituminized. 

Structure. — It  occurs  in  beds,  which  are  from  a  few 
inches  to  many  fathoms  in  thickness  ;  is  sometimes  dis- 
tinctly stratified,  and  occasionally  it  is  disposed  in  glo- 
bular distinct  concretions,  the  balls  varying  from  a  few 
inches  to  several  feet  in  diameter,  and  also  in  columnar 
concretions. 

Geognostic  Situation. — It  occurs  in  imbedded  masses, 
beds  ar)(l  veins,  along  with  the  other  rocks  of  the  se- 
condary tr3p  seri-'s  already  enumerated. 

Geograflhic  Situation. — A  consitjerablc  portion  of  Ar- 
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thur  Seat  is  composed  of  this  rock ;  it  abounds  in  many 
of  our  red  sandstone  and  coal  districis,  and  is  very  fre- 
quently met  with  among  the  Hebrides,  as  in  Canna  and 
Eigg- 

13.       Secondary  Porphyry,  Jameson. 

Floetz  Porphir,  German  MineraloffisCs. 

The  secondary  porphyries  are  composed  of  felspar  in 
various  states  of  aggregation,  hornstone,  and  pitchstone, 
with  intermixed  grains  and  crystals  of  felspar,  quartz, 
and  other  minerals. 

The  following  are  the  rocks,  arranged  under  this 
head  : 

1.  Claystone.  2.  Claystone  porphyry.  3.  Felspar. 
4.  Felspar  porphyry.  5.  Clinkstone.  6.  Hornstone 
porphyry.     7.  Pitchstone.     8    Pitchstone  porphyry. 

1.  Claystone,  Jameson. 
Thonstein,  Werner. 

This  rock,  which  is  described  in  p.  462,  appears  to 
be  felspar  in  a  comparatively  loose  state  of  aggrei^ation. 
It  is  sometimes  conglomerated,  and  then  is  named  clay- 
stone tuff.  It  is  disposed  in  beds  and  veins  in  sand- 
stone districts,  and  in  coal-fields,  both  in  England  and 
Scotland.  I',  is  always  an  accompanier  of  rocks  of  the 
secondary  porphyry  formation. 

2.  Claystone  Porphyry.  Jameson. 
Thonslcin  Porpliir,  If't-rner. 

Comfiosition. — This  porphyry,  as  its  name  intimates, 
has  a  basis  of  claystone,  in  which  imbedded  crystals  of 
felspar  are  contained. 

Structure — It  occurs  in  columnar,  tabellar,  and  glo- 
bular dibtmci  concretions;  is  sometimes  conglomerated, 
rarely  vesicular,  and  occasionally   imperfectly  stratified. 

Imbedded  Minerals  —These  are  felspar,  quartz,  either 
in  grains  or  in  'JouDie  six-sided  pyramids,  mica,  augite, 
lioriililende,  and  iron  pyrites. 

Petrifactions. — Trunks,  branches,  and  twigs  of  trees, 
occur  iiiibfOaecl  in  this  rock,  and  tliese  are  generally 
penetrattd  or  i)eirifieil  with  wood-stone. 

Geognostic  Situation. — It  occurs  in  imbedded  masses, 
beds  and  veins,  in  secondary  sandstone  and  limestone 
districts,  and  is  sometimes  associated  with  the  secondary 
trap-ri,cks 

Geografihic  Situation. — The  Pentland  and  Ochil  hills, 
near  Eiimburg..,  contain  abundance  of  secondary  por- 
phyry, and  the  same  is  the  case  in  some  disuicts  in  the 
south  and  north  of  Scotland,  and  also  in  England  and 
Ireland.  It  is  a  frequent  rock  in  similar  situations  on 
the  continent  of  Europe. 

3.  Felspar,  Jameson. 

This  mineral  occurs  as  a  mountain  rock,  with  red  or 
grey  colours,  and  either  very  miimtely  foliated,  or  in  a 
compact  state. 

Geognostic  and  Geografihic  Situations. — It  occurs 
along  with  porphyry  and  claystone,  in  the  Pentlands 
and  Ochils ;  also  in  Arran,  and  in  several  places  on 
the  east  coast  of  Scotland,  associated  with  old  red  sand- 
stone. 

4.  Felspar  Porphyry,  Jameson. 
Felspath  Porphir,  Werner. 

This  rock  differs  from  the  preceding,  in  always  con- 
taining imbedded  grains  and  crystals  of  felspar. 


Geognoaticand  Geografihic  Situations. — It  occurs  along 
with  clay-stone  porphyry,  and  other  rocks  of  this  se- 
ries, in  the  Pentlands  and  Ochils,  and  in  other  parts  of 
Scotland. 

5.  Clinkstone  Porphyry,  or  Porphyry-slate,  Jameson. 
Klingstem  Pmphir,  Werner. 
Phonolith,  Daubuisson. 

This  rock  has  a  basis  of  that  kind  of  felspar  named 
clinkstone,  with  imbedded  crystals  of  felspar,  whence  it 
is  named  clinkstone-porphyry,  or  porphyry-slate,  from 
its  slaty  structure.  The  colour  of  the  basis  is  greenish, 
yellowish,  smoke,  bluish,  or  ash-grey;  sometimes,  also, 
blackish-green  ;  and  when  much  impregnated  with  iron, 
liver-brown  and  reddisli-brown.  Sometimes  several  co- 
lours occur  in  the  same  mass,  and  it  is  occasionally 
marked  with  greyish-coloured  spots,  and  fiequently 
shows  dendritic  aelincaiions  on  its  surface.  Its  fiaciurc 
is  splintery  in  the  small,  hut  slaty  in  the  large.  Hard- 
ness same  as  that  of  felspar.  It  is  more  or  less  trans- 
lucent on   the  edges,  and  some  varieties  are  opaque. 

Ivibedded  Minerals  —Besides  th:-  imbedded  grains  and 
crystals  of  felspar,  it  also  occasionally  contains  crystals 
of  augite  and  basaltic  hornblende,  zeolite  in  diusy  cavi- 
ties, and  very  seldom  quartz,  calcareous  spar,  iron-py- 
rites, and  iron-sand.     It  is  sometimes  vesicular. 

Structure. — It  is  frequently  arranged  in  columns  and 
tables,  like  ilose  of  basalt. 

Decomfiosition. — It  long  resists  the  action  of  the  wea- 
ther, but  in  course  of  time  it  becomes  covered  with  a 
thin  crust,  which  has  usually  a  greyish  wlii'.e  colour  in 
the  pure,  but  of  a  reddish  colour  in  the  iron-shot  varie- 
ties. 

Forms. — Like  basalt,  it  frequently  forms  conical  and 
tabular  hills,  and  exhibits  numerous  striking  and  rug- 
ged ciifTs. 

Geognostic  Situation.— It  occurs  in  imbedded  masses, 
beds,  and  veins,  in  red  sandstone,  in  the  coal-formation, 
and  aUo  in  secondary  limestone. 

Geografihic  Situation. — It  is  a  frequent  rock  in  the 
islands  of  Arran  and  Lamlash  in  the  Frith  of  Clyde; 
is  met  with  in  the  Girleton  hills  near  Haddington,  North- 
Berwick  Law,  Traprain  Law,  and  Braid  Hills,  near  Edin- 
burgh. 

6.  Hornstone  Porfihyry. 

Hornstein  Porphir. —  Werner. 

This  porphyry  occurs  in  imbedded  masses,  beds,  and 
veins,  along  with  claystone  porphyry,  and  in  similar 
situations,  both  geognostically  and  geographically. 

7.  Pitchstone. 
Pechstein. —  Werner. 

This  rock,  of  which  a  description  is  given  in  the 
oryctognostic  part  of  this  article,  occurs  in  considerable 
abundance  in  the  form  of  beds  and  veins  in  red  saDd- 
slone,  in  Arran,  and  other  districts  in  Scotland. 

8.  Pitchstone  Porfihyry. 

Pechstein  Porphir. —  Werner. 

This  rock,  which  has  a  base  or  ground  of  green  or 
black  pitchstone,  always  contains  imbedded  giains  and 
crystals  of  felspar,  which  is  generally  the  gl.issy  kind. 

Structure. — It  occurs  in  globular,  columnar,  and  ta- 
bular concretions. 
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Imbedded  Minerals. — Besides  felspar,  it  sometimes 
coniaiiis  imbedded  calcedony,  common  quariz,  calcare- 
ous spar,  and  also  zeolite. 

Geognoatic  Situation. — It  occurs  in  beds,  imbedded 
masses  and  veins,  in  various  secondary  trap  rocks,  also 
in  red  sandstone,  and  in  secondary  limestone. 

Oeogra/i/iic  Situations. — It  abounds  in  the  island  of 
Arran,  occurs  also  in  Lamlasli,  and  is  met  with  in  Mull, 
Eigij,  Sky,  and  other  parts  of  Scotlanil. 

V.  /formations  above  Chalk,  or  Paris  Formation. 

Terrain  Tertiaires. — Daubuisson. 

Under  this  division,  we  include  all  the  different  se- 
condary beds  which  are  of  posterior  formation  lo  chalk. 
They  are  principally  marl,  clay,  and  sand,  intcrstratified 
with  beds  of  limestone,  sandstone,  and  g)psuni.  The 
only  metalliftrous  minerals  they  contain  are,  iron  py- 
rites, and  brown  ironstone,  but  many  of  them  abound  in 
ort^anic  rentains.  This  set  ot  rocks  appears  more  of  a 
local  nature  than  any  ot  those  hitherto  describtd.  The 
followinj;  description  is  iilu^tiative  of  this  formation,  as 
it  occurs  around  Paris. 

Geogra/i/iic  Distribution. — It  extends  all  around  Pa- 
ris; to  the  noith,  as  far  as  Senlis  and  Laon  ;  to  the  cast, 
to  Kheims  and  Epernay  ;  to  the  south,  to  Orleans  ;  and 
to  the  west,  to  Chartres  and  Mantes.  It  may  be  consi- 
dered as  composed  of  seven  systems  of  beds,  viz. 

1.  Plastic  clay  with  sand. 

2.  Coarse  limestone,  or  limestone  with  cerites,  and 
accompanying  sand  and  sandstone. 

3.  Siliceous  limestone. 

4.  Gypsum  and  marl. 

5.  Marl. 

6.  Sand  and  Sandstone. 

7.  Fresh-water  limestone  and  mill-stone  or  buhr-stone, 
The    chalk    on    which  they   rest    presents   numerous 

inequalities,  in  and  over  which  these  beds  are  arranged, 
and  generally  in  a  horizontal  or  slightly  inclined  posi- 
tion. 

I.  Plastic  Clay  and  Sand. 

This  bed,  which  rests  immediately  upon  the  chalk, 
consists  of  an  unctuous,  tenacious,  and  variously  co- 
loured clay,  employed  by  potters,  and  named  by  Brong- 
niait,  plastic  clay.  It  contains  little  chalk,  but  is  fre- 
quently intermixed  with  sand,  particularly  towards  its 
upper  part;  sometimes  this  sand  is  divided  into  two 
beds.  It  varies  in  thickness,  in  some  points  not  ex- 
ceeding a  few  inches,  in  others  being  many  fathoms.  It 
contains  few  shells,  and  these  are  marine. 

2.   Coarse  Limestone^  with  Sand  and  Sandstone. 

Above  this  clay  is  a  bed  principally  of  a  calcareous 
nature,  composed  of  an  alternation  of  beds  of  coarse 
limestone,  mail,  and  slate-clay,  which  occur  always  in 
the  tame  order,  over  an  extent  of  25  leagues  of  coun- 
try. The  average  thickness  of  the  whole  together  is 
about  90  feet. 

The  lower  beds  are  very  sandy,  and  often  contain 
grains  of  a  green  matter,  resembling  that  found  in  the 
greeji  sand,  already  described  as  lying  under  the  chalk 
formation,  and  abounds  on  marine  shells. 

In  the  superior  beds,  there  are  layers  several  feet  thick, 
of  a  pale-yellow  limestone,  which  is  pretty  hard,  and  in 
large  grains,  and  forms  the  principal  building-stone  at 
Paris.     They  contain  great  abundance  of  petrifactions, 


and  particularly  of  cerites,  and  are  covered  by  marly 
beds.  Siliceous  productions  occur  principally  towards 
the  upper  part  of  the  formntion,  and  these  are  flint,  or 
(lint  passing  to  liornstone,  and  crystals  of  quartz.  In 
some  places  the  siliceous  matter  occurs  in  considerable 
masses,  even  whole  beds,  sometimes  in  the  form  of  sand- 
stone, which  abound  in  marine  shells,  and  ocrasioiially 
also  contains  fresh- water  shells,  such  as  lymnaea  and  cy- 
clostom?e. 

3.  Siliceous  Limestone. 

Above  the  coarse  limestone  is  a  limestone  which  con- 
tains fresh-water  shells.  It  is  stratified,  and  the  strata 
are  sometimes  soft  and  white,  sometimes  grey  and  com- 
pact, and  penetrated  with  silica,  in  all  directions  Some- 
times the  walls  of  cavities  and  fissures  arc  lined  with 
calcedony  and  small  crystals  of  c|uartz  ;  in  other  instan- 
ces the  siliceous  matter  is  formed  into  masses  of  vesicu- 
lar and  corroded  quailz,  named  buhr  or  millstone,  which 
has  been  regarded  as  the  skeleton  body  of  a  siliceous 
limestone,  the  calcareous  puriion  of  which  has  been  re- 
moved. 

4.  Gy/isum. 

The  gypsum  formation  tests  on  the  beds  just  de- 
scribed. It  consists  of  .in  alternation  of  beds  of  gyp- 
sum and  marl.  Where  thickest,  as  at  Moiiimartre,ncar 
Paris,  it  is  divided  into  three  beds.  The  lowest  bed  is 
composed  of  thin  layers  of  gypsum,  which  is  often  la- 
mell,  r,  of  solid  calcareous  marl,  and  slaty  argillaceous 
marl,  in  which  menilile  is  found;  and  t.ie  under  part 
of  this  bed  sometimes  encloses  mainie  shells.  In  the 
second  btd,  the  gypsum  is  in  great  quantity,  but  the 
marl  in  small  ([uantity ;  no  shells  occur,  but  petrified 
fishes  are  met  with.  The  u/i[iermcst  bed,  which  is  the 
principal  one,  is  four  times  thicker  than  the  others,  and 
is  that  which  is  quarried  on  account  of  its  gypsum  i 
thin  beds  of  marl  oceur  ;  the  i;ypsuni  is  sometiincs  60 
feet  thick;  it  is  naturally  divided  into  large  irregular 
prisms  like  basalt;  it  is  pure,  and  is  granular  foliated; 
the  lower  part  often  contains  flint,  and  the  superior  part 
passes  into  marl.  This  bed  is  particularly  distinguish- 
ed by  the  multitude  of  bones,  particularly  of  quadru- 
peds, which  it  contains;  and  it  also  contains  some  fresh 
water  shells.  This  formation,  at  its  line  of  junction  witii 
the  rock  of  limestone,  on  wnich  it  rests,  is  inlermixetl 
with  and  passes  into  it. 

5.  Marl. 

The  marls  that  rest  upon  the  gypsum,  and  which 
often  replace  ii,  are  of  two  kinds  ;  one  is  of  the  same 
nature  as  that  which  alternates  with  the  gypsum,  and 
contains  fresh  water  shells,  while  the  other  contains  ma- 
rine shells. 

The  first  are  in  general  white  aiid  calcareous  ;  they 
contain  silieificd  trunks  of  the  palm  tree,  and  species  of 
lymneus  and  planorbis.  Above  these  are  beds  of  argil- 
laceous marl,  which  are  sometimes  60  feet  thick  In 
these  beds,  balls  of  celestine  or  sulphat  of  stronlitcs  oc- 
cur. It  is  succeeded  by  several  thin  beds,  and  the 
whole  is  terminated  by  two  beds,  containing  vast  abun- 
dance of  oysters. 

6.   Sand  and  Sandstone. 

Resting  upon  the  marls  when  the  succession  of  beds 
is  complete,  there  is  a  great  bed  composed  of  sand  and 
sandstone,  sometimes  300  feet  thick. 
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The  sand  consists  of  angular  particles  of  quartz,  mix- 
ed wilh  earthy  carbonate  ot  lime,  and  fragments  of  shells  ; 
sometimes  it  is  quite  pure  and  thin;  it  is  used  for  mak- 
injj  plate  glass.  There  arises  from  amongst  this  sand 
a  kind  of  sandstone,  which  is  used  in  paving  the  streets 
of  Parib,  and  the  roads  in  its  vicinity.  It  is  composed 
of  transparent  shining  angular  particles  of  rock-crystal 
immediately  connected  together,  or  williout  any  basis  or 
cement.  Sometimes  the  particles  are  so  loosely  aggre- 
gated, that  they  can  be  separated  by  the  simple  pressure 
cf  the  finger,  while  in  other  cases  they  are  so  closely 
aggregated  as  to  pass  into  a  state  nearly  approaching  to 
that  of  coHipact  quailz.  The  sandstone  or  quanz  is 
disposed  in  the  sand  in  various  Wuys;  sometimes  it  is 
in  large  or  small  imbedded  masses,  or  in  beds  sometimes 
several  fett  thick,  and  extending  to  a  considerable  dis- 
tance. This  bed  of  sand  and  sandstone,  contains  few  ma- 
rine organic  remains,  and  those  that  do  occur  are  confined 
to  its  upper  part,  where  it  is  intermixed  with  a  calca- 
reous sand.  It  is  indeed  a  general  observation,  that 
animal  remains  occur  very  rarely  in  quaitzy  rocks,  but 
abundantly  in  those  of  a  calcareous  nature. 

Sometimes  the  sandstone  contains  colemporaneous 
portions  of  flint,  hornstone,  flinty-slate,  and  thus  a  con- 
glomerate is  formed. 

7.    Frcih  Water  Limestone,  ivith  Miihtone,  or  Buhrstone. 

There  frequently  rests  immediately  upon  the  preced- 
ing sand  and  sandstone,  a  thick  bed  consisting  of  layers 
of  sand,  marl,  clay,  and  millstone.  The  mill  or  buhr- 
stone is  quartz,  in  a  vesicular  and  corroded  form,  and 
which  forms  beds  sometimes  upwards  of  one  hundred 
feet  thick.  Its  vesicular  form  adapts  it  for  millstones, 
and  hence  it  is  very  extensively  quarried  for  this  pur- 
pose, and  exported  to  England  and  other  countries. 

Above  these  layers,  and  forming  the  uppermost  por- 
tion of  the  belies  of  rocks  which  rests  upon  chalk,  is  a 
foimatioJi  of  limestone  different  from  those  already  de- 
scribed, and  which  extends  to  very  considerable  dis- 
tances. It  is  highly  impregnated  with  quarizose  mat- 
ter, and  contains  abundance  of  fossil  shells,  which  are 
said  to  btlong  to  the  divibion  of  land  and  fresh  water 
ihells,  and  hence  this  limestone  has  been  named  yr«A 
ivnter  limestone.  It  is  of  a  yellowish  white  colour, 
fracture  earthy  or  conchoidal,  varies  in  hardness  Itom 
that  of  compact  limestone  to  that  of  the  softer  marls. 
It  frequently  coiitains  flint  and  hornstone,  and  also  beds 
of  the  vesicular  quartz,  or  buhrstone,  which,  in  gene- 
ral, is  more  compact  than  that  found  in  the  preceding 
formation.  It  is  further  particularly  distinguished  by 
its  containing  numerous  irregular  cylindrical  cavities, 
and  by  tlse  animal  remains  it  contains,  resembling,  in 
ch:  racters,  the  genera  lymnaea,  planorbis,  cyclostoma, 
and  helix  of  our  present  marshes. 

Observations  on  the  Paris  Formation. 

This  remarkable  gioup  of  rocks  has  been  sometimes 
distinguished  into  four  divisions  or  beds,  according  to 
the  kind  and  distribution  of  the  organic  remains  it  con- 
tains. The_/frsf  or  lowest  bed  includes  the  plastic  clay, 
coarse  limestone  and  interior  sandstone,  in  all  of  which 
the  organic  remains  are  said  to  be  entirely  marine.  The 
second  bed  contains  the  lower  siliceous  limestone,  and 
the  lower  gypsum  and  marls,  both  of  which  contain 
scarcely  any  other  petrifactions  than  those  of  land  and 
fresh  water  animals  ;  and  hence  is  called  a  fresh  -uiaier 
formation.     The  third  bed  is  composed  of  the  superior 


marls,  sands,  and  sandstones,  and  the  few  petrifactions 
it  contains  are  of  marine  sheila.  Lastly,  \.hc  fourth  bed 
is  a  great /rrs/j  water  formation. 

A  series  ot  rocks,  possessing  many  of  the  characters 
of  those  around  Paris,  occurs  in  the  Isle  of  Wight, 
and  the  neighbouring  districts  in  the  south  of  Eng- 
land, and  has  been  well  described  and  illustrated  by  an 
excellent  man  and  good  observer,  Mr.  Webster  of  the 
Geological  Society  of  London.  Beudant  describes  rocks 
of  the  same  nature  as  occurring  in  Provence,  and  informs 
us  that  '.he  famous  quarries  of  Aix,  which  afford  so 
many  different  kinds  of  petrified  fishes,  are  situated  in  a 
marl  belonging  to  the  Paris  formation.  The  famous 
district  of  Oeningen  on  the  banks  of  the  Lake  of  Con- 
stance, so  well  known  to  naturalists  on  account  of  the 
great  variety  of  petrifactions  it  affords,  agrees  in  its 
general  characters  with  the  Paris  formation.  The  fresh 
water  limestone  has  been  found  in  Auvergne,  in  the 
vicinity  cf  Montpellier,  to  the  north  of  Tarn,  between 
Montauban  and  Agen;  also  in  Spain,  in  the  vicinity  of 
Burgos  and  Seville;  in  Germany,  near  Ulm;  and  in 
Italy,  in  the  Roman  States. 

8.  BroKvn-Coal,  assosiated  with  Rocks  above  Chalk. 

Associated  with  a  group  of  rocks  above  chalk,  there 
are  sometimes  extensive  formations  of  brown-coal. 
There  is  a  fine  example  of  this  arrangement  of  brown- 
coal  in  the  North  of  France,  in  the  country  extending 
from  Beauvais  to  the  viciiuty  of  Rheims.  There  are  five 
beds  of  brown-coal,  varying  from  two  to  six  feet  in 
thickness  ;  and  are  separated  from  each  other  by  layers 
of  gravel  and  loam.  Both  the  coal  and  the  layers  be- 
tween it  are  impregnated  with  iron  pyrites.  The  whole 
is  covered  with  beds  of  marl  and  limestone  ;  those  beds 
which  rest  immediately  upon  the  coal  contain  fresh 
water  shells,  while  those  at  a  distance  from  it  include 
marine  shells;  and  it  is  said  that  the  uppermost  part  is 
a  shelly  sandstone.  M.  Marcel  de  Serres  informs  us, 
that  in  the  vicinity  of  Beziers  fresh  water  shells  are 
found  in  a  bed  of  brown-coal,  which  is  covered  by  bitu- 
minous beds,  bituminous  limestone,  witli  fresh  water 
shells,  compact  limestone,  without  shells,  and,  lastly, 
with  a  limestone  containing  impressions  of  cerites. 
Sometimes  this  brown-coal  is  covered  with  trap-rocks 
or  lavas. 

The  brown-coal  formation  contains  a  few  imbedded 
minerals,  such  as  iron-pyrites,  bog-iron  ore,  selenite, 
honey-stone,  retin-asphalt,  and  a  mineral  of  an  inflam- 
mable and  rfaxy  naiurc. 

Class  IV.     Alluvial  Rocks. 

This  class  comprehends  those  rocky  substances  form- 
ed from  previously  exisiing  rocks,  of  which  the  mate- 
I'ials  have  been  broken  down  by  the  agency  of  water 
and  air;  they  are  thtrefore  generally  loose  in  their  tex- 
ture, and  are  never  covered  with  any  real  solid  and 
rocky  secondary  strata. 

Werner  divides  them  in  the  following  manner: 

1.  Mountain  alluvial  formations. 

a.  On  the  summits  of  n'ountains. 

b.  On  the  sides  of  mountains,   and  at   the   foot  of 

mountain  ranges. 

2.  Alluvial  formations  o/  lotv  or  flat  lands. 

1,  Mountain  alluvial  formations. 
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a.  On  Summica  of  Mountains. 

The  alluvium  found  on  the  tops  of  mountains,  and 
mountain-chains,  consists  generally  of  a  thin  bed  form- 
ed by  the  decomposition  of  the  immediately  subjacent 
rocks.  This  bed,  particularly  when  covered  with  ve- 
getable matter,  forms  a  coat  which  long  protects  the 
solid  strata  from  the  wasting  influence  of  the  weather. 

b.  Jn  VaUeys. 

The  disintegrated  rocks  on  the  sides  of  valleys,  yield- 
ing to  their  own  weight,  or  carried  downwards  by  tor- 
rents, are  stopped  at  the  foot  of  the  mountain;  they  are 
accumulated  there,  and,  in  the  course  of  time,  form  a 
deep  protecting  cover  for  the  lower  part  of  the  moun- 
tain, and  fill  up  the  bottoms  of  the  valleys. 

c.  At  the  foot  of  Mountain  Ranges. 

Besides  the  alluvial  covering  on  the  bottoms  of  val- 
leys, and  on  the  basis  of  their  bounding  hills  and  moun- 
tains, there  often  occurs  very  extensive  alluvial  forma- 
tions, extending  to  a  greater  or  lesser  distance  from  the 
general  foot  of  the  acclivity  of  the  great  mountain- 
chains,  or  mountain  groups.  These  formations  are  com- 
posed of  fragments  of  the  neighbouring  mountains,  but 
are  arranged  in  a  vast  horizontal  bed  ;  thus  intimating 
that  they  must  have  been  levelled  by  the  action  of  a 
great  mass  of  water,  in  the  form  of  a  lake  or  inland  sea. 
The  plains  of  Piedmont  and  Lombardy,  at  the  foot  of 
the  Alps,  present  a  colossal  example  of  this  kind  of  al- 
luvial formation. 

2.  Alluvial  formations  of  the  low  or  flat  lands. 

The  alluvial  substances  met  with  in  the  great  plains 
are  principally  sands  and  clays  of  different  descriptions. 
These  occasionally  include  various  minerals,  such  as 
calcareous  tuffa,  peat,  &c. 

We  shall  first  describe  the  sand  and  clays,  and  after- 
wards the  calcareous  tuffa,  and  other  subordinate  sub- 
stances met  with  in  them. 

a.  Sand. 

Sand,  as  is  well  known,  is  formed  of  small  grains 
supposed  to  have  been  derived  from  previously  existing 
rocks  of  a  quartzy  nature.  It  sometimes  covers  im- 
mense tracts  of  country,  and  forms  great  deserts,  as 
those  of  Barbary  and  of  Arabia. 

The  extreme  fineness  of  the  particles  renders  the 
sand  moveable  by  the  slightest  breath  of  wind,  so  that 
■when  the  storm  rages,  the  desert  presents  a  picture 
of  moving  waves,  mountains,  and  pillars,  that  baffle  all 
description,  and  which  overwhelm  vast  tracts  of  country, 
carrying  every  where  desolation  and  destruction. 

£)owns.— When  the  sea-coast  is  low,  and  the  bottom 
consists  ot  sand,  the  waves  push  this  sand  towards  the 
shore,  where,  at  every  reflux  of  the  tide,  it  becomes 
partially  dried ;  and  the  winds,  which  almost  always 
blow  from  the  sea,  drift  up  some  portion  of  it  upon  the 
beach.  By  this  means,  downs,  or  ranges  of  low  sand 
hills,  are  lormed  along  the  coast.  These,  if  not  fixed 
by  the  growth  of  suitable  plants,  either  disseminated  by 
nature,  or  propagated  by  human  industry,  would  be 
gradually,  but  certainly,  carried  towards  the  interior, 
covering  up  the  fertile  plains  with  their  sterile  particles, 
and  rendering  them  unfit  for  the  habitation  of  mankind  ; 
because  the  same  winds  which  carried  the  loose  dry 
■sand  from  the  shore  to  form  downs,  would  necessarily 


continue  to  drift  that  which  is  at  the  summit  further  to- 
wards the  land. 

b.   Clays. 

Many  extensive  plains  are  covered  with  clays  and 
loams  of  various  descriptions;  these  also  occur  filling 
up  hollows  in  plains,  and  forming  extensive  tracts  on 
the  sides  of  lakes,  and  at  the  mouths  of  rivers  where 
they  enter  lakes,  or  meet  with  the  waters  of  the  ocean. 
These  clays  are  formed  by  the  disintegration  of  felspar, 
micaceous,  and  slate  rocks. 

1.  Substances  that  occur  in  the  sand  and  clay. 

These  are,  1.  Calcareous  tuff;  2.  Bog-iron  ore;  3. 
Ores,  metals,  and  gems  in  grains;  4.  Common  salt;  5. 
Subterranean  and  submarine  forests  ;  6.  Peat. 

1.  Calcareous  tuff. — There  are  two  kinds  of  this 
rock,  one  of  old  formation,  and  another  which  is  daily 
forming.  The  first  appears  to  have  been  deposited 
from  tlie  waters  of  lakes  that  formerly  existed  in  lime- 
stone districts,  but  which  have  long  since  disappeared. 
Thuringia  affords  striking  examples  of  this  formation 
of  calc-tuff.  The  tuff  there  rests  upon  gravel,  or  on 
the  rocks  of  which  the  country  is  composed  :  it  forms 
beds  sometimes  upwards  of  fifty  feet  thick,  and  wliich 
are  composed  of  strata  of  compact  and  porous  tuffa, 
which  frequently  alternate  with  each  other,  and  be- 
tween them  are  sometimes  thin  beds  of  a  brown  bitumi- 
nous earth.  When  the  lakes  contain  no  plants,  then  the 
tuff  deposited  in  it  is  always  compact,  but  if,  on  the 
contrary,  they  abound  in  reeds,  rushes,  confervae  &c. 
the  tuff,  owing  to  this  intermixture,  is  porous,  and  loose 
in  its  texture.  These  tuffs  in  Germany  contain  osseous 
remains  of  elephants,  rhinoceroses,  megatheria,  deers, 
&c.  and  sometimes  also  remains  of  fresh  water  shells, 
analogous  to  the  species  at  present  met  with,  and  also 
impressions  of  indigenous  plants  ;  and  very  lately  fossil 
human  skulls  are  said  to  have  been  met  with  in  this 
formation. 

The  waters  which  flow  along  the  surface  of  the 
globe,  and  which  are  charged  with  calcareous  earth, 
deposit  it  on  the  districts  they  traverse,  and  thus  form 
tuffas,  which  are  either  porous  or  compact.  An  exim- 
ple  of  this  formation  occurs  at  Starlyburn  near  Burnt- 
island in  Fift'shire. 

2.  Bog-iron  ore. 

Water,  in  its  passage  over  and  through  rocks  con- 
taining iron,  abstracts  a  portion  of  it ;  it  also  carries 
away  the  iron  contained  in  the  beds  of  decaying  vege- 
table matter  it  passes  through,  and  in  both  cases  a  por- 
tion of  the  water  combines  with  the  iron,  so  that  when 
the  iron  comes  to  be  deposited  on  the  bottom  of  lakes,  or 
spread  over  the  flat  country,  it  appears  in  the  form  of 
hydrate  of  iron,  and  thus  gives  rise  to  the  beds  of  bog- 
iron  ore,  met  with  in  alluvial  districts.  In  many  dis- 
tricts in  Scandinavia,  where  the  primitive  strata  are  very 
richly  impregnated  with  iron,  bog-iron  ore  is  found  in 
great  abundance  in  the  bottom  of  lakes,  and  so  rich,  as 
to  yield  60  per  cent,  of  hydrate  of  iron.  The  iron  is 
dredged  out  in  some  instances  every  ten,  in  others  eve- 
ry twenty  and  thirty  years,  thus  showing  the  rapid  re- 
newal of  the  deposite.  Some  lakes  or  morasses,  the 
bottoms  of  which  are  covered  with  these  ferruginous 
deposites,  dry  up,  and  become  covered  with  a  bed  of 
soil  and  grass,    and   thus  form  meadoiv-ore  .'^Werner 
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gives  the  following  account  of  the  formation  of  this  ore 
of  iron,  as  observed  by  him  in  Lusatia.  He  disiin- 
guishes  three  principal  varieties,  which  he  refers  to 
three  periods  of  formation  ;  that  which  is  obtained  from 
swamps,  and  whicli  is  still  soft  at  the  lime  of  its  being 
removed,  he  names  gwam/i-ore ;  ihat  which  is  hard  and 
covered  with  marsh  plants,  is  his  marsh-ore  ;  and  lastly, 
that  which  is  dug  from  districts  eniirtly  dry  and  cover- 
ed with  a  thin  layer  of  soil,  is  named  meadoworc. 

3    Ores,  metals,  and  gems  in  grains. 

Some  kinds  of  alluvia,  particularly  ihose  in  moun- 
tainous districis,  contain  masses  and  grains  of  ores  and 
native  metals,  which  are  derived  from  metalliferous 
veins,  metalliferous  beds,  or  from  rocks  through  which 
the  metalliferous  minerals  have  been  dibseminaied.  If 
the  minerals  yield  easily  to  decomposition  and  tritura- 
tion, they  arc  reduced  to  very  minute  particles,  and 
become  intimately  mixed  with  various  clays  and  loams; 
but  if  their  hardness  and  tenacity  is  such  that  they  re- 
sist obstinately,  then  they  appear  in  rolled  pieces,  and 
in  grains  oi  various  sizes  and  forms.  The  ores  and  me- 
tals most  frequently  met  witn  in  this  situation,  are  iron- 
pyrites,  tin-ore,  native  gold,  and  platina.  The  three 
latter  are  those  which,  on  account  of  their  value,  are 
extracted  from  the  sands  and  clays  by  washing. 

The  washing  for  gold  is  practised  in  many  countries, 
and  in  some,  as  in  Brazil,  to  a  great  extent.  Indeed, 
nearly  three-fourths  of  the  gold  of  commerce  are  ob- 
tained from  sand  by  washing. 

Platina  is  obtained  by  washing  the  alluvial  soil  of 
the  province  of  Choco  in  Peru  ;  and  there  it  is  accom- 
panied with  fragments  of  basalt,  zircon,  titanium,  iron 
sand,  and  grains  of  gold.  The  metals  known  under  the 
names  palladium,  rhodium,  osmium,  and  iridium,  are 
also  obtained  from  the  sands  of  Choco. 

Tin-ore  is  found  in  considerable  abundance  in  alluvial 
soil  in  Cornwall,  Saxony,  and  in  the  island  of  lianca. 

Many  of  the  gems  are  obtained  by  washing  alluvial 
sands  and  clays;  the  pyrope  or  garnet  of  Bohemia, 
zircons,  rubies,  topazes,  and  diamonds,  are  collected  in 
alluvial  districts. 

4.  Common  Salt. 

Rock-salt  occurs  in  great  abundance  in  the  deserts 
of  Africa  and  Arabia,  the  plains  of  Persia,  and  the 
steppes  of  Siberia. 

5.  Subterranean  and  Submarine  Forests. 

Sometiines  whole  forests  are  found  covered  with  al- 
luvial deposites,  and  these  are  either  under  alluvium  on 
the  dry  land,  or  extend  under  the  waves  of  the  ocean. 
The  first  are  denominated  subterranean,  and  the  latter 
suimiarine  forests.  There  is  an  extensive  subterranean 
forest  in  Lincolnshire,  and  another  in  Lancashire  ;  and 
on  tlie  coast  of  Lincolnshire  there  is  an  immense  sub- 
marine forest,  which  has  been  particularly  described  by 
Mr.  Correa.  The  sinking  and  sliding  of  the  alluvial 
strata,  and  the  breaking  down  of  natural  sea-barriers  on 
front  of  fiats,  marshes,  and  lakes,  easily  explain  all  the 
phenomena  exhibited  by  submarine  forests. 

6.  Peat. 

There  are  six  different  kinds  of  peat,  viz.  mountain, 
marsh,  lake,  forest,  marine,  and  trans/iorted,  all  of  which 
we  shall  describe  in  our  natural  and  economical  history 
of  this  substance  under  the  head  Peat. 


Cl.\ss  V.     Volcanic  Rocks. 

We  include  under  this  class  all  those  rocks  which  are 
alleged  to  have  been  formed  by  the  agency  of  volca- 
noes.    They  may   be  divided  into  the  following  orders. 

1.  Pseudo-volcanic.  2.  Thermal,  or  those  formed  from 
the  water  of  hoi  springs.  3.  Those  formed  from  torrents 
of  hot  water  issuing  from  volcanoes.  4.  Rocks  formed 
by  torrents  of  niud  flowing  from  subterranean  volcanic 
lakes.  5.  Rocks  formed  by  air  or  mud  volcanoes.  6. 
Volcanic. 

1.  Pseudo-volcanic. — Pseudo-volcanic  rocks  are  por- 
tions ol  previously  existing  strata,  which  have  been 
more  oi  less  altered  by  the  action  of  heat  emanating 
irorn  beds  of  coal  in  a  state  of  combustion.  The  follow- 
ing species  are  enumerated  by  geologists.  1.  Burnt- 
clay.  2.  Porcelain-jasfier.  3.  Earth-slag.  4.  Colum- 
nar clay-iron  ore.     And  5.  Polishing-slate. 

1.  Burnt-clay. — Its  colour  is  usually  red,  and  some- 
times grey,  yellow,  and  brown,  and  occasionally  spotted 
or  striped.  Sometimes  it  encloses  impressions  of  plants. 
It  is  clay  or  slate-clay  burnt,  but  not  so  much  changed 
as  to  form  a  porcelanous  mass. 

2.  Porcelain-jasfier. — Ii  is  slate-clay,  or  common  clay, 
changed  into  a  kind  of  porcelain  by  the  action  of  heat. 
Like  the  preceding  species,  it  sometimes  contains  im- 
pressions of  plants,  a  fact  which  shows  that  it  has  not 
been  completely  melted. 

3.  Earth-stag. — This  is  clay,  or  clay  iron-stone,  con- 
verted into  a  kind  of  slag.  It  is  black,  brownish,  or 
reddish,  and  it  has  occasionally  a  tempered  steel  tarnish. 
It  is  amorphous  or  vesicular,  and  has  sometimes  me- 
tallic lustre. 

4.  Columnar  clay  i'rora-ore.— This  is  clay  iron-ore,  which 
is  supposed  to  owe  its  columnar  concretionary  form  to 
the  action  of  heat. 

5.  Polishing-slate — Is  a  grey  or  white  coloured  thin 
slaty  light  mineral,  which  Werner  conjectures  to  be  the 
ashes  of  burnt  coal,  which  have  been  carried  by  water 
into  low  situations,  and  deposited  in  a  slaty  form. 

Situation. — Pseudo-volcanoes  usually  occur  in  low 
situations,  and  sometimes  also  in  hilly  country,  and  al- 
ways in  rocks  of  the  coal  formation. 

Phenomena.— Thzy  are  discovered  by  the  heat  of  the 
surface  of  the  earth  in  their  vicinity  ;  sometimes  by 
smoke,  and  more  rarely  by  flames  issuing  from  rents 
in  the  ground.  Sulphureous  and  ammoniacal  vapours 
frequently  occur,  and  these,  in  their  course  upwards, 
incrust  the  fissures  of  rocks,  and  even  the  surface  of 
the  ground,  with  sulphureous  and  ammoniacal  matters. 

2.  Thermal-Rocks,  or  those  formed  from  Water  of  Hot- 

S/irings. 

Olafsen,  Povelsen,  Menge,  and  others,  speak  of  ther- 
mal rocks  having  many  of  the  characters  of  basalt,  por- 
phyry, wacke,  Sec.  which  occur  in  districts  where  for- 
merly hot-springs  existed,  and  even  say  they  have  ob- 
served them  actually  forming  around  many  of  the  mag- 
nified hot-springs  at  present  in  a  state  of  activity  ia 
Iceland.  These  thermal  trap-rocks,  viz.  thermal,  basalt, 
wacke,  amygdaloid  with  calcareous  spar,  porphyry,  &c. 
are  alleged  to  be  brought  from  the  interior  of  the  eorth, 
by  the  water  of  hot-springs,  partly  in  a  state  of  solution, 
partly  in  a  state  of  mud,  and  are  deposited  over  flat  or 
hilly  tracts  of  country,  when  they  gradually  harden, 
sometimes  crystallize,  and  assume  their  various  perma- 
nent characters.    The  amygdaloidal  traps  appear  to  be 


464 


MINERALOGY. 


formed  in  those  cases  where  carbonate  of  lime  is  pre- 
sent; the  obsidian  wlicre  dissolved  silica  prevails;  and 
in  the  same  general  way  wc  might  account  for  the  for- 
malion  of  the  other  rocks. 

The  hot-springs  of  Carlsbad  in  Bohemia  are  of  this 
description,  and  the  well  known  hot-springs  of  San  Filip- 
po  in  Tuscany,  have  formed  a  hill  of  calcareous  tuffa,  in 
many  places  as  compact  and  hard  as  limestone.  The 
famous  rock  named  travcrtino  by  the  Italians,  and  which 
abounds  in  South-western  lialy,  is  a  product  partly  of  hot, 
jiartly  of  cold  springs.  The  ancient  temples,  and  the 
gorgeous  palaces  and  churches  of  Rome,  and  indeed  the 
whole  of  the  streets  and  squares  of  the  former  Mistress 
of  the  AVorld,  are  built  of  concretionary  masses  which 
have  been  deposited  by  springs. 

There  are  many  considciable  hot-springs  around 
Guancavelica  in  South  America,  the  waters  of  which 
spread  over  the  neighbouring  country,  and  deposit  upon 
it  an  ash-grey  or  whitisli  substance,  (calc-tuff,  sinter  and 
travertine  ?)  which  acquires  a  great  degree  of  hardness. 
The  spring-water  is  so  highly  impregnated  with  the 
earthy  matter,  that  the  inhabitants  receive  it  in  square 
boxes  or  moulds,  which  it  fills  in  a  few  days,  and  the 
blocks,  thus  formed,  are  used  for  building.  Indeed  the 
greater  part  of  Guancavelica,  like  Rome,  is  built  of  the 
concretionary  rock  formed  from  springs. 

3.  Rocks  formed  from  torrents  of  Hot  Inciter  issuing  from 
Volcanoes. 

There  arc  on  record  authentic  instances  of  torrents  of 
hot  water  flowing  from  the  crater  or  the  sides  of  volca- 
noes, when  in  a  stale  of  activity,  which,  when  collected  in 
hollows,  or  spread  over  plains,  deposits  various  earthy 
matters,  which  at  length  assume  the  character  of  rocks. 
In  the  year  1751,  a  torrent  of  salt  water  burst  from  iElna, 
and  continued  to  flow  for  a  quarter  of  an  hour,  and  was 
so  considerable  that  the  inhabitants  named  it  A''ilo  d' 
Acqua.  Dolomieu  and  Hamilton  observed  traces  of  a 
frigliU'ul  torrent  of  hot  water  which  had  issued  from  the 
gieat  crater  of  jEtna  ;  and  Spallanzani  is  of  opinion,  that 
part  of  the  tufPas  of  Italy  have  been  formed  by  muddy 
eruptions.  In  those  volcanic  mountains  whose  summits 
are  above  the  snow  line,  as  is  the  case  in  Iceland  and  in 
South  America,  great  floods  of  hot  water,  charged  with 
earthy  matter,  burst  from  the  mountains  and  devastate 
the  surrounding  country.  Bouger  and  Condamine  saw 
dreadful  ravages  committed  by  these  torrents;  and  the 
latter  writer  informs  us,  that  after  an  explosion  of  Coto- 
paxi,  a  village  situated  tliirty  leagues  in  a  straight  line, 
and  probably  sixty  leagues  following  the  wavings  of  the 
ground,  was  entirely  carried  away  by  one  of  those  torrents. 
These  torrents  from  the  ice-capped  volcanoes  appear  to 
be  entirely  external,  while  those  first  mentioned  seem  to 
come  from  the  interior  of  the  volcanoes. 

4.  Rocks  formed  by  Torrents  of  Mud  flowing  from  Sub- 
terrayiean  Lakes. 

In  the  interior  of  volcanic  mountains,  there  some- 
limes  occur  caverns  or  hollows  partly  filled  with 
water,  thus  forming  subterranean  lakes.  The  earth- 
quakes that  often  agitate  these  mountains,  are  occasion- 
ally so  violent  as  to  produce  great  rents,  which  give  free 
passage  to  the  water  of  the  lakes,  which  bursts  forth  with 
tremendous  violence,  deluges  the  neighbouring  country, 
and  covers  it  to  a  greater  or  less  extent,  and  with  a  more 
or  less  deep  crust  of  muddy  matter.     In  the  earthquake 


of  the  year  17'46,  which  overturned  Lima,  four  volcanoes 
opened  at  Luoanas,  and  in  the  mountains  of  Conception, 
and  occasioned  frightful  deluges.  The  volcanoes  of  the 
kingdom  of  Quito  sometimes  exhibit  phenomena  of  the 
same  kind,  but  accompanied  with  circumstances  so  ex- 
traordinary that  we  shall  now  state  them.  The  enormous 
volcanic  cones  of  Cotopaxi,  Pichincha,Tungouragua,  kc. 
in  South  America,  never  throw  out  lava,  but  frequently 
ashes,  scorise,  and  pumice,  and  sometimes  voinit  forth 
immense  quantities  of  water  and  mud.  These  erup- 
tions take  place  more  frequently  from  the  sides  than 
from  the  craters  of  the  volcanoes,  and  the  muddy  wa- 
ters ap|)ear  to  be  derived  from  lakes  situated  in  the  in- 
terior of  the  mountains,  which  burst  forth  with  incre- 
dible fuiy,  when  any  accidental  cause,  such  as  an  earth- 
quake, splits,  and  thus  opens  the  side  of  the  mountain. 
In  the  year  1698,  the  mountain  of  Carguarazo,  near  to 
Chimboraco,  fell  down  and  covered  eight  scjuarc  leagues 
of  country  with  mud.  In  the  earthquake  of  the  fourth 
February,  179  1,  40,000  persons  were  destroyed  by  erup- 
tions of  water  and  mud,  (moya.)  Muddy  waters,  re- 
sembling those  which  flow  from  volcanic  mountains,  are 
vomited  forth  in  great  ([uantity,  from  districts  where  no 
volcanic  rocks  occur,  when  these  are  agitated  by  earth- 
quakes or  other  causes.  In  Peru  and  Quito,  the  devas- 
tations occasioned  by  volcanoes  are  not  caused  by  streams 
of  lava,  but  by  water  and  enormous  streams  of  mud,  which, 
when  hardened,  is  found  to  contain  crystals  of  felspar, 
and  to  resemble  porphyry. 

5.  Rocks  formed  by  Air  or  Mud  Volcanoes. 

In  some  countries,  jets  or  great  bubbles  of  water, 
highly  impregnated  with  mineral  matter,  are  thrown 
out  of  the  earth  by  means  of  gas.  The  earthy  matter 
is  deposited  in  the  state  of  mud,  principally  around  the 
mouths  of  the  cones  from  whence  it  is  expelled  ;  and 
as  these  cones  somewhat  resemble  volcanoes  in  form, 
they  have  been  named  air-volcanoes.  One  of  the  most 
remarkable  of  these  air-volcanoes  iiitherto  described, 
is  that  of  Macalouba  in  Sicily,  of  which  an  account 
has  been  published  by  Dolomieu.  It  consists  of  a 
hillock  of  hardened  mud,  about  one  hundred  and  fifty 
feet  in  height.  Its  superior  part  forms  a  plain  more 
than  half  a  mile  in  circumference,  and  rising  from  it 
are  numerous  small  cones  not  more  than  thiee  feet  in 
height,  each  of  which  has  a  crater  or  hollow  filled  more 
or  less  deeply  with  a  liquid  mud,  which  is  in  a  state  of 
perpetual  agitation,  owing  to  the  constant  passage  of 
great  bubbles  of  air  through  it.  Portions  of  the  mud 
are  constantly  thrown  out,  and  thus  add  to  the  bulk  and 
height  of  the  cones. 

There  are  many  small  mud-volcanoes  in  the  neigh- 
bourhood of  Modena,  whose  height  is  not  more  than  a 
few  feet.  They  are  named  Salses,  on  account  of  the 
saltness  of  the  water  they  throw  out ;  and  which,  in- 
deed, is  also  the  case  with  the  water  of  Macalauba, 
and  of  that  of  most  other  muddy  eruptions  observed  in 
difTorent  countries.  These  volcanoes,  during  their  pa- 
roxysms, which  are  attended  with  slight  agitations  of 
the  earth,  tlirow  out  much  mud,  which  extends  to  the 
distance  of  three  thousand  feet.  The  gas  which  occa- 
sions the  eruptions,  is  sulphuretted  hydrogen  mixed 
with  petroleum,  and  a  little  carbonic  acid.  Similar 
air-volcanoes  are  described  by  Pallas  as  occuriing  in 
the  Crimea,  particularly  in  the  island  of  Taman.  In 
the  year  1794,  one  of  these  burst  with  a  noise  like  that 
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of  thunder,  and  flame  and  smoke  rushed  from  it  lo  the 
height  of  more  than  three  hundred  feet.  Gieat  masses 
of  dried  mud  were  projected  from  it  to  ^reai  distances, 
and  it  vomited  forUi  cui rents  of  a  bituminous  mud  or 
slime,  to  the  amount  of  one  hundieO  Uiousand  cubic 
faUioms.  HuitiboUlt  describes  airvoh:anoes  which  he 
saw  in  the  middle  of  an  elevated  plain,  in  the  province 
of  Carthagena  in  South  America.  There  were  twenty 
small  cones,  having  an  eleva  ion  ol  from  twenty-one  to 
twenty-seven  feet  in  height,  and  formed  of  bluish  colour- 
ed chy.  Their  summits  were  hollow  or  crater-like,  filled 
with  water,  from  the  surface  of  which  air  arose,  and  burst 
with  an  explosion,  and  often  threw  out  mud.  In  the 
island  of  Trinidad,  and  also  in  Java,  there  are  considera- 
ble air  or  mud  volcanoes. 

6.   Volcanic  Rocks, 

These  are  the  mineral  substances  formed  or  thrown 
out  by  true  volcanoes  when  in  a  state  of  activity.  The 
following  are  the  most  characteristic  of  these  substances. 
1.  Lava;  2.  Tuffa  ;  3.  Volcanic  ashes;  4.  Volcanic 
glass. 

!.  Lava. — Many  different  kinds  of  lava  are  enume- 
rated by  geologists,  and  of  which  a  particular  account 
will  be  given  in  the  article  Volcano.  For  our  present 
view  it  will  be  sufficient  lo  arrange  them  under  the  fol- 
lowing heads,  viz.  compact,  vesicular,  slaggy,  and  spu- 
mous. 

a.  Com/iact  Lava. — Colour  grey  ;  massive,  and  some- 
times in  columnar  distinct  concretions.  Lustre  glim- 
mering. Fracture  uneven  or  splintery.  Opaque.  Semi- 
hard, approaching  to  hard.  Biittle  and  easily  frangible. 
Feels  dry  and  rough.     Sp.  gr  ^  2  80. 

It  always  occurs  in  the  forn)  of  streams,  (coule)  and 
generally  forms  the  middle  part  of  the  stream. 

6,  Kf«!cu/ar/.ava.— Colours  grey,  black,  and  brown. 
Structure  vesicular.  Generally  occurs  in  the  upper,  and 
also  on  the  under  sides  of  streams  of  lava,  when  they 
have  run  over  moist  ground. 

c.  Slaggy  Lava — Colour  black  or  brown,  and  has  a 
completely  slaggy  aspect.  It  occupies  the  uppermost 
part  of  lava  streams. 

d.  S/iumaceous  Lava. — Colour  red  or  brown,  and  so 
very  vesicular  that  it  sometimes  will  float  in  water. 
Like  slaggy  lava,  it  always  occurs  on  the  surface  of 
streams. 

2.  Tuffa. — Is  a  conglomerated  volcanic  rock,  with  an 
earthy  baSis,  intluding  masses  of  different  kinds  of  lava, 

volcanic   glass,  & 

3.  Volcanic  .4sAm.— These  are  the  loose  powdery 
earthy  matters  thrown  out  when  volcanoes  are  in  a  state 
of  activity. 

4.  Volcanic  Glass. — Certain  varieties  (if  not  all)  of  ob- 
sidian, described  at  page  476,  are  to  be  considered  as 
volcanic  glasses.  These  are  lavas  which  have  been  in  a 
state  of  perfect  fusion. 

•Veiws. 

Veins  are  tabular-shaped  masses,  that  almost  always 
traverse  the  direcion  of  the  strata,  and  are  composed 
of  materijls  that  either  differ  more  or  less  from  those  of 
the  rocks  which  they  intersect,  or  are  of  the  same  na- 
ture. 

1.  External  Relations  of  Veins. 

Breadth  and  Extent  oj  Keins.— Veins  vary  very  much 
in  th  ir  nii>i;niiuiiv,  yei  tiie  length  and  depth  always  bear 
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a  certain  proportion  to  each  other,  and  the  breadth  to  the 
length  and  depth.  The  length  and  depth  are  freriuenily 
nearly  alike,  yet  the  length,  on  a  general  view,  may  be 
considered  as  generally  somewhat  more  considerable  than 
the  depth. 

1.  Breadth  or  ividth  of  Veins. — In  most  metalliferous 
moumaiiii,  we  fiiiU  that  metaliiferous  veins  extend  a  few 
hundred  lathoms,  and  then  their  width  does  not  exceed 
two  feet. 

Veins  whose  width  exceeds  a  few  fathoms  are  to  be 
considered  as  uncommon,  and  those  whose  width  is 
still  greater  are  to  be  viewed  as  exceptions  to  their  ge- 
neral appearance.  Humboldt  and  Friesleben  observed 
veins  ot  calc-spar  140  feet  wide,  traversing  gneiss,  in  the 
valley  of  Lauierbrun,  in  the  Alps  of  Switzerland.  In 
the  island  of  Arran  we  observed  a  vein  of  porphyry-slate 
nearly  160  feel  broad,  traversing  sandstone.  Born  men- 
tions that  ihe  Spitaler  vein  at  Shcmnitz,  in  Hungary,  is 
from  14  to  15  fathoms  wide.  In  that  part  of  the  Fich- 
tclgebirge  ihat  belongs  to  Bavaria,  there  is  a  vein  from 
42  to  70  feet  wide;  and  in  the  country  of  Holberg,  near 
Rotleberode,  there  is  a  vein  of  fluor-spar  35  feet  wide. 
In  this  country  there  are  veins  of  pilchstone  and  green- 
stone from  10  to  100  feet  wide. 

The  width  of  veins  does  not  continue  the  same  through- 
out,  but  changes  considerably,  and  in  some  particular 
veins  in  a  remarkable  degree. 

2.  Length  of  Veins  —Veins  differ  very  much  in  their 
length  :  when  their  leiigih  exceeds  6000  feet,  it  is  to  be 
considered  as  uncommon.  The  luliowiiig  may  be  men- 
tioned as  instances  of  metalliferous  veins  of  uncommon 
length  :  The  Halsbruckner-spath  near  Freyberg,  which 
has  been  traced  above  four  miles  and  a  half;  the  Mord- 
lauei-flach  vein  in  the  Fichtelgebirge,  9C00  fathoms; 
and  the  Friedensgrubner-flach  vein,  in  the  same  moun- 
tains, 5000  fathoms.  Greenstone  and  piichsione  veins 
may  be  traced  some  miles  in  this  country,  as  in  the 
island  of  Arran. 

3.  Dtfith  of  Veins. — Few  metalliferous  veins  reach 
abovi  2'jO  lathoms  below  the  surface  ot  the  mountains 
in  which  they  are  situated,  and  still  fewer  continue  me- 
talliferous lo  the  depth  of  300  fathoms.  The  following 
are  instances  of  veins  which  are  metalliferous  at  the 
depths  mentioned : 

FMhomsa 
The  Kuchsch;;t  vein  near  Freyberg,  at  .  207 

The  Junghohebirke  vein  near  Freyberg,  at   .  158 

The  Thurmhofer  vein,  also  near  Freyberg,  at  300 

The  Samson  vein  at  Andreasberg,  at  .  250 

The  Thurmhofer-shaft  at  Clauslhal,  at  .  312 

The  deepest  sliaft  on  a  vein  is  that  at  Kiittenberg  in 

Bohemia,  ....  500 

4.  Thai  part  of  a  vein  which  appears  at  the  surface 
of  a  mountain  is  denominated  its  outgoing  or  crofi ;  the 
directly  opposite  boundary,  its  iof/om  ;  and  the  lateral 
extremities,  w^ends.  Those  pl,<ni.b  that  bound  the  vein 
according  lo  its  greatest  extent,  arc  termed  its  saalbande 
or  sides. 

5.  Veins  continue  ill  general  in  one  direction.  It  must 
be  understo(>d  ll>al  we  !icrc  allude  to  the  general  direc- 
tion. A  vein  of  u  mile  in  extent  may  stretch  north  and 
south  in  general,  but  there  may  be  many  deviations  from 
thai  during  so  long  a  course. 

6.  Veins  aie  usually  much  inclined,  always  more  so 
than  beds  ;  the  average  iiiclinatiun  of  be  Is  is  45°,  that 
of  veins  mucii   highei.     In  inciincd   veins,  the  upper 
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side  is  dcnoininalecl  ihc  hanging  side,  and  the  lower  side 
the  lying  side. 

2.  Siiuclurc  and  Internal  Relations  of  Veins. 

1.  Tlie  mass  or  body  of  a  vein,  as  we  have  already 
observed,  is  almost  always  different  from  that  of  the  rock 
which  it  traverses.  In  some  cases,  liowever,  we  discover 
resemblances  between  niounlain-rocks  and  vein-stones. 
Instances  of  this  kind  are  porphyry  and  jijranite. 

2.  A  principal  character  of  veins  is  their  division  into 
branches.  The  vein  is  sometimes  divided  into  many 
blanches  by  fragments  of  tlie  walls  (nebeiii;esteiii ;)  or 
branches  shoot  out  from  the  sides  of  the  vein  in  ditl'crent 
directions,  and  cither  terminate  gradually  in  the  rock  at 
a  greater  or  less  distance  from  the  vein,  or,  by  winding, 
again  join  it. 

It  is  observed  that  small  veins  usually  terminate  in 
the  manner  of  these  lateral  branches ;  but  large  veins, 
on  tlie  contrary,  divide  into  numerous  branches  at  their 
ends  and  bottom,  but  less  frequently  at  the  bottom  than 
at  the  ends. 

3.  Tne  mass  of  the  greater  number  of  veins  is  sepa- 
rated horn  the  rock  iliroui^h  which  it  passes,  by  a  veiy 
delicate  seam  ;  but  in  others  this  is  not  the  case.  Some- 
times llic  sides  of  tlie  vein  are  coated  wiih  a  clayey  sub- 
stance, which  is  denominated  Besteg  by  the  German 
miners  ;  but  this  does  not  always  continue  tliruughout 
the  wliole  extent  of  the  vein  in  which  it  occurs.  In 
other  cases  the  substance  of  the  vein  is  intimately  mixed 
with  its  walls. 

4.  V<  ins  are  composed  either  of  earthy  masses,  as  clay 
or  loam,  or  rocks,  as  granite,  clay-slale,  alum-slate,  por- 
phyry, sandstone-conglomerate,  sandstone,  floeiz-lime- 
stone,  coal,  basalt,  wacke,  greenstone,  pitchslone,  por- 
phyry-slale,  or  ores  of  difl'erent  kinds.  There  is  scarcely 
any  species  of  ore  tiiat  does  not  occur  in  veins. 

5.  Some  veins  are  composed  of  but  comparatively 
few  minerals,  and  these  are  massive  and  intimately  ag- 
gregated together;  others  aie  composed  of  a  greater 
variety  of  minerals,  but  which  sliow  little  regularity  in 
their  structure;  and  lastly,  veins  frequently  occur,  hav- 
ing a  regular  structure,  where  the  different  materials 
are  arranged  in  layers  parallel  among  themselves  and 
to  the  walls  of  the  vein  ;  and  these  throw  great  light  on 
the  origin  of  veins,  and  on  the  formation  of  the  minerals 
they  contain. 

When  veins  are  composed  of  different  layers,  or  are 
stratified,  the  same  succession  of  layers  is  to  be  observed 
from  both  sides  towards  the  middle.  Each  succeeding 
layer  rests  on  the  preceding,  in  such  a  manner  that  tlie 
crystals  of  the  second  layer  are  always  impressed  by 
those  of  the  first.  A  beautiful  example  of  the  venige- 
nous  bedded  structure  occurs  in  the  vein  Hulfe-Gottes, 
at  Gersdorf  in  Saxony.  This  vein  is  from  six  to  nine 
feet  wide,  and  is  composed  of  parallel  layers,  which 
sometimes  amount  to  forty  in  number.  These  layers 
are  composed  alternately  of  calc-spar,  (luor-spar,  lead- 
glance,  grey  copper-ore  with  fluor-spar,  heavy-spar, 
and  a  very  small  portion  of  quartz.  Similar  appear- 
ances occur  at  Leadhills,  and  in  many  other  mining 
districts. 

In  veins  of  this  kind,  in  particular,  we  frequently 
meet  with  openings  or  unfilled  spaces,  which  are  gene- 
rally situated  towards  the  middle  of  the  vein,  and  are 
by  miners  denominated  Druses.  They  have  usually  a 
longish  shape,  and  are  always  parallel  with  the  vein. 
They  have  various  contractions  and  widenings.  They 
vary  much  in  size,  being  from  a  few  inches  to  several 


fathoms  in  magnitude.  Their  surface  is  covered  with 
crystals,  which  are  usually  of  the  same  minerals  as  those 
that  form  the  massive  part  of  the  vein,  fhus,  the  druses 
in  veins  composed  of  quartz,  are  lined  with  quartz- 
crystals;  those  ill  veins  of  brown-spar,  wiili  bnjwn- 
spar  crystals.  When  druses  are  lined  with  a  variety  of 
crystallizations  of  difl'erent  minerals,  we  observe  that 
the  one  series  is  laid  on  the  other  in  a  determinate 
order;  the  oldest  part  of  the  formation  being  thai  un 
which  all  the  other  crystals  rest;  the  newest,  that  which 
covers  ail  the  others.  Druses  are  sometimes  filled  with 
water;  and  when  ihey  are  of  great  size,  the  quantity  of 
water  they  contain  is  so  considerable,  as  to  endanger 
the  lives  of  miners  when  they  are  cut  into.  It  is  also 
observed,  that  druses  occur  most  abundantly,  and  of 
greatest  size,  in  the  upper  part  of  veins,  but  become 
gradually  smaller,  and  less  numerous,  in  the  deeper 
parts. 

Veins  composed  of  mountain-rocks  sometimes  pre- 
sent a  stratified  appearance.  There  are  many  interesting 
examples  of  this  fact  in  the  island  of  .\rran.  In  that  un- 
cominonly  interesting  spot,  wacke  and  greenstone  occur 
in  layers  in  the  same  vein.  In  other  cases,  veins  are 
composed  of  layers  of  greenstone,  porphyry-slate,  and 
pitchstone.  Other  kinds  of  stratified  veins  occur  in 
Allan  and  other  parts  of  Scotland,  which  we  shall  take 
another  opportunity  of  describing  particularly. 

6.  Besides  the  drusy  cavities,  there  si>metimes  occur 
very  considerable  open  spaces  in  veins,  that  reach  from 
the  one  side  to  the  other,  or  from  the  hanging  to  the 
lying  side. 

7.  When  we  attend  to  the  masses  of  which  veins  arc 
composed  at  different  depths,  we  observe  that  they  ap- 
proach nearer  and  nearer  to  the  centre,  towards  the  lower 
part  of  the  vein,  but  expand  or  recede  liom  it  in  the 
upper  part.  Thus,  those  layers,  which  in  the  upper  part 
of  the  vein  are  near  to  its  sides,  are  at  a  considtrjble 
distance  from  them  lower  down,  and,  still  deeper,  ap- 
proach nearer  to  the  middle  of  the  vein. 

8.  The  appearances  produced  by  the  meeting,  and  in- 
tersecting of  veins,  are  highly  curious  and  important. 

a.  When  a  number  of  veins,  that  do  not  intersect  one 
another,  occur  in  the  same  district,  it  is  observed  that 
they  have  usually  the  same  direction  and  constituent 
parts;  thus  intimating,  that  all  of  them  are  of  the  same 
general  formation.  When  different  venigenous  deposi- 
tions occur  in  the  same  district,  then  the  direction  of  the 
veins  of  these  different  depositions  is  various,  and  they 
are  arranged  in  such  a  manner,  that  each  particular 
formation  has  a  certain  direction. 

b.  Veins  running  in  difl'erent  directions,  either  cross, 
or  simply  meet  one  another.  When  they  criiss,  that 
which  is  crossed  or  intersected  is  said  to  he  the  oldest, 
and  that  which  crosses  or  intersects,  the  newest,  an  opi- 
nion, the  accuracy  of  which  may  be  questioned. 

c.  Veins  sometimes  cross  each  other,  without  causing 
any  change  of  direction;  but  more  frequently  we  find 
the  direction  considerably  changed. 

d.  When  veins  meet  under  an  acute  angle,  the  newer 
frequently  traverses  the  older;  runs  parallel  with  it  lo  a 
considerable  extent,  on  its  lower  side,  and  then  again 
diverges  under  the  same  angle  it  crossed  it;  sometimes 
the  newer  vein  does  not  fully  traverse  the  older,  but 
changes  its  direction  in  the  middle  of  the  older  vein  ; 
runs  through  the  body  of  the  vein;  and  after  a  longer 
or  shorter  course,  again  diverges  at  the  same  angle  it 
entered.  Sometimes  tlienewer  vein  does  not  even  traverse 
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the  older;  only  meets  it;  then  runs  parallel  with  it; 
again  diverges;  and  this  is  sometimes  I'reciuenlly  re- 
pealed in  the  course  of  the  vein. 

Someiimes  newer  veins  do  not  ever  run  parallel  with 
the  older,  but  fairly  terminate  in  them  ;  and  this  takes 
place  usually  on  the  hanging  or  upper  side. 

9.  In  the  same  veins,  we  sometimes  meet  with  two  or 
three  difleicnt  formations.  Thus,  in  some  Saxon  me- 
talliferous veins,  we  find  the  lowest  formation  to  be  lead- 
glaiice ;  immediately  above  it,  a  formation  of  native 
silver;  and  the  uppermost  sparry-ironstone.  In  France, 
there  are  veins,  whose  lowest  formation  is  copper-ores  ; 
immediately  above  it,  a  formation  of  silver-ore  ;  and  the 
uppermost  is  a  formation  of  iron-ore.  Many  more  ex- 
amples of  the  same  kind  might  be  mentioned. 

10.  Great  metalliferous  veins  usually  ran  parallel 
with  the  general  direction  of  great  valleys. 

11.  Veins  also  occur  more  frequently  in  flat  hilly 
country,  than  in  steep  mountainous  country,  and  gene- 
rally on  the  ridges  of  the  hills.  Beds,  on  the  contrary, 
are  equally,  if  not  more  abundant,  in  steep  mountainous 
country. 

12.  Sometimes  the  strata  or  beds,  traversed  by  veins, 
are  merely  separated  ;  so  that  the  strata  or  beds  on  op- 
posite sides  of  the  vein  correspond.  In  other  cases, 
there  is  a  dislocation,  or  what  miners  call  a  shift  of  the 
strata,  that  is,  the  similar  strata  or  beds  on  opposite  sides 
of  the  vein  do  not  correspond,  but  are  depressed  or  sunk 
generally  on  the  hanging  or  upper  side  of  the  vein.  The 
degree  of  depression  or  dislocation  usually  corresponds 
to  the  magnitude  of  the  vein. 

13.  The  walls  of  veins  are  frequently  more  or  less 
altered;  and  this  alteranon  is  caused  either  by  an  in- 
termixture of  the  materials  of  the  vein  with  that  of  the 
wall,  or  by  a  decomposition  of  the  wall,  owing  to  the 
agency  of  percolating  water,  or  the  substances  of  which 
the  vein  is  composed. 

Mode  of  forma!  ion. — Veins  are  either  of  simultaneous 
formation  with  iht  rock  which  they  traverse,  as  in  gra- 
nite, metalliferous  veins,  &c.  or  are  rents  that  have  been 
filled  up  from  above  with  the  mineral  matter  they  now 
contain,  as  in  those  veins  that  contain  true  fragments. 


The  various  economical  relations  of  veins  will  be  dis- 
cussed in  the  article  \'ein-. 

*,»  Age  of  Metals. 

Age  of  Metals. — It  appears  from   the  details  already 

given  in  our  account  of  mountain-rocks, 

\at,  That  metals  differ  very  much  as  to  the  period  of 
their  formation 

2(/,  That  the  variety  and  quantity  of  metalliferous  sub- 
stances decrease  in  general  from  the  primitive  to  the 
alluvial  period  of  the  earth's  formation. 

3rf,  That  molybdena,  titanium,  tin,  scheele,  cerium,  tan- 
talum, uran,  chrome,  and  bismuth,  are  metals  of  the 
oldest  primitive  formation,  and  that  only  feeble  traces 
of  them  are  to  be  observed  in  newer  periods. 

ithi  That  although  arsenic,  cobalt,  nickel,  silver,  and 
copper  occur  in  old  primitive  mountains,  they  also  ex- 
tend to  newer  mountains. 

Sth,  That  gold,  tellurium,  antimony,  and  manganese, 
are  metals  of  a  middle  age,  occurring  in  the  newer 
primitive,  the  transition,  and  the  oldest  secondary- 
rocks. 

(,th,  That  lead,  zinc,  and  mercury,  are  of  later  date,  when 
compared  with  those  metals  we  have  already  mention- 
ed, because  they  occur  in  greatest  quantity  in  the 
newer  or  secondary  formations. 

7th.,  That  iron  is  found  in  every  rock,  from  the  oldest 
granite  to  the  newest  alluvial  deposit;  hence  is  uni- 
versally distributed,  and  is  therelore  a  production  of 
every  period. 

ith,  TJiat  the  more  crystalline  ores  abound  in  the  primi- 
tive mountains,  but  continue  decreasing  in  quantity 
and  variety  from  the  primitive  rocks  to  the  newest 
alluvial  deposits. 

*^*  Theory  of  the  Formation  of  the  Earth. 

This  curious  but  very  extensive  subject  cannot  be 
discussed  in  the  present  article,  but  will  be  considered  in 
all  its  bearings,  and  in  connection  with  such  new  facts 
and  views  as  may  occur  to  travellers  and  geologists,  or 
may  result  from  our  own  investigations,  under  the  article 
Theory  of  the  Earth. 


Part  II.  ORYCTOGNOSY. 


This  branch  of  mineralogy,  as  already  explained,  makes 
us  acquainted  with  all  the  properties  and  relations  of 
simple  minerals.  In  treating  this  subject,  we  shall  con- 
sider it  in  the  following  order: 

1.  Describe  the  character  of  simple  minerals. 

2.  Explain  the  system  of  arrangement. 

3.  Describe  the  different  species  according  to  their 
external  characters  and  chemical  com])osition  ;  and  trace 
their  geognostical  and  geographical  distributions;  and, 
lastly,  explain  their  various  uses. 

1 .  Characters  of  Simfile  Minerals. 

The  characters  of  minerals  are  of  diff'erent  kinds,  viz. 
External,  Chemical,  Physical,  Geognostical,  and  Geogra- 
fihical. 

1.  External  Characters, — are  those  which  we  discover 
by  means  of  our  senses,  in  the  aggregation  of  minerals, 
and  which  have  no  reference  to  their  relation  to  other 
bodies,  or  to  chemical  investigations. 

2.  Chemical  Characters, — are  those  which  ar«  aff'ord- 


cd  by  the  complete  analysis  of  the  mineral,  by  trials  with 
the  various  re-agents,  the  blowpipe,  and  the  pyrometer. 

3.  Physical  Characters, — are  those  physical  pheno- 
mena which  are  exhibited  by  the  mutual  action  of  mi- 
nerals and  other  bodies ;  such  are  the  magnetic  and 
electric  properties  exhibited  by  some  minerals. 

4.  Geognostical  Characters, — are  those  derived  from 
various  geognostic  relations  of  minerals. 

5.  Geogra/ihical  Characters, — are  derived  from  the 
geographical  distribution  of  minerals. 

\Ve  shall  first  consider  the  external  characters,  and 
then  the  others,  in  the  order  already  mentioned. 

External  Characters  of  Minerals. 

The  external  characters  of  minerals  are  cither  generic 
or  s/iecifc.  The  generic  characters  are  certain  proper- 
ties of  minerals  used  as  characters,  without  any  refer- 
ence to  their  differences,  as  colour,  lustre,  or  weight. 
The  differences  among  these  properties  form  the  specific 
characters,  as  adamantine  lustre,  and  glassy  or  vitreous 
3  N  2 
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lustre.  The  generic  characters  are  divided  into  general 
and  particular.  Under  the  first,  are  comprehended 
those  that  occur  in  all  minerals,  wliether  solid,  friable, 
or  fluid:  under  the  second,  those  which  occur  only  in 
particular  classes  of  minerals.  In  the  following  tabular 
view,  the  external  characters  are  arranged  nearly  in  a 
natural  succession,  and  in  the  order  in  which  they  are 
employed  in  the  descriptions  of  minerals. 

j1  Tabular  View  of  the  Generic    external  characters  of 
Minerals. 

GENERAL    GENERIC    EXTERNAL    CHARACTERS. 

1.  Colour. 

2.  The  Cohesion  of  the  Particles,  according  to  which 

minerals  are  distinguished  into 


Solid, 


Friable, 


Fluid. 


Particulur  generic  characters 
of  Sohd  minerals. 

Particular  generic 
characters  of  Fri- 
able minerals. 

Particular  gene- 
ric characiersof 
F.'uid  minerals. 

f*-" 

- 

O 

1> 

a. 

External  shape. 

J. 

External  shape. 

^ 

•5S 

c 

External  surface. 

ii 

External  lustre. 

The  lustre. 

O 

J 

n 

1) 

3 

Lustre  of  the 

The  lustre. 

o 

fracture. 

8 

a 

2 

!<- 

The  fracture. 

Aspect  of  the  par- 

JZ 
U 

"S 

ticles. 

o 

Shapeof  the  frag- 

4> 

ments. 

C 

L^' 

- 

'1 

^Shape  of  (he  dis- 

tinct    concre- 

_C 

^  2 

tions. 

fcc 

z  ^ 

Surface  of  the  dis- 

5J 

•■5  Ji 

tinct      concre- 
tions. 

i' 

2  5 

Lustre  of  the  dis- 

Transparency. 

l.g 

tinct     concre- 

< 

tions. 

2 

rt 
5 

"si 

''The   transparen- 
cy. 
The  streak. 
\y\\e.  soiling. 

The  soiling. 

Fluidity. 

^The  hardness. 

The  tenacity. 

The  frangibility. 

The  friability. 

The  flexibility. 

The  adhesion  to 

W- 

the  tcngue. 

For  the    ; 
hearing,   i 

The  sound. 

Remaining  general  generic  external  characters. 
The  Uncluosity. 


For  the  touch. 

For  the  snnell. 
For  the  taste. 


{ 


4.  Tlie  Coldness. 

5.  The  Weight. 

6.  The  Smell. 

7.  The  Taste. 


Colours  of  Minerals. 

I.  Colours. — We  bep;in  our  description  of  the  exter- 
nal characiersi  of  minerals  with  that  of  colour,  as  it  is 
the  character  which  first  partictilarly  strikes  the  eye. 
It  exhibits  very  great  variety,  and  hence  its  determi- 
nation is  often  attended  with  considerable  diffitulty. 
Although  it  is  an  important  and  useful  character,  it  was 
but  ill  understood  before  the  lime  of  Werner,  and  it  is 
even  at  present,  by  some  mineralogists,  considered  as 
of  little  or  no  value.  The  older  miueraloajists  had  no 
very  accurate  nomenclature  of  colours,  and  rarely  gave 
any  definition  of  them;  hence  it  was,  that  lliis  cliaiacier, 
in  their  systems,  did  not  afford  satisfactory  descriptions. 
Some  modern  mineraloi^isis,  p;irticularly  those  of  the 
French  Schdoi,  use,  in  their  dcbcriplions,  only  single,  and 
often  unconnected  varieties  of  colour,  which  is  an  erro- 
neous practice  ;  because  in  describing  species  we  ought 
to  enumerate  all  the  varieties  they  exhibit,  and  in  a  natu- 
ral order,  so  that  we  may  obtain  a  distinct  conception  of 
the  arrangement  of  these  varieties  into  groups  or  suites 
that  characterise  the  species.  Werner  was  early  aware 
of  the  utilily  of  this  character,  and,  by  a  careful  study  of 
all  its  appearances  and  varieties,  was  enabled  to  form  a 
system  ol  colours  for  the  cliscriininalion  of  minerals,  in 
which  he  established  a  certain  ntiniber  of  fixed  or  stand- 
ard colours,  to  which  all  the  oihers  could  be  referred, 
defined  the  varieties,  and  arranged  ilicm  according  to 
their  resemblance  to  these  standard  colours,  and  placed 
them  in  such  manner,  that  the  whole  colours  in  the  sys- 
tem formed  a  connected  series. 

In  establishing  the  fixed  or  standard  colours,  he 
thought  he  could  not  do  better  than  adopt  those  as  sim- 
ple colours,  which  are  considered  as  such  in  common 
life;  of  these  he  enumerates  eight,  which  he  denomi- 
nates chief  or  firinci/ial  colours  ;  they  are  white,  grey, 
black,  blue,  green,  yellow,  red,  and  brown.  Although 
sevetal  of  these  colours  are  physically  compound,  yet, 
for  the  purposes  of  the  oryctognost,  it  is  convenient  to 
consider  them  as  simple. 

Werner  remarks,  "  I  could  not  here  enter  into  an 
adoption  of  the  seven  colours  into  which  the  solar  ray 
is  divided, by  the  prism,  as  principal  colours,  nor  into 
the  distinction  of  the  colours  accordingly  as  they  are 
eitl.er  simple  or  compound;  nor  could  I  omit  white  and 
black,  the  former  being  considered  as  a  combination  of 
all  colours,  and  the  latter  as  the  mere  privation  of  light 
or  colour;  for  these  are  distinctions  that  pertain  to  the 
theory  of  colours  among  natural  philosophers,  and  can- 
not be  well  applied  in  common  life,  in  which  black  is 
ranked  among  the  colours  as  well  as  white  and  yellow  ; 
and  green,  which  is  mixed,  considered  as  a  principal 
colour,  as  well  as  red,  which  is  simple. 

"  In  the  adoption  of  the  principal  colours  enumerated 
above,  I  am  cnuntenanced  by  Dr.  Schoeffer,  who  has  ex- 
hibited them,  with  the  exception  ol  the  grey,  in  his 
sketch  of  a  general  association  of  colour,  Regensburg, 
1769.  I  am,  however,  justified  in  adding  the  grey  co- 
lour, by  observing,  that  it  occurs  very  frequently  in  the 
mineral  kingdom  ;  that  the  attempt  to  biing  it  under  any 
one  of  the  other  colours  would  be  attended  with  many 
difficulties,  a^d  that,  if  we  have  respect  to  denoiiiinations, 
it  is  considered  in  common  life  as  actually  diffciin;;  from 
the  othcis."     Werner's  External  Characters,  p   38,  39. 

Each  of  the  principal  coluurs  contains  one  which  is 
considered  pure  or  unmixed  with  any  other,  and  which  is 
called  the  characteristic  colour:  thus,  snow-white  is  the 
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characteristic  colour  of  white;  asli-grey,  of  grey;  vel- 
vet-black, of  black;  Berlin-blue,  of  blue;  emerald- 
green,  of  green  ;  lemon  yellow,  of  yellow  ;  carmine-red, 
of  red;  and  chesnul-brown,  of  brown. 

Werner  having  thus  established  eight  characteiistic 
colours,  he  next  defined  and  arranged  the  most  striking 
subordinate  varieties. 

The  definitions  were  obtained  principally  by  occular 
cxaiuination,  which  enables  us  speedily  to  detect  the 
diflTerent  colours  of  v^hich  the  varieties  are  composed. 
In  detailing  the  results  of  this  kind  of  ocular  analysis, 
if  we  may  use  the  expression,  the  predominant  compo- 
nent parts  are  mentioned  first,  and  the  others  in  the 
order  of  their  quantity.  Thus  apple-j^reen  is  found  to 
be  a  compound  colour,  and  we  discover,  by  comparing  it 
with  emerald-green,  that  it  is  principally  composed  of 
that  colour  and  another,  which  is  greyish-white  :  we 
therefore  define  apple-green  to  be  a  colour  composed  of 
emerald-green  and  a  small  portion  of  greyish- white. 
The  method  he  followed  in  arranging  the  varieties  is 
simple  and  elegant.  He  placed  together  all  those  va- 
lieties  which  contained  the  same  principal  colours  in  a 
preponderating  quantity,  and  he  arranged  them  in  such 
a  manner,  that  the  transition  of  the  one  variety  into 
the  other,  and  of  the  principal  colour  into  the  neigh- 
bouring ones,  was  preserved.  To  illustrate  this  by  an 
example:  Suppose  we  have  a  variety  of  colour  which 
we  wish  to  leler  to  its  characteristic  colour,  and  also  to 
the  variety  under  which  it  should  be  arranged.  We 
first  compare  it  with  the  principal  colours,  to  discover 
to  which  of  them  it  belongs,  «hich  in  this  instance  we 
find  to  be  green.  The  next  step  is  to  discover  to  which 
of  the  vaiieties  of  green  in  the  system  it  can  be  referred. 
If,  on  comparing  it  with  emerald-green,  it  appears  to  the 
eye  to  be  mixed  with  another  colour,  we  must,  by  com- 
parison, endeavour  to  discover  what  this  colour  is;  if  it 
prove  to  be  greyish-iuhite,  we  immediately  refer  the  vari- 
ety to  afifile-green  ;  if,  in  place  of  greyhh-ivhite,  it  is 
intermixed  with  lemon-yellow,  we  must  consider  it 
grass-green  ;  but  if  it  con'ains  neither  greyish-white  nor 
lemon-yellow,  but  a  considerable  portion  oi black,  it  forms 
blackish  green.  Thus,  by  mere  ocular  inspection,  any 
person  accustomed  to  discriminate  colours  correctly,  can 
ascertain  and  analyse  the  different  varieties  of  colour 
that  occur  in  the  mineral  kingdom. 

The  transition  of  the  principal  colours  and  their  varie- 
ties into  each  other,  he  represents  by  placing  the  charac- 
teristic colours  in  the  middle  of  a  series  of  which  all  the 
members  are  connected  together  by  transition,  and  whose 
extreme  links  connect  them  with  the  preceding  and  fol- 
lowing principal  colours.  Thus,  emerald  green  is 
placed  m  the  middle  of  a  series,  the  members  of  which 
pass,  on  the  one  hand,  by  increase  of  the  proportion  of 
blue  into  the  next  colour-suite,  the  blue;  on  the  other 
hand,  by  the  increase  of  yellow  into  yellow,  siskin-green 
foiming  the  connecting  link  with  yellow,  and  verdigris 
green  with  blue. 

jYames  of  the  Colours. 

The  names  of  the  colours  are  derived,  1st,  From 
certain  bodies  in  which  they  most  conimoiil)  occur,  as 
milk-white,  siskin-green,  liver-bi'iwn  ;  2d,  From  me- 
tallic substances,  as  silver-while,  iron-black,  and  gold- 
yellow  ;  3d.  From  names  used  by  puiiUtrs,  as  mdigo- 
blue,  veruigris  gieen,  and  azurc-bluc  ;  4:li  From  that 
colour  in  the  composition  which  is  next  in  quantity  to 


the  principal  colour,  as  bluish-grey,  yellowish-brown, 
&.C.;  and,  5th,  From  the  names  of  persons,  as  Isabella- 
yellow,  now  called  cream-yellow. 

The  principal  colours  are  divided  into  two  series,  the 
one  comprehending  what  Werner  terms  bright  colours, 
the  other  dead  colours;  red,  green,  blue,  and  yellow, 
belong  to  the  first  ;  and  white,  grey,  black,  and  brown, 
to  the  second.  They  may  also  be  divided  into  commo7i 
colours,  as  emerald-green,  &c.  ;  and  into  metallic  co- 
lours, as  gold-yellow,  Ecc.  The  metallic  colours  are 
the  most  important  as  characters  in  describing  minerals. 

.Arrangement  of  the  colours The  different  charac- 
teristic colours  and  their  varieties  pass  into  each  other, 
forming  suites  of  greater  or  less  extent,  in  which  the 
colours  eitlier  differ  more  and  more  from  the  first  mem- 
ber of  the  scries,  as  they  approach  the  extremity,  thus 
firming  straight  series,  or,  after  reaching  a  certain 
point  of  greatest  difference  from  the  first  colour,  again 
gradually  approach,  and  at  length  pass  into  it;  thus 
forming  circular  series.  In  this  way  the  eight  principal 
colours  pass  into  each  other  in  the  order  in  whicli  we 
have  already  enumerated  them,  and  thus  forin  a  straight 
series.  The  blue  colour,  however,  after  it  has  passed 
through  green  and  yellow  into  red,  passes  from  this 
latter  colour  by  several  intermediate  varieties  again  into 
blue,  thus  forming  a  circular  series  or  group. 

In  the  system  of  colours,  we  do  not  introduce  these 
various  subordinate  transitions  and  series,  but  simply 
arrange  all  tlie  colours  as  they  pass  into  each  other, 
beginning  with  the  white,  and  ending  with  the  brown. 
The  varieties  of  most  of  the  different  principal  colours 
are  so  arranged,  that  their  characteristic  colour  is  plac- 
ed in  the  middle  of  the  series,  and  all  those  varieties 
that  incline  to  the  preceding  principal  colour  are  placed 
immediately  after  it;  while  those  that  incline  to  the 
next  or  following  principal  colour  immediately  precede 
it.  This,  however,  is  not  the  case  with  the  white  and 
grey  colours;  therefore  the  characteristic  colours  in 
those  series  do  not  stand  in  the  middle  ;  on  the  contra- 
ry, in  the  white  it  is  placed  at  the  beginning,  and  in  the 
grey  at  the  end. 

I.  Definitions  of  the  different   Varieties  of  Colour. 

A.  White. 
This  is  the  lightest  of  all  the  colours;  hence  the  slight- 
est intermixture  of  other  colours  becomes  perceptible. 
The  white  colour  occurs  principally  in  earthy  and 
saline  minerals,  seldom  in  metalliferous  minerals,  and 
very  rarely  amongst  inflammable  minerals.  The  fol- 
lowing are  the  varieties  of  this  colour: 

a.  Snow-while  is  the  purest  white  colour,  being  free  of 
all  intermixture,  and  is  the  only  colour  of  tliis  suite 
which  has  no  grey  mixed  with  it.  It  resembles  new- 
fallen  snow.  As  examples  of  it,  we  may  mention  Car- 
rara marble. 

b.  Reddish-white  is  composed  of  snow  white,  with  a 
very  minute  portion  of  ciimson-red  and  ash-grey.  It 
passes  into  flesh-red.  Examples,  porcelain  earth  and 
rose  quailz. 

c.  Yellowish -while  is  composed  of  snow-white,  with  ve- 
ry litUc  Icin.ju-yellow  and  ash-grey.  It  passes  on  the 
one  side  into  yelluwish-grey,  on  the  other  into  straw- 
yello".      Examples,  chalk,  limestone,  and  semi-opal. 

d.  Silver  while  is  the  colour  of  native  silver,  and  is  dis- 
tin^uishcki  iiom  the  preceding  by  its  metallic  lustre. 
Examples,  arsenical  pyrites  and  native  silver. 
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e.  Greyish-white  is  snow-uhitc  mixed  with  a  little  ash- 
grey.     Examples,  ([uartz  and  limestone. 

/.  Greeiiish-wliite  is  snow-white  mixed  with  a  very  little 
emerald-green  and  ash-grey.  It  passes  into  applc- 
j  green.  Examples,  amiuiithus,  foliated  limestone,  and 
amethyst. 

{,'.  Milk-white  is  snow-white  mixed  with  a  little  Berlin- 
blue  and  ash-grey.  It  passes  into  smalt-blue.  The 
colour  of  skimmed  milk.  Examples,  calcedony  and 
common  opal. 

h.  Tin-white  differs  from  the  preceding  colour  princi- 
pally in  containing  a  little  more  grey,  and  having  the 
metallic  lustre.  It  passes  into  pale  lead-grey.  Ex- 
amples, native  antimony  and  native  mercury. 

B.  Ghey. 
This,  which  is  one  of  the  palest  colours,  is  a  compound 
of  while  and  black,  so  tiiat  it  forms  the  link  by  which 
these  two  colours  are  connected  together,  and  is 
therefore  placed  between  them.  It  occurs  very  fre- 
([uently  in  the  mineral  kingdom.  The  following  arc 
its  varieties. 

a.  Lead-grey  is  composed  of  light  ash-grey  with  a  small 
portion  of  blue,  and  possesses  metallic  lustre.  It 
contains  the  following  subordinate  varieties. 

«.  IVhitidh  lead-grey.  It  is  a  very  light  lead-grey 
colour,  into  the  composition  of  which  a  consider- 
able portion  of  white  enters,  and  nearly  approaches 
to  tin-white.  Examples,  native  arsenic  on  the  fresh 
fracture. 

^.  Commert  lead-grey.  It  is  the  purest  lead  grey, 
with  a  slight  intermixture  of  yellow.  Examples, 
common  grey  antimony. 

'/.  Fresh  lead-grey.  It  contains  rather  more  blue 
than  the  preceding  variety,  with  a  slight  tint  of  red, 
so  that  it  has  what  is  called  a  fresh  or  burning 
aspect.  Examples,  galena  or  lead-glance,  and  nio- 
lybdena. 

S'.  Blackish  lead-grey.  Is  common  lead-grey  mixed 
with  a  little  black.  Examples,  silver-glance  or  sul- 
phuretted silver,  and  copper-glance  or  vitreous  cop- 
per. 

b.  Bluish-grey  is  ash-grey  mixed  with  a  little  blue,  or 
is  lead-grey  without  metallic  lustre.  Examples,  horn- 
stone  and  limestone. 

c.  Pearl-grey  is  pale  bluish-grey  intermixed  with  a  little 
red.  It  passes  into  lavender-blue.  Examples,  quartz, 
porcelain  jasper,  crystallized  hornstone,  and  a  very 
pale  variety  of  pearl. 

d.  Smoke  grey  or  brownish -grey,  is  dark  bluish-grey 
mixed  with  a  little  Inown.  Examples,  flint,  and  some 
varieties  of  fluor-spar. 

e.  Greenish-grey  is  ash-grey  mixed  with  a  little  eme- 
rald-green, and  has  sometimes  a  fuint  trace  of  yellow. 
It  passes  into  mountain-(;reen.  Examples,  clay-slate, 
whei-slate,  potstone,  sometimes  mica,  prehnite,  and 
cat's-eye. 

/  Yellowish-grey  is  ash-grey  mixed  with  lemon-yellow 
and  a  minute  trace  of  brown.  It  sometimes  passes 
into  cream-yellow  and  wood-brown.  Examples,  cal- 
cedony and  mica. 

g.  Jsli-grey  is  the  characteristic  colour.  It  is  a  com- 
pound cf  yellowish-white  and  brownish-black.  It  is 
the  colour  of  wocd-ashes.  It  passes  on  the  one  hand 
into  greyish-black,  on  the  other  into  greyish-white,  as 
also  into  greenish,  greyish,  and  smoke-grey.     It  sel- 


dom  occurs  pure  in  the  mineral  kingdom.     Exam- 
amples,  quartz,  flint,  mica,  and  zoisite. 
//.  Steel-grey  is  dark  ash-grey   with  metallic  lustre.     It 
is  the  colour  of  newly  broken  steel.     Examples,  grey 
copper  and  native  platina. 

C.  Bl.\ck. 

It  presents  fewer  varieties  than  any  of  the  other  colours, 
owing  probably  to  the  intennixiure  of  lii^hter  colours 
not  being  observable  in  it.  The  discrimination  of  its 
varieties  is  attended  with  considerable  difficulty,  and 
can  only  be  satisfactorily  accomplished  after  much 
practice.     The  following  are  its   varieties  : 

a.  Greyish-black  is  velvet-black  mixed  with  ash-grey. 
It  passes  into  ash-^rey.     Is  very  distinct  in  basalt. 

b.  Iron-black  is  principally  distinguished  from  the  pre- 
ceding variety  by  its  being  rather  daikcr,  and  pos- 
sessing a  metallic  lustre.  It  passes  into  steel-grey. 
Examples,  magnetic  iron-ore  and  iron-mica. 

c.  Velvet-black  is  the  characteristic  colour  of  this  series. 
It  is  the  colour  of  black  velvet.     Exatnple,  obsidian. 

d.  Pitch-black,  or  brownish-black,  is  velvet-black  mixed 
with  3  little  yellowish-brown.  It  passes  into  black- 
ish-brown.     Example,  earthy  cobalt  ochre   and  mica. 

e.  Greenish-black,  or  raven-black,  is  velvet-black  mixed 
with  a  little  greenish-i;rey.  It  passes  into  blackish- 
green.     Example,  hornblende. 

f.  Bluish  black  IS  velvet-black  mixed  with  a  little  blue. 
It  passes  into  blackish-blue,  and  appears  sometimes 
to  contain  a  slight  trace  of  red.  Example,  black 
earthy  cobalt-ochre. 

D.  Blue. 

The  characteristic  colour,  which  is  Berlin-blue,  is  plac- 
ed in  the  middle  of  the  series,  and  all  those  varieties 
that  contain  red  in  their  composition,  on  the  one  side, 
and  those  containing  green,  on  the  other.  It  is  rarer 
among  minerals  than  the  preceding;  blackish-blue 
connects  it  with  black,  sky-blue  with  green;  and  it  is 
connected  with  red  by  violet-blue  and  azure-blue. 
The  following  are  its  varieties. 

a.  Blackish-blue  is  Berlin-blue  mixed  with  much  black 
and  a  trace  of  red.  It  passes,  on  the  one  side,  into 
bluish-black,  on  the  other,  into  azure-blue.  Example, 
blue-copper,  the  dark  varieties. 

b.  Jiztire-blup  is  Berlin-blue  mixed  with  a  little  red.  It 
is  a  burning  colour.  Examples,  blue  copper,  and 
azure-stone. 

c.  Violet-blue  is  Berlin-blue  mixed  with  much  red  and 
very  little  black.  It  borders  on  columbine-red.  It 
is  the  tint  of  colour  we  observe  in  the  violet  when 
it  is  about  to  blow.  It  is  the  most  frequent  of  the 
blue  colours.     Examples,  Ainethyst  and  fluor-spar. 

d.  Lavender-blue  is  violet-blue,  intermixed  with  a  small 
portion  of  grey.  It  is  intermediate  between  pearl- 
grey  and  violet-blue.  Examples,  Lithomarge  and 
porcelain-jasper. 

e.  Plum-blue  is  Berlin-blue,  with  more  red  than  in  violet- 
blue,  and  a  small  portion  of  brown  and  black.  It 
passes  into  cherry-red  and  broccoli-brown.  Exam- 
ple, Spinel. 

/.  Berlin-blue  is  the  purest  or  characteristic  colour  of 
the  series.  Example,  Sapphire,  rock-salt  and  kya- 
nite. 

g.  Small-blue  is  Berlin-blue  with  much  white,  and  a. 
trace  of  green.     It    passes  into  milk-white.     It  oc- 
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cuis  in  pale-coloured  smalt,  named  eschel,  also  in 
earthy  blue  iron,  earthy  blue  copper,  and  in  some 
varieties  of  gypsum. 

h.  Duck-blue  is  a  dark  blue  colour,  composed  of  blue, 
much  green,  and  a  little  black.  Fienucntly  in  cey- 
lanite,  and  in  a  rare  variety  of  indurated  talc. 

j.  Indigo-blue,  a  deep  blue  colour,  composed  of  blue, 
with  a  considerable  portion  of  black  and  a  little  green. 
Example,  earthy  blue  iron  of  Eckardsberg  in  Thu- 
ringia. 

k.  Sky-blue  is  a  pale  blue  colour,  composed  of  blue, 
green,  and  a  little  wnite.  It  forms  the  link  which 
connects  the  blue  series  with  the  green.  It  is  named 
mountain-blue  by  painters.  It  is  the  colour  ot  a 
clear  sky,  and  hence  its  name.  It  occurs  but  rare- 
ly in  the  mineral  kingdojii.  Example,  Lenticular 
copper. 

E.  Green. 

The  varieties  of  this  colour  naturally  fall  into  two  prin- 
cipal suites;  in  the  one  of  winch  the  blue  colour  pre- 
vails; in  the  other  the  yellow;  and  between  the  two 
is  placed  the  pure  or  characteristic  colour,  the  eme- 
rald-green. Although  it  IS  not  a  common  colour  in 
the  mineral  kingdom,  yet  it  is  met  with  more  fre- 
quently than  the  blue.  In  earthy  minerals,  the  green 
colours  are  generally  owing  to  oxide  ol  iron  ;  in  a 
few  cases  to  the  oxide  of  chrome;  in  others  to  oxide 
of  copper;  and  in  a  very  few  to  oxide  of  nickel. 
The  following  are  the  varieties  of  this  colour. 

a.  Verdigris -green  is  emerald  green  mixed  with  much 
Btilin-biue,  and  a  little  white.  It  is  the  link  which 
cowiects  the  green  and  blue  colours  together.  Ex- 
amples, Copper-green  and  green  Siberian  felspar. 

b.  Celandine-green  is  verdigris-green  mixed  with  ash- 
grey.  Examples,  Green  eariii,  Siberian  and  Brazilian 
beiyl. 

c.  Mouncain-greeri  is  emerald-green,  mixed  with  much 
blue,  and  a  little  yellowisn-grey  ;  oi  verdigris-green 
with  yellowish-grey.  It  passes  into  greenish-grey. 
Examples,  Beryl,  aqua  marine  topaz,  glassy  actyno- 
lite,  common  garnet,  and  hornstone. 

d.  Lcek-green  is  emerald  green,  with  bluish-grey  and 
a  little  brown.  It  is  the  sap-green  of  painters.  In 
this  colour  the  blue  and  yellow  colours  are  in  equal 
proportions.  Examples,  Nephrite,  common  actyno- 
lite,  and  prase. 

f.  Emerald-green.  The  characteristic  or  pure  unmix- 
ed green.  All  the  preceding  green  colours  are  more 
or  less  mixed  with  blue,  and  at  length  pass  into  it  ; 
but  the  following  part  of  the  green  series,  by  the  in- 
creasing proportion  of  yellow,  at  length  passes  into 
yellow.  Examples,  Emerald,  fibrous  malachite,  cop- 
per-mica, and  sometimes  also  fluor-spar. 

y.  jl/ifile -green  is  emerald-green  mixed  with  a  little 
gieyish-white.  It  passes  into  greenish  white.  Ex- 
amples, Nickel  ochre  and  chrysoprase. 

g.  Grass -green  is  emerald  green  mixed  with  a  little  le- 
nion-yeilow.  The  colour  of  fresh  newly  sprung  grass. 
Example,  Uranite. 

h.  Blackish-green  is  pistachio-green  mixed  with  a  con- 
siderable portion  of  black.  It  passes  into  greenish- 
black.     Examples,  Precious  serpentine  and  augite. 

f.  Pistachio  green  is  emerald-green  mixed  with  more 
yellow  than  in  grass-green,  and  a  small  portion  of 
brown.  Examples,  Chrysolite,  and  epidote  or  pista- 
cite. 


k.  Afjiaragus-green  is  pistachio-green  mixed  with  a  lit- 
tle greyish  white  ;  or  emerald-green  mixed  with  yel- 
low  and  a  little  brown.  It  passes  into  liver-brown. 
Examples,  Garnet,  olivenite  and  beryl. 

/.  Olive-green  is  grass-green  mixed  with  much  brown 
and  a  little  grey.  It  passes  into  liver  brown.  Exam- 
ples, Common  garnet,  olivenite,  pitchstonej  and  epi- 
dote or  pistacite. 

m.  Oil-green  is  emerald-green  mixed  with  yellow,  brown, 
and  grey  ;  or  pistachio-green,  with  much  yellow  and 
light  ash-grey.  It  is  the  colour  of  fresh  vegetable 
oil.     Examples,  Fuller's-earth,  beryl  and  pitchstone. 

n.  Siskin-green  is  emerald-green  mixed  with  much  le- 
mon-yellow and  a  little  white.  It  makes  the  transi- 
tion to  the  yellow  colour.  Examples,  Uran-raica, 
green  lead-spar  and  steatite. 

F.  Yellow. 
Among  the  varieties  of  this  species  of  colour,  there  arc 
three  possessing  metallic  lustre,  viz.  brass-yellow, 
gold-yellow,  and  bronze-yellow.  The  characteristic 
colour,  which  is  lemon-yellow,  is  placed  in  the  mid- 
dle of  the  series;  the  colours  which  precede  it  are 
greenish-yellow,  and  those  which  follow  it  are  red- 
dish-yellow. The  one  side  of  the  series,  by  the  in- 
crease of  the  green,  passes  by  sulphur  yellow  into 
green  ;  the  other,  by  the  increase  of  red,  passes,  by 
means  of  orange-yellow,  into  led.  It  is  a  frequent 
colour  in  the  mineral  kingdom.  The  following  are 
its  varieties. 

a.  Sulfihur-yellow  is  lemon-yellow  mixed  with  much 
emerald  grei;n  and  white.  It  is  the  colour  of  native 
sulpliur.     Example,  Native  sulphur. 

b.  Brass-yelloiu  ciiffcrs  from  the  preceding  colour  prin- 
cipaly  in  having  a  metallic  lustre;  it  contains  a  small 
portion  of  grey.     Example,  Copper-pyrites. 

c.  Scraiv-yelloii)  is  sulphur-yellow  mixed  with  much 
grcyisn  white.  It  passes  into  a  yellowish-white  and 
yeliowish-grey.  Example,  Calamine,  serpentine  and 
yiliow  cobalt-ochre. 

d.  Bronze  yellow  is  brass-yellow  mixed  with  a  little 
steel-grey,  and  a  minute  portion  of  reddish  brown. 
The  colour  of  bell-metal.     Example,  Iron  pyrites. 

e.  Wax  yellow  is  lemon-yellow  mixed  with  reddish- 
brown,  and  a  little  ash-grey  ;  or  it  may  be  considered 
as  honey-yellow  with  greyish  white.  It  is  the  colour 
of  pure  unbleached  wax.  Examples,  Opal  and  yel- 
low lead-spar. 

/.  Honey-yellow  is  sulphur-yellow  mixed  with  chestnut 
brown.  It  passes  into  yellowish  brown.  Examples, 
Fluor-spar  and  beryl. 

g.  Lemon-yellow  is  the  pure  unmixed  colour.  It  is  the 
colour  ot   I  ipe  lemons.     Examples.  Yellow  orpiment. 

/;.  Gold-yellow  is  the  preceding  colour  with  metallic 
lustre.      Example,  Native  gold. 

i.  Ochre-yellow  is  lemon-yellow  mixed  with  a  considera- 
ble quamiiy  of  light  chestnut  brown.  It  passes  into 
yellowish  brown.  It  is  a  very  common  colour  among 
minerals.      Examples,  Yellow  earth  and  jasper. 

k.  U'ine-yellow  is  lemon-yellow  mixed  with  a  small  por-. 
tion  of  red  and  greyish-white.  The  colour  of  Saxon 
home-made  wine.  Examples,  Saxon  and  Brazilian 
topaz. 

/.  Cream-yellow  or  Isabella- yelloie.  It  contains  more 
red  and  grey  than  the  wine-yellow,  and  also  a  little 
brown.  It  passes  into  flesh-red.  Examples,  Bole 
from  Strigau,  and  compact  limestone. 
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m.  Orange-yelloTj  is  lemon-yellow  with  carmine  red.  Ic 
is  the  colour  of  ilic  ripe  oraiij^c.  Examples,  Streak 
of  red-orpimeiu,  and  uraii-oclire. 

G.  Red. 

It  exhibits  more  varieties  than  the  other  colours,  and  is 
very  comniuii  in  the  mineral  ki'.iijdom.  Tiie  charac- 
teristic  colour  is  carniine-rcd;  all  the  others  iiichne 
either  to  yellow  or  blue:  hence  ihere  are  two  piiiici- 
pal  suites;  the  first  of  which  coiiiains  ycllowish-red 
colours;  the  second  bluish-red  colours.  The  red 
colours  are  principally  owiii'^r  to  oxi(Us  of  iron,  mai  - 
ganese  and  cobalt,  and  comhinatioMs  of  metals  with 
sulphur  and  arsenic.  The  following  arc  the  varie- 
ties. 

(7.  Aurora  or  morning  red  is  carmine-red  mixed  wi'.li 
mud)  lemon  yellow.  It  passes  into  orange-yellow. 
Exainple,  Red  orpiment. 

b.  Hyacinth-red  is  carmine-red  mixed  with  lemon-yel- 
low and  a  minute  portion  of  brown  ;  or  aurora-red 
mixed  with  a  minute  portion  of  brown.  It  passes 
into  brown.     Examples,  Hyacinih  and  tile-ore. 

f.  Tile  red  is  hyacinth-red,  mixed  with  i^rcyish-vvhite. 
It  is  the  colotir  of  tiles  or  bricks.  Examples,  Porce- 
lain-jasper and  zeolite. 

d.  Scarlet  red  is  carmine-red  mixed  with  a  very  little 
lemon-yellow.  It  is  a  well-known  colour  of  much 
intensity.  Example,  Light-red  ciimabar  from  ^Volf- 
stein. 

e.  Blood-red  is  scarlet-red  mixed  with  a  small  portion 
of  black.     Examples,  Pyrope  and  jasper. 

J".  Flesh-red  is  blood-red  mixed  with  greyish-white. 
Exainples,  Felspar,  calcareons  spar,  and  straight  la- 
mellar heavy  spar. 

g.  Cofi/ier-red.  It  scarcely  differs  from  the  preceding 
variety,  but  in  possessing  a  metallic  lustre.  Exam- 
ples, Native  copper  and  copper-nickel. 

h.  Carmine-red  is  the  characteristic  colour.  Example, 
Spinel    particularly  in  thin  splinters. 

i.  Cochineal-red  is  carmine-red  mixed  with  bluish-grey. 
Ex  iniph's,  Dark-red  cinnabar  and  red  copper-ore. 

k.  Crimson-red  is  carmine-red  mixed  with  a  considera- 
ble portion  of  blue.     Example,  Oriental  ruby. 

/.  Columbine-red  is  carmine-red,  with  more  blue  than 
the  precedmg  variety,  and,  what  is  characteristic  for 
this  colour,  a  little  black.    Example,  Precious  garnet. 

OT.  Rose-red  is  cochineal  red  mixed  with  white.  It 
passes  into  reddish-white.  Examples,  Red  manga- 
nese and  quartz. 

11.  Peach  blossom-red  is  crimson-red  mixed  with  white. 
Example,  Red  cobalt-ochre. 

0.  Cherry-red  is  crimson  red  mixed  with  a  considerable 
portion  of  brownish-black.  Examples,  Spinel,  red 
antimony,  add  precious  garnet. 

fi.  Brownish  red  is  blootl-red  mixed  with  brown.  It 
passes  into  brown.     Example,  Clay  ironstone. 

H.  Brown. 
This,  after  black,  is  the  darkest  colour  in  the  system. 
The  whole  species  or  suite  can  be  distinguished  into 
those  which  have  red,  and  those  which  have  yellow 
mixed ;  between  these  is  placed  the  fundamental 
colour,  the   pure  unmixed   chestnut-brown,  and  the 


last  variety,  from  the  quantity  of  black  it  contains, 
connects  the  brown  scries  with  the  black.  Varieties 
of  mis  colour  occur  frequently  in  the  mineral  king- 
dom, particularly  among  the  ores  of  iron,  and  the 
infl-Miimablc  minerals. 
a  Reddinh-brotun  is  chcstnut-biown  mixed  with  a  little 
red  ami  \cllow;  or  chestnut-brown  with  a  small  por- 
tion of  aurora-red.  It  passes  into  brownish-red.  Ex- 
ai>  pie,  brown  blende  from  the  Hartz,  and  zircon. 

b.  Clax'e-bronvn  is  chestnut-brown,  mixed  with  cochi- 
ncal-rtd,  and  a  little  black.  It  is  the  colour  of  the 
clove.  It  passes  into  plum-blue  and  cherry-red.  Ex- 
amples, rock-crystal,  btovvn  hematite,  and  axinitc. 

c.  Hair-brown  is  clove-brown  mixed  with  ash-grey. 
Examples,  Cornish  tin-ore,  wood  opal,  and  brown 
iron-ore. 

rf.  Broccoli-brown  is  chestnut-brown  mixed  with  much 
blue,  and  a  small  portion  of  green  and  red.  Ii  passes 
into  cherry-red  and  plum-blue.  It  is  a  rare  colour. 
Example,  zir:;on. 

e.  Chestnut-brown.  Pure  brown  colour.  It  is  a  rare 
colour.     Ex  -niple,  jasper. 

/.  Yellowish- brown  is  chestnut-brown  mixed  with  a 
considerable  portion  of  lemon-yellow.  It  passes  into 
ochre-yellow.  It  is  one  of  the  most  common  colours 
in  the  mineral  kingdom.  Examples,  iron-flint  and 
jasper. 

g.  Pinchbeck-brown  is  yellowish  brown  with  metallic 
lusiie.  Rattier  the  colour  of  tarnished  pinchbeck. 
Example,  mica. 

h.  Wood-brown  is  yellowish-brown  mixed  with  much 
pale  ash-grey.  It  passes  into  yellowish-grey.  Moun- 
tain wood,  and  bituminous  wood. 

i.  Liver-brown  is  chestnut-brown  mixed  with  olive- 
green  and  ash-grey.  It  is  the  colour  of  boiled,  not 
fresh  liver.  It  passes  into  olive  green.  Example, 
common  jasper. 

k.  Blackish  brown  is  chestnut-brown  mixed  with  black. 
It  passes  into  brownish-black.  Examples,  mineral 
pitch  from  Ncufciiatel,  moor-coal,  and  bituminous 
wood.* 

The  immense  variety  of  colours  that  occur  in  the 
mineral  kingdom,  constitute  an  almost  infinite  series, 
to  characterise  every  individual  of  which  is  next  to  im- 
possible. The  colours  we  have  already  defined,  are  a 
lew  only  of  the  most  prominent  features  of  that  great 
and  beautiful  series,  and  serve  as  points  of  comparison, 
and  as  the  boundaries  between  which  every  occurring 
colour  lies. 

From  the  small  number  of  colours  we  have  defined, 
and  the  great  variety  that  occur  in  minerals,  it  is  evi- 
dent that  the  greater  nuniber  of  occurring  colours  will 
not  correspond  exactly  with  those  defined,  but  will  lie 
between  them.  It  is  this  circumstance,  in  particular, 
that  renders  it  so  difficult  to  gel  an  acquaintance  with 
colours.  To  obviate  this,  in  some  degree,  Werner 
uses  terms  which  express  correctly  certain  prominent 
differences  which  are  to  be  observed  between  every  two 
colours.  Thus,  when  one  colour  approaches  slightly  to 
another,  it  is  said  to  incline  towards  it,  (es  r.a  irt  sich  ;) 
when  it  stands  in  tht-  middle  between  two  colours,  it  is 
said  to  be  intermediate,  (is  stcht  in  der  mitte  ,)   when, 


*  The  most  accurate  delineations  of  colours  are  given  ia  Syme's  Wernerian  Nomenclature  of  Colours,  published  in  Edinburgh 
a  few  years  ago. 
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on  llie  contrary,  it  evidently  approaches  very  near  to 
one  of  tht;  colours,  it  is  said  \.o  full  or  fiass  into  it,  (es 
geht  iiber.) 

II.  The  Delineations  or  Patterns  formed  by  the  Colours. 

The  distinctions  included  under  this  head  depend  on 
the  shape  which  the  colour  assumes.  It  is  only  to 
be  observed  in  simple  minerals.  The  following  are 
the  d iff  rent  kinds  enumerated  and  described  by 
Werner. 

A.  Dottrd.  In  this  variety,  dots  or  small  spots  are  ir- 
regularly dispersed  over  a  surface  which  has  a  differ- 
ent colour  from  the  spots.  It  occurs  frequently  in 
serpentine,  but  seldom  in  other  minerals. 

B.  Sfiotled.  If  the  spots  are  from  a  quarter  of  an  inch 
to  an  inch  in  diameter,  and  the  basis  or  ground  still 
visible,  it  is  said  to  be  spotted.  It  is  either  round  and 
regularly  spotted,  or  irregularly  spotted.  The  first 
occurs  in  clay-slate  ;  the  second  in  marble. 

C  Clouded.  Here  no  basis  is  to  be  observed  ;  the 
boundaries  of  the  colours  are  not  sharply  marked, 
and  the  spots  run  into  each  other.  It  occurs  in  mar- 
ble and  jasper. 

D.  Flamed.  When  the  spots  are  long  and  acuminated, 
and  arranged  according  to  their  length,  the  flamed 
delineation  is  formed.  It  has  still  a  basis.  It  occurs 
in  striped  jusper,  marble,  kc. 

E.  Striped.  Consists  of  long  and  generally  parallel 
sti'ipes,  that  touch  each  other  and  fill  up  the  whole 
mass  of  the  stone,  so  that  it  has  no  ground.  It  pre- 
sents I  wo  varieties. 

a.  Straight  striped,  as  in  striped  jasper  and  variegated 

clay. 
6.  Hing  shaped,  occurs  in  Egyptian  jasper. 

F.  Veined.  Consists  of  a  number  of  more  or  less  deli- 
cate veins  crossing  each  other  in  different  directions, 
so  that  it  is  sometimes  net-like.  We  can  always  dis- 
tinguish a  base  or  ground.  Examples,  black  marble 
veined  with  calcareous  spar  or  quartz,  jasper  and 
serpentine. 

G.  Dendritic.  Represents  a  stem  with  branches,  on 
a  ground.  Examples,  steatite  and  dendritic  calce- 
dony. 

H.  Ruiniform.  Resembles  ruins  of  buildings.  It  oc- 
curs in  Elorentine  marble,  which  is  from  this  circum- 
stance called  landscape  marble. 

III.      The  Play  of  the  Colours. 

If  we  look  on  a  mineral  which  possesses  this  proper- 
ty, we  observe,  on  turning  ii  slowly,  besides  its  common 
colours,  many  others,  which  are  bjight,  change  very 
rapidly,  and  are  dis'ributed  in  small  spots  or  patches. 
A  strong  light  is  requiied,  in  order  to  see  this  appear- 
ance distinctly,  and  it  never  occurs  in  opaque  or  feebly 
translucent  minerals.  We  observe  it  in  the  diamond 
when  cut,  and  in  precious  opal. 

IV.      The  Changeability  of  cjie  Colours. 

When  the  surface  of  a  mineral,  which  we  turn  in 
different  directions,  exhibits,  besides  its  common  colours 
different  bright  colours,  that  do  not  change  so  rapidiv, 
are  fewer  in  number,  and  occur  in  larger  patches  than 
in  the  play  of  the  colour,  it  is  said  to  exhibit  what  is 
called  the   changeability  of  the  colours.     The  change- 

Vol.  XIII.     Part  II. 


ability  of  colour  is  seen  only  in  particular  directions,  the 

play  of  colour  in  all  directions. 

We  distinguish  two  kinds  of  this  phenomenon. 

j1.  That  which  is  observed  by  looking  in  different  posi- 
tions on  the  mineral,  as  in  Labrador  felspar. 

B.  That  observed  by  looking  through  it,  as  in  the  com- 
mon opal,  which  shows  a  milk-white  colour  when  we 
look  on  its  surface,  but  when  held  between  the  eye 
and  the  light  is  wine-yellow. 

V.    The  Iridescence. 

When  a  mineral  exhibits  the  colours  of  the  prism  or 
the  rainbow,  arranged  in  parallel,  and  sometimes  vari- 
ously curved  layers,  it  is  said  to  be  iridescent.  It  is  to 
be  observed  by 

A.  Looking  on  the  mineral  only,  as  in  precious  opal, 
aduUria,  Sec. 

B.  Boih  by  looking  on  the  mineral  and  through  it,  as  in 
calcareous  spar,  crossed  by  thin  veins,  some  arrago- 
nites,  rainbow  calcedony,  and  some  amethysts. 

VI.     Tarnished  Colours. 

A  mineral  is  said  to  be  tarnished,  when  it  shows  on 
its  external  surface,  or  on  that  of  the  distinct  concre- 
tions, fixed  colours  different  from  those  in  its  interior  or 
fresh  fracture. 

There  are  simple  or  variegated  tarnished  colours. 

a.  Simple. 

a.    Grey, — white  cobalt. 
/3    Black. — native  arsenic. 
7    Brown. — magnetic  pyrites. 
S'    Reddish, — native  bismuth. 

b.  Variegated. 

The  variegated  or  party-coloured,  are  distinguished 
according  to  the  intensity  of  their  basis.  Of  these  the 
following  are  enumerated  in  the  tabular  view. 

a.  Pavonine,  or  Peacock-tail  tarnish.  This  is  an 
assemblage  of  yellow,  green,  blue,  red,  and  brown 
colours,  on  a  yellow  ground.  The  colours  are 
nearly  equal  in  proportion,  and  are  never  pre- 
cisely distinct,  but  always  pass  more  or  less  into 
one  another.     Example,  copper-pyriies. 

,a.  Iridescent,  or  Rainbow.  In  this  variety  the  co- 
lours are  red.  blue,  green,  and  yellow,  on  a  grey- 
ground.  It  is  more  beautiful  and  brighter  than 
the  preceding.  The  radiated  grey  antimony  of 
Felsobanya  in  Hungary,  and  the  specular  iron- 
ore,  or  iron-glance  of  Elba,  are  often  beautifully 
iridescent. 

-/.  Columbine,  OT  pigeon-neck  tarnish.  The  colours 
are  the  same  as  in  the  precedmg,  with  this  differ- 
ence, that  the  tints  of  colour  are  paler,  and  the 
red  predominates.  Examples,  native  bismuth  of 
Srhneebcrg. 

^.  Tempered-steel  tai-nish.  It  consists  of  very  pale 
blue,  red,  green,  and  very  little  yellow,  on  a  grey 
ground.     Example,  grey  cobalt. 

VII.     The  Permanent  Alterations. 

These  must  not  be  confounded  with  the  tarnished  co- 
lours. The  tarnish  occurs  only  on  the  surface;  the  per- 
manent alteration,  on  the  contrary,  proceeds  by  degrees 
through  the  whole  mass  of  the  mineral.     This  change 
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takes  place  more  or  less  rapidly  in  different  minerals. 
The  colours  either  become  paler,  when  they  arc  said  to 
fade,  or  they  become  darker,  and  pass  into  other  varie- 
ties. Thus  chrysoprase,  rose  quartz,  and  red  cobalt- 
ociire  become  paler;  whereas  sky-blue  fluor-spar  be- 
comes green,  pearl-grey  corneous  silver  sometimes 
changes  to  brown,  and  lastly  into  black,  and  earthy  blue 
iron  changes  from  white,  through  different  varieties  of 
blue,  to  indigo-blue. 

PARTICULAR  GENERIC  EXTERNAL 
CHARACTERS. 

I. rAIlTICULAR    GENERIC    EXTERNAL     CHARACTERS    OF 

SOLID    MINERALS. 

Characters  /or  the  Sight. 

I.    The  External  Aspect. 

The  External  Aspect  of  a  mineral  is  that  outline  or 
contour  which  it  has  received  from  nature.  Thus,  if 
we  have  a  piece  of  lead-glance,  as  it  has  been  found 
loose,  or  imbedded  in  another  mineral,  we  name  the  sur- 
face which  it  has  received  from  nature,  its  Aspect.  All 
those  characters  which  we  can  discover  by  the  eye,  on 
this  outline,  are  denominated  the  External  Aspect  of 
the  mineral.  They  sre  of  three  kinds:  I.  The  External 
Shape  :  2.  The  External  Surface  ;  and,  3.  The  External 
Lustre. 

1.  The  External  Shafie, 

Is  divided  into  four  classes, 

1.  Common      ■) 

2.  Particular 

3.  Regular 

4.  Extraneous  ) 

All  of  these  classes  have  their  subordinate  differences, 
which  we  shall  now  describe ;  and. 


'  External  Shape. 


I.   Common  External  Shafie. 

Common  External  Shapes  are  those  in  which  there 
are  neither  a  determinate  number  of  planes  meeting 
under  determinate  angles,  nor  any  resemblance  to 
known  natural  or  artificial  bodies.  As  they  occur  more 
frequently  than  the  other  shapes,  they  are  named  Com- 
mon External  Shapes. 

Six  different  kinds  are  enumerated  by  Werner,  which 
are  distinguished  according  to  their  relative  length, 
breadth,  and  thickness,  their  relative  magnitude,  and 
their  connections  with  other  minerals.  The  kinds  are 
7nassive,  disseminated,  in  angular  fiieces,  in  grains,  in 
plates,  and  in  membranes. 

A.  Massive,  is  that  common  external  shape  which  is 
from  the  size  of  a  hazelnut  to  the  greatest  magnitude, 
and  whose  dimensions  in  length,  breadth,  and  thick- 
ness, are  nearly  alike.  It  occurs  imbedded  in  other 
minerals,  and  it  is  intermixed  with  them  at  their  line 
of  junction.  Examples,  Galena  or  lead-glance,  and 
copper  pyrites. 
Many  of  the  varieties  of  this  form  are  crystallized,  al- 
though they  do  not  appear  so  to  the  eye.  This  curious 
fact  has  been  lately  well  elucidated  by  Mr.  Danicll. 
He  remarks,  that  if  a  lump  or  massive  piece  of  alum. 


or  borax,  or  of  nitre,  be  immersed  in  a  vessel  of 
water,  and  left  at  rest  for  three  or  four  weeks,  the 
solution  will  be  found  to  have  gone  unequally  on;  the 
uppermost  portion  will  be  found  most  wasted,  and  the 
undermost  least ;  so  that  the  undissolved  part  of  these 
salts  will  have  assumed  a  conical  form.  The  lower 
part  of  these  bodies,  after  this  treatment,  will  be 
found  embossed  over  with  numerous  crystalline  forms. 
These  in  alum  are  octahedrons,  or  figures  formed  by 
different  sections  of  the  aluminous  octahedron.  In 
borax  they  are  fragments  of  eight-sided  prisms,  and 
so  on.  Mr.  Daniell  has  shewn,  in  a  satisfactory  way, 
that  these  embossments  are  not  formed  by  the  crys- 
tallization of  that  portion  of  t!ie  salt  which  has  been 
dissolved  ;  but  that  they  are  brought  into  view  by  the 
unequal  solution  of  the  lump  of  salt  subjected  to  the 
action  of  the  water.  Hence  it  follows,  that  all  these 
apparently  amorphous  masses  are  in  reality  composed 
of  crystals,  though  such  a  structure  cannot  be  distin- 
guished by  the  eye  previous  to  this  natural  dissection 
of  it.  The  same  crystalline  structure  was  developed 
when  calcareous-spar,  stroniian,  and  witherite,  were 
acted  on  by  vinegar.  Bismuth,  antimony,  and  nickel, 
treated  with  very  dilute  nitric  acid,  likewise  exhibited 
a  crystallized  structure.  From  these  experiments  we 
may  infer,  with  considerable  probability,  that  the 
structure  of  most  minerals  is  in  reality  crystallized, 
even  when  they  appear  massive;  an  inference  which 
leads  to  the  highly  important  conclusion,  that,  on  a 
general  view,  a  great  portion  of  the  crust  of  the  earth 
is  more  or  less  of  a  crystalline  nature. 

B.  Disseminated,  is  from  the  size  of  a  hazel-r.ul  until  it 
is  scarcely  visible,  and  its  dimensions  in  length, 
breadth,  and  thickness  are  nearly  alike.  It  is  imbed- 
ded, and  is  intermixed  with  the  inclosing  mineral  at 
the  line  of  junction.     It  is  divided  into 

a.  Coarsely  disseminated,  which  is  from  the  size  of  a 
hazelnut  to  that  of  a  pea.  Examples,  Copper- 
pyrites  and  brown-spar. 

b.  Minutely  disseminated,  from  the  size  of  a  pea  to 
that  of  a  millei-seed.  Example,  Tinstone  in  gra- 
nular quartz. 

c.  Finely  disseminated,  from  the  size  of  a  millet-seed 
until  ii  is  scarcely  visible.  Example,  Brittle  silver 
glance  in  brown  spar. 

C.  In  angular  fiieces.  Minerals  having  an  angular  shape, 
in  which  the  length,  breadth,  and  thickness  are  nearly 
alike,  which  are  found  loose,  or  slightly  imbedded, 
and  without  any  intermixture  with  the  inclosing  mi- 
neral at  the  line  of  junction,  and  from  the  size  of  a 
hazel-nut  and  upwards,  are  said  to  occur  in  angular 
pieces.  It  is  distinguished  from  the  massive  by  its 
occurring  either  loose,  or  not  intermixed  with  the  basis 
at  the  line  of  junction.  Of  this  external  shape  there 
are  two  kinds. 

a.  Sharfi  cornered,  as  in  quartz  and  calcedony. 

b.  Blunt  cornered,  as  in  common  opal. 

D.  Jn  grains.  Minerals  having  a  roundish  form,  and 
imbedded  or  loosej  and  not  much  larger  than  a  hazel- 
nut, are  said  to  occur  in  grains.  This  shape  is  distin- 
guished, 

a.  With  regard  to  size,  into 

a.  Large,  that  is,  when  they  are  from  the  size  of  a 
hazel-nut  to  that  of  a  pea.  Examples,  meadow 
ore  and  precious  garnet. 

/S.  Coarse,  from  the  size  of  a  pea  to  that  of  a  hemp- 
seed.     Example,  Pyrope. 
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.-/.  Small,  from  the  size  of  a  hemp-seed  to  that  of  a 
millet-seed.  Examples,  Precious  garnet,  Pyrope 
and  iron-sand. 

S:  Fine,  from  the  size  of  a  millet  seed  until  it  be- 
comes nearly  undistinguishable.  Example,  Pla- 
tina. 

The  grains  are  further  distinguishable, 
J.  With  regard  to  the  exacter  determination  of  the 

S^ape,  into 

a  Angular  grains,  as  in  iron-sand. 

^.  Flatiisit  grains,  as  in  platiiia  and  gold. 

-/    Roundish  grains,  as  in  pyrope  and  precious  garnet. 
c.  With  regard  to  connection  witli  other  minerals. 

a   In  loose  grains. 

(3   In  imbedded  grains. 

y.  In  superimposed  grains. 

E.  In  plates.  Minerals  which  occur  in  external  shapes, 
whose  length  and  breadth  are  great  m  comparison  of 
their  thickness,  in  whicli  the  thickness  is  not  equal 
throughout,  and  is  so  considerable,  as  to  allow  the 
fracture  to  be  distinguished,  are  said  to  occur  in  plates. 
The  maximum  thickness  of  plates  is  half  an  inch. 
Example,  red  silver. 

F.  In  membranes  or  Jlakes.  This  shape  is  distinguished 
from  the  former  by  its  thinness,  as  it  never  greatly  ex- 
ceeds the  thickness  ol  common  paper,  and  the  fracture 
cannot  be  seen.     Example,  iron-pyrites. 

II.  Particular  External  Shafie. 

Particular  external  shapes  difPer  from  the  common 
external  shapes,  in  bearing  a  resemblance  to  natural  or 
artificial  bodies,  and  in  being  far  more  characteristic  and 
varied  in  their  aspect.  They  are  called  fiarticular,  be- 
cause they  are  not  so  common  among  minerals  as  the 
common  external  shapes.  There  are  four  different  sets, 
entitled  longish,  roundish  flat,  and  cavernous,  ^ach  of 
these  sets  have  their  subordinate  kinds,  which  wc  shall 
now  describe. 

A.  Longish  Particular  External  Shafies. 

a.  Dentiform,  adheres  by  its  thick  extremity,  and  be- 
comes gradually  thinner,  incurvated,  and  at  length 
terminates  in  a  free  point,  so  that  it  resembles  a 
canine  tooth,  whence  its  name.  Its  length  is  from 
a  quarter  of  an  inch  to  a  foot.  It  is  one  of  the  rarer 
kinds  of  external  shapes,  and  is  peculiar  to  certain 
metals.     Example,  Native  silver. 

b.  Filiform,  adheres  by  its  thicker  extremity,  and  ter- 
minates by  an  almost  imperceptible  diminution  of 
thickness,  and  is  usually  curved  in  different  direc- 
tions It  is  thinner  and  longer  than  the  dentiform. 
Example,  Native  silver. 

c.  Ca/nllary.  When  the  filiform  becomes  longer  and 
thinner,  it  forms  the  capillary.  It  is  generally  much 
entangled,  and  sometimes  the  threads  are  so  near 
each  other  that  it  passes  into  the  compact.  Ex- 
ample, Native  silver. 

rf.  Reticulated,  is  composed  of  many  straight  threads, 
which  are  sometimes  parallel,  and  sometimes  meet 
each  other  at  right  angles,  and  form  a  net  like 
shape.  The  whole  is  a  scries  of  minute  crystals, 
and  is  distinguished  from  the  capillary  by  its  threads 
bemir  always  straight.     Example,  Native  silver. 

e.  Dendritic.  In  this  external  sliapc  Me  can  observe 
a  trunk,  branches,  and  twigs,  which  are  distinguish- 
ed from  each  other  by  their  thickness,  the  trunk 


being  the  thickest.     Examples,  Native  copper  and 
brown  hematite. 

f.  Coralloidal  or  coralliform.  When  two  or  three 
brandies,  having  rounded  or  pointed  extremities, 
proceed  from  one  stem,  the  coralloidal  external 
shape  is  formed.  There  are  usually  many  stems 
together.  From  its  resemblance  to  coral,  it  is  de- 
nominated Coralloidal.  The  variety  of  arragonite, 
called  flos  fcrri,  is  an  excellent  example  of  this 
kind  of  particular  external  shape. 

g.  Stalactiiic.  A  mineral  is  said  to  possess  a  stalac- 
titic  external  shape,  when  it  consists  of  different 
straight  more  or  less  lengthened  rods,  wiiich  arc 
thickest  at  their  attachment,  and  become  narrower 
at  their  free  extremity,  which  is  rounded  or  point- 
ed.    Example,  calc-sinler. 

h.  Cylindrical  consists  of  long,  rounded,  straight,  im- 
perforated, usually  parallel  rods,  which  are  attach- 
ed at  both  extremities,  and  are  generally  thicker 
at  the  extremities  than  the  middle.  The  interstices 
are  either  empty,  or  filled  up  with  another  mine- 
ral. Examples,  galena  or  lead-glance  and  brown 
iron-ore. 

i.  Tubiform  consists  of  long,  usually  single,  perforated 
tubes,  which  are  soir.ewhat  longitudinally  knotty. 
Example,  calc-sinter. 

k.  Clavform  .s  the  reverse  of  stalaclitic ;  it  is  com- 
posed ot  club-shaped  parallel  rods,  which  adhere 
by  their  thin  extremities.  Example,  compact  black 
hematite. 

/.  Fructicose.  This  external  shape  is  formed  when 
many  branches  issue  from  a  common  stem  and 
meet  together  partywise,  so  that  the  whole  when 
viewed  from  above  has  a  fructicose  aspect,  not  un- 
like the  appearance  of  cauliflower.  Examples, 
calc-sinter  and  black  hematite. 

B.  Roundish  Particular  External  Shafies. 

a.  Globular.     Under  this  are  comprehended. 

ct.  Perfect  globular  or  spherical,  as   in  alum-slate 

and  pisiform  iron. 
/3.  Imfxtrfect  globular,  as  in  calcedony. 
'/.  Ovoidal  or  elli/iiical.     Example,  rounded  masses 

of  quartz  in  puddingstone. 
S:  Spheroidal.     When  the  spherical  is  compressed 

the  spheroidal   is  formed.     Example,  Egyptian 

jasper. 
c.  Amygdaloidal.     When  the  ovoidal  is  compressed 

in  the  direction  of  its   length,  the   amygdaloirhl 

is   formed.     Examples,   zeolite,  calcareous-spar 

and  green  earth. 

b.  Botryoidal  consists  of  large  segments  of  small 
balls,  which  are  regularly  heaped  together,  and  have 
many  interstices.  It  resembles  grapes,  whence  its 
name.     Examples,  hematite,  and  calcedony. 

c.  Reniform.  consists  of  small  segments  of  large  balls, 
which  are  so  closely  set  together,  that  no  intersti-  " 
ces  are  formed.     Example,  calcedony. 

d.  Tuberose.  This  shape  consists  of  irregular  round- 
ish or  longish  elevations  and  depressions.  Exam- 
ple, flint. 

e.  Fused  like  or  lifjuiform.  It  consists  of  numerous 
very  flat  roundid  elevations,  which  are  generally 
depressed  in  the  middle.  The  whole  has  a  rough 
and  glimmering  surface,  and  resembles  the  surface 
of  slowly  cdoled  metal.     Example,  lead-glance. 

C.  Flat  Particular  External  Shapes. 

a.  Specular  has  on   one    side,  seldom  on  two  opposite 
3  O  2 
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or  cavities  in  the  corroded  external  shape. 
aiT)i)lcs,  wacke  and  lava. 
E.  Entangled  Particular  External  shafie. 

a.  liamose.  li  is  cumposed  ot  loiij^ish,  anmiiar,  more 
or  less  thick  branches,  that  are  bf.nt  in  difl'erent 
directions,  hut  in  which  no  trunk  or  common  slein 
is  to  be  observed.  It  probably  originalts  tioiii  the 
greater  iimgnilude  of  the  vesicles  in  the  vesicular, 
the  vesicles  breaking  into  each  other.  Examples, 
meteoric-iron,  silver-glance  or  sulphuretted  silver, 
and  native  copper. 

III.  Regular  External  Shafie  or  Crystallization. 

Every  exiernal  shape,  whose  natural  contour  or  out- 
line  is  composed    of  a   determinate  number  of  planes. 


sides,  a  straight  smooth  shining  surface.     It  occurs 
in  veins.      Example,  galena  or  lead-glance. 

.  In  liavcs.  In  tiiis  external  sh'pe  there  are  thin 
leaves,  which  are  cither  iric^ularly  curved,  or  are 
str.iight,  and  have  throughout  the  same  thickness. 
It  is  chstinguislicd  from  the  external  shape  in  mem- 
branes by  the  uniformity  of  its  thickness,  by  its  ir- 
regular curvatures,  its  continuity,  (ilie  membra- 
nous exiernal  sliape  being  olten  inttri  upted,)  and 
its  usual  adherence  by  one  extremity,  snowing  that 
it  is  a  kind  of  crystalline  shoot.  It  occurs  frequeiU- 
ly  \n  native  gold. 
Cavernous  Particular  External  Hha/ies, 

J.  Cellular.  A  mineral  is  said  to  be  cellular,  when 
it  IS  composed  of  straight  or  bent  tables,  which 
cross  together  in  such  a  manner  as  to  lorm  empty     which  meet  together  in  a  deierminaic  manner,  is  deno- 


spaccs  or  cells.  Example,  quartz 
.  Im/ircssed.  That  is,  when  one  mineral  shows  the 
impression  of  any  particular  or  regular  external 
shape  of  anotiier  mineral.  It  borders  on  the  cellu- 
lar shape,  and  is  formed  when  a  newer  mineral  is 
deposited  over  an  older,  the  form  of  which  it  as- 
sumes, and  retains  even  after  the  impressing  mine- 
ral has  been  destroyed  or  removed. 
a  a.   JVil/i  imfirestions  0/ crystals. 

«.   Cubical,   as    in    quartz    or    iron-pyrites,   from 
fluor-spar 


minated  a  crystal. 

In  (lcscril)iiig  crystals,  we  have  to  consider,  ./i.  Their 
Genuineness ;  D.  Their  Shafie;  C.  Their  Magnitude: 
D.  Their  Attachmfnt. 


A.    The  Genuineness  of  Crystals. 

This  refers  to  the  division  of  crystals  into  True  and 
Sufifinsitilious.  The  true  arc  the  forms  which  the  same 
substance  always  assumes,  and  which  are  peculiar  to 
it;  the  sufi/iosiliiious  are  those  reguLir  figuies  whose 
shape  does  nut  depend  on  the  substance  of  which  they 
/3.  Pyramidal,  as  in  hornstone,  originating   from     are  composed,  but  is  owing  to  pre-existing  crystals,  or 

crystal-moulds. 

Supposititious  crystals  are  formed  in  two  ways  : 
1.  ^Vhen  an  imbedded  crystal    falls   out  and    leaves  an 

empty  mould,  which  is  afterwards  filled  up  with  fos- 


calcareous-spar. 

'/.  Tabular,  as  in  quartz,  originating  from  heavy 
spar. 
b  b.  With  imfiressions  of  fiarticular  external  shafics. 

a.  Corneal,  in  native  arsenic. 

/3.  Globular,  in  silver-glance  or  sulphuretted  sil- 
ver, from  red-silver  ore. 

y.  Keniform,  in  silver-glance  or  sulphuretted  sil- 
ver, from  red  silver-ore. 

c.  Perforated,  consists  of  long  vermicular  cavities, 
which  occupy  but  an  inconsiderable  portion  of  the 
mass,  and  terminate  on  the  surface  in  small  holes. 
When  the  holes  become  very  numerous,  it  passes 
into  spongiform.     Example,  bog  iron-ore. 

d.  Corroded.  A  fossil  is  said  to  be  corroded,  when  it 
is  traversed  with  numerous  hardly  perceptible 
roundish  holes.  The  volume  occupied  by  the 
holes  is  nearly  equal  to  that  of  the  basis.  It  has 
the  appeal ance  of  wood  which  has  been  gnawed 
by  insects.  Examples,  quartz,  galena  or  lead- 
glance,  and  silver- glance  or  sulphuretted  silver. 

-.  Amorfihous  is  composed  of  numerous  roundish  and 
angular  parts  that  form  inequalities,  between  which 
there  are  equally  irregular  hollows.  The  whole  has 
the  appearance  as  if  a  number  of  small  balls  and 
anguli'r  pieces  were  heaped  on  one  another.  Ex- 
amples, silver-glance  or  sulphuretted  silver,  and 
mealow-ore. 

/.  Vesicular  When  a  mineral  has  distributed  through 
its  int.iior  many  singlf,  usually  round,  elliptical, 
and  spheroidal,  also  amygdaloidal,  or  irregular- 
sh^ipcd  cavities,  it  is  said  to  ne  ve-.icular.  The  ca- 
vities are  usually  less  in  volume  than  the  solid  part 
of  tlie  mineral,  and  they  are  larger  than  the   holes 


sil  matter,  a  figure  m  crystal  corresponding  in  shape 
to  the  mould  is  formed.  The  supposititious  crystals 
formed  in  this  manner  are  smoother,  and  have  sharp- 
er edges  and  angles  than  the  succeeding  kind,  and 
their  interior  is  often  hollow  and  drusy. 

2.  When  a  mineral  is  deposited  over  a  pre-existing 
crystal,  and  assumes  its  figure,  the  second  kind  of 
supposititious  crystal  is  formed.  The  pre-existing 
crystal  either  remains,  forming  the  nucleus,  or  it  dis- 
appears when  the  supposititious  crystal  is  hollow. 
It  differs  from  the  first  kind  in  having  generally  a 
rough  and  drusy  surface,  blunter  edges  and  angles, 
and  the  inner  surfaces  smooth. 
The   first   kind  of  supposititious  crystal  is  a  cast  or 

filling  of  the  space  formerly  occupied   by  true  crystals; 

the  second  is  merely  an  incrustation  of  true  crystals*. 
True    and    supposiiitinus   crystals    aie    distinguished 

from  each  other  by  the  following  characters: 

a.  True  crystals, 

a.  Are  transparent  and  semitransparent. 

/3.  Their  planes  are  smooth  and  shining  or  splen- 
dent, or  they  are  regularly  streaked. 

y.  Their  angles  and  edges  are  sharp. 

i'.  Are  seldom  drusy  upon  the  surface;  but  when 
this  is  the  case,  it  is  remarked  that  all  the  axes 
of  the  small  crystals  forming  the  drusy  surface 
are  in  the  same  position. 

e.  They  form  paiticular  characteristic  suites. 

b.  Sufifiosi'itious  crystals. 

a.  The   planes  are  never   smooth   and  shining,  or 


•  A  third  kind  of  crystal  has  been  particularly  pointed  out  by  Breithatipt.  He  mimes  it  the  metamorphosed  or  changed  crystal;  the 
form  is  net  altered,  hut  thi-  siibst  nice  is  clianjjed  by  ceitam  processes  hitherto  but  impeifectly  known.  Thus,  cubes  of  iron  pyrites 
are  changed  into  cubes  o(  brown  ii-on-stone.  and  crvstal.-i  ot'aoLjite,  without  any  change  of  form,  are  converted  into  chlorite,  or  green 
sarth.— Vide  Ueber  die  Aechtheit  der  Kraatalle,  von  A.  Breithaupt,  Freiberg,  1815. 
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regularly  streaked  ;  on  Ibe  contrary,  are   gene- 
rally rough  and  dull. 

/J.  The  ani^ies  and  edges  are  not  so  sharp  as  in  true 
crystals,  hut  are  generally  somewhat  rounded. 

y.  They  are  usually  hollow,  and  their  internal  sur- 
face is  drusy. 

^.  They  are  almost  always  drusy,  internally,  in 
those  formed  by  moulding;  externally,  in  those 
formed  by  incrustiuion  ;  and  it  is  lemarked,  that 
the  small  crystals  forming  the  drusy  surfaces  are 
disposed  iircgnlarly. 

i.  They  are  not,  like  true  crystals,  connected  by 
transitions  with  other  crystals  of  the  same  spe- 
cies :  Thus  the  octahedral  suppusitiiious  crystals 
of  quartz,  which  originate  from  fluor-spar,  do 
not  belong  to  the  suite  of  quartz. 

^.  Even  in  tlieir  internal  structure  they  are  differ- 
ent from  true  crystals;  for  they  seldom  present 
a  fracture  inclining  10  loliatcd. 

!j.  S.ngle  crystals  are  never  all  around  crystallized. 
The  following  are  well  known  instances  of  suppositi- 
tious crystals. 

1.  Octahedral   crystals  of   quartz,   originating    from 
fluor-spar. 

2.  Cubic  crystals  of  quartz,  from  fluor-spar. 

3.  l'"lint  in  double  three-sided  pyramids,  from  calca- 
reous-spar. 

4.  Quartz  in  oblique  four-sided  tables,  from  heavy-spar. 

B.  The  S/iafie  of  Crystals. 

The  shape  of  crystals  is  determined  by  the  niamber 
and  form  of  the  planes  or  faces,  and  the  edges  and 
angles  which  form  the  contour  or  outline*.  Amidst 
the  great  variety  of  crystals  that  occur  in  the  mineral 
kingdom,  there  are  some  simple  ones,  which  are  com- 
posed of  but  few  planes,  that  do  not  vary  much  in 
shape;  and  of  others,  in  which  the  planes  are  not  only 
numerous,  but  present  great  differences  in  form.  These 
simple  forms  are  nearly  allied  to  the  more  complex 
ones,  and  gradually  pass  into  them  by  a  change  in  the 
shape  of  their  planes.  On  this  circumstance  Werner 
has  founded  a  crystallographic  system,  remarkable  for 
its  simplicity,  and  the  ease  with  which  it  enables  us  to 
acquire  distinct  conceptions  of  the  most  complicated 
crystallizaiions.  He  considers  these  simple  forms  as 
the  basis  of  the  others,  and  names  them  Futidamental 
^gures.  We  can  distinguish  in  them  one^  or  at  the 
utmost,  two  sets  of  planes,  which  run  in  two  directions, 
and  enclose  the  crystal  on  all  sides.  The  cube  is  an 
e.Nample  of  a  fundamental  figure  with  one  set  of  planes; 
the  prism,  pyramid  and  table,  arc  examples  of  funda- 
mental figures  with  two  sets  of  planes,  which  are  named 
lateral  and  termmal  filanes.  All  those  crystals  in  which 
we  observe  many  different  sorts  of  planes,  he  considers 
as  changed  or  altered  fundaniental  figures;  and  names 
the  other  planes,  which  are  generally  smaller,  and  difler 
from  the  planes  of  the  fundanietaal  figure  in  direction, 
and  in  being  further  removed  from  the  centre  of  the 
crystal,  ^Ittfratinq  filanes.  We  have  thus,  according  to 
this  method,  to  consider,  first.  The  Fundamental  Figures, 
and  then  their  Jlieraliona  or  Modifications. 

I.  The  Fundamental  Figures. 

The  fundamental  figures,  as  already  mentioned,  are 
composed  of  one  or  two   sorts   of  planes.     In  order  to 


discover  these  planes  in  tl.e  altered  fundamental  figures, 
we  have  only  to  conceive  the  planes  that  lie  nearest  the 
centre  of  the  crystal,  and  which  are  generally  the  largest, 
extended  on  all  sides  until  they  join. 

In  the  fundamental  figure  are  observed  and  attended 
to,  I.  It»  Parts.  II.  Its  Varieties  or  Kinds.  III.  The 
Differences  of  each  Fundamental  Figure  in  Particular. 

I.  Parts  of  the  Fundamental  Figures. 

The  fundamental  figure  is  composed  of  lateral  and 
terminal  filanes ;  of  lateral  and  terminal  edges  ;  and  of 
solid  anglfs 

1.  Lateral  planes  are  the  greatest  planes  that  bound  the 
smallest  extent.  Terminal  filanes  are  the  smallest 
planes  that  bound  the  greatest  extent.  In  the  pristti 
they  form  the  bases,  but  in  the  table  they  are  the 
smaller  planes  that  surround  the  two  largest  planes. 

2.  Lateral  edges  arc  formed  by  the  junction  of  two  la- 
teral planes,  as  in  the  prism  and  pyramid  ;  but  in  the 
table,  where  the  lateral  planes  do  not  meet,  the  lateral 
edges  are  those  formed  by  the  meeting  of  the  lateral 
planes  and  the  terminal  planes  ;  or  we  say,  they  are 
the  edges  of  the  lateral  faces  of  the  table,  so  that  there 
are  eight  lateral  edges  in  a  four-sided  table,  8ic.  Termi- 
nal edges  are.  formed  by  the  junction  of  lateral  and  ter- 
minal planes,  as  in  the  prism  and  pyramid;  or  they  arc 
those  that  surround  the  terminal  planes  in  the  prism  or 
the  base  of  the  pyramid  :  they  are  also  formed  by  the 
junction  of  two  terminal  planes,  as  in  the  table.t 

3.  Solid  anghs.  The  point  m  which  three  or  more  planes 
meet,  is  called  a  solid  angle. 

II.    The  Varieties  or  Kinds  of  the  Fundamental  Figure. 

Werner  admits  seven  fundamental  figures,  viz.  icosa- 
hedron,  dodecahedron,  hexahedron,  firism,  fiyramid,  tabic, 
and  lens 

1.  Icosahedron  is  a  solid  having  twenty  equilateral  tri- 
angular planes,  that  meet  together  under  nearly  equal 
obtuse  angles;  and  of  twelve  solid  angles,  so  that 
there  are  always  five  planes  to  form  an  angle.  Fig. 
1.  Plate  CCCXCVI.  It  is  rare.  Example,  Iron- 
pyrites. 

2.  Dodecahedron  has  twelve  regular  pentagonal  planes 
that  meet  under  equal  obtuse  angles  ;  and  of  twenty 
solid  angles.  Fig.  2.  It  occurs  but  seldom.  Ex- 
ample, Iron-pyritcs. 

3.  Hexahedron  is  a  solid,  having  six  square  planes  and 
eight  solid  angles.  It  includes  the  cube.  Fig.  3.  and 
the  rhomboid.  Fig.  4.  which  is  sometimes  considered 
as  a  double  three-sided  pyramid,  in  which  the  lateral 
planes  of  the  one  are  set  on  the  lateral  edges  of  liie 
other.  It  is  very  frequent.  Example,  Calcareous- 
spar. 

4.  Prism  has  an  indeterminate  number  of  quadrangular 
lateral  planes,  terminated  by  two  etjual  terminal  planes, 
parallel  to  each  other,  and  having  as  many  sides  as  the 
jirism  has  lateral  planes.  Fig.  5.  This  is  the  most 
frequent  of  the  fundamental  figures.  Example,  Cal- 
care'.ns-spar. 

5.  Pyramid  has  an  indeterminate  number  of  triangular 
lateral  planes  converging  to  a  point,  and  a  bas"  pos- 
sessing as  nianv  sides  as  the  figure  has  lateral  plines. 
Fig.   12.     The  terminal  point  is  called  the  summit  or 


'  When  the  faces  are  very  small,  they  are  named /ic«.'s.    -j-  The  terminal  edges  in  the  Table  arc  those  that  measure  its  thickness 
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afiexi  and  tlie  flat  part  the  base.     It  occurs  very  often, 
lis  ample,  Calcareous-spar. 

6.  Table  has  iwo  equal  and  lateral  planes,  which  arc 
very  large  in  comparison  oi  the  others,  and  which  are 
bounded  by  an  indeterniiiiaie  number  oi  small  four- 
sided  terminal  planes.  Fijj.  15.  It  is  but  a  very 
short  prism.  It  is  proper  to  observe,  that  the  parts  of 
the  table  are  not  denominated  as  those  in  the  prism, 
but  inversely,  the  lateral  planes  of  the  table  correspond- 
ing to  the  terminal  planes  of  the  prism,  and  the  ter- 
rninal  planes  of  the  table  to  the  lateral  planes  of  the 
prism.  It  does  not  occur  very  often.  Example, 
Heavy-spar. 

7.  Lens  has  two  curved  faces  or  planes,  Figs.  19.  and  20. 
It  occurs  but  seldom.     E.Kample,  Sparry-iron. 

III.   The  differences  of  each  Fundamental  Figure  in  ftar- 
licular. 

Here  we  have  to  determine,  I.  T/ie  Simfilicity.  2. 
JVumber  of  Planes.  3.  Pro/wrtional  size  of  the  filanes  to 
one  another.  4.  Direction  of  the  Jilanes.  5  Angles  un- 
der "which  the  fitanea  meet.  6.  Plenitude  or  fulness  of  the 
crystals. 

1.   Simfilicity. 

With  respect  to  simplicity,  the  fundamental  figures  are 
either  simfile  or  double.  This  distinction,  however,  is 
confined  to  the  p)ramid,  as  the  other  six  kinds  of  piimi- 
tive  figures  occur  simple  only.  Fig.  12.  is  a  simple  pyra- 
mid ;  and  Fig.  13.  a  double  pyramid. 

The  simple  figure  is  also  distinguished,  in  regard  of 
its  position,  into  erect  or  inverted,  according  as  it  adheres 
by  its  base  or  its  summit.  The  inverted  has  hitherto 
occurred  only  in  calcareous  spar,  and  is  very  rare. 

In  the  double  figure,  we  have  to  attend  to  the  placing 
of  the  lateral  planes;  thus,  the  lateral  planes  of  the  one 
pyramid  are  placed  either  straight  or  oblique  on  the  lateral 
planes  of  the  other  pyramid.  In  Fig.  13.  they  arc  placed 
straight;  and  in  Fig.  14.  they  are  i)laced  obliquely;  or 
the  lateral  planes  of  the  one  pyramid  are  set  either  on  the 
lateral  edges,  as  in  Fig.  35.  or  on  the  lateral  planes  of  the 
other,  as  in  Fig.  13. 

2.  JVumber  of  Planes. 

The  number  of  planes  in  the  icosahedron,  dodecahe- 
dron, hexahedron,  and  lens,  is  always  determinate,  but 
in  the  prism,  pyramid,  and  table,  is  indeterminate.  In 
the  prism  and  pyramid,  it  is  only  the  lateral  planes  that 
vary  in  number,  but  in  the  table  it  is  the  terminal 
planes. 

The /imm  occurs  with  three,  four,  six,  eight,  nine, 
and  twelve  lateral  planes.  The  trihedral,  or  three-sided, 
occurs  in  schorl  and  tourmaline.  The  four-sided,  or 
tetrahedral  prism.  Fig.  5.  occurs  very  often  ;  we  have 
examples  of  it  in  felspar,  zeolite,  zircon,  and  heavy-spar. 
Tne  six-sided,  or  hexahedral  prism.  Fig.  8.  occurs  very 
often,  and  is  the  most  common  prismatic  crystallization  ; 
quartz,  emerald,  beryl,  calc.ireous  spar,  heavy  spar,  and 
actynolite,  afford  examples  of  it.  The  octahedral,  or 
eight-sided  prism,  is  rare  ;  it  occurs  in  augite  and  topaz. 
The  nine  and  twelve-sided  prisms  are  merely  varieties 
of  the  preceding  figures;  the  first  is  formed  by  the 
bevelling  of  the  lateral  edges  ol  the  trihedral  prism,  the 
other  by  the  truncation  of  the  lateral  edges  of  the  six- 
sided  prism.  Beryl  afi"ords  an  example  of  the  twelve- 
sided,  and  tourmaline  of  the  nine-sided  prism. 


The  fiyramid  occurs  with  three,  four,  six,  and  eight 
sides.  The  three-sided  pyramid.  Fig.  9.  is  cither  single 
or  double;  of  the  single  we  have  examples  in  grey  cop- 
per ore,  spinel,  copper  pyrites,  and  many  other  minerals. 
F-xamples  of  the  second  occur  in  calcareous  spar,  as  in 
Fig.  10.  The  four-sided  j)yramid  is  the  most  common, 
and  is  always  double,  I'ig.  11.  ;  when  it  appears  single, 
the  one  halt  is  cither  hid  in  part,  or  altogether  in  the 
matrix  ;  diamond,  zircon,  and  fluor  spar,  are  examples. 
The  six-sided,  or  hexahedral  pyramid,  occurs  single,  as 
in  Fig.  12.  and  doulile,  as  in  Fig.  13  Examples  of  it 
occur  ill  sapphire  and  calcareous  spar,  red  silver,  white 
lead  spar,  quartz,  and  amethyst.  The  eight-sided  is  al- 
ways double,  and  acuminated  on  both  extremities  by  four 
planes,  as  in  Fig.  35.  Examples  of  it  occur  in  leucite, 
garnet,  and  silver  glance,  or  sulphuretted  silver. 

The  tabic  ha.i  four,  six,  or  eight  terminal  planes. 
The  //jrec-sided  tables  arc  mere  varieties  of  some  of 
the  other  figures.  The  four-sided  table.  Fig.  15. 
occurs  frequently,  as  in  heavy  spar,  white  antimony, 
and  yellow  lead  spar.  The  six-sided  table,  Fig.  17. 
occurs  still  more  frequently:  we  have  examples  of  it  in 
mica,  calcareous  spar,  heavy  spar,  and  native  gold.  The 
eight-sided  table  occurs  in  heavy  spar,  and  yellow  lead 
spar. 

3.  Profiorlional  Size  of  the  Planes  to  one  another. 

This  character  is  not  of  much  importance.  The 
planes  are  either  equilateral  or  unequal  ;  where  they 
are  unequal,  they  are  either  indeterminately  or  deter- 
minately  unequal.  The  detcrminately  unequal  planes 
are  alternately  broad  and  narrow  ;  with  two  oppo- 
site planes  broader ;  with  two  opposite  planes  nar- 
rower. 

In  the  hexahedron,  dodecahedron,  and  icosahedron, 
the  planes  are  alike  ;  when  any  dissimilarity  occurs,  it 
is  merely  accidental,  and  is  therefore  indeterminately 
unequal.  The  three-sided  prism  shews  only  slight  in- 
determinate inequalities.  The  four-sided  prism  is  not 
always  equilateral ;  sometimes  two  opposite  planes  are 
broader  than  the  others,  when  the  prism  is  said  to  be 
broad,  as  in  zeolite.  The  six-sided  prism  is  almost  al- 
ways equilateral  ;  its  varieties  are  generally  accidental, 
excepting  the  following,  which  are  somewhat  charac- 
teristic. 1.  The  two  opposite  lateral  planes  broader 
than  the  others,  as  in  actynolite  and  heavy  spar.  2.  The 
planes  alternately  broader  and  narrower,  as  in  calcareous 
spar.  The  eight  and  nine  sided  prisms  afford  only  acci- 
dental or  indeterminato  varieties,  as  augale,  topaz,  and 
tourmaline. 

In  the  pyramid,  sometimes  the  two  opposite  planes  are 
larger  than  the  others,  when  it  is  said  to  be  broad. 

The  four-sided  table  is  usually  equilateral  ;  it  has 
sometimes,  however,  two  opposite  lateral  planes  longer 
than  the  others,  as  in  Fig.  16.  The  six-sided  table  is 
sometimes  unequilateral,  or  two  opposite  planes  are 
larger  than  the  others,  as  in  Fig.  18.;  and  the  eight- 
sided  table  is  usually  longish. 

4.    The  Direction  of  the  Planes  or  Faces. 

The  direction  of  the  planes  or  faces  is  either  Rectili- 
jiear  or  Curvilinear. 

Rectilinear  is  the  most  common,  and  is  the  case  with 
almost  all  the  fundamental  figures. 
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Curviiinear  planes*  differ  partly  by  the  position  of 
the  curvature,  which  is  either  concave,  as  in  fluor-spar  ; 
convex,  as  in  diamond ;  concavo-convex,  as  in  sparry 
ironstone  ;  saddle-ahafied,  as  in  the  lens  ;  they  differ  also 
by  the  shafie,  being  either  sfiherical,  as  in  brown  spar  ; 
cylindrical,  in  which  tlie  convexity  is  either  parallel  with 
the  sides,  as  in  iron  pyrites,  or  parallel  with  the  diagonal, 
as  in  fluor  spar  ;  and  conical,  as  in  gypsum,  and  probably 
also  in  galena  or  lead  glance. 

5.  Angles  under  which  the  Planes  meet. 

The  size  of  the  angles  formed  by  the  meeting  of  the 
planes  is  determined  either  by  means  of  an  instrument 
named  Goniometer,  or  angle-measurer,  or  simply  by  occu- 
lar  inspection.  Several  different  kinds  of  goniometer 
have  been  contrived.  They  are  described  in  the  article 
Crystallography. 

The  other  mode  of  ascertaining  the  magnitude  of 
crystals,  namely,  by  ocular  inspection,  without  the  aid 
of  the  goiiiometer,  is  that  practised  by  Werner.  In  this 
way  he  determined  the  whole  of  the  species  in  the  system. 
The  following  are  the  terms  used  by  him  when  describ- 
ing the  angles  and  edges  of  crystals. 

Several  different  kinds  of  angles  occur  in  the  funda- 
mental figures  :  these  are,  the  angles  of  the  lateral  edges, 
angles  of  the  terminal  edges,  and  the  summit  angles. 

1.  The  angles  formed  by  the  meeting  of  the  lateral 
planes,  are  named  the  angles  of  the  lateral  edges,  or,  to 
shorten  the  description,  simply  lateral  edges.  Thus 
we  say  acute  and  obtuse  lateral  edges,  in  place  of 
acute  and  obtuse  angles  formed  by  the  meeting  of  the 
lateral  planes.  The  lateral  edges  are  e'liher  eguiangu- 
lar  or  iinequiangular.  In  the  icosahedron,  all  the  edges 
are  equiangular.  In  the  dodecahedron,  the  edges  are 
equiangular.  The  hexahedron  is  either  equiangular 
and  also  rectangular,  or  unequiangular  and  oblique  an- 
gular. The  rectangular  hexahedron  is  named  cube  ; 
the  oblique  angular,  rhomboid.  In  the  prism,  the  lateral 
edges  are  either  equiangular  or  unequiangular.  The 
four-sided  prism,  with  unequiangular  lateral  edges,  is 
denominated  an  oblique  four-sided  prism.  Fig.  6.  Plate 
CCCXCVI.  In  the  pyramid,  the  lateral  edges  are 
generally  equiangular;  seldom  unequiangular.  The 
same  is  the  case  with  the  table;  when  the  edges  are 
unequiangular,  we  say  the  terminal  planes  are  set  ob- 
liquely on  the  lateral  planes. 

2.  The  terminal  edges  are  formed  by  the  meeting  of  late- 
ral and  terminal  planes.  In  the  prism  they  are  gene- 
rally equiangular,  as  in  Fig.  6.  Plate  CCCXCVI.  and 
sometimes  unequiangular,  when  we  say  that  the  ter- 
minal planes  are  set  obliquely  on  the  lateral  planes,  as 
in  Fig.  7.  Plate  CCCXCVI.  They  are  always  equi- 
angular in  the  pyramid.  In  the  table  they  are  as  in 
the  lateral  edges  of  the  prism. 

3.  The  sumtnit  angle.  It  occurs  only  in  the  pyramid. 
It  is  measured  from  plane  to  plane,  or  from  plane  to 
edge.  Werner  determines  it  in  degrees  in  the  follow- 
ing manner. 

a.  Extremely  acute,  is  from  1°  to  30°. 

6.  Very  acute,  from  30°  to  50°.     Example,  Sapphire. 

c.  Acute,  froni  50°  to  70°.     Example,  Calcareous  spar. 

d.  Rather  acute,  from  70°  to  90°.     Example,  Quartz. 

e.  Rectangular,  90°.     Example,  Zircon. 


/.  Rather  obtuse,  or  rather  flat,  from  90»  to  110°.  Ex- 
ample, Honey-stone. 

g.  Obtuse  or  flat,  from  110°  to  130°.  Example,  Calca- 
veous  spar. 

h.  Very  obtuse,  or  very  flat,  from  130°  to  150°.  Exam- 
ple, Tourmaline. 

i.  Extremely  obtuse,  or  extremely  flat,  from  130°  to  180*. 

6.  Plenitude  or  Fulness  of  the  Crystals. 

A.  Full,  as  in  almost  all  crystals. 

B.  Excavated  at  the  extremities,  as  in  green-lead  ore. 

C.  Hollow.     Olive    green-coloured    calcareous    spar 

from   Schcmnitz,   in    Hungary,  occurs  in  acute 
hollow  three-sided  pyramids. 

II.  The  Alterations  on  the  Fundamental  Figure. 

These  are  produced  by,  I.  Truncation  ;  2.  Bevelment  ; 
3.  Acumination  ;  and,  4.  Division  of  Che  Planes. 

1.  Truncation. 

When  we  observe  on  a  fundamental  figure,  in  place 
of  an  edge  or  angle,  a  small  plane,  such  a  plane  is  de- 
nominated a  Truncation. 

These  new  planes  are  named  Truncated  Planes,  and 
the  edges  which  they  form  with  the  other  planes  Trun- 
cating Edges. 

We  iiave  here  to  observe  what  relates  to  the  siVaarion, 
magnitude,  the  setting  on  (jt  fiosition,  and  the  direction  of 
the  truncation. 

a.  In  regard  to  the  situation  of  the  truncation,  it  is  either 
on  the  edges  or  on  the  angles,  and  sometimes  a  few, 
sometimes  all  the  angles  and  edges  of  the  figure  are 
truncated.  Fig.  21.  a  cube  truncated  on  the  angles; 
and  Fig.  22.  a  cube  truncated  on  the  edges. 

b.  In  regard  to  the  magnitude  of  the  truncation,  it  is 
either  deeji  ov  slight,  according  as  more  or  less  of  the 
fundamental  figure  is  wanting;  and  consequently  the 
truncating  planes  art  proportionally  greater  or  smaller. 

c.  The  planes  are  set  on  either  straight  or  oblique. 
They  are  said  to  be  set  on  straight,  when  they  are 
equally  inclined  on  all  the  adjacent  planes  ;  and  set  on 
obliquely,  when  they  are  not  equally  inclined  on  the 
adjacent  planes. 

d.  The  truncating  planes,  in  regard  to  ihcir  direction,  are 
either  straight  or  curved.  In  the  latter  case,  we  also 
say  that  the  edge  or  angle  is  rounded  off. 

2.  Bevelment  or  Cuneature. 

When  the  edges,  terminal  planes,  or  angles,  of  a  fun- 
damental figure  are  so  altered,  that  we  observe  in  their 
place  two  smaller  converging  planes,  terminating  in  an 
edge,  they  are  said  to  be  bevelled.     These  two  newer 
or  additional  planes  are  named  bevelling  filanes  ;  and  the 
edge  formed  by  their  meeting,  the  bevelling  edge.     We 
have  here,  again,   to   observe    the  situation,   magnitude, 
angle,  uniformity,  and  setting  on  of  the  bevelment. 
a.  In   legard  to  situation,  the  bevelment  is  generally  on 
the  edges,  someiiines    on  the    terminal  planes,    and 
seldomer  on  the  angles.     Fig.  23.  is  a  cube  bevelled 
on  the  edges;   Fig.  24.  a  three-sided  prism,  bevelled 
on   the    lateral    edges;    Fig.   25.   a  four-sided  prism, 
bevelled  on  the  terminal  planes,  the  bevellini.;  planes 
set  on  the  lateral  edges ;  Fig.  26.  a  table  bevelled  on 


•  It  is  not  geometrically  correct  to  speak  of  curved  planes ;  yet,  as  the  term  plane  is  more  generally  used  by  mineralogists  than  face 
or  side,  we  h.ive  not  thought  it  necessary  to  make  any  alteration. 
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tlie   terminal    planes;    and   Fig.   27.   an   octahedron 
bevelled  on  all  the  angles. 

b.  In  regard  to  magnitude  of  the  bevelment,  it  is  either 
deefi  or  «//^/i/,  according  as  more  or  less  of  the  funda- 
mental figure  is  wanting. 

c.  In  regard  to  the  angle,  the  bevelment  is  obtuse  ovjlat, 
or  rectaiigular  or  acute  angular. 

d.  The  bevelment,  in  re^jard  to  uniformity,  is  either  un- 
broken, when  it  extends  in  one  diieclioii  ;  or  broken, 
when  each  bevelling  plane  consists  of  several  planes; 
sometimes  of  two  planes,  when  it  is  said  to  be  once 
broken  ;  and  sometimes  of  three  planes,  when  it  is 
suid  to  be  tnnce  broken. 

e.  In  regard  to  the  Setting  on,  we  have  to  attend  to  the 

fiosiiion  and  the  direction  of  the  bevelling  planes. 

a.  In  regard  to  the  /tosition,  the  bevelling  planes  are 
ciiiier  on  planes  or  on  edges. 

b.  The  direction  varies  only  when  the  bevelling  planes 
are  set  on  the  terminal  planes.  It  is  said  to  be  set 
071  straight,  when  the  bevelling  edge  is  at  right 
angles  to  the  axis  of  the  crystal ;  and  set  on  oblique, 
when  it  forms  an  oblique  angle  with  the  axis  of  the 
crystal. 

3.  .Aciinmation. 

A  fundamental  figure  is  said  to  be  acuminated  when, 
in  place  of  its  angles  or  terminal  planes,  we  find  at  least 
three  additional  planes  which  converge  into  a  point,  and 
sometimes,  but  more  rarely,  terminate  in  an  edge. 

Wc  have  here  to  observe  the  parts  of  the  acumina- 
tion;   these  are, 

The  acuminating  ftlanes. 

The  edges  of  the  acumination,  which  are, 

The  proper  acuminating  edges,  those  formed  by  the 

meeting  of  acuminating  planes. 
The  edges  which  the  acuminating  planes  make  with 
the  lateral  planes  of  the  fundamental  figure. 
*     The  terminal  edges  of  the   acuiniiiation,  which  are 
formed    by    the    terminating    of    the    acuminating 
planes  in  an  edge  or  line. 
The  angles  of  the  acumination  ;  which  are. 
The  angles  which  the  acuminating   planes  form  with 

the  lateral  planes  ;  and, 
The  summit  angle. 

We  have  to  determine  in  the  acumination,  its  situation  ; 
the  number  of  its  filanes  ;  /iro/ioriionat  magnitude  of  the 
planes  among  thenmelves  ;  the  setting  on  or  afifilieation  of 
the  planes  ;  \.Uft  angles  of  the  acumination  ;  iis  magnitude 
and  termination. 

a.  Its  situation  is  either  on  angles,  as  in  Fig.  28.  and  29. 
or  on  terminal  pl.nes,  as  in  Fig.  30. 

b.  The  number  of  planes  is  three,  as  in  Fig.  33.  and  34.; 
four,  as  in  Fig.  30.  ;  six,  as  in  Fig.  31.  ;  or  eight,  as 
in  File.  35 

c.  The  propurtional  magnitude  of  the  filanes  among  them- 
selves^ is  a  character  ol  but  little  importance.  They  are 
generally  dettrminaiely  unequal,  as  in  heavy-spar ; 
or  undeterminattly  unequal,  as  in  rock-crystal. 

d.  The  setting  on  or  afiplicalion  of  the  planes  refers  to 
their  position  on  edges,  as  in  Fig.  29.  32  34.  or  planes, 
as  in  Fig.  28.  30  31.  and  33.  When  the  planes  of  an 
acumination  are  not  set  on  all  the  edges  or  planes  of 
the  fundamental  figure,  but  only  on  the  alternate 
planes  or  edges,  it  is  said  to  be  set  on  alternately,  as  in 
Fig  33.  and  34  and  when  t'.ie  acuminating  planes  on 
both  (.xtremities  of  the  fundamental  figure  an*  set  on 
the  same  planes  or  edges,  it  is  said  to  be  conformable, 


(rechtsinnig,)  as  in  Fig.  3 1 . ;  but  when  the  planes  on  op- 
posite ends  of  the  figure  are  set  on  difterent  planes  or 
edges,  it  is  said  to  be  unconformable,  as  in  Fig.  33.  and 
34.  The  same  expressions  are  applied  to  alternate 
Trtmcations. 

e.  The  angle  of  the  acumination,  or  the  summit  angle,  is 
either  obtuse  or  flat,  as  in  garnet ;  rectangular,  as  in 
zircon  ;  or  acute,  as  in  calcareous-spar. 

f.  The  magnitude  ;  according  to  which  crystals  are  deep- 
ly acuminated,  as  in  cubic  crystals  of  fluor-spar,  whose 
angles  are  acuminated  with  six  planes  ;  slightly  acu- 
minated, as  in  copper-pyrites  or  grey  copper. 

g.  The  termination,  according  as  the  acumination  ends  in 
a  point,  which  is  the  usual  mode,  or  in  a  line  or  edge, 
which  is  less  frequent. 

In  order  to  form  a  more  distinct  idea  of  truncation, 
bevelment  and  acumination,  let  us  take  a  cube,  prism, 
pyramid,  or  any  other  pert'ect  fundamental  figure  repre- 
sented in  wood,  and  cut  off'  each  of  the  edges  or  angles 
at  one  stroke,  so  that  in  its  stead  a  plane  shall  appear; 
this  will  be  truncation.  But  if  the  terininal  planes,  the 
edges,  or  the  angles  of  any  of  these  fundamental  figures, 
be  cut  off  with  two  converging  strokes,  the  one  from  this 
side,  the  other  from  that,  so  that  two  planes  arise,  which, 
terminating  in  a  line,  shall  present  an  edge;  this  will  be 
bevelling.  And  if  the  terminal  planes  or  the  angles  be 
cut  off"  at  seveial  strokes,  all  converging  together,  so 
that  more  tlian  two  planes  arise,  commonly  terminating 
in  a  point,  we  shall  obtain  acumination. 

4.   The  Division  of  the  planes. 

Here  the  number  of  the  planes  of  the  finidamental 
figure  is  neither  increased,  nor  is  their  figure  changed, 
as  is  the  case  with  all  the  preceding  alterations,  but  each 
plane  is  divided  into  a  greater  or  lesser  number  of  smaller 
planes  that  meet  together  under  very  obtuse  angles. 

The  number  of  compurtrnenis  into  which  a  plane  is 
divided,  is  two,  three,  four,  and  six. 

The  dividing  edges  run  either  parallel  to  the  diago- 
nal, or  from  the  centre  of  the  plane  of  the  fundamental 
figure  towards  the  angles,  or  towards  the  middle  of  the 
edges  and  the  angles  at  the  same  time.  Of  the  first  we 
have  an  example  in  the  dodecahedral  garnet ;  and  of  the 
second  in  grey  copper-ore  and  diamond. 

5.  Multiplied  .4lteratio7is. 

The  various  alterations  of  the  fundamental  figures 
just  enumerated  occur  singly,  or  several  together,  in  the 
same  fundamental  figure.  In  the  latter  case,  they  are 
placed  either  beside  each  other,  when  they  are  said  to 
be  co-ordinate,  or  on  one  another,  when  they  are  said  to 
be  superimposed.  The  alterations  are  considered  to  be 
co-ordinate,  when  they  occur  in  different  places  of  the 
same  fundamental  figure;  of  this  we  have  an  example 
in  fluor-spar,  when  the  cube  is  bevelled  on  the  edges, 
and  truncated  on  the  angles.  They  are  named  super- 
imposed, when  they  occur  in  the  same  part  of  the  fun- 
damental figure,  and  when  the  first  alteration  is  modi- 
fied by  a  second,  as  in  a  prism  which  is  bevelled  on  the 
terminal  planes,  and  truncated  on  the  bevelling  edges. 
Sometimes,  as  in  topaz,  three  or  tnore  superimposed 
alterations  occur  together  in  the  same  figure.  Crystal- 
lizations frequently  occur  which  are  so  modified,  that 
they  may  be  described  in  different  ways,  and  referred 
sometimes  to  one,  sometimes  to  another  funclairiental 
figure.  This  gives  rise  to  two  modes  of  description, 
viz.  the  representative  and  the  derivative.     If  a  crystal 
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is  described  as  it  appears  to  the  eye  at  first  view,  with- 
out any  reference  to  its  relation  to  other  crystallizations 
of  the  same  mineral,  it  is  said  to  be  described  represen- 
tatively. But  if  in  the  description  we  attend  to  its  rela- 
tions with  the  other  crystals  of  the  same  mineral,  and 
also  to  its  derivation  from  these,  it  is  described  derJTa- 
tively.  Thus,  in  calcareous  spar,  we  meet  with  forms, 
•which,  if  described  derivatively,  would  be  considered 
as  very  low  six-sided  prisms,  acuminated  on  both  ex- 
tremities with  three  planes,  the  planes  set  on  the  alter- 
nate lateral  planes  ;  and  the  summits  of  the  acumina- 
tions  so  deeply  truncated,  that  they  touch  the  unaltered 
lateral  planes  in  a  line.  But  on  a  first  view  this  figure 
presents  nothing  prismatic  ;  and  if  ignorant  of  its  origin 
from  the  prism  already  mentioned,  we  would  rather  con- 
sider it  as  a  flat,  double,  three-sided  pyramid,  in  which 
the  lateral  planes  of  the  one  are  set  on  the  lateral  planes 
of  the  other,  and  the  summits,  and  the  angles  on  the 
common  basis,  deeply  truncated.  In  the  same  manner, 
many  very  broad  prisms,  as  in  rock-crystal,  at  first  sight 
appear  like  tables,  out  must  be  considered  as  prisms,  on 
account  of  (heir  (!<  rivation  and  other  relations. 

The  derivative  mode  is  the  most  interesting  and  use- 
ful, and  is  that  v.hich  ought  to  be  followed  whenever  it  is 
possible. 

In  those  cases,  however,  where  the  choice  of  the 
fundamental  figure  is  optional,  and  when  it  is  not  de- 
termined by  tracing  it  from  other  crystallizations,  we 
give  the  preference  to  that  figure  which  enables  us  to 
describe  the  crystal  with  the  greatest  facility  and  accu- 
racy, and  in  the  shortest  manner.  It  is  sometimes  ad- 
vantageous, and  also  facilitates  our  conception  of  the 
crystal,  when  we  unite  together  in  our  description 
both  the  modes,  using  the  derivative  as  the  principal 
one.  Thus  many  varieties  of  the  cube  and  the  rhomboid 
are  more  clearly  expressed,  when  we  describe  them  as 
double  three-sided  pyramids,  in  which  the  lateral  planes 
of  the  one  are  set  on  the  lateral  edges  of  the  other. 

The  different  modes  of  describing  crystals  depend  on 
the  transitions  that  so  often  occur  between  them,  by 
which  one  figure,  owing  to  a  succession  of  modifications, 
gradually  passes  into  the  other.  Thus  the  cube,  by  the 
truncation  of  its  angles,  passes  into  the  perfect  octahe- 
dron. At  first,  the  truncating  planes  on  the  angles  of 
the  cube  are  small,  but  become  gradually  larger  and 
larger  until  they  touch  each  other,  when  the  crystal 
exhibits  a  form  intermediate  between  that  of  the  cube 
and  the  octahedron.  If  the  truncating  planes  still  in- 
crease in  size,  tljey  become  larger  than  those  of  the 
cube,  and  are  now  the  principal  planes  of  the  figure, 
while  those  of  the  cube  are  alternating  planes,  and  the 
whole  r<  presents  an  octahedron  truncated  on  the  angles. 
If  the  original  planes  of  the  cube,  which  now  form  trur>- 
cating  planes  in  the  angles  of  the  octahedron,  become 
smaller  and  smaller,  and  at  length  entirely  disappear, 
the  perfect  octahedron  is  produced. 

The  11  odifications  that  give  rise  to  these  transitions 
are  the  following. 

\.  Alterations  taking  place  in  the  firofiortional  magnitud: 
of  the  filanea  between  themselves. 

Some  planes  increase  in  size,  while  others  diminish,  and 
thus  one  figure  is  changed  into  another.  When  the 
alternate  laural  planes  of  the  octahedron  become 
larger,  while  the  others  diminish,  a  tetrahedron  is 
formed,  or  the  octahedron  passes  into  the  tetrahedron. 
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2.  Alterations  in  the  angles  under  which  the  filanea  meet. 
Thus  the  common  dodecahedron,  by  the  increasing 
obtuseness  of  its  angles,  at  length  passes  into  the  cube. 

3.  The  convexity  of  the  faces  of  the  crystals,  which  is 
sometimes  occasioned  by  the  division  of  the  planes. 

4.  By  the  newer  or  alternating  filanes  becoming  gradually 
larger  at  the  exfienee  of  the  original  filanes,  which  are 
at  length  totally  obliterated- 

These  changes  are  produced  either  by  truncation, 
bevelment,  or  acumination  ;  the  transition  of  the  cube 
into  the  octahedron,  is  an  example  of  the  first :  the 
transition  of  the  octahedron  into  the  icosahedron,  by  the 
bevelment  of  the  angles  of  the  octahedron,  of  the  second ; 
and  the  third  is  exemplified  by  the  transition  of  the 
tetrahedron  into  the  rhomboidal  or  garnet-dodecahedron, 
by  the  acumination  of  each  of  the  angles  of  the  tetrahe- 
dron by  three  planes. 

5.  By  the  aggregation  of  crystals.  Thus  six-sided  tables 
heaped  on  one  another  form  six-sided  prisms. 

All  the  crystals  that  lie  between  two  principal  crys- 
tals, and  form  the  transition  of  the  one  into  the  other, 
constitute  what  is  called  a  transition-suite.  These  vary 
in  extent,  and  sometimes  they  form  circles,  so  that  the 
last  member  of  the  suite  passes  into  the  first,  or  they 
form  a  straiglit  line,  and  diverge  into  numerous  branches. 

Those  mineral  species  that  occur  crystallized,  are 
generally  characterised  by  a  particular  suite  of  crys- 
tals, which  does  not  occur  in  the  other  species.  There 
are,  however,  mineral  species  very  different  from  each 
other  in  their  external  characters,  in  which  we  meet 
with  the  same  suite  of  crystals  ;  and  still  more  frequent- 
ly do  we  meet  with  species  that  exhibit  not  the  whole 
suite  of  crystals  of  another  species,  but  a  greater  or 
smaller  portion  of  it.  Thus  there  is  an  extensive  suite 
of  crystals  which  extends  from  the  icosahedron,  through 
the  dodecahedron,  the  cube,  and  the  octahedron,  into  the 
tetrahedron,  part  of  which  we  sometimes  meet  with  in 
mineral  species,  but  never  the  whole,  only  a  larger  or 
smaller  portion  of  it. 

That  member  of  the  suite  of  crystals  of  a  mineral 
species,  from  which  all  the  others  originate  or  proceed, 
is  named  the  Fundamental  Crystallization.  In  those 
suites  of  crystals  which  lorm  circles,  it  is  often  optional 
which  of  the  figures  we  assume  as  the  fundamental  one  ; 
and  in  those  which  are  disposed  in  lines,  it  is  sometimes 
of  little  importance  at  which  end  we  begin  our  descrip- 
tion. Still  we  always  select  that  crystallization  which 
occurs  the  most  frequently,  and  the  most  distinct  in  the 
species,  and  derive  all  the  others  from  it. 

In  mineral  species  the  crystals  never  appear  isolated, 
but  form  a  kind  of  progression,  and  pass  gradually  into 
each  other.  It  follows  from  this  important  and  highly 
interesting  fact,  that  when  a  few  crystals  of  a  species 
are  known,  probably  all  the  iiitermecliate  members  of 
the  series,  which  can  be  easily  pointed  out  by  crysiallo- 
graphy,  and  which  have  not  been  found,  may  be  ex- 
pected to  exist  in  nature,  because  the  cause  wiiich  pro- 
duced the  one  part  of  the  series  may  also  have  formed 
the  others. 

C.  The  Magnitude  of  Crystals. 

This  character  is  useful,  not  only  in  the  description 
of  varieties,  but  also  in  that  of  species,  because  in  each 
mineral  species  the  crystals  appear  to  have  a  determi- 
nate range  of  magnitude.  We  have  here  to  attend  to  the 
absolute  magnitude,  and  also  to  the  relative  magnitude,  of 
crystals. 
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Crystals,  in  regard  to  their  Absolute  magnitude,  arc 
divided  into 

«.  Uncommonly  largci  when  the  crystal  is  two  feet  and 
upwards  in  lenvjtli.     The  expression  intimates  that 
it  is  rare.     Example,  rock  crystal. 
/S.  Very  large,  from  two  feet  to  six   inches  in  length. 
Examples,   rock  crystal,  rjuartz,  beryl,  calcareous- 
spar,  and  felspar. 
y.  Large,  from  six  inches  to  two  inciies  in  length.     It 
is  a  very   frequent    size.     Examples,    lead-glance, 
garnet,  rock  cr)stal,  Sic. 
a:  Middle-sized,  from  two  inches  to  half  an  inch.    Ex- 
amples of  this  magnitude  are  common,  we   shall 
only  mention  galena   or   lead-glance,  iron  pyrites, 
fluor-spar,  calcurcous-spar,  and  garnet. 
f.  Small,  from   half  an  inch  to  the  eighth  of  an  inch. 

Examples,  fluor-spar,  calcareous-spar.  Sec. 
^,  Very  small,   from  the   eighth  of  an  inch  in  length, 
until  it  is  so  minute  as  scarcely  to  be  visible  to  the 
naked  eye.     Examples,  native  silver,  grey  copper- 
ore,  spmel.  Sec. 
jj.  Microscofiic.     When   crystallized,  but  the  form  no 
longer  distinguishable  by  the  naked  eye.     Exam- 
ples, gold,  galena  or  lead-glance,  8tc. 
In  determining  the  Relative  magnitude  of  crystals,  we 
use  the  following  terms. 
a.  In  the  prism. 
aa.  for  the  length. 
Short  or  loto. 
Long  or  high, 
bb.  For  the  breadth  and  thickness. 

Broad,   when   the   breadth  is   greater   than  the 

thickness. 
jlcicular  or  needle-shafted,  when  the  prisms  are 
so  thin   that  the  planes  are  seen   with   diffi- 
culty. 
^  Capillary,  when  the  planes  of  the  crystals  are  no 

longer  visible, 
.a.  In  the  pyramid. 
aa.  For  the  length. 
Short  or  low. 
Long  or  high. 
bb.  For  breadth  and  thickness. 
Broad. 

Lance-sha/ied,  allied  to  acicular. 
y.  In  the  table. 

aa.  For  the  length  and  breadth, 

Longish,   when   one    dimension    of  the    lateral 
planes  is  greater  than  the  others, 
bh.  For  the  thickness. 
Thick  and  thin. 
^.  Crystals  in   which   all   the  dimensions  are   nearly 
alike,  are  named  tcssular. 

D.   The  Attachment  of  Crystala. 

Werner  understands  by  attachment,  the  connection  of 
single  crystals  with  massive  minerals,  and  the  aggrega- 
tion of  crystals  together.  According  to  the  tabular 
view,  the  fiist  distinction  is  into 

A.  Solitary;    and  this  again  into  loose,    imbedded,  and 
sufierim/wsed. 
ec.  Loose.     Crystals  are  said  to  be  loose,  when  they 

are  not  couMected  with  any  other  mineral, 
/S.  Imbedded.      Crystals     are    said    to    be    imbedded 
when   they  are  completely  enclosed  in  another  mi- 
neral.    They  are  crystallized  on  all  sides,  or  are 


said  to  be  all  around  crystallized,  and  must  there- 
fore have  been  formed  ul  tlie  aume  linn  wiUi  the 
mineral  in  which  they  are  iinbctiiii  d.  We  cannot 
conceive  lliem  to  have  been  of  ai.terior  oriirin  to 
the  basis  in  which  they  are  cotuanied  :  for,  on  this 
supposition,  wc  must  conceive  them  lo  h;ive  re- 
mained suspended  in  space  until  the  basis  was 
formed  around  them.  Nor  can  we  admit  ihem 
to  be  of  posterior  origin,  because  the  cr)stals  huvc 
impressed  their  ibrm  on  the  basis,  and  portions  of 
the  basis  are  sometimes  contained  in  the  crystals, 
and  ihe  crystals  at  their  lines  ot  junction,  are  occa- 
sionally intermixed  with  the  basis.  Examples  of 
this  we  have  in  garnets  imbedded  in  serpentine,  or 
garnets  in  mica-slate. 

y.  Su/ierimfiosed.  When  crystals  rest  upon  the  sur- 
face of  another  mineral,  and  are  firmly  attached  to 
it,  they  are  said  to  be  superimposed.  No  regular 
planes  occur  at  their  point  ol  attachiiient ;  on  the 
contrary,  ihey  take  the  impression  of  tlic  kind  of 
surface  on  which  they  rtsi.  Hence  it  would  ap- 
pear,  that  probably  they  are  often  of  posterior  origin 
to  the  basis  on  which  they  rest. 

The  second  distinction  is  into 
B.  Aggregated.     Here  there  are  two  distinctions. 

a.  Where  a  deternnnate  number  of  crystals  grow  to- 
gether in  a  determinate  manner,  and  these  differ, 

1.  With  respect  to  number. 

i.  Pair  wise  (twin  crystals.) 

ii.  Three  together  (triple  crystals.) 

iii.  Four  together  (quadiuple  crystals.) 

2.  With  regard  to  the  manner  of  their  intersection. 
i.  Penetrating  one  another. 

i).  Intersecting  one  another. 
iii.  Adhering  to  one  another. 

Twin  crystals  are   formed  by  two  crystals  pene- 
trating,  intersecting,  or   adhering  lo   one   an- 
other.    Of  the  frst  we   have  an  example   in 
felspar,  where  they   penetrate  one  anoiiier  in 
the  direction  of  their   thickness;  in    gypsum, 
where  they  penetrate  one  another  in  the  direc- 
tion of  their  breadth;  and   in  calcareous-spar, 
where  they  penetrate  one  another  in  the  direc- 
tion of  their  length.     Of  the  second  we  have  an 
example  in  cross-stone,  where  the  crystals  in- 
tersect each   other,  and   form  a   kind  of  cross, 
and  have  a  common  axis;  and  of  the  third  in 
spinel,  where  the  crystals  adhere  only  by  some 
of  their  planes. 
Triple  crystals,  occur  in  spinel  and  calcareous- 
spar. 
Quadrufile  crystals,  occur  rarely,  as  in  tin-stone. 
b.  Where  there   are  many-  crystals   together,   but   merely 
simply  aggregated  ;  and  these  are  either,   1.  On  one 
another ;  2.  Side  by  side,  or  adhering  laterally   to  one 
another  ;  and  3.  Promiscuous. 
The  _^rs;  occurs   principally   in  tessular  crystals,  as  in 
galena    or   lead-glance    and   fluor-spar.     The   second 
occurs  in  amethyst,  where  the  pyramids  or  pr  isms  are 
parallel  among  themselves.     The    third  occurs  prin- 
cipally  in  long  and  broad    figures,   as  in    tables  and 
prisms.     We  have  examples  of  it  in  grey  ore  of  anti- 
mony, where  very  long  and  nearly  needle-shaped  crys- 
tals cross  one  another  in  diflerent  directions;  also  in 
tabular   crystals,  and   this    kind   of   tabular  aggrega- 
tion has  much  resemblance  to  the  cellular  external 
shape. 
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c.  Where  there  are   many   crystals  together,   but   doubly 

aggregated. 
Thiskind  of  aggregation  is  distinguished  from  the  fore- 
going by  its  forming  groupes  that  exhibit  shapes  re- 
sembling bodies  in  common  life. 

\.  Scofiiform  or  fascicular.  It  is  composed  of  a  number 
of  thin  prismatic  crystals,  diverging  from  their 
point  of  attachment,  and  thus  forming  a  liind  of 
fasciculus  or  bundle.  Examples,  calcareous-spar 
and  zeolite. 

ii.  Manifndar  sheaf-like.  Consists  of  a  number  of 
crystals  that  diverge  towards  both  ends,  and  are 
narrower  in  the  middle,  thus  resembling  a  sheaf. 
It  occurs  in  prismatic  and  tabular  crystals.  Ex- 
amples, zeolite,  calcareous-spar,  and  prehnite. 

iii.  Columnar.  Consists  of  very  long  needle-shaped 
prisms,  many  of  which  are  connected  together  in 
the  direction  of  their  length  ;  and  these  columnar 
groupes  sometimes  cross  one  another  in  different 
directions.  Examples,  columnar  heavy  spar,  and 
wliile-lead-spar. 

iv.  Pyramidal,  is  composed  of  many  long  prismatic 
crystals  that  are  parallel  to  one  another,  but  of 
which  those  in  the  iniddle  arc  the  highest,  and  the 
others  decline  on  all  sides,  from  the  central  one. 
Example,  calcareous-spar. 

V.  Bud-like,  is  composed  of  low  (generally)  six  sided 
pyramids,  one  of  which  is  usually  situated  in  the 
middle,  and  is  surrounded  by  a  number  of  others, 
whose  extremities  arc  directed  towards  one  another. 
Here  also  many  groupes  occur  together.  Example, 
quartz. 

\\.  Amygdaloidat,  is  formed  by  tables  disposed  around 
eaeh  other,  in  such  a  manner  as  to  form  an  amyg- 
daloidal  shape.  Example,  straight  lamellar  heavy 
spar. 

vii.  Rose-like,  is  composed  of  very  thin  six-sided  tables, 
which  are  repeatedly  curved,  and  so  connected  to- 
gether that  the  groupe  resembles  a  blown  rose.  It 
occurs  in  the  variety  of  calcareous-spar  called  rose- 
s/iar,  from  Joachimsthal. 

viii.  Globular.  Is  composed  of  tables  or  cubes  aggre- 
gated into  a  globular  shape.  Examples,  iron  pyrites, 
and  curved  lamellar  heavy  spar. 

ix.  In  rows.  When  many  crystals  are  superimposed 
on  each  other,  in  a  straight  direction,  like  the  pearls 
in  a  necklace,  tliey  aie  said  to  be  aggregated  in 
rows.  The  flat  three-sided  pyramids  of  calcareous- 
spar,  and  the  octahedrons  of  silver-glance  or  sul- 
phuretted silver,  afford  examples  of  this  kind  of  ag- 
gregation. 

X.  Scalarv)ise,  in  which  many  tessular  crystals  are 
arranged  like  steps  of  a  stair.  Example,  cubes  of 
corneous  silver. 


IV.    Extraneous  £xlerrtal  Shajie.    ■ 

Extraneous  external  shapes  of  minerals  are  those  de- 
rived from  organic  bodies.  They  are  also  named  Petri- 
factions, and  less  properly  Fossils.  The  particular  study 
of  these  interesting  forms  belongs  to  geognosy,  as  the 
oryctognost  views  them  only  in  a  general  way.  In  gene- 
ral, they  are  arranged  in  the  order  in  which  the  species 
are  described  in  the  natural  history  of  organic  bodies, 
and  are  divided  into  petrifactions  from  the  animal  king- 
dom, and  into  those  fiom  the  vegetable  kingdom.* 
A.  Petrifactions  from  the  Animal  Kingdom. 

a.  Quadrufieds.  The  fossil  remains  of  quadrupeds  are 
generally  found  but  little  altered,  and  in  single  pieces, 
as  bones,  teeth,  and  horns  ;  seldom  in  complete  ske- 
letons. The  greater  number  of  species  found  in 
this  slate  appear  to  be  extinct. t 

b.  Birds.  The  remains  of  birds,  which  are  usually 
single  bones,  feet,  claws,  and  bills,  are  very  rare  ; 
they  have  been  found  in  the  vicinity  of  Mont  .\lartrc, 
near  Paris,  and  in  the  limestone  of  jEningen  and 
Pappenheim. 

c.  .Amphibious  Animals.  Fossil  remains  of  tortoises 
and  crocodiles  have  been  met  with  in  different  parts 
of  Europe.  Fossil  tortoises  occur  in  the  Isle  of 
Shcpey  in  the  Medway ;  and  foisil  remains  of  ani- 
mals allied  to  the  crocodile,  are  met  with  in  the 
neighbourhood  of  Bath,  in  the  cliffs  on  the  Dorset- 
shire coast,  and  also  on  the  coast  of  Yoikshire. 

d.  Fishes.  Of  these  wc  find  petrified,  either  the  en- 
tire fish,  skeletons,  vcrtcbrse.  or  teeth.  Of  the  entire 
fish,  instances  have  been  observed  in  the  copper  or 
marl  slate  of  the  county  of  Mansfeld  ;  and  also  in 
Oxfordshire,  Gloucestershire,  Leicestershire,  Lin- 
colnshire, Dorsetshire,  and  Kent -4  of  the  skeletons 
in  the  limestone  of  Pappenheim  ;  of  the  vertebrx 
in  Shepey  ;  of  the  teeth,  particularly  those  of  the 
shark,  considerable  quantities  in  the  Island  of  Malta, 
and  also  in  Kent  and  Isle  of  Shepey. 

e.  Insects.  These  are  very  rare.  The  only  well  au- 
thenticated instances  of  petrified  fresh  water  insects, 
are  the  larvx  of  libellulje,  found  in  the  limestone  of 
Pappenheim.  Of  sea  insects,  a  very  considerable 
variety  have  been  discovered.  Of  the  genus  cancer, 
several  distinct  species  have  been  found  in  the  Isle 
of  Shepey,  in  the  Medway. 

Insects  inclosed  in  amber  are  not  to  be  regarded 
as  petrifactions,  because  they  are  dead  bodies  nearly 
unaltered. 
/.  Shells.  Many  genera  of  fossil  shells  are  enumerated 
by  authors.  It  is  sufficient  for  our  present  purpose 
to  remark,  that  these  fossil  remains  are  uncom- 
monly numerous,  and  are  for  the  most  part  of  spe- 
cies which  have  never  been  found  in  a  living  state. 


•  In  describing  petrifactions,  with  the  view  of  a  complete  history  of  the  species,  a  more  regular  and  comprehensive  arrangement 
ought  to  be  followed  than  that  usually  employed  by  naturalists.  In  a  paper  which  Professor  Jameson  read  before  the  Wernerian 
Society  some  years  at!0,  he  proposed  snd  adopted  the  following  arrangement,  in  describing  a  petrifaction  from  Sicily.  1.  Description 
of  the  external  aspect  and  internal  structure.  2.  Chemical  characters,  and  chemical  composition.  3.  Geognostic  situation.  4.  Geo- 
graphic situation.  5.  Uses.  6.  History,  under  which  liead  he  includes  all  that  is  known  of  the  first  discovery  of  the  petrifaction,  the 
names  it  may  have  had  at  different  times,  the  different  figures  and  descriptions  of  it  published  by  authors,  and  other  information  of  a 
miscellaneous  nature. 

■j-  It  may  be  ren-.Hrked,  that  the  fossil  remains  of  the  human  species  rarely  occur;  the  only  well-authenticated  example  of  this  kind 
being  the  human  skeleton  imbedded  in  an  alluvial  calcareous  mass  brought  from  Guadaloupe  by  Sir  .\lexander  Cochrane,  and  now 
presented  to  the  British  Mubtum  by  Lord  Melville;  nor  should  the  rarity  of  their  occurrence  excite  our  wonder,  when  it  is  recol- 
lected  that  human  bones  are  looser  m  their  texture,  and  more  cellular  than  tliose  of  quadrupeds,  and  therefore  much  more  liable  to 
decomposition. 

i  Parkinson's  Organic  Remains,  vol.  iii.  p.  349. 
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g.  Cruataceous  Animals.  Of  these,  the  most  remark- 
able and  abundant  are  the  Echinites  and  Aslerites. 

h.  Corals.     Many  different  fossil  genera  and   species 
ol  Uicsf  bodies  have  been  figured  and  described  by 
naturalists,  under  the  names  Madrcporiies,  Mille- 
porites,  Fungiies,  &c. 
B.  p.  irilac  tioiis  from  the  Vegetable  Kingdom. 

These   .re, 

a.  Imfiressions  of  plants  and  leaves.  These  occur  very 
fit-qULMtly,  ami  appear  to  characterize  particular 
formations.  Tlius,  the  impressions  and  casts  of 
reeds  and  ferns  appear  to  occur  most  frequently  in 
the  biluiiiinous  shale  and  slate-clay  of  the  coal  for- 
mation. Petrifactions  of  seeds  and  fruits  also  occur 
in  sandstone  and  other  rocks. 

b.  Transmuted  wood,  or  fietrified  wood.  It  occurs  in 
the  lorin  ol  trunks,  brancnes,  or  roots.  The  wood 
is  either  petrified  with  an  earthy  mineral,  as  in 
wood-stone  and  wood-opal ;  with  a  metalliferous 
mineral,  as  in  pyriiical  wood  ;  or  it  is  bituminous, 
as  in  the  different  kinds  of  brown-coal.* 

II.    The  External  Surface. 

The  external  surface  of  minerals  is  either  smooth,  or 
more  or  less  uneven.  When  the  inequalities  become  so 
great  as  to  affect  the  shape,  they  are  no  longer  consi- 
dered as  characterizing  a  variety  of  surface,  but  as  a 
variety  of  external  form. 

The  folloXving  are  the  varieties  of  this  character. 
1.  Uneven.  This,  of  all  the  kinds  of  external  surface, 
presents  the  greatest  and  most  irregular  elevations 
and  depressions,  yet  they  are  not  so  considerable  as  to 
alter  the  external  shape.  Example,  Surface  of  balls 
of  calcedony. 
3.  Gra7iulated.  When  the  surface  shews  numerous 
small  nearly  similar  roundish  elevations,  that  appear 
like  grains  strewed  over  it,  it  is  said  to  be  granulated. 
It  has  a  striking  resemblance  to  shagreen. 

3.  Rough.  This  kind  of  surface  is  marked  with  small 
scarcely  visible  elevations,  which  we  can  hardly  dis- 
cover but  by  the  feel.  It  has  little  or  no  lustre.  Ex- 
amples, Rolled  pieces  of  common  quartz  and  rock- 
cryslal. 

4.  Smooth.  Here  there  is  no  perceptible  inequality,  and 
the  surface  reflects  more  light  than  the  preceding 
kinds  of  external  surface.  Examples,  Fluor-spar, 
cubes  of  galena  or  lead-glance. 

5.  Streaked.  This  kind  of  surface  is  marked  with  line- 
like  elevations.  It  is  either  siniftlij  streaked  or  doubly 
streaked. 

A.  Sim/ily  streaked,  when  the  line-like  elevations  run  but 

in  one  direction. 

a.  Longitudmally  streaked.  When  the  streaks  are 
parallel  with  the  length  of  the  lateral  planes.  Ex- 
ample. Topaz. 

h.  Transversely  streaked.  When  the  streaks  are  pa- 
rallel with  llie  breadth  of  the  lateral  planes.  Ex- 
ample, R'lrk-crystal. 

t .  Diagonally  streaked.  Where  the  streaks  are  pa- 
rallel with  the  diagonal  of  the  planes.  We  have  an 
example  of  it  in  the  garnet,  where  the  sneaks  pass 
through  the  obtuse  angle  of  the  rhomboid. 


d.  Alternately  atreaked.     When  transverse  and  longi- 
tudinal streaks  occur  on  alternate  planes.  Example, 
Cubic  iron-pyrites. 
B.  Doubly  streaked,   when  the  streaks  run  in  different 

diiecuoiis.    This  is  either 

a.  Plumiformly.  When  the  streaks  run  obliquely 
towards  a  principal  streak,  like  the  disposition  of 
the  parts  of  a  feather.  Wc  must  be  careful  not  to 
confound  it  with  the  plumose  external  shape.  It 
occurs  in  the  folia  of  Plumose  native  bismuth. 

b.  Reticularly.  When  the  streaks  either  cross  each 
other  in  a  promiscuous  manner,  or  under  right  an- 
gles, forming  a  kind  of  flat  net- work.  It  occurs  on 
the  surface  of  silver-white  cobalt. 

6.  Drnsy.  When  a  crystal  is  coated  with  a  number  of 
minute  crystals  of  the  same  kind,  so  that  the  new  sur- 
face acquires  a  scaly  aspect,  it  is  denominated  drusy. 
Example,  Common  iron- pyrites. 

III.    The  External  Lustre. 

Here  we  have  to  consider  the  intensity  and  the  sort  of 
lustre. 

1.  The  intensity  of  the  lustre.  Of  this  there  are  five 
different  degrees. 

A.  S/ilendent.  A  fossil  is  said  to  be  splendent,  when  in 
full  daylight  (not  in  the  sunshine)  its  lustre  is  visible 
at  a  great  distance.  The  highest  degree  of  this  is 
termed  sjilecular  s/ilcndent.  It  generally  occurs  in 
minerals  with  a  perfect  foliated  fracture.  Example, 
Galena  or  lead-glance. 

B.  Shini?ig.  When  a  mineral  at  a  distance  reflects  but  a 
weak  light,  it  is  said  to  be  shining.  Example,  Heavy 
spar. 

C.  Glistening.  This  degree  of  lustre  is  only  observable 
when  the  mineral  is  near  us,  and  at  no  greater  distance 
than  arm's  length.     Example,  Porcelain  jasper. 

D.  Glimmering.  If  the  surface  of  a  mineral,  when  held 
near  to  the  eye  in  full  and  clear  day-light,  presents  a 
very  great  number  of  small  faintly  shining  points,  it  is 
said  to  be  glimmering.  In  strong  sunshine  it  exhibits 
a  kind  of  play  of  colour.  As  an  exiimple  of  this  degree 
of  lustre,  we  may  mention  red  hematite.  It  is  divided 
into  metallic  and  non-metallic. 

E.  Dull.  When  a  mineral  does  not  reflect  any  light,  or 
is  entirely  destitute  of  lustre,  it  is  said  to  be  dull.  Ex- 
ample, chalk. 

2.  The  sort  of  lustre.  Of  the  different  sorts  of  lustre  we 
cannot  give  any  definition,  but  must  rest  satisfied  with 
mentioning  a  few  minerals  which  present  these  cha- 
racters in  the  greatest  perfection. 

a.  Metallic  lustre,  is  always  combined  with  opacity. 
It  is  divided  into  perfect  and  imperfect.  The  per- 
fect occurs  in  native  metals,  the  imperfect  in  tan- 
talum ore. 

b.  Adamantine.  Of  this  lustre  there  are  two  varieties, 
viz  metallic  adamantine,  and  common  adamantine. 
While  lead.spar  is  an  example  of  the  first,  and  dia- 
mond ol  the  second. 

c.  Pearly.  Is  divided  into  common,  and  metallic-liki. 
Mica  is  an  example  of  the  first,  and  schiller  spar  of 
the  second. 


•  The  best  English  work  on  Petrifactions,  is  that  of  Mr.  Parkinson,  entitled  "  Organic  Remains  of  a  Foi-mer  World."  It  abounds  in 
curious  and  important  information,  and  is  adorned  and  illustrated  with  numerous  beautiful  plates.  Mr.  Sowerhy  is  publishinj;  a  useful 
work,  entitled  "  .Mineral  Conchohgij."  And  the  valuable  observations  on  Organic  Remains,  in  tlie  Transactions  of  the  tieological 
Society  of  London,  are  further  proofs  of  the  general  attention  now  bestowed  on  the  natural  history  of  petrifactions. 
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d.  Resinous  or  maxy,  as  in  pitchstone,  yellow  lead- 
spji,   ■I'"  tinsi'irie  crystals. 

e.  Vitreous  or  glassy,  as  in  rock-crystal  and  topaz. 

1.  In  dciernuninj^  the  lustre  of  minerals,  we  ought  to 
expose  them  to  a  strong  light,  but  not  to  the  direct  rays 
of  the  sun.  The  specimens  should  not  be  handled,  a 
practice  too  often  followed,  and  which  very  soon  alters 
the  lustre,  or  adds  a  lustre  to  such  as  have  none. 

2.  When  different  kinds  of  lustre  occur  in  the  same 
species,  and  pass  into  each  other,  a  lustre  suite  is  form- 
ed. The  red  silver  affords  an  example  of  this  In  some 
varieties  the  lustre  is  nearly  perfect  metallic;  in  others 
distinct  adamantine ;  and  other  varieties  are  between 
metallic  and  adamantine;  so  that  the  whole  forms  a 
complete  series  or  suite,  where  we  cannot  say  where  the 
•ne  begins  and  the  other  ends. 

II.  THE  ASPECT  OF  THE  FRACTURE. 

Here  we  have  to  observe  the  lustre  of  the  fracture, 
t.ht  fracture,  and  the  s/iafle  of  the  fragments. 

IV.    The  Lustre  of  the  Fracture . 

The  internal  lustre,  or  the  lustre  of  the  fracture,  pre- 
sents the  same  varieties  as  the  external  lustre,  and  there- 
fore requires  no  particular  description. 

V".  The  Fracture. 

By  fracture  we  understand  the  shape  of  those  internal 
surfaces  or  planes  of  a  mineral  which  are  produced  by 
breaking  or  splitting  it.  These  surfaces  are  either  con- 
tinuous, when  the  fracture  is  said  to  be  comjiact,  or  are 
composed  of  a  number  of  line-like  or  foliated  parts, 
termed  distinct  concretions,  when  the  fracture  is  named 
sfilit  or  divided. 

A.  Compact  Fracture.  There  are  six  different  kinds  of 
compact  fracture,  viz.  s/ilintery,  even,  conchoidal,  un- 
even, earthy,  and  hackly. 

a.  Sfilintery.  When,  on  a  nearly  even  surface,  small 
wedge-shaped  or  scaly  parts  are  to  be  observed, 
which  adhere  by  their  thicker  ends,  and  allow  light 
to  pass  through,  we  say  that  it  is  splintery.  It  some- 
times passes  into  even.  Examples,  Ironstone  and 
quartz. 

b.  Even,  is  that  kind  of  fracture-surface  which  shows 
the  fewest  inequalities,  and  these  inequalities  are 
flat,  and  their  boundaries  never  sharply  marked  ;  on 
the  contrary,  they  run  into  each  other  imperceptibly. 
Minerals  possessing  this  kind  of  fracture  have  gene- 
rally a  low  degree  of  lustre  and  of  transparency.  It 
occurs  in  chrysoprase,  calcedony,  compact  galena 
or  lead-glance,  compact  red  ironstone,  and  compact 
brown  ironstone.  It  passes  into  large  conchoidal 
and  into  splintery.     Example,  Lydian  stone. 

c.  Conchoidal,  is  composed  of  concave  and  convex 
roundish  elevations  and  depressions,  which  are 
more  or  less  regular:  when  regular,  they  are  ac- 
companied with  concentric  ridges,  as  in  many  shells, 
and  hence  present  a  conchoidal  appearance.  Ex- 
ample, obsidian. 

d.  Uneven.     This  kind  of  fracture   shows  the   most 


considerable  elevations  and  depressions,  and  the 
elevations  are  usually  angular  and  irregular.  These 
elevations  are  denominated  the  grain  ;  and,  accord- 
ing to  the  size  of  the  grain,  the  fracture  is  named 
coarse  groined,  as  in  copper  pyrites;  small-grained, 
as  in  copper-nickel;  or  fine-grained,  as  in  arsenical 
pyrites. 

This  kind  of  fracture  frequently  occurs  in  opaque 
minerals  having  some  lustre,  and  is  more  frequent 
in  metallic  minerals.  It  passes  into  small  and  im- 
perfect conchoidal,  and  also  into  earthy. 
e.  Earthy.  When  the  fracture  surface  shows  a  great 
number  of  very  small  elevations  and  depressions, 
which  make  it  appear  rough,  it  is  called  earthy. 
It  is  always  associated  with  complete  opacity  and 
want  of  lustre,  which  latter  character  distinguishes 
it  from  the  fine  grained  uneven  fracture.  It  is  pe- 
culiar to  earthy  minerals.  It  is  distinguished  into 
Coarse  earthy  and  Fine  earthy.  It  pusses  some- 
times into  even,  and  sometimes  into  uneven.  Ex- 
amples, Chalk,  and  clay  ironstone. 
f.  Hackly.  When  the  fracture  surface  consists  of  nu- 
merous small  slightly  bent  sharp  inequalities,  which 
are  sometimes  only  discoverable  to  the  feel,  it  is 
said  to  be  hackly.  It  occurs  only  in  native  mal- 
leable metals,  and  is,  consequently,  accompanied 
with  metallic  lustre  and  opacity.  Examples,  Na- 
tive copper,  and  native   silver. 

These  different  kinds  of  compact  fracture  often 
run  into  each  other,  and  frequently  several  occur 
together;  in  the  latter  case,  the  most  prevalent 
fracture  is  that  which  is  to  be  taken  as  the  cha- 
racteristic one. 

B.  Sfilit  fracture.*     Under  this   head  we  include  what 

is  called   by  some  mineralogists,  the  Structure  of 
Minerals. 

Three  different  kinds  of  split  fi-acture  are  enu- 
merated by  authors,  viz.  the  fibrous,  radiated,  and 
foliated. 

C.  Fibrous  fracture .     In  this  kind   of  fracture  the  dis- 

tinct concretions  of  which  it  is  composed  are  so 
narrow,  that  the  only  magnitude  which  can  be 
readily  determined,  by  the  naked  eye,  is  the  length  ; 
hence  it  is  to  be  considered  as  composed  of  lime- 
like parts.  It  is  never  dull  ;  on  the  contrary, 
it  is  generally  glimmering  or  glistening,  seldom 
shining,  and  never  splendent.  It  sometimes  occurs 
in  transparent  minerals,  but  oftener  in  those  which 
are  only  translucent,  or  even  nearly  opaque.  The 
minerals  in  which  it  occurs  are  sometimes  crys- 
tallized in  capillaiy  crystals.  In  llie  fibrous  frac- 
ture we  have  to  attend  to  the  thickness,  the  direc- 
tion, and  the  fiosition  of  the  fibres. 
a.  Thickness  of  the  fibres. 
a.  Coarse  fbrous,  wlicn  the  fibres  are  of  considerable 
thickness,  as  in  common  fibrous  quartz,  common 
asbesius,  and  fibrous  gypsum. 
/3.  Delicate  fbrous.  when  the  fibres  are  narrower  than 
in  the  preceding  variety,  and  occasionally  so  deli- 
cate, as  to  be  scarcely  visible  to  the  naked  eye. 
Examples  of  delicate  fibrous  fracture  occur  in  red 
hematite,  and  fibrous  malachite ;  and  of  extremely 


•  This  is  the  gespalteiien  Bitich  of  the  Germans;  which  I  have  translated  s/jUt  fraciiirc,  probably  not  a  very  appropriate  transla- 
tion, but  I  do  not  remember  any  less  objectionable.  The  6brous  and  radiated  fractures  are,  more  properly  speaking,  varieties  of 
distinct  concretions,  and  in  this  latter  acceptation  they  are  generally  employed  in  the  description  of  the  species  of  this  article. 
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delicate  fibrous  fracture,  in  calc-sinter  and  amian- 
thus. 

Tlie    coarse    fibrous  fracture  is  the  link  which 
connects  the  fibrous  with  the  radiated  fracture. 

b.  The  direction  of  the  fibres. 

a.  Straight  fibrous,  <i%  in  red  hematite  and  fibrous  ma- 
lachite. 
;3.  Curved  fibrous,  as  in  asbestus  and  fibrous  gypsum. 

c.  The  fiosition. 

a.  Parallel  fibrous,  when  the  fibres,  whether  straight 
or  curved,  are  parallel  to  each  other,  as  in  com- 
mon asbestus,  and  fibrous  gypsum. 

fj.  Diverging  fbrous,  when  the  fibres  proceed  from  a 
common  centre,  in  different  directions ;  and  this  is 
either, 

i.   Stellular   diverging,  when  the  fibres  diverge  in 
all  directions,  like  the  radii  of   a  circle,  as  in 
brown  hematite, 
ii.  Fasicular  or  scofiiform,  when  the  fibres   diverge 
only  on  one  side,  so  that  the  middle  fibres  are 
often  longer  than  the  lateral  ones,  as  in   ma- 
lachite, fibrous  zeolite,  and  reniform  red  he- 
matite. 
'/.  Promiscuous  fbrous,  when  the   fibres  cross  each 
other  in  all  directions,  as  in   compact   plumose 
antimony. 
V).  Radiated  fracture.     The  distinct  concretions  in   this 
kind    of   fracture   have   two  discernible    dimensions, 
namely,  in  length  and  breadth,  and  of  these  the  fisst 
is  the  most  considerable.     Hence  the  fracture   sur- 
face exhibits  long  and   narrow  fracture  parts,  which 
sometimes  rest  on  each  other,  or  are  placed  side  by 
side.     The  lustre  alternates  from  splendent   to  shin- 
ing, and  the  transparency  from  translucent  to  opaque. 
The  minerals  in  which  it  occurs  are  sometimes  crys- 
tallised cither  in  needles,  or  in  broad  prisms.     In  the 
radiated  fracture,  we  have  to  attend  to  the   breadth, 
direction,  fiosition,  and  cleavage  of  the  rays,  and  the 
asfiect  of  the  surface  of  the  rays. 
a.   The  breadth  of  the  rays. 

a,.  Uncommonly  broad  radiated,  when  the  breadth 
of  the  rays  is  more  than  one-fourth  of  an  inch,  as 
is  sometimes  the  case  with  radiated  grey  anti- 
mony, and  kyanile. 
/3.  Broad  radiated,  wlien  the  breadth  of  the  rays  is 
less  than  the  fourth  of  an  inch,  but  not  less  than 
a  line,  as  in  common  actynoliie  and  mica, 
y.  .Aarrow  radiated,  when  the  breadth  is  even  less 
than  iti  the  preceding,  also  in  actynolite. 

b.  Direction  of  the  rays. 

u,.  Straight  radiated,  which  is  very  frequent,  as  in 

actynolite. 
;3.  Curved  radiated,  which  is  rare.     The  curvature 

is  either  in  the   direction  of  the    breadth,  as  in 

common    actynolite,  or    in  the  direction  of  the 

length,  as  in  kyanite. 

c.  Position  of  the  rays. 

a..  Paiallel  radiated,  as  in  grey  antimony,  and  in 

common  hornlilende. 
p.  Diverging  radiated. 

i.  Stellular,  as   in    radiated  red  cobalt-ochre,  or 

cobalt-bloom. 
ii.  Scofiiform,  as  in  radiated  grey  antimony,    and 
radia'cd  zeolite, 
y.  Promiscuous,  as  in  hornblende-slate,    and    grey 
antimony. 

d.  Cleavage,  or  passage  of  the  rays. 


a.  Single  cleavage. 

b.  Double  Cleavage,  as  in  hornblende.  In  general, 
the  cleavage,  of  which  a  particular  account  will 
be  given  when  treating  of  the  foliated  fracture, 
is  imperfect,  and  we  seldom  can  distinj^uish  more 
than  one  variety  of  it,  which  is  the  single. 

e.  The  asfiect  of  the  rays  surface.     The  rays  are  ei- 
ther 
«.  Smooth,  as  in  radiated   grey  antimony  and   acty- 

iioli'c. 
/3.  Streaked,  as  in  radiated  grey  manganese-ore  and 
hornblende. 
E.  Poliated  fracture.  This  kind  of  fracture  is  composed 
of  folia  or  planes  in  wliich  the  length  and  breadth  arc 
nearly  equal  ;     which  are  shining  or  splendent,   and 
superimposed  on  each  other  in  various  directions.     It 
occuis  in  mii^erals  posiessins  every  degree  of  trans- 
parency, which  are  gener.illy  crystallised,  and  usually 
afi'ord  regular  fragments.      It  ia  a  more  frequent  frac- 
ture than  either  the  radiated  or  fibrous. 

In  the  foliated  fraciu'.e  we  jiave  to  attend  to  the 
size  of  the  folia — the  degree  of  fierjection  of  the  foliat- 
ed fracture — the  direction  of  the  folia — the  fiosition  of 
the  Jolia — tlu-  asfiect  of  the  surface  of  the  folia — and 
the  fiassage  of  the  J'llia  or  cleavage. 

a.  The  size  of  the  folia.  The  size  of  the  folia  is  de- 
termined by  that  of  the  distinct  concretions;  so 
that  a  mineral  which  is  composed  of  large  gianu- 
lar  concretioTis,  must  have  a  large  foliated  fracture, 
or,  of  small  granular  concretions,  a  small  foliated 
fracture.  When  a  mineral  with  a  foliated  fracture 
is  not  composed  of  distinct  concretions,  liut  is  one 
uniform  undivided  mass,  the  folia  pass  uninterrupt- 
edly through  the  whole  extent  of  the  mass,  and 
afi'ord  the  largest  vai  it'y  of  foliated  fracture. 

b.  The  degree  of  fierfeclion  of  the  foliated  fracture. 
This  depends  on  the  facility  with  which  the  folia 
are  separated  from  each  other  by  splitting  on  the 
lustre,  and  the  smoothness  of  the  fracture  surface. 

Thus  it  is 
«.  Highly  fierfect  or  sficcular  sfilendent,  when  the 
folia  are   perfectly  smooth,  ami  specular  splen- 
dent, as  in  galena  or  lead-glance,  yellow  blende, 
transparent  calcareous-spar,  and  selenite. 
/3.  Perfect  foliated,    in  which   the    folia    are  pretty 
smooth  and  shining,  and  sometimes  splendent,  as 
in  mica  and  felspar. 
y.  Imfierfect  Joliated,   when    the  folia  are  slightly 
uneven,  or  even  rough,  and  the  lustre  lower  than 
in  the  perfect  foliated,  as  in  fluor  spar,  and   be- 
ryl. 
^.  Concealed  foliated,  vthcn  the  folia  are   separated 
from  each  other  with  difiiculty,  and  the  folimed 
fracture  appeals  only  in  a  few  places  of  the  frac- 
ture surface,  as  in  rock-crystal. 
C.  The  direction  of  the  folia. 

a.  Straight  foliated,  as  in  selenite  and  calcareous- 
spar. 
/3.  Curved  foliated,  which  is  either 

i.  Sfiherical  curved  foliated,  when  the  folia  are 
so  bent,  that  they  resemble  either  whole  spheres, 
or  segments  of  spheres,  as  in  brown-spar  and 
mica, 
ii.  Undulating  tuned  foliated,  when  the  folia  arc 
so  laid  over  each  other,  that  a  transverse  sec- 
tion gives  a  serpentine  line,  but  the  longitudi- 
nal one  a  straight  line,  as  in  mica. 
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iii.  FUmform  folUited,  whtfli  the  folia  are  various- 
ly tui  vi  d,  uikI  Uic  Liirvoitures  are  arrans^ed  in 
a  scopiforrn  niaiiiiei-,  as  in  galena  or  lead-glance. 

iv.  Indetermmate  curved  foliated,  when  the  folia 
are  irregularly  or  indeterminately  curved,  as 
in  iron-mica  or  tnitaceous  iron-ore,  and  mica. 

d.  The  position  of  the  folia. 

St.  Common  foliated,  wnen  the  folia  extend  through- 
out the  whole  mass,  and  cover  each  other  com- 
pletely, as  in  calcareous-spar,  and  most  other 
minerals  with  a  foliated  Iraclure. 

j3.  Scaly  foliated,  when  the  I'oiia  cover  each  other 
only  partiijiiy  in  their  arrans^ement,  somewhat 
resembling  the  scales  on  a  fisn.  It  is  divided 
into  large,  small,  and  fine  scaly  foliated,  and  oc- 
curs in  mica. 

e.  The  as/iecl  of  the  surface  of  the  folia.     The  foliated 
fracture  is  either 

«.  Smooth,  as  in  calcareous-spar,  and  felspar;  or 
Streaked,  w!,icli  is  either 
i.  Sim/ilij  streaked,   and  in   the    direction    of  the 

lengtli,  as  in  common  hornblende. 
ii.  Variously  streaked,  as  in  iron-mica, 
iii.  Plumoaely  streaked,  as  in  mica. 

f.  The  passage  of  the  folia  or  cleavage. 

The  cleavage  is  the  number  of  determinate  di- 
rections in  which  a  mineral  exhibits  a  foliated  frac- 
ture, and  according  to  which  it  can  be  split. 
It  is  distinguished 

cc.  .'Iccording  to   the  nutnbcr  of  the  cleavages. 

i.  Single,  when  it  splits  only  in  one  direction,  as 
in  mica. 

ii.  Twofold  or  double,  when  it  splits  in  two  di- 
rections, as  in  felspur,  hornblende,  and  tremo- 
lite. 

iii.  Threefold  or  trifite.  when  it  splits  in  three  di- 
rections, as  in  calcareous-spar,  rock-salt,  and 
galena  or  lead-glance 

iv.  Fourfold  or  quadrufde,  when  it  sjilits  in  four 
directions,  as  in  fluor-spar,  specular  iron,  or 
iron-glance  and  beryl. 

V.  Sixfold,  when  it  splits  in   six  different  direc- 
tions, as  in  blende  and  rork-crystal. 
A.  According  to  the  angle  under  which  the  cleavages 

intersect  each  other;  and  these    exhibit  the  fol- 
lowing varieties. 

i.  In  the  tivofold  cleavage,  the  two  folia  or  clea- 
vages intersect  each  other  rectangularly,  as  in 
felspar  and  hyacinth  ;  oi  oblique  angularly,  as 
in  hornblende. 

ii.  In  the  threefold  cleavage,  the  folia  intersect 
each  other  rectangularly  as  in  galena  or  lead- 
glance  ;  oblique,  yet  equiangutarly,  as  in  cal- 
careous-^par  and  sparry  u- r.stone;  oblique  but 
unequiangularly,  as  in  heavy-spar  ;  and  partly 
rectangularly,  partly  oblique-angularly,  as  in  se- 
lenite. 

iii.  In  Ihe  fourfold  cleavage,  all  the  cleavages  are 
equiangular  and  oblique  angular,  as  in  fluor- 
spar, iron-glance,  md  diannnui  ;  or  three  clea- 
vages are  equiangular  and  oblique-angular,  in 
a  conmion  axis,  and  are  intersected  by  a  fourth, 
which  is  horiziinial  and  rectangular,  as  in  beryl, 
iv.  In  the  sixfold  cleavage,  all  the  cleavages  meet 
xinAtr  equal  obliqui  angles,  <k%  in  roik-ci;t  stal  ; 
or  three  of  tJie  cleavaijes  are  equiangular  and 


oblique-angular,  in  a  common  axis,  which  arc 
obliquely  intersected  by  three  others,  which 
also  intersect  the  axis  in  an  oblique  direction. 
Example,  Blende. 

These  angles  of  the  various  cleavages  may 
also  be  more  particularly  measured  by  means 
of  the  goniometer. 
D.  Slaty  fracture.  This  fracture,  like  the  foliated,  con- 
sists of  plane-like  portions,  in  whicii  the   length  and 
breadth  are   nearly  alike,  but  in  which   the   thickness 
begins   to    be    discernible.     The   fraclure-surface    is 
generally  rough,  wiili   hut  little   lustre.     It  is   nearly 
allied  to  the  foliated  fracture,  but   is  less  perfect,  and 
never  occurs  in    regularly   crystallised    minerals,   but 
always  in  those  which  are   found    in   large  masses,  or 
in  beds.      Minerals   with    this  fracture  are  generally 
opaque.     This  fracture   is  further  distinguished    ac- 
cording to   thickness,  direction,  perfection,  and  cleav- 
age. 

a.  Thickness. 

a.  Thick  slaty,  as  in  alum-slate,  flinty-slate,  and 
clinkstone. 

b.  Thin  slaty,   as  in  most  of  the  varieties  of  clay- 
slate. 

b.  Direction. 

a.  Straight  slaty,  as  in  common  clay-slate. 

b.  Curved  slaty,  which  is  either, 

aa.  Indeterminate  curbed  slaty,  as  in  some  varie- 
ties of  bituminous  marl-slate. 

bb.  Undulating  curved  slaty,  as  in  glossy  alum- 
slate. 

c.  Perfection. 

a.  Perfect  slaty,  as  in  clay-slate. 

b.  Imperfect  slaty,  as  in  common  flinty-slate. 

d.  Cleavage. 

a.  Single  cleavage,  which   is   the  usual  variety  in 
clay-slate. 

b.  Double  cleavage,  rare,  as  in  clay-slate. 

2.    Where  several  fractures  occur  at  the  same  timet  theiT 
relative  situation  must  be   observed. 

A.  Otie  including  the  other. 

In  some  minerals  there  occurs  a  double  fracture, 
in  which  the  one  fracture  is  larger  than  the  other, 
and  includes  it ;  the  one,  the  larger  fracture,  is 
named  the  fracture  in  the  great  ;  the  other,  the 
lesser,  the  yrof/urif  in  the  small;  thus,  whet-slate 
has  in  the  great  a  slaty  fracture,  but  in  the  small  a 
splintery  fracture. 

B.  One  traversing  the  other. 

In  other  minerals,  where  the  fracture  also  is 
douMe,  but  in  which  the  length  and  breadth  are 
difl'ercnt,  that  fracture  which  is  in  the  direction  of 
the  length  is  named  the  longitudinal  fracture;  the 
other,  in  the  direction  of  the  brtailth,  the  trana- 
verse  or  cross  fracture.  Thus,  in  topaz,  there  is  a 
conchoidai  longitudinal  fracture,  and  a  foliated 
transverse  or  cross  Iracture.  Bui  in  tessular  crys- 
tals, where  the  length  and  breadth  are  nearly  alike, 
we  use,  in  place  of  the  term  longitudinal  fracture, 
flrincifial  fracture,  and  apply  u  to  that  Iracture 
which  occurs  the  most  frequent  in  breaking  a  mi- 
neral ;  the  other  fracture,  the  cross  fracture.  Thus 
in  blende,  the  principal  fracture  is  foliated,  with  a 
sixfold  cleavage  ;  but  the  cross  fracture  is  con- 
choidai ;  and  in  drawing  slate,  the  pi  incipal  fracture 
is  slaty,  and  the  cross  fracture  is  earthy. 


488 


MINERALOGY. 


VI.   The  »hafie  of  the  Fragmentt. 

Fragments  are  those  shapes  which  are  formed  when 
a  mineral  is  so  loicibly  struck  or  split,  that  masses  hav- 
ing surrounding  fracture  surfaces  are  separated  from  it. 
The  fr;i>;meiits  are  'ilher  regular  or  irregular. 
1.   Regular  fragments,  are  inclosed  in  a  certain  num- 
ber ol  regular  planes,  that  meet  under  determinate 
angles.     They  occur  only  in  such  minerals  as  have 
a  foliated  fracture,  with   several    cleavages.     Each 
cleavage  in  these  regular  fragments,  forms  two  op- 
posite   parallel    planes,  and  the  shape  of  the  frag- 
ment depends  on  the  number  of  these   planes,  and 
the  magnitude  of  the  angles  under  which  they  meet. 
Minerals    wiili   a  twofold   cleavage   do  not  afford 
perfect   regular  fragments.     The  following  are  the 
varieties  of  regular  fragments  : 

A.  Cubic,  which  occur  in  minerals  possessing  a  rect- 
angular threefold  cleavage,  as  gaienS  or  lead-glance 
and  rnck-salt. 

B.  Rhomboidal  or  oblique-angular,  which  occur  in 
minerals  having  a  tiireeluld  cleavage,  as  calcareous- 
spar.  When  two  cleavages  intersect  each  other 
obliquely,  and  are  intersected  rectangularly  by  a 
third,  the  fragments  are  oblique-angular  in  one 
direction,  and  rectangular  in  another,  as  in  felspar 
and  selenite.  In  calcareous-spar,  the  fragments 
are  specular  on  every  side  ;  but  in  felspar,  owing 
to  the  imperfect  third  cleavage,  only  on  tour  sides. 

C.  Trafiezoidal.     Occur  in  foliated  coal. 

D.  Tetrahedral  or  three-sided  fiyramidal  and  octahe- 
dral, occur  in  minerals  having  a  tourtold  cleavage, 
in  which  the  folia  meet  under  equal  angles,  as  in 
fluor  spar.  Three  and  sijc  sided  ^irismaiic  frag- 
ments occur  in  minerals  having  a  fourlold  cleavage, 
in  which  three  of  the  cleavages  are  placed  under 
equal  angles  around  a  common  axis,  and  aie  rect- 
angularly intersected  by  the  fourth,  as  in  beryl. 

E.  Dodecahedral.  Fragments  of  this  form  occur  in 
minerals  Having  a  sixfold  cleavage.  Sometimes 
three  of  the  cleavages  are  disposed  around  an  axis, 
and  are  obliquely  intersected  with  other  three,  as 
in  blende  ;  in  other  instances,  all  the  six  cleavages 
intersect  each  other  under  equal  hexagon  angles, 
and  terminate  in  an  apex,  forming  double  six-sided 
pyramidal  fragments,  as  in  rock-crystal. 

2.  Irregular  frag/ne7its. 

Thise  have  no  regular  form.  They  occur  in  mi- 
nerals with  a  single  cleavage,  and  in  all  the  varieties 
of  compact  fracture.  The  following  are  the  different 
varieties  : 

A.  Cuneiform,  in  vvhich  the  breadth  and  thickness 
are  much  less  than  the  length,  and  gradually  and 
regularly  diminish  in  magnitude  from  one  end  to 
the  other.  It  occurs  in  minerals  possessing  a  sco- 
piform  radiated  fracture,  as  Cornish  tin-ore,  red- 
hema'ite,  and  radiated  zeolite. 

B.  Sfilintery,  in  which  the  breadth  and  thickness  are 
less  considerable  than  the  length,  but  witliout  dimi- 
nution of  magniiude  from  one  extremity  to  the 
other.  It  occurs  in  minerals  having  parallel  fibrous 
and  ladiated  fractures,  as  in  asbestus  and  bituminous 
vood. 

C.  Tabular,  in  which  the  breadth  and  length  are 
more  considerable  than  the  thickness,  and  the  mid- 
dle is  frequently  thicker  than  the  sides,  which  in- 


deed are  sometimes  thin  and  sharp.  It  occurs  in 
minerals  with  a  single  cleavage,  as  mica,  also  in 
slaty  minerals,  as  clay-slate,  and  there  is  occasion- 
ally a  tendency  to  it  in  minerals  with  a  conchoidal 
fracture,  as  flint. 
D.  Indeterminate  angular,  in  which  the  length, 
breadth,  and  thickness  are  in  general  nearly  alike, 
but  the  edges  differ  much  in  regard  to  sharpness, 
which  gives  rise  to  the  following  distinctions. 

a.  Very  sharfi-edged,  as  in  obsidian  and  rock-crys- 
tal. 

b.  Shar/t-edged,  as  in  common  quartz,  pitch-stone, 
ami  j  spcr. 

c.  Bather  sharp-edged,  as  in  basalt  and  limestone. 

d.  Rather  blunt-edged,  as  in   pumice   and   copper- 
pyi  ites. 

e.  Blunt-edged,  as  in  gypsum  and  steatite. 

/.   Very  blunt-edged,  as  in  fuller's  earth  and  loam. 

III.    THE   ASPECT  OF  THE   DISTINCT    CONCRETIONS. 

Distinct  Concretions  are  those  portions  into  which 
certain  minerals  are  naturally  divided,  and  which  can 
be  separated  from  one  another  without  breaking  through 
the  solid  or  fresh  part  of  the  mineral.  They  are  sepa- 
rated from  one  another  by  natural  seams,  and  frequently 
lie  in  different  directions.  When  they  are  very  much 
grown  together,  the  natural  seams  are  scarcely  visible  ; 
in  such  cases,  however,  they  can  be  distinguished  by 
their  different  positions  and  resplendent  lustre.  They 
have  been  confounded  with  crystals  and  fragments,  from 
both  of  which,  as  is  evident  from  the  preceding  defini- 
tion, they  are  completely  diff'  rent. 

Here  we  have  to  consiritr,  I.  The-  shafie  of  the  distinct 
concretions  2.  The  surface  of  the  distinct  concretions  i 
and,  3.  Tlie  lustre  of  the  distinct  concretions. 

VII.     The  Shape  of  the  Distinct  Concretions. 

Distinct  concretions,  in  regard  to  shape,  are  distin- 
guished into  granular,  lamellar,  and  columnar. 

1.   Granular  distinct  Concretions. 

Wncn  tlie  concretions  are  lessular,  or  have  their 
length,  breadth  and  thickness,  nearly  alike,  they  are  said 
to  be  granular.  It  is  the  most  frequent  form  of  the  dis- 
tinct concretion.  Tney  are  distinguished  according  to 
shape  and  magnitude. 

A.  Ill  ieL;ai(i  'o  shape,  they  are 

a.  Round  granular,  wliich  is  either 

ee.   Spherical,   is  in  pea-stone  and  roe-stone. 

/3.   Ltniicular,  :■%  in  red  granular  clay-iron  stone. 

y.  Date-shaped,  which  is  of  a  longish  round  shape, 

as  in  qu..i  z  rock  near  Cullen  in  Banffshire,  and 

at  Prieborn  in  Silesia. 

b.  Angulo-granutar.  which  is  either, 

a    Common  angulo-granular,  as  in  galena  or   lead- 

gla^ice,  :\\i(\  is  VI  IV  I  I  quent. 
j3.  Longish  angulo-granular,  as  in  red  hematite  and 

zeolite. 

B.  In  regard  to  magnitude,  into 

a.  Large  granular,  in  which  the  size  exceeds  that  of 
a  Hazel  nut,  as  in  galena  or  lead-glance,  blende,  and 
zeolite. 

b.  Coarse  granular,  in  which  the  size  varies  from  the 
size  of  a  hazel-nut  to  that  of  a  pea,  as  in  galena  or 
lead-glance,  blende,  mica,  and  pea-stone. 
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c.  Small  granular,  in  which  the  size  varies  from  that 
of  a  pea  to  that  of  a  tnillet-seed,  as  in  (galena  or 
Icad-glance,  pea-stone,  roe-stone,  and  black  blende. 

2.  Lamellar  distinct  Concretions. 

In  the  lamellar  distinct  concretions,  the  length  and 
breadth  are  nearly  alike,  and  more  considerable  than  the 
thickness.  They  occur  frequently,  but  not  so  often  as 
the  granular  concretions. 

They  are  distinguished  in  regard  to  direction  and 
thickness. 

A.  In  regard  to  direction,  they  are 

a.  Straight  lamellar,  which  is  either, 

n.  Quite  straight,  as  in   straight  lamellar    heavy- 
spar,  or 
/3.  Fortijication-ivise  bent,  as  in  amethyst. 

b.  Curved  lamellar,  which  is  cither, 

a.  Indeterminate  curved  lamellar,  when  it  is  not 
curved  in  any  particular  direction,  as  in  specular 
iron-ore  or  iron-glance. 

(3.  Reniform  curved  lamellar,  as  in  red  and  brown 
hematite,  and  native  arsenic. 

y.  Concentrical  curved  lamellar,  when  they  are  dis- 
posed around  a  central  point.  It  is  divided  into 
sfihericat,  as  in  calcedony  and  basalt,  and  conical, 
as  in  calc-sinter  and  brown  hematite. 

B.  In  regard  to  thickness,  into 

a.  Very  thick  lamellar,  when  the  concretions  are  up- 
wards of  half  an  inch  thick,  as  in  amethyst,  and 
galena  or  lead-glance. 

b.  Thick  lamellar,  when  the  thickness  varies  from 
half  an  inch  to  a  quarter  of  an  inch. 

c.  Thin  lamellar,  when  the  thickness  varies  from  a 
quarter  of  an  inch  to  a  line,  as  in  straight  lamellar 
heavy-spar  and  calcedony. 

d.  Very  thin  lamellar,  froix  that  of  a  line,  or  the  one- 
twellih  of  a  line,  to  the  smallest  thickness  visible 
to  the  naked  eye,  as  in  straight  lamellar  heavy- 
spar,  native  arsenic,  and  specular  iron-ore  or  iron- 
glance. 

3.  Columnar  or  Priemaiic  distinct  Concretions. 

In  the  columnar  concretions,  the  breadth  and  thick- 
ness are  inconsiderable  in  comparison  of  the  length. 

They  are  distinguished  in  regard  to  direction,  thick- 
ness, shajie,  and  fiosition, 

A.  In  regard  to  direction,  they  are, 

a.  Straight  colutnnar,  as  in  schorl  and  calcareous- 
spar. 

b.  Curi'cd  columnar,  as  in  columnar  clay  iron-stone. 

B.  In  regard  to  thickness,  they  are 

a.  Very  thick  columnar,  when  the  thickness  exceeds 
half  an  inch,  as  in  amethyst  and  prase. 

b.  Thick  columnar,  from  half  an  inch  to  a  quarter  of 
an  inch,  as  in  quartz  and  calcareous-spar. 

c.  Thin  columnar,  from  half  an  inch  to  the  twelfth  of 
an  inch,  as  in  columnar  clay  iron-stone  and  schorl. 

d.  Very  thin  colum.nar,  when  it  does  not  exceed  the 
twelfth  of  a  line,  as  in  schorl.  When  the  concre- 
tions become  very  minute,  a  transition  is  formed 
into  the  fibrous  fracture. 

C  In  regard  to  shajte,  they   are, 

a.  Perfect  columnar,  when  the  length  is  considerable, 
and  the  thickness  uniform  from  one  end  to  the 
other,  as  in  calcareous-spar  and  schorl. 

b.  Imperfect  columnar,  when  the  concretions  are  in 
general  short,  and  sometimes  thick  in  the  middle, 
sometimes  at  the  extremities,  as  in  amethyst  and 
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specular  iron-ore  or  iron-glance.     It  passes  into 
granular. 

c.  Cuneiform  columnar,  when  the  concretions  become 
gradually  narrower  towards  one  extremity,  as  in 
calcareous-spar  and  quartz. 

d.  Ray-shafied  columnar,  when  the  columnar  concre- 
tions are  compressed,  as  in  specular  iron-ore  or 
iron-glance.     It  passes  into  radiated. 

D.  According  to  the /;o«!7io7j,  they  are 

a.  Parallel,  as  in  amethyst. 

b.  Diverging,  as  in  schorl. 

c.  Promiscuous,  as  in  calcareous-spar  and  arsenical- 
pyrites. 

It  may  be  remarked,  that  when  the  concretions  oc- 
cur very  much  on  the  great  scale,  as  is  the  case  in 
rocks  of  the  trap  formation,  a  slight  alteration  of  terms 
is  used.  Thus,  in  place  of  granular,  we  say  massive, 
tabular  for  lamellar,  and  always  use  columnar,  never 
firismatic. 

In  several  minerals,  two  varieties  of  distinct  concre- 
tions, or  different  sizes  of  the  same  variety,  occur  toge- 
ther, either  the  one  including  the  other,  or  the  one  tra- 
versing the  other.  Thus  some  varieties  of  schorl  are 
composed  of  large  granular  concretions,  and  these,  again, 
are  formed  of  prismatic  concretions;  some  varieties  of 
straight  lamellar  heavy-spar,  are  composed  of  large 
granular  concretions,  and  these,  again,  of  thin  and 
straight  lamellar  concretions;  and  peastone  affords  ano- 
ther example  of  the  same  kind  of  structure,  it  being 
composed  of  round  granular  concretions,  and  each  of 
these  of  concentric  curved  lamellar  concretions. 

In  other  minerals  we  observe  different  kinds  of  dis- 
tinct concretions  intersecting  each  other,  as  in  ame- 
thyst, where  curved  lamellar  concretions  intersect 
prismatic  concretions,  and  in  red  and  brown  hematite, 
where  granular  concretions  are  intersected  by  lamellar 
concretions. 

VIII.  The  Surface  of  the  Distinct  Concretions. 

Distinct  concretions  exhibit  the  following  varieties  of 
surface. 

Smeoth,  as  in  hematite  and  heavy-spar ;  rough,  as  in 
clay  ironstone  ;  streaked,  which  is  either  longitudinally 
streaked,  as  in  schorl,  obliquely  streaked,  as  in  calca- 
reous-spar, or  transversely  streaked,  as  in  amethyst; 
uneven,  as  in  brown  blende. 

IX.  The  Lusire  of  the  Distinct  Concretions. 

It  is  determined  in  the  same  manner  as  the  external 
lustre. 

V.   THE   GENERAL   ASPECT. 

Under  this  head  we  include  those  characters  for  the 
sight  which  arc  observed  in  minerals  in  general.  These 
are,  the  Trans/iarency,  the  Streak,  and  the  Soiling. 

X.  The  Trans/iarency. 

This  character  presents  the  five  following  degrees: 
1.  When  a  mineral,  either  in  thick  or  thin  pieces,  al- 
lows the  lays  of  light  to  pass  through  it  so  completely 
that  we  can  clearly  distinguish  objects  placed  behind 
it,  it  is  said  to  be  transparent.  It  is  either  sim/ily 
transparent,  that  is,  when  the  body  seen  through  it 
appears  single,  as  in  mica  and  selenite  ;  cr  du/ilicating, 
3Q 
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when  the  body  seen  through  it  appears  double,  as  in 
calcareous-spar. 

The  distance  of  the  two  images  is  in  proportion  to 
the  thickness  of  the  specimens,  and  is  very  incon- 
siderable in  thin  pieces.  The  duplicating  property, 
or  double  refracting  power  of  calcareous  spar,  is  oI>- 
served  by  loukinij  through  two  parallel  planes;  but 
in  some  other  minerals  it  is  observed  by  looking 
ihrouj^h  two  planes  obliquely  inclined  on   each  other. 

2.  Semi-trans/iare?iC ;  when  objects  can  be  discerned  only 
through  a  thin  piece,  and  then  always  appear  as  if 
seen  through  a  cloud.  It  is  the  least  frequent  variety 
of  this  cliaracter,  and  occurs  most  frequently  in 
siliceous  minerals.  Examples,  calcedony,  common 
and  precious  opal,  and  carncli.in. 

3.  Translucent.  When  the  rays  of  light  penetrate  into 
the  mineral  and  illuminate  it,  but  objects  cannot  be 
observed  either  through  thick  or  thin  pieces,  it  is 
said  to  be  translucent.  Examples,  pitchstone,  quartz, 
granular  linn'stoue,  ^m\  massive  fluor  spar. 

4.  Translucent  on  the  edges.  When  light  shines  through 
lUe  tliinnest  eilgus  .ind  corners,  or  when  the  edges  are 
illuminated  in  the  sane  degree  as  tlie  wliole  mineral 
in  lliu  immediately  preceding  variety  of  transparency, 
it  is  said  to  be  translucent  on  the  edges.  Examples, 
hnrns'one,  heliotrope,  and  compact  limestone. 

5.  Oliaque.  When  even  on  the  thinnest  edges  of  a  mi- 
neiai  no  light  shines  through,  it  is  said  to  be  opaque, 
as  in  chalk  and  coal. 

XI.  The  Ojialescence. 

Some  minerals,  when  held  in  particular  directions, 
reflect  from  single  spots  in  their  interior  a  coloured 
shining  lustre,  and  this  is  what  is  understood  by  opales- 
cence. 

It  is  dislinguisiied  into 

A.  Common  or  simfile  ojialescence,  when  the  lustre  ap- 
pears massive,  in  undivided  rays,  as  in  cat's-eye,  and 
chrysoberyl. 

B.  Stellular  ofialescence,  when  the  lustre  appears  in  six 
rays,  or  \\\  the  form  of  a  star,  as  in  the  variety  of 
sapphire,  named  from  that  circumstance  star  safifihire. 
This  phenomenon  occurs  principally  in  translucent 
minerals. 

XII.  The  Streak. 

By  the  streak,  we  understand  the  appearance  which 
minerals  exiiibit  when  scratched  or  rubbed  with  a  hard 
body,  as  a  knife  or  steel.  In  some  instances  the  colour 
of  the  mineral  is  changed;  in  others  the  lustre,  and  fre- 
qii'iitly  neither  colour  nor  lustre  are  altered. 
The  streak, 
a.  In  regard  to  colour,  is  either 

«.  Similar  to  that  of  the  mineral,  as  in  chalk  and 

magnetic  ironstone;  or 
&,  Dissimilar,  as  in  specular  iron  ore  or  iron-glance, 
which  has  a  steel-grey  colour,  but  affords  a  cher- 
ry-red   streak;    wolfram,    which    has    a    greyish 
black  colour,  but  a  brownish  red  streak  ;  and  red 
orpimcnt,  which  has  an  aurora   red  colour,  but 
affords  an  orange-yellow  streak. 
t.  In  regard  to  lustre,  it  remains 
It.  Unchanged,  as  in  chalk. 

fi.  Is  increased  in  intensittj,  or  a  shining  or  glisten- 
ing lustre  afi/iears  in  minerals  that  otherwise  have 
rione.     Thus  steatite,  which  is  sometimes  glim- 


mering, becomes  shining  in  the  streak  ;  and  pot- 
ter's clay,  fuller's  earth,  and  black  and    brown 
cobalt    ochres,    which    have  no    lustre,   become 
glistening  or  shining  in  tiie  streak, 
c.  Is  diminished  in  intensittj,   or  altogether  destroyed. 
Thus,   grey  antimony-ore   loses  its   lustre   in    the 
streak. 

XIII.  7'he  Soiling  or  Colouring. 

When  a  mineral  taken  between  the  fingers,  or  drawn 
across  another  body,  leaves  some  particles,  or  a  trace, 
it  is  said  to  soil  or  colour. 

It  is  a  character  which  occurs  but  in  few  minerals, 
and  only  in  those  which  are  soft  and  very  soft.  Mine- 
rals are  said  to 

1.  Soil,  either 

A.  Strongly,  as  chalk,  drawing-slate,  and  reddle. 
1?.  Slightly,  as  grapliite;  or 

2.  Do  not  soil,  as  molybdena. 

3.  Write,  as  chalk,  graphite,  reddle,  molybdena,  and 
black  clialk  or  drawing-slate. 

Having  now  explained  tiie  External  Characters  which 
are  o!)s(:rvabIe  by  the  sight,  we  proceed  to  describe 
those  which  are  made  known  to  us  by  the  senses  of 
Touch  and  Hearing. 

V.  CHARACTERS   FOR   THE   TOUCH. 

Here  we  have  to  observe,  the  Hardness,  the  Tena- 
city, the  Frangibility,  the  Flexibility,  the  Adhesion  to 
the  Tongue,  the  Uncluosity,  the  Coldness,  and  the 
Weight. 

XIV.   The  Hardness. 

The  degrees  arc 

1.  Hard.  When  a  mineral  either  does  not  yield  to 
the  knife,  or  is  very  slightly  affected  by  it,  but 
affords  sparks  with  steel,  it  is  said  to  be  hard.  It 
is  further  distinguished  according  as  it  is  more  or 
less  affected  by  tlie  fiie. 

A.  Iiesisti7ig  the  Jile,  or  hard  in  the  highest  degree, 
when  it  docs  not  yield  to  the  file,  but  rather  acts 
on  it,  as  diamond,  sappliire,  and  emery. 

B.  Yielding  slightly  to  the  file,  and  very  slightly  to  the 
knife,  or  hard  in  a  high  degree,  as  in  garnet,  flint, 
quartz  and  calcedony. 

C.  Yielding  readily  to  the  fie,  but  with  difficulty  to  the 
knife,  or  hard,  as  porcelain-jasper,  iron-pyrites, 
and  felspar. 

2.  Semihard.  When  a  mineral  gives  no  sparks  with 
steel,  and  yields  more  readily  to  the  knife  than  the 
preceding,  it  is  said  to  be  semihard,  as  fluor-spar, 
and  grey  copper. 

3.  Soft.  When  a  mineral  is  easily  cut  by  the  knife, 
but  does  not  yield  to  the  nail  of  the  finger,  it  is  said 
to  be  soft,  as  calcareous-spar,  heavy-spar,  serpentine, 
and  galena  or  lead-glance. 

4.  Very  soft.  A  mineral  is  said  to  be  very  soft,  when 
it  yields  easily  to  the  knife,  and  also  to  the  nail  of 
the  finger,  as  gypsuiri,  steatite,  and  chalk. 

In  our  descriptions  of  minerals,  it  is  useful  to  men- 
tion their  relative  hardness,  which  is  ascertained  by 
trying  which  will  scratch  the  other,  by  drawnig  the 
sharp  edge  or  angle  of  one  on  the  flat  surface  of  the 
other,  li  is,  however,  of  consequence  to  know,  that  in 
crystallized  miaerals,  the  solid  angles  and  edges  of  the 
primitive  forms  are  very  sensibly  harder  than  the  an- 
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gles  and  edges  of  the  derivative  forms,  or  than  the  an- 
gles and  edges  produced  by  fracture,  either  ot  crystals 
or  of  massive  varieties  of  the  same  species.  Tliis  fact 
has  been  long  known  to  diamond  cutters,  who  always 
carefully  distinguish  between  tiie  hard  and  soft  puiiits 
of  this  gem,  thai  js,  between  the  sulicl  angles  belong- 
ing to  the  primitive  ocioliedron,  and  those  belonging 
to  any  of  the  modifications;  the  latter  being  easily 
worn  down  by  cutting  and  rubbing  them  with  the  for- 
mer*. Hauy,  in  determinnig  the  relative  hardness, 
uses  plates  of  calcareous-spar,  glass,  and  quanz;  but 
as  it  would  be  advantageous  to  have  a  more  complete 
series  of  mineials  fur  ascertaining  these  relative  de- 
grees of  hardness,  I  insert  the  following  Table  of  Mi- 
nerals, arranged  according  to  their  hardness,  the  first 
being  the  hardest,  the  last  the  softest.  We  would  re- 
commend to  mineralogists  to  provide  themselves  with 
polished  pieces  of  these,  and  arrange  them  in  a  frame 
for  use. 

The  following  are  the  different  degrees  of  hardness. 

1.  Expresses  the  hardness  of  Talc. 

2.  Gypsum. 

3.  Calcareous  spar. 

4.  Fluor-spar. 

5.  Apatite. 

6.  Felspar. 

7.  Quartz. 

8.  Topuz. 

9.  Corundum. 
10.  Diamond. 

Thus,  if  the  hardness  of  a  mineral  is  marked  7,  it 
shows  tliat  it  is  erjual  lo  that  of  quartz.  If  the  hardness 
is  marked  7  5,  it  intimates  that  it  is  intermediate  be- 
tween that  of  quartz  and  the  next  number,  8,  or  topaz. 
By  using  still  smaller  numbers,  more  minute  degrees  of 
hardness  might  be  expressed. 

Observations.  In  examining  the  hardness  of  mine- 
rals, we  must  be  careful  to  attend  to  the  loUowing  cir- 
cuinstances: 

1.  Not  to  confound  the  real  hardness  of  the  mineral 
witb  accidental  hardness;  which  latter  is  caused  by  the 
mixture  of  hard  parts  in  soft  minerals,  and  soft  parts  in 
hard  minerals. 

2.  When  minerals  are  composed  of  distinct  concre- 
tions, which  are  not  very  closely  joined  together,  we 
niust  not  give  the  hardness  of  the  aggregate  for  that  of 
the  mineral,  because  the  hardness  in  such  cases  must 
be  taken  frorq  that  of  the  individual  concretions. 

3.  And  we  must  be  cartful  that  the  mineral  whose 
hardness  we  wish  to  ascertain,  is  not  in  a  state  of  de- 
composition. 

XIV.    The  Tenacity. 

By  tenacity  is  understood  the  lelative  mobility  or  the 
different  degrees  of  cohesion  of  the  particles  of  mine, 
rals.  There  is  a  series  from  the  coherent  and  com- 
pletely immoveable,  lo  the  coherent  and  moderately 
moveable,  which  latter  is  expressed  by  malleability,  and 
is  the  greatest  degree  of  the  mobility  of  the  panicles 
observed  among  solid  minerals.     This  series  continues 


through  different  kinds  of  fluid  minerals,  and  the  great- 
est degree  of  the  mobility  of  the  particles  is  found  in 
rock  ciil.     The  degrees  of  tenacity  are, 

1.  Brittle.  A  mineral  is  said  to  be  brittle,  when,  on 
cutiing  u  with  a  knife,  it  emits  a  grating  noise,  and  the 
particles  fly  away  in  the  form  of  dust,  and  leave  a  rough 
surface,  which  has  in  general  less  lustre  than  the  frac- 
ture. In  this  degree  of  tenacity,  the  particles  are  conn- 
pletely  immoveable.  All  hard,  and  the  greater  number 
of  semihard  minerals  are  brittle.  Examples,  quartz, 
heavy-spar,  and  grey  copper. 

2  Sectile  or  mild.  On  cutting  minerals  possessing 
this  degree  of  tenacity,  the  particles  lose  their  connec- 
tion in  a  considerable  degree,  but  this  takes  place  with- 
out noise.  The  particles  are  coarser  than  in  the  brittle 
variety,  and  do  not  fly  off,  but  remain  on  the  knife. 
The  lustre  is  increased  on  the  streak.  This  degree  of 
tenacity  occurs  in  most  of  the  soft  and  very  soft  mine- 
rals; and  the  only  semiliard  mineral  with  this  character 
is  native  arsenic.  Examples,  galena  or  lead-glance, 
copper-glance,  graphite,  and  molyhdena. 

3.  Ductile.  Minerals  possessing  this  degree  of  tena- 
city can  be  cut  into  slices  with  a  knife,  and  extended 
under  the  hammer.  The  particles  are  more  or  less 
moveable  among  themselves,  without  losing  their  con- 
nection. Examples,  native  gold,  native  silver,  and  na- 
tive iron. 

XV.  The  Frangibitity. 

By  frangibility  is  understood  the  resistance  which 
minerals  o[)puse  when  we  attempt  to  break  them  into 
piects  or  fragments.  It  must  not  be  confounded  with 
hardness  Quartz  is  hard,  and  hornblende  comparatively 
soft,  yet  the  latter  is  much  more  difficultly  frangible 
than  the  former.  The  degrees  of  frangibility  are  the 
following:  1.  Very  difficultly  frangible,  as  in  native 
malleable  metals,  in  stiver-glance,  or  vitieoiis  silver,  and 
fine  granular  hornblende.  2.  Difficultly  frangible.,  as 
hornstone  and  quartz.  3.  J^Tot  fiarticularly  difficultly 
frangible,  or  rather  easily  frangible,  .s  flint,  caicedony, 
and  copper-pyrites.  4.  Easily  frangible,  as  opal,  cal- 
careous-spar, and  fluor-spar.  5.  Very  easily  frangible, 
as  straight  lamellar  heavy  spar,  galena,  or  lead-glance, 
and  slate  coal.f 

XVI.  The  Flexibility. 

This  term  expresses  the  property  possessed  by  some 
minerals  of  bending  without  l)reaking.  Flexible  mine- 
rals are  either  elastical  fexible,  that  i«,  if  wlien  bent 
they  spring  back  again  into  their  former  direction,  as 
iiiira  ;  or  common  flexible,  when  they  can  be  bi  nt  in 
different  directions  without  breaking,  and  remain  in 
the  direction  in  which  they  have  been  bent,  as  mo- 
lyhdena, gypsum,  talc,  asbestus,  and  all  malleable  mi- 
nerals. 

XVII.   The  Adhesion  to  the  Tongue. 

This  character  occurs  only  in  such  minerals  as  pos- 
sess the  property  of  absorbing  moisture,  which  causes 
them  to  adhere  to  the  tongue.  It  occurs  principally  in 
soft   and  very    soft    minerals ;  it  is  not  known  in  hard 


•  Vid.  Bruckmann's  .Vbhandlung  von  Edelsteinen,  4ter  Aiifl.  s.  2S.  &  29.  Mohs  uber  Hauy's  Meionite,  in  Von  Moll's  EfermeriJen 
der  Berg  und  lluttenkunde  2'en  Bandts,  Istc  Lief,  s.  3.     Aiken's  JMitmial,  p.  5. 

f  Some  eartiiy  minerals,  such  as  licryl,  flini,  aiui  opal,  when  first  est nicted from  their  native  repositories,  are  more  difficultly  fr.in- 
gible  than  after  they  have  hccn  exposed  for  some  time  to  the  influence  of  the  atmosphere,  owing  to  their  containin(j  in  these  situations 
a  considerable  portion  of  water,  which,  being  a  nearly  incompressible  fluid,  renders  the  mineral  more  difficultly  frangible  than  it  is 
after  exposure  to  thi-  atmosphere,  when  the  water  has  escaped,  and  the  pores  it  occupied  become  filled  with  air,  which  is  a  highly 
compressible  substance. —  Vide  Aikin,  p.  9. 
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minerals,  and  ihere  is  but  one  instance  of  its  occurrence 
in  semihard  minerals,  that  is,  in  the  variety  of  semiopal 
called  oculiis  muncli.  The  degrees  of  adhesion  are, 
itrongly  adhesive.,  as  meerschaum,  and  oculus  mundi ; 
JireCty  scrongly  adhesive,  as  bole,  and  potter's  clay  ;  feebly 
od/if«i-uf,  as  porcelain-earth,  chalk,  and  tripoli ;  and  not 
at  all  ad/iesive,  as  quartz  and  steatite. 

XVIII.   The  Uncluoaity. 

Some  minerals  feel  greasy,  others  meagre  ;  and  in  or- 
der to  distinguish  the  different  degrees  of  greasiness,  the 
following  distinctions  arc  employed. 

1.  Very  greasy,  as  talc  and  graphite. 

2.  Greasy,  as  steatite  and  fuller's  earth. 

3.  Rather  greasy,  as  asbestus   and   polished   serpen- 
tine. 

4.  Meagre,  as  cobalt. 

The  greasy  and  very  greasy  minerals  are  generally 
very  soft  and  scctile,  and  become  shining  in  the  streak. 
Mica  feels  smooth,  but  not  greasy;  porcelain  earth  feels 
soft  and  fine,  but  not  greasy. 

XIX.   T/ie  Coldness. 

"When  different  kinds  of  minerals,  all  having  equally 
smooth  surfaces,  are  exposed  for  some  time  to  the  same 
temperature,  we  find  by  feeling  them  that  they  possess 
different  degrees  of  cold.  To  use  this  cliaracier  with 
precision  much  practice  is  required ;  but  those  who 
have  accustomed  themselves  to  it  are  able,  by  the  mere 
feel,  to  distinguish  serpentine,  gypsum,  porphyry,  ala- 
baster, agate,  &c.  from  one  another,  and  can  also  dis- 
tinguish artiiicial  from  true  gems.  It  is,  however,  prin- 
cipally used  in  determining  polished  specimens.  The 
different  degrees  mentioned  are, 

1.  Fery  cold.  Examples,  the  precious  stones,  mercury 
and  agate. 

2.  Cold.     Examples,  Polished  marble  or  limestone. 

3.  Pretty  cold.  EKamples,  Serpentine,  and  gypsum  or 
alabaster. 

4.  Rather  cold.     Examples,  Coal  and  amber. 

XX.   The  Weight. 

The  degrees  of  the  gravity  of  minerals,  according  to 
Werner,  are  the  following  : 

1.  Swimming,  or  .lufiernatant,  which  comprehends  all 
minerals  that  swim  on  water,  and  in  which  the 
specific  gravity  is  under  1000,  water  'ZZ  1000. 
Examples,  Mineral  oil,  mountain  cork,  and  mineral 
agaric. 

2.  Light,  in  which  the  specific  gravity  varies  from 
1000  to  2000.  Examples,  Amber,  sulphur,  and 
black  coal. 

3.  J^'ot  particularly  heavy,  or  rather  heavy,  in  which 
the  specific  gravity  varies  from  2000  to  4000.  Ex- 
amples, Quartz,  flint,  and  calcedony. 

4.  Heavy,  from  4000  to  6000.  Examples,  Heavy-spar, 
copper-pyrites,  and  iron-pyrites. 

5.   Uncciinmonly   heavy,  all   minerals   having    a  specific 

gravity  above  6000.     Examples,  Native  metals,  as 

gold,  silver,  &c. ;    ores,  as  galena  or  lead-glance, 

tinstone,  &c. 

The  first  and  second  degrees,  which  comprehend  the 

swimming  and  light  minerals,  contain  all  the  inflammable 

minerals;  the  third,  with  a  few  exceptions,  all  the  eartliy 

minerals ;  the  fourth,  the  greater  number  of  metalliferous 


compounds  ;  and  the  fifth,  the  native  metals  and  a  fe^r 
ores.  Sec. 

The  preceding  determinations  answer  very  well  for 
the  general  descriptions  of  species ;  but  it  renders  tlierri 
more  complete,  when  we  ascertain  the  specific  gravity 
by  means  of  the  hydrostatic  balance.  Sec  the  article 
IlYDRODyN.\Mics,  for  the  mode  of  conducting  this  experi- 
ment. 

VI.       CHARACTERS  FOR  THE   HEARING. 


XXI.   The   Sound. 

The  difl'crent  kinds  of  sound  that  occur  in  the  mineral 
kingdom  are  the  following:  1.  J  ringing  sound,  which 
is  a  clear  sound,  as  that  of  native  arsenic,  selenite,  and 
rock  crystal.  Specimens  to  possess  this  property  in  full 
perfection,  should  have  one  or  two  dimensions,  as  length 
and  breadth,  greater  than  the  thickness:  2.  ./I  gracing 
sound,  which  is  a  very  weak  rough  sound,  resembling 
that  emitted  by  dry  wood,  or  fresh  burnt  clay  when  rub- 
bed, and  is  produced  when  the  finger  is  drawn  across 
certain  minerals,  as  mountain  cork  and  mealy  zeolite  : 
2.  ji  creaki>ig  sound, whichisahnvsh  sharp  sound,  as  tha': 
of  natural  amalgam,  when  pressed  by  the  finger. 


VII. 


CHARACTERS   FOR   THE  SMELL. 


Of  this  we  can  give  no  definition,  and  shall  therefore 
illustrate  it  by  the  minerals  in  which  it  occurs. 
It  is  observed,  either  when 

1.  Sjiontaneously  emitted, \n  which  case  it  is 

a.  Bituminous,  as  mineral  oil  and  mineral  pitch. 

b.  Faintly  sul/ihureoua,  as  natural  sulphur. 

c.  Faintly  bitter,  as  radiated  giey  antimony. 

2.  After  breathing  on  it,  in  which  a   clayey-like  smell, 

as  in  hornblende  and  chlorite,  is  produced. 

3.  Excited  by  friction. 

a.  Urinous,  in  stinkstone. 

b.  Sulphureous,  in  iron  pyrites. 

c.  Garlick-like,  or   arsenical,  in   native   arsenic  and 

arsenic  pyrites. 

d.  Empyreuinalic,'m  quartz  and  rock  crystal. 

VIII.       CHARACTERS   FOR   THE  TASTE. 

This  character  occurs  principally  in  the  saline  class, 
for  which  it  is  highly  characteristic. 
The  varieties  of  it  are, 

1 .  Sweetish  taste,  common  salt. 

2.  Sweetish  astringent,  natural  alum  and  rock  butter. 

3.  Styptic,  blue  and  green  vitriol. 

4.  Saltly  bitter,  natural  Epsom  salt. 

5.  Saltly  cooling,  nitre. 

6.  Alkaline,  natural  soda. 

7.  Urinous,  natural  sal-ammoniac. 

II.  PARTICULAR  GENERIC  EXTERNAL  CHA- 
RACTERS OF  FRIABLE  MINERALS. 

The  external  characters  of  friable  minerals  form  a  par- 
ticular Section  in  the  System,  because  they  exhibit  va- 
rieties and  kinds  that  do  not  occur  in  solid  minerals,  and 
many  of  the  characters  of  solid  minerals,  such  as  frac- 
ture, distinct  concretions,  streak,  hardness,  and  frangi- 
bility,  and  others,  are  wanting. 
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1.   The  External  Sliafie. 

In  friuble  minerals  liicrc  are  but  few  external  shapes. 
The  five  following  kinds  are  all  that  have  been  hitherto 
described  by  naturalists. 

1.  Massive,  as  in  porcelain  earth,  and  scaly  red  and 
brown  iron  ores. 

2.  Disseminated,  as  in  earthy  azure  copper,  and  blue 
iron  earth. 

3.  Thinly  coating  or  incrusting.  It  is  analogous  to 
the  form  in  membranes.  E.xamples,  Copper-black,  or 
black  oxide  of  copper. 

4.  S/iumous.  When  a  friable  mineral  appears  like  froth 
resting  on  a  solid  mineral,  as  is  sometimes  the  case  with 
scaly  brown  iron  ore. 

5.  Dendritic,  also  in  scaly  brown  iron  ore. 

II.   The  Lustre. 

It  is  determined  in  the  same  manner  as  in  solid  mi- 
nerals ;  we  have  here,  however,  the  following  distinc- 
tions. 

1.  In  regard  to  Intensity. 

A.  Glimmering,   which  is  either  strong  or  feeble, 

as    in    scaly    brown    iron  ore,  and  porcelain- 
earth. 

B.  Dull,  as  in  black  cobalt  ochre. 

2.  In  regard  to  the  sort  of  lustre. 

A.  Common  glimmering,  as  in  scaly  and  brown  iron 

ores, 
U.  Metallic  gli?nmering,  as  in  scaly  red   and   brown 

iron  ores,  and  Pearly  glimmering,  as  in  earthy 

talc, 

III.    The  Aspect  of  the  Particles. 

The  particles  of  friable  minerals  appear  in  some  in- 
stances like  dust,  so  that  we  can  with  difficulty  dis- 
tinguish by  the  naked  eye  any  dimensions  ;  these  are 
tailed  dusty  particles,  and  occur  in  cobalt  crust,  blue 
iron  earth,  and  porcelain  earth  ;  in  others,  two  dimen- 
sions can  be  observed,  when  they  appear  foliated,  and 
these  are  called  scaly  fiarticles,  and  occur  in  scaly  brown 
and  red  iron  ores,  earthy  talc,  and  chlorite  earth. 

IV.   The  Colouring  or  Soiling. 

Friable  minerals  colour  either  strongly,  as  in  scaly 
led  and  brown  iron  ores,  and  porcelain  earth ;  or 
slightly,  as  in  black  cobalt  ochre. 

V.    The  Adhesion  to  the  Tongue. 

This  character  occurs  only  in  those  friable  minerals 
which  are  cohering.  It  varies  in  intensity,  being  either 
feeble  or  strong. 

VI.   The  Friability, 

Friable  minerals  arc  either  loose,  that  is,  when  the 
particles  have  no  perceptible  coherence,  as  in  blue  iron 
earth  ;  or  cohering,  in  which  the  particles  are  slightly 
connected  together  ;  they  are  cither  feebly  cohering,  as 
in  porcelain  earth,  or  strongly  cohering,  as  in  potter's 
clay. 

III.  PARTICULAR  GENERIC  EXTERNAL  CHA- 
RACTERS OF  FLUID  MINERALS. 

Fluid  minerals  possess  fewer  characters  than  friable 
minerals.     The  following  four  arc  all  that  occur. 

1.  7'he  Lustre  is  either  metallic,  as  in  meixury ;  or 


resinous,  as  in  rock  oil.     The  lustre   is  always  splen- 
dent. 

2.  The  Transparency .  The  following  are  all  the  de- 
grees necessary  for  the  purposes  of  discrimination.  1. 
Transliarent,  as  in  naphtha.  2.  Troubled  or  turbid,  as  in 
mnieral  oil  ;  and,  3.  Ofiarjue,  as  in  mercury, 

3.  IVie  Fluidity.  Here  we  have  only  two  degrees  to 
observe.  1.  .F/«w/,  as  in  mercury  and  naphtha.  2.  Fw- 
cid,  as  is  sometimes  the  case  with  mineral  oil. 

4.  The  wetting,  by  which  we  understand  the  wetting 
of  the  fingers  when  they  touch  the  mineral.  It  is  ana- 
logous to  the  soiling  in  solid  and  friable  minerals. 
Mineral  oil  wets  the  finger,  but  mercury  does  not. 

ON    DESCRIBING    MI.VERAI.S. 

Most  of  the  species  exhibit  many  varieties  of  charac- 
ter, which  are  generally  distributed  throughout  a  number 
of  individual  specimens  ;  hence  it  follows,  that,  in  order 
to  obtain  a  distinct  conception  of  a  species,  we  must  ex- 
amine not  one,  but  many  different  specimens  of  it.  The 
descriptions  of  the  species  may  be  executed  in  the  fol- 
lowing manner. 

The  following  description  may  serve  as  an  example  of 
the  mode  of  arranging  the  external  characters. 

Precious  Garnet. 

External  Characters. — .\ll  the  colours  of  this  mineral 
are  dee/i-red,  which  always  inclines  to  blue;  the  prin- 
cipal colour  is  columbine-red,  which  passes  into  cherry- 
red,  and  blood-red,  and  it  appears  even  to  run  into 
brownish-red,  and  hyacinth-red. 

It  raiely  occurs  massive,  sometimes  disseminated,  in 
angular  pieces,  and  in  lamellar  concretions ;  but  most 
frequently  in  roundish  grains;  and  crystallized  in  the 
following  figures : 

1.  The  rhomboidal  dodecahedron,  which  is  the  funda- 
mental figure. 

2.  The  rhomboidal  dodecahedron,  more  or  less  dee/ily 
truncated  on  all  the  edges.  Wlien  the  truncating 
planes  become  so  large  as  to  obliterate  the  original 
planes,  there  is  formed  the 

3.  Leucite  crystallization. 

4.  Rectangular  four-sided  firism,  acuminated  on  both 
extremities  with  four  planes,  which  are  set  on  the 
lateral  edges. 

The  fundamental  crystallization  alternates  from  very 
Jarge  to  very  small ;  the  others  are  middle-sized,  small, 
and  very  small. 

The  crystals  are  all  around  crystallized  and  imbedded. 

The  surface  of  the  grains  is  usually  rough,  uneven,  or 
granulated  ;  that  of  the  crystals  is  almost  always  smooth. 

Internally  it  alternates  from  s/i/endcnt  nearly  to  glis- 
tening, and  the  lustre  is  intermediate  between  vitreous 
and  resinous. 

The  fracture  is  more  or  less  perfect  conchoidal ;  and 
sometimes  sixfold  cleavage. 

The  fragments  are  indeterminate  angular,  and  rather 
sharp-edged. 

It  alternates  from  trans/iarcnt  to  translucent. 

It  is  so  hard  as  to  scratch  quartz. 

It  is  rather  difficultly  frangible. 

It  is  heavy. 

Specific  gravity,  4.230,  Werner. 

Werner  recommends  the  more  essential  characters  of 
the  mineral  to  be  printed  in  a  different  letter  from  that 
of  the  olhcrs;  in  order  that  they  may  more  readily  strike 
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the  eye, — a  practice  which  is  followed  in  the  preceding 
description. 

CHEMICAL   CHARACTERS  OF   MINERALS. 

The  chen)ical  characters  of  minerals  are  those  we 
obtain  by  their  complete  analysis,  and  the  changes  in- 
duced on  tlicm  by  the  action  of  the  atmosphere,  water, 
acids,  and  heat,  by  means  of  the  blowpipe.  In  this 
article,  we  shall  not  enter  on  the  various  modes  followed 
by  chemists  in  the  complete  analysis  of  minerals,  but 
confine  ourselves  to  a  short  account  of  the  chemical 
characters  obtained  by  the  otiier  means  just  enumerated. 

I .  Action  of  the  jitmosfihere. 

Many  minerals,  on  exposure  to  the  atmosphere,  ex- 
perience considLrable  changes  in  colour,  lustre,  hard- 
ness, or  decay,  fall  in  pieces,  dcTKiucsce,  change  into 
vitriol,  kc.  owing  partly  to  the  abstraction  of  the  water, 
which  enters  as  a  constituent  part  into  many  species, 
partly  lo  the  absorption  of  water  from  the  atmosphere, 
or  to  the  oxidation  of  some  of  the  constituent  parts  of  the 
mineral. 

2.  jiction  of  Water. 

Water  either  forms  a  chemical  combination  with  mi- 
nerals, and  completely  dissolves  them,  as  is  the  case 
with  the  mineral  salts  ;  or  it  acts  by  simply  destroying 
their  state  of  aggregation,  when  the  mineral  falls  into 
small  pieces  with  an  audible  noise,  as  is  observed  in 
bole :  or  it  falls  without  noise  into  small  pieces,  which 
are  soon  diffused  through  the  fluid,  without  either  dis- 
solving in  it,  or  becoming  plastic,  as  in  fuller's  earth  ; 
and  some  minerals,  as  unctuous  clays,  it  renders  plastic. 
Other  minerals  absorb  water  in  greater  or  less  quantity, 
by  which  their  transparency,  and  also  their  colour,  are 
changed. 

3.  Action  of  Acids. 

Acids  act  powerfully  on  many  different  minerals,  and 
are  the  principal  agents  employed  in  their  complete 
analysis.  When  we  wish,  by  means  of  acids,  to  obtain 
some  obvious  characters,  the  dilute  muriatic  acid  is  that 
■which  is  generally  employed.  The  native  carbonates 
effervesce,  and  are  soluble  in  it.  In  some,  as  in  agaric 
mineral,  calcareous-spar,  and  witherite,  the  effervescence 
is  brisk,  and  the  solution  rapid  ;  in  others,  as  in  dolo- 
mite, even  when  pulverised,  the  effervescence  is  feeble, 
and  the  solution  slow.  Some  of  the  earthy  minerals 
which  contain  silica,  water  and  alkali,  in  a  particular 
state  of  combination,  as  zeolite,  if  pulverised,  and  cover- 
ed with  an  acid,  are,  in  the  space  of  a  few  hours,  con- 
verted into  a  perfect  jelly. 

4.  Action  of  the  Blow/ii/ie. 

Common  blowfii/ie — The  blowpipe  is  a  tube  of  silver, 
copper,  brass,  or  of  glass,  for  delivering  a  continued 
stream  of  air.  The  stream  being  directed  across  a 
flame,  turns  it  more  or  less  from  a  vertical  position,  con- 
centrating it  at  the  same  time,  and  occasioning  a  more 
powerful  combustion.  The  air  cn^ployed  is  generally 
either  that  of  the  atmosphere,  or  air  which  has  been 
breathed:  sometimes  oxygen  gas  is  made  use  of,  and 
sometimes  an  inflanimablc  gas,  as  the  vapour  ol  boiling 
alcohol.  The  continued  stream  of  air  is  furnished  by 
some  apparatus,  such  as  a  pair  of  double  bellows,  a 
gazomctcr,  a  large  bladder,  or,  what  is  most  convenient 
of  all,  by  blowing  with  the  mouth. 


Few  persons,  Mr.  Aikin  remarks,  are  able  at  first  to 
produce  a  continued  stream  ot  air  through  the  blowpipe, 
and  the  attempt  often  occasions  a  good  deal  ol  fatigue. 
The  first  thing  to  be  done  is,  to  acciuiie  the  habit  of 
breathing  easily,  and  witliout  fatigue,  through  the  nos- 
trils alone  ;  then  to  do  the  same  when  the  mouth  is  filled 
and  the  checks  ii. fluted  with  air,  the  tongue  being  at  the 
same  time  slightly  raised  to  the  roof  of  the  mouth,  in 
order  to  obstruct  the  communication  benveen  the  mouth 
and  the  throat.  When  this  has  been  acquired,  the  blow- 
pipe may  be  put  into  the  mouth,  and  the  confined  air 
expelled  through  the  pipe  by  means  of  the  muscles  of 
the  cheeks;  as  soon  as  the  air  is  nearly  exhausted,  the 
expiration  Irwm  the  lungs,  instead  of  being  made  through 
the  nostrils,  is  to  be  forced  into  the  cavity  of  the  mouth  ; 
the  communication  is  then  instantly  to  be  shut  again 
by  the  tongue,  and  the  remainder  of  the  expiration  is 
to  be  expired  through  the  nostrils.  The  second,  and 
all  subsequent  supplies  of  air  to  the  blowpipe,  are  to  be 
introduced  in  the  same  manner  as  the  first.  Thus,  with 
a  little  practice,  the  power  may  be  obtained  ol  keeping 
up  a  continued  blast  for  a  quarter  of  an  hour,  or  longer, 
without  inconvenience.  Much  depends  on  the  size  of 
the  external  aperture  of  the  blowpipe.  If  so  large  that 
the  mouth  requires  very  fre([uent  replenishing,  the 
flame  will  be  wavering,  and  the  operator  will  soon  be  out 
of  breath  ;  if,  on  tlie  other  hand,  the  aperture  be  too 
small,  the  muscles  ot  the  cheeks  must  be  strongly  con- 
tracted, in  order  to  produce  sufficient  current,  and  pain 
and  great  fatigue  of  the  part  will  soon  be  the  conse- 
quence. An  aperture,  about  the  size  of  the  smallest  pin- 
hole, will  generally  be  lound  the  most  convenient, 
though,  for  particular  purposes,  one  somewhat  larger, 
or  a  little  smaller,  may  be  required. 

Brooke's  Blow/ii/ie. 

Mr.  Brooke  some  time  ago  contrived  a  very  simple 
and  convenient  blowpipe,  of  which  the  following  descrip- 
tion is  given  by  Mr.  Neuman. 

"  The  instrument  I  have  made  consists  of  a  strong 
plate-copper  box,  perfectly  air-tight,  three  inches  in 
width  and  height,  and  four  in  lengih,  a  condensing 
syringe  to  force  air  into  the  box,  and  a  stop  cock  and 
jet  at  one  end  of  it  to  regulate  the  stream  thrown  out. 
The  piston-rod  of  the  condenser  works  through  collars 
of  leather  in  the  cap,  which  has  an  aperture  in  the  side, 
and  a  screw  connected  with  a  stop-cock,  which  may 
again  communicate  with  a  jar,  bladder,  or  gazometer, 
containing  oxygen,  hydrogen,  or  other  gases.  This 
communication  being  made,  and  the  condenser  being 
worked,  any  air  that  is  required  may  be  thrown  into  the 
box  and  propelled  through  the  jet  on  the  flume. 

"  The  use  of  the  instrument  is  very  simple.  By  a  few 
strokes  of  the  piston,  the  air  is  thrown  into  ihe  cham- 
ber, and  forms  a  compressed  atmosphere  within.  When 
the  cock  is  opened,  the  air  expanding,  issues  out  with 
great  force,  in  a  small  but  rapid  stream,  which,  when 
directed  on  the  flame  of  a  lamp,  acis  as  the  jet  from  a 
common  blowpipe,  but  with  more  precision  and  regu- 
larity. The  force  of  the  stream  of  air  is  easily  adjusted 
by  opening  more  or  less  the  small  stop-cock  ;  and  I  have 
found,  that,  with  a  moderate  charj^e,  it  will  remain  uni- 
lorm  for  twenty  minutes  ;  opening  the  stop-cock,  or  the 
use  of  the  syringe,  will  immediately  raise  it  to  its  first 
strength. 

These  blowpipes  are  very  portable,  not  liable  to  in- 
jury, and  answer,  I  believe,  the  expectations  of  all  who 
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have  tiled  them,  and  I  have  ma;le  many  of  them  for 
different  persons.  The  whole  instrument,  with  a  lamp 
adapted  to  it,  packs  up  in  a  small  box  not  more  than  six 
inches  in  length,  and  tour  inches  in  widlii  and  height, 
and  there  is  space  enous^h  left  for  other  small  articles. 
I  have  fitted  up  boxes  rather  larger  in  size,  with  a  selec- 
tion of  tests  and  other  useful  articles,  in  addition  to  the 
blowpipe,  and  in  this  state  they  form  complete  minerjlo- 
gical  travcUinij  cabinets." 

Fuel  for  the  Blowfiifie. 
The  fuel  for  the  lamp  is  oil,  tallow,  or  wax;  and  of 
these  the  wax  is  the  best,  the  oil  the  worst.  The  wick 
should  neither  be  snuffed  too  high  nor  too  low,  and 
should  be  a  little  bent  at  its  summit/roni  the  blast  of  the 
pipe.  The  flame,  while  acted  on  by  the  blowpipe,  will 
consist  of  two  parts,  an  outer  and  inner  :  the  latter  will 
be  of  a  pale  blue  colour,  converging  to  a  point  at  the 
distance  of  about  aa  inch  from  the  nozzle;  the  former 
will  be  of  a  yellowish  colour,  and  will  converge  less  per- 
fectly. The  most  intense  heat  is  just  at  the  point  of  the 
blue  flame.  The  white  flame  consists  of  matter  in  a 
statu  of  full  combustion,  and  oxygenates  substances  im- 
mersed in  it:  the  blue  flame  consists  of  matter  in  a  state 
of  imperfect  combustion,  and  therefore  partly  deoxyge- 
nates  metallic  oxides  which  arc  placed  in  contact  with  it. 

Sufifiorts  for  minerals  exfiosed  to  the  Blowfiifie. 

Various  substances  are  employed  for  supporting  the 
mineral,  when  undergoing  the  action  of  the  blowpipe. 
These  are  of  two  kinds,  combustible  and  incombustible. 
The  combustible  support,  used  chiefly  for  ores,  is  char- 
coal. The  closest  grained  and  soundest  pieces  of  char- 
coal, of  elder  or  lime-tree,  are  to  be  selected  ;  or  a  sup- 
port may  be  made  of  well  pulverised  and  heated  char- 
coal and  gum  tragacanth.  The  gum  should  be  dissolved 
in  water,  and  powder  of  charcoal  added  to  it,  until  it 
becomes  very  viscid,  when  it  is  to  be  formed  into  paral- 
lelopipeds,  and  slowly  dried.  The  incombustible  sup- 
ports are  metal,  glass,  and  earth  ;  in  the  use  of  all  which, 
one  general  caution  may  be  given,  to  make  them  as  little 
bulky  as  possible.  The  best  metallic  support  is  platina, 
because  it  is  infusible,  and  transmits  heat  to  a  less  dis- 
tance, and  more  slowly,  than  other  metals.  A  pair  of 
slender  forceps  of  brass,  pointed  with  platina,  is  the  best 
support  for  non-metallic  minerals,  which  are  not  very 
fusible  ;  for  the  fusible  earthy  minerals,  and  for  the  in- 
fusible ones  when  fluxes  are  used,  leaf-platina  will  be 
found  the  most  convenient.  It  may  be  folded  like  paper 
into  any  form,  and  the  result  of  the  experiment  may  be 
obtained,  simply  by  unfolding  the  leaf  in  which  it  was 
■wrapped  up.  Glass  supports,  are  slender  glass  tubes,  on 
the  extremity  of  which  the  mineral  to  be  examined  is 
cemented  by  heating.  Eartlien  supports  are,  either  of 
sniall  pieces  of  kyanitc,  or,  when  a  kind  of  cuppellation 
is  to  be  performed,  they  are  made  of  bone-ash,  in  order 
to  absorb  the  litharge,  and  other  impurities. 

The  size  of  the  specimens  to  be  used  in  our  experi- 
ments, depends  in  some  measure  on  the  magnitude  of 
the  flame  to  which  they  are  exposed.  In  a  blowpipe 
having  an  aperture  not  larger  than  a  fine  pin,  the  piece 
ouglit  not  to  be  so  large  as  a  pea.  A  good  deal  also 
depends  on  the  fusibility  of  the  mineral  ;  for,  if  it  is  very 
fusible,  a  much  larger  piece  may  be  used  than  when  it 
is  difiicultly  fusible  :  in  the  one  case,  it  may  be  the  size 
of  a  pea:  in  the  other,  it  should  not  exceed  that  of  a 
pin's  head.     The  heat  first  applied  to  investigate  the 


properties  of  mineral  substances  should  be  very  low,  not 
exceeding  that  which  exists  a  little  the  outside  even  of 
the  yellow  flame.  At  this  temperature  the  phosphore- 
scence is  best  extricated,  and  decrepitation  for  the  most 
part  lakes  place,  the  fusible  inflammables  begin  to  melt, 
and  the  metallic  and  most  other  mineral  salts  lose  their 
water  of  crystallization.  The  yellow  flame  will  raise  a 
mineral  to  a  tolerably  full  red  heat;  audit  is  the  tempe- 
rature best  fi'.ted  for  roasting  all  the  metallic  ores.  In 
the  still  higher  degree  of  heat  produced  at  the  point  of 
the  interior  blue  flame,  although  some  minerals  still 
continue  refractory,  and  undergo  but  little  change  of  any 
kind,  yet  the  greater  part  are  very  sensibly  altered. 
Some,  as  ptarlstone,  enlarge  very  considerably  in  bulk  at 
the  first  impression  of  the  heat,  but  are  with  difliculty 
afterwards  Ijrought  to  a  state  of  fusion  :  others  are 
melted  only  on  the  edges  and  angles  ;  and  in  some,  a 
complete  fusion  takes  place. 

Fluxes  for  Minerals  exfiosed  to  the  Bloivfiifie. 

In  examining  earthy  minerals  witli  the  blowpipe,  no 
fluxes  are  required ;  whereas  to  most  of  the  metallic 
ores  fluxes  will  be  found  at  almost  all  times  a  very  use- 
ful and  often  a  necessary  addition.  The  ores  of  the  dif- 
ficultly reducible  metals,  such  as  manganese,  cobalt, 
chrome,  and  titanium,  are  characterised  by  the  colours 
which  the  oxides  give  to  glass.  In  all  these  cases,  there- 
fore, glassy  fluxes  must  be  largely  made  use  of,  both  to 
dissolve  the  earthy  matter  with  which  the  oxides  arc 
generally  combined,  and  to  furnish  a  body,  with  little  or 
no  colour  of  its  own,  which  may  receive,  and  sufficiently 
dilute,  the  inherent  colour  of  the  oxide.  When  the 
object  is  not  only  to  dissolve  the  oxide,  but  at  the  same 
time  to  retain  it  at  a  high  state  of  oxidation,  the  flux 
employed  should  be  either  nitre,  or  a  mixture  of  this 
with  glass  of  borax,  or,  still  better,  nitrous  borax,  formed 
by  dissolving  common  borax  in  hot  water,  neutralizing 
its  excess  of  alkali  by  nitrous  acid,  then  evaporating  the 
whole  to  dryness,  and,  lastly,  hastily  melting  it  in  a 
platina  crucible.  For  an  active,  and  at  the  same  lime 
non-alkaline  flux,  boracic  acid  may  be  used,  or  neutral 
borate  of  soda ;  and  where  a  slight  excess  of  alkali  is 
required,  or  at  least  does  no  harm,  common  borax  by 
itself,  or  mixed  with  a  little  cream  of  tartar,  when  a 
strong  reducing  flux  is  required,  may  be  had  recourse 
to.  For  coloured  glasses,  the  pioper  support  is  leaf- 
platina,  but  for  reductions,  charcoal.  In  the  latter  case, 
the  ore,  previously  roasted,  if  it  contain  either  sulphur 
or  arsenic,  is  to  be  pulverised,  and  accurately  mixed 
with  the  flux  ;  a  drop  of  water  being  then  added  to  make 
it  cohere,  it  is  to  be  formed  into  a  ball,  and  deposited  in 
a  shallow  hole  in  the  charcoal,  being  also  covered  with  a 
piece  of  charcoal,  if  a  high  degree  of  heat  is  required. 
In  the  easily  reducible  metals,  a  bit  of  the  ore  being 
placed  in  the  charcoal,  and  covered  with  glass  of  borax, 
will,  in  the  space  of  a  few  seconds,  be  melted  by  the 
blowpipe,  and  converted  into  a  metallic  globule,  im- 
bedded in  a  vitreous  scoria.  In  all  cases  where  a  metallic 
globule  is  obtained,  it  should  be  separated  from  the 
adhering  scoria,  and  examined  as  to  its  malleability,  and 
other  external  characters;  being  then  placed  a  second 
time  on  the  charcoal,  but  without  flux,  it  is  to  be  brought 
to  the  state  of  a  gentle  ebullition,  during  which,  the  sur- 
face being  oxygenated,  will  exhale  a  heavy  vapour,  that 
condenses  on  the  blowpipe,  or  falls  down  on  the  char- 
coal in  the  form  of  a  powder,  or  of  specular  crystals, 
from  the  colour  and  other  characters  of  which  the  nature 
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of  the  metal  may  probably  be  ascertained.  If  any  sus- 
l)icion  is  entertained  of  a  portion  of  silver  or  of  gold  be- 
in<j  mixed  with  the  oxydable  metal,  tlie  button  must  be 
placed  on  an  earthen  support,  and  there  brought  to  a 
full  melting  lieat :  by  degrees,  the  oxydable  metal  will 
become  scorified,  and  will  entirely  sink  into  the  support, 
leaving  on  the  surface  a  bright  bead  ofjine  metal,  if  any 
sucii  was  contained  in  the  alloy  ;  but  the  proportion  of 
this  last  being  generally  very  small,  and  the  entire  mass 
of  the  alloy  often  not  exceeding  a  large  shot,  it  is  not 
unfre(|uenlly  necessary  to  have  recourse  to  the  magnify- 
inijglass,  tobe  fully  convinced  of  the  presence  or  absence 
of  the  fine  metal.* 

rilVSICAL  CHAllACTEnS  OF   JflNEUALS. 

Pliysical  characters  are  those  derived  from  physical 
phenomena  originating  from  the  mutual  action  of  mine- 
rals and  other  bodies.  They  are  highly  curious  in  a 
general  view,  but  are  seldom  useful  in  the  discrimina- 
tion of  minerals,  as  they  occur  in  but  few  species,  and 
in  these  rare  cases  the  same  physical  properties  arc  met 
Aviih  in  very  different  species.  The  principal  physical 
characters  which  occur  among  minerals,  are  Electricity, 
Magnetism,  and  Phosphorescence. 

1.  Electricity. 

It  is  well  known  that  there  are  two  kinds  of  electri- 
city ;  the  one  named  fiositive  or  vitreous,  and  the  other 
negative  or  resinous. 

Electricity  can  be  excited  in  minerals  in  three  diffe- 
rent ways, — by  friction,  by  heating,  or  by  communica- 
tion with  an  electrified  body.  The  greater  number  of  mi- 
nerals which  are  capable  of  becoming  electrical,  acquire 
this  property  by  friction.  Earthy,  saline,  and  metallic 
minerals,  in  this  way  become  positively  electrified. 
Some  minerals  by  this  process  become  very  easily  and 
powerfully  electric,  while  others  become  electric  with 
difficulty,  and  exhibit  but  faint  traces  of  it.  A  few  mi- 
nerals become  electric  by  heating,  and  these  belong  to 
the  number  that  also  exhibit  electrical  properties  by  fric- 
tion. It  has  been  ascertained,  that  these  minerals  have 
at  least  two  points,  of  which  the  one  is  the  seat  of  posi- 
tive, and  the  other  that  of  negative  electricity.  To  these 
points,  which  are  always  placed  in  two  opposite  parts  of 
the  mineral,  Haiiy  gives  the  name  of  electric  fioles.  For 
a  full  account  of  the  pyro-electricity  of  minerals,  see  the 
article  Electricity. 

The  third  mode  of  exciting  electricity  in  minerals,  or 
that  by  communication,  occurs  only  in  minerals  which 
are  in  a  pure  metallic  state. 

2.  Magnetism. 

Very  few  minerals  are  magnetic ;  it  is  a  character 
which  occurs  principally  in  ores  of  iron,  or  in  such  mi- 
nerals as  contain  a  portion  of  metallic  iron,  or  iron  in  the 
state  of  black  oxide.  A  good  many  minerals,  after  ex- 
posure to  the  blow-pipe,  become  magnetic. 

3.    Phosfihorescence. 

Some  minerals,  when  rubbed  or  heated  emit  in  the 
dark  a  more  or  less  shining  light,  are  said  to  be  phos- 


phorescent. Thus,  yellow  blende,  when  scratched  wiili 
a  hard  body,  emits  a  strong  light.  When  two  piecjsof 
quartz  are  forcibly  struck  against  each  other,  both  be- 
come luminous;  and  fluor-spar,  and  other  minerals, 
when  heated,  become  phosphorescent.  For  a  full  ac- 
count of  phosphorescent  minerals,  bv  Dr.  Brewster,  see 
tiie  Edinburgh  P/iiloso/:/iical  Journal,  vol.  i.  p.  383. 

Geognostical  and  Geogra/t/iiccl  C/taraclera. 

These  characters  are  derived  from  the  geognostical 
relations  and  geographical  distribution  of  the  species. 
In  another  article  we  shall  show  that  simple  minerals 
are  not  irregularly  distributed  throughout  the  crust  of 
the  earth.  On  the  contrary,  that  particular  species  very 
often  occur  together,  and  in  the  same  formation;  that 
some  species  arc  met  with  in  nearly  all  the  formations 
of  rocks,  others  in  only  a  few  members  of  the  series, 
while  some  are  confined  to  a  particular  rock  ;  and  that 
certain  beds  and  formations  are  characterized  by  the 
simple  minerals  they  contain.  In  their  geographical 
distribution,  numerous  interesting  relations  will  be  point- 
ed out,  of  the  grouping  of  particular  species  in  limited 
tracts  of  country  ;  of  the  wider  range  of  others  through 
whole  regions;  and  of  the  distiibution  of  species,  ac- 
cording to  distance  from  the  equator,  and  particular 
meridians. 

Mu/it'  Crystallogra/ihy. 

The  preceding  details  make  us  acquainted  with  those 
characters  which  are  used  in  describing  jx\mc\-?i\%;  but 
in  the  following  arrangement  considerable  use  is  made 
of  the  primitive  forms,  as  ascertained  by  Professor  Mohs. 
According  to  his  view,  every  simple  form,  from  which 
other  simple  forms  are  derived,  is  T\3.meA  3i  fundamental 
form  ;  and  the  class  of  figures  derived  from  that  funda- 
mental form,  a  system  of  crystallizations.  The  funda- 
mental forms  are  four  in  number,  and,  consequently,  also 
the  systems  of  crystallization.  These  fundamental  forms 
are,  the  rhomboid,  fnjramid  with  a  s/juare  base,  oblique 
four-sided  firism,  and  hexahedron  or  cube  ;  and  tlie  sys- 
tems of  crystallizations  derived  from  these,  are  denomi- 
nated rhomboidal.  pyramidal,  Jmsmatic,  and  tessular.  Con- 
nected with  the  rhomboids  there  are  series  o{ scalene  six- 
sided  pyramids  ;  and  the  series  both  of  rhomboids  and  of 
the  scalene  pyramids  are  terminated  by  regular  six- 
sided  pris7ns,  which  are  distinguished  from  each  other 
by  their  positions.  The  pyramids  with  square  bases 
form  series;  and  their  limiting  form,  or  last  member  of 
the  series,  is  the  rectangular  four-sided  prism.  Each 
pyramid  with  a  squaie  base  has  depending  on  it  three 
scalene  eight-sided  pyramids  ;  and  the  limiting  forms  of 
these  scalene  eight-sided  pyramids  are  unequiangular 
eight-sided  /irisms.  The  oblique  four-sided  prism  has 
depending  on  it  numerous  oblique  based  pyramids,  and 
oblique  prisms.  The  hexahedron  has  depcniling  on  it 
the  regular  octahedron,  including  the  tetrahedron,  the 
rhomboidal  dodecahedron,  and  the  icositetrahedron.  Tiie 
forms  that  arise  from  the  hexahedron  produce  among 
themselves  various  comljinations  ;  1ml  they  admit  into 
them  no  form,  luhich  is  either  a  rhomboid,  or  a  four -Med. 
pyrainid  ivith  a  square  base,  or  an  oblique  four-sided  py- 
ramid, or  can  be  derived  from  any  of  these  figures.  The 
rhomboid,  the  four-sided  squjrc-based  pyramid,  and  the 


'  These  Observations  on  the  action  of  the  Blowpipe  are  taken  from  Mr.  Aikin's  Manual,  p.  35. 
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four-sided  oblique-based  pyramid,  are  forms  which  can- 
no'  by  any  means  be  derived  from  each  other  ;  hence  the 
four  groufis  ol  simple  forms,  as  well  as  their  combina- 
tions, must  each  bt  altogether  distinct  from  tlierest; 
and  hence  arises  a  correct  and  natural  division  of  all 
fioaaible  crystallizations,  -which  is  of  great  utility  in  mi- 
neralogy. An  interesting  sketch  of  Mohs'  Views  in 
Crystallography,  is  given  in  the  Edinburgh  Philosofihkal 
Journal,  vol.  lii.  p.  154.  Fig.  10.  Plate  CCCXCVI.  re- 
prcscnls  Ihi  rhomboid  i  Fie.  30,  Pyramid  with  square 
base  :  Fig.  6,  Oblique  four-sided  firism  ;  Fig.  3,  Hexahe- 
dron T  cube;  Fig.  9,  Tetrahedron ;  Fifi-.  2.  Pentagonal 
Dodecahedron;  and  Fig.  35,  the  Tetragonal  isosiletra- 
hedron. 

The  nomenclature  of  the  species  used  is  nearly  that 
of  Mohs,  and  is  founded  on  the  primitive  forms  of  the 
minerals,  on  the  nature  of  their  cleavage,  or  on  the  po- 
sition of  the  bevelment. 

According  to  Mohs,  as  already  mentioned,  all  the  re- 
gular forms  in  the  mineral  kingdom  are  reducible  to 
some  one  of  four  great  systems  or  groups,  named 
Rhomboidal,  Pyramidal,  Prismatical,  and  Hexahedral  . 
or  tessular,  including  octahedron,  cube  octahedron, 
rhomboidal  dodecahedron,  &c.  Thus,  in  the  genus  Co- 
rundum, there  are  three  species  in  which  the  primitive 
forms  are  the  octahedron,  rhomboid,  and  prism  ;  and 
hence  these  are  named  octahedral  corundum,  rhomboidal 
corundum,  and  prismatic  corundum.  In  the  genus 
Zeolite,  there  are  seven  species;  one  of  these  is  named 
Prismatoidal  zeolite,  because  the  cleavage  is  prismatoi- 
dal ;  another  is  named  Axifrangible,  because  one  of  its 
most  striking  characters  is  its  axifrangible  cleavage.  In 
the  genus  Augite,  one  species  is  named  Oblique-edged 
augite,  because  the  edge  formed  by  the  meeting  of  the 
bevelling  planes,  on  the  extremities  of  the  crystal,  is 
placed  obliquely  to  the  axis  of  the  prism  ;  another  spe- 
cies is  named  Straight-edged  augite,  because  the  edge 
formed  by  the  bevelling  planes  on  the  extremity,  is 
straight  or  perpendicular  to  the  axis  of  the  prism. 

In  the  generic  characters,  the  number  of  axes  of  the 
crystals  is  given.  But  it  will  be  inquired,  what  is  here 
understood  by  axis.  When  the  section  of  a  simple 
figure,  as  a  rhomboid  or  cube,  affords,  by  means  of  a 
plane  which  does  not  pass  through  its  centre,  a  regular, 
or  equi-angular  or  equi-lateral  figure,  or  one  in  which 
such  a  figure  can  be  inscribed,  the  straight  line,  which 
stands  perpendicular  on  the  middle  point  of  the  figure, 
and  passes  through  the  centre  of  the  figure,  is  an  axis. 
If  we  take  a  hexahedron,  and  place  it  in  such  a  situation 
that  two  only  of  its  planes  are  horizontal,  and  the  others 
vertical,  every  section  of  it,  with  a  horizontal  plane,  will 
afford  a  square;  and  the  vertical  line,  which  stands  per- 
pendicular on  the  middle  point  of  the  square,  and  passes 
through  the  centre  of  the  figure  itself,  will  be  an  axis. 
Briiig  the  same  hexahedron  in  such  a  situation,  that  one 
of  Its  solid  angles  is  above,  and  another  vertically  under 
it.  The  section  with  a  horizontal  plane  will  be  an  equi- 
lateral triangle  or  cqui-angular  hexagon,  and  the  straight 
line  perpendicular  on  the  middle  point  of  this  plane,  and 
through  the  centre  of  the  figure,  an  axis.  La'^tly,  if  we 
place  the  hexahedron  in  such  a  situation,  that  four  of  its 
edges  are  horizontal,  and  the  others  are  equally  inclined 
towards  the  horizontal  plane,  all  the  sections  but  two 
will  he  loiigish  rei.tangles,  and  the  straight  line,  perpen- 
dicular on  the  middle  point,  and  through  the  centre  of 
the  figure,  is  an  axis — The  kind  of  axis  is  determined 
by  the  fii^ure  of  the  section,  and  one  and  the  same  figure 
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may  contain  not  only  many,  but  also  axes  of  different 
kinds.  That  axis  in  which  the  form  of  the  section  is 
triangular,  or  in  which  a  triangle  can  be  inscribed  by  con- 
necting some  of  its  angles  by  straight  lines,  is  named  a 
rhomboidal  axis,  because  it  occurs  in  the  rhomboid  ; 
when  the  form  of  the  section  is  a  square,  the  axis  is 
named /i!/raOTirfa/,  because  it  occurs  in  the  pyramid  with 
square  bases;  and  when  the  form  of  the  section  is 
rhomboidal,  the  axis  is  named  firismatic,  because  it  oc- 
curs in  the  oblique  double  four-sided  prism,  which  is  a 
member  of  the  piismatic  series.  In  the  Tabular  View, 
the  Diamond  is  said  to  have  many  axes,  because  its  pri- 
mitive figure,  the  octahedron,  has  rhomboidal  axes  that 
pass  through  the  centre  of  the  planes,  pyramidal  axes 
that  pass  through  the  angles,  and  six  subordinate  axes 
that  pass  through  the  middle  point  of  tlie  edges.  Zircon 
is  said  to  have  one  axis,  because  its  primitive  figure 
belongs  to  the  pyramidal  system,  in  which  there  is  only 
one  principal  axis.  Topaz  has  three  axes,  because  it 
belongs  to  the  prismatic  series,  in  which  there  are  three 
principal  axes. 

II.      SYSTEM  OF   ARR.\NGEMEXT. 

Three  modes  of  arranging  simple  minerals  have  been 
employed  by  naturalists:  in  the  first,  they  are  arranged 
according  to  their  chemical  composition  ;  in  the  second, 
in  conformity  with  their  external  characters ;  and  in  the 
third,  both  methods  are  conjoined.  The  pure  chemical 
method  is  desirable  in  a  system  of  chemistry  :  the  mixed 
method,  from  its  unsatisfactory  nature,  should  be  banish- 
ed from  mineralogical  science  ;  while  that  founded  on 
external  characters,  or  what  has  been  called  the  Natural 
History  Method,  ought  to  he  adopted  as  the  only  true 
and  scientific  plan  for  the  purposes  of  natural  history 
and  practical  utility.  The  natural  history  method  is  fol- 
lowed in  the  present  article,  and  the  arrangement  is  that 
of  Professor  Mohs  of  Freyberg.  Dr.  Walker,  the  former 
Professor  of  Natural  History  in  the  University  of  Edin- 
burgh, taught  mineralogy  according  to  the  natural  his- 
tory method.  Professor  Jameson,  his  successor,  has 
frequently  done  the  same ;  and  we  find,  from  the  intro- 
duction to  the  third  edition  of  his  System  of  Mineralogy, 
that  he  now  abandons  the  mixed  method,  and  adopts  the 
natural  history  method. 

The  following  is  a  tabular  view  of  the  plan  of  arrange- 
ment followed  of  the  genera  and  species  now  to  be  de- 
scribed. 

CLASS  I. 

Order  I.     Gas. 

Genus  1.  Marsh  gas.  Sp.  I.  Carburetfed. 

2   Sulphuretted. 

3.  Phosphuretted. 
Genus  2.  Meteoric  gas.       Sp.  1.  Pure  gas  or  atmosphe- 
rical air. 

Order  II.     Water. 

Genus  1.  Meteoric  water.  Sp.  1.  Pure  water. 
2,  Sea  water.  1.  Common. 

Order  III.     Acid. 

Genus  1.  Carbonic  acid.        Sp.  1.  .Eriforni. 
2.  Muriatic  acid.  I.  triform. 
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3. 

4. 
Genus  5. 

Sulphuric  acid. 

Boracic  acid. 
Arsenic  acid. 

1.  jEriform. 

2.  Fluid. 
1.  Sc.dy. 

I.  Octahedral. 

Order  IV. 

S 

ALINE  Minerals. 

Genus  1. 
2. 
3. 
4. 
5. 
6. 

Natron. 
Nitre. 

Glauber  salt. 
Alum. 
Epsom  salt. 
Vitriol. 

Sp, 

,  1.  Prismatic. 
1.  Prismatic. 
1.  Prismatic. 
1.  Octahedral. 
1.  Prismatic. 
1.  Rhomboidal, 

7. 
8. 

9. 

Sal  ammoniac. 
Rock  salt. 
Borax. 

2.  Piismatic. 

3.  Pyramidal. 
1.  Octahedral. 
1.  Hexahedral. 
1.  Prismatic. 

CLASS 

II. 

Order 

I. 

Haloide. 

Genus  1.  Gypsum. 


anhy- 


2.  Cryolite. 

3.  Alum-stone. 

4.  Fluor. 

5.  Apatite. 

6.  Limestone. 


Sp.  1.  Axifrangible  or  com- 
mon. 

2.  Prismatic    or 
drite. 

1.  Pyramidal. 

1.  Rhomboidal. 

1.  Octahedral. 

1.  Rliomboidal. 

1.  Prismatic  or  arrago- 

nite. 

2.  Rhomboidal  or  calca- 

reous spar,  &c. 

3.  Short  axed.  Dolomite 

and  rhomb  spar  in 
part. 

4.  Long  axed.     Rhomb 

spar  in  part. 


Order  II.     Baryte. 


Genus  1.  Red  manganese. 

2.  Sparry  iron. 

3.  Calamine. 

4.  Tungsten. 

5.  Baryte. 


6.  Lead  spar. 


Sp.  1.  Rhomboidal. 
1.  Sparry  iron. 

1.  Prismatic. 

2.  Rhomboidal. 
1.  Pyramidal. 

1.  Di- prismatic  or  Stron- 

tianite. 

2.  Rhomboidal  or  With- 

erite. 

3.  Prismatic  or  common. 

4.  Axifrangible  or  celes- 

tinc. 

1.  Di-prismatic  or  white 

lead  spar. 

2.  Rhomboidal,  or  green 

and      brown     lead 
spar. 

3.  Prismatic,  or  red  lead 

spar. 

4.  Pyramidal,  or  yellow 

lead  spar. 

5.  Triprismatic,  orlead 

vitriol. 


Order  IIL     Kerate. 

Genus  1.  Corneous  silver.    Sp.  1.  Hexahedral. 
2.CorneousMercury.        1.  Pyramidal. 


Order   IV.     Malachite. 


Genus  1 
2 


Genus  3.  Olivenite. 


Ccpper  green.       Sp.  1.  Common. 
Malachite.  1.  Prismatic,     or    blue 

copper. 

2.  AcicuUr,  or  common 
malachite. 

Sp.  1.  Prismatic,    or    phos- 
phate of  copper. 

3.  Di-prismatic,  or  len- 

ticular copper. 

3.  Acicular. 

4.  Hexahedral,  or  cube 

ore. 
4.  Emerald-copper.  1.  Rhomboidal. 

Order  V.     Mica. 


Genus  1.  Copper  mica. 

2.  Uran  mica. 

3.  Cobalt  mica. 

4.  Antimony  mica. 

5.  Blue  iron,  or  iron 

mica. 

6.  Graphite. 

7.  Mica. 


8.  Pearl  mica. 


Sp.  1.  Prismatic. 

1.  Pyramidal. 

1.  Prismatic  or  red  co- 
halt. 

1.  Piismatic  or  red  anti- 
mony. 

1.  Prismatic. 

1.  Rhomboidal. 

1.  Rhomboidal,  includ- 
ing mica,  chlorite^ 
talc,  &c. 

1.  Rhomboidal. 


Order  VI.     Spar. 


Genus  l,  Schiller  spar. 


Genus  2.  Kyanite. 

3.  Spodumene. 

4.  Prehnite. 

5.  Datolite. 

6.  Zeolite. 


Sp.  1.  Prismatic,    or    green 
diallage. 

2.  Slaty,  including  bron- 

zite    and    common 
schiller  spar. 

3.  Labrador,   or    hyper- 

stene. 

4.  Geradcr,oranlhophyl- 

lite. 

Sp.  1.  Prismatic. 

1.  Prismatic. 

1.  Prismatic. 

1.  Prismatic. 

1.  Dodecahedral,  or  leu- 

cite. 

2.  Hexahedral,  or  anal- 

cime. 

3.  Rhomboidal,   or  cha- 

basite. 

4.  Pyramidal,  or    cross- 

stone. 

5.  Di-prismatic,  or  Lau- 

monite. 

6.  Prismatic,    or    meso- 

type. 

7.  Prismatoidal,  or  stil- 

bite. 
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Zeolite. 

Sp.  8. 

7.  Felspar. 

Sp.  I. 

2. 

Sp.  3. 

4. 

8.  Augite. 


Sp.  I 


Axifrangible,  or  apo- 
phyilite. 

Rhomboidal  ornephe- 
line. 

Prismato-pyramidal, 
or  meionite. 

Prismatic, or  common. 

Pyramidal,  or  scapol- 
iie. 

Oblique-edged,  inclu- 
ding common  aug- 
ile,  diopsidc,  &c. 

Straight-edged,  inclu- 
ding     hornblende, 


7.  Cerium  ore. 

8.  Chrome  ore. 

9.  Iron  ore. 


10.  Manganese  ore. 


1.  Indivibible. 
1.  Prismatic. 

1.  Octahedral,  or   mag- 

netic ore. 

2.  Rhomboidal,  red  iron- 

Die,  or  iron-glance. 

3.  Prismatic,    or    brown 

iron-ore. 
I .  Prismatic,  or  grey  and 
black       manganese 
ores. 


Order  IX.     Native  Metals. 


actynolile,  and  as- 

Genus  1.  Arsenic. 

Sp 

i.  1.  Native. 

bestus. 

2.  Tellurium. 

1.  Native. 

.").  Prismatoidal,  or  epi- 

3.  Antimony. 

1.  Dodecahedral,  or  na- 

dote. 

tive  antimony. 

4.  Prismatic,  or   tabular 

2.  Octahedral,  including 

spar. 

antimonial  and  arse- 

9. 

,  Azure  spar. 

Sp 

.  1.  Prismatic,    including 

nical  silver. 

azurite  and  Huiiyne. 

4.  Bismuth. 

Sp 

.  1.  Octahedral. 

2.  Prismatoidal,  or  blue 

5.  Mercury. 

1.  Dodecahedral,   or    a- 

spar. 

malgam. 
2.  Fluid. 

Order 

VII. 

Gem. 

6.  Silver. 

7.  Gold. 

1.  Hexahedral. 
1.  Hexahedral. 

Genus  1, 

.  Boracite. 

Sp 

.  1.  Octahedral. 

8.  Platina. 

1.  Native. 

2. 

Andalusite. 

1.  Prismatic. 

9.  Iron. 

1.  Octahedral. 

3. 

Corundum. 

1.  Octahedral,  or  spinel. 

2.  Rhomboidal.  Oriental 

ruby  and  sapphire. 

3.  Prismatic,  or  chryso- 

10.  Copper. 

Order  X 

1 

1-  Octahedral. 
Pyrites. 

beryl. 

Genus  1.  Nickel  pyrites. 

Sp 

.  1.  Prismatic,  or  copper 
nickel. 

4. 

Diamond. 

1.  Octahedral. 

5. 

Topaz. 

1.  Prismatic. 

2.  Arsenical  pyrites. 

1.  Prismatic. 

6. 

Emerald. 

1.  Rhomboidal. 

2.  Prismatic,  or  euclase. 

3.  Cobalt  pyrites. 

2.  Diprismatic. 

1.  Hexahedral, or  silver- 

7. 

Quartz. 

1.  Rhomboidal. 

2.  Indivisible. 

white  cobalt. 
2.  Octahedral,     or    tin- 

8. 

Axinite. 

1.  Prismatic. 

white  and  grey  co- 
balt. 

9. 

Chrysolite. 

1.  Prismatic. 

10. 

Tourmaline. 

1.  Rhomboidal. 

4.  Iron  pyrites. 

1.  Hexahedral. 

11. 

Garnet. 

1.  Pyramidal,   or  Vesu- 

vian. 

2.  Dodecahedral,  includ- 

ing precious  garnet, 

5.  Copper  pyrites. 

2.  Prismatic. 

3.  Rhomboidal. 

1.  Octahedral,  or  yellow 

copper  pyrites. 

2.  Tetrahedral, including 

grey  and  black  cop- 
per pyrites. 

12. 
13. 

Zircon. 
Gadolinite. 

3.  Prismaticjorgrenatite. 
1.  Pyramidal. 
1.  Prismatic. 

Order  X] 

:. 

Glance. 

Order  VIII. 

Ore. 

Genus  1.  Copper  glance. 

Sp. 

1.  Rhomboidal. 

2.  Silver  glance. 

1.  Hexahedral. 

Genus  I. 

Titanium  ore. 

Sp 

.  1 .  Prismatic,  or  sphene. 

2.  Prismato-pyramidal, 

including  rutjle,  ise- 
rine,  and  menacha- 
nite. 

3.  Pyramidal,  or  octahe- 

drite. 

3.  Lead  glance,  or  ga- 

lena. 

4.  Black  tellurium. 

5.  Molybdena. 

6.  Gold  glance. 

7.  Bismuth  glance. 

2.  Rhomboidal. 

1.  Hexahedral. 
1.  Piismaiic. 
1 .  Rhouiboidal. 
1.  Prismatic. 
1.  Acicular. 

2. 

Red  copper  ore. 

1.  Ociahcdral. 

2.  Prismatic. 

3. 
4. 

Tin  ore. 
Wolfranijorscheel 

1.  Pyramidal  or  tin-stone. 

8.  Antimony  glance. 

1.  Prismatoidal,  or  grey 
antimony. 

oru. 

I.  Prismatic. 

2.  Ax)IVangible,orBour- 

5. 

Tuiitalum  ore. 

1.  Piism.aic. 

iioiiite. 

6. 

Uranium  ore. 

1.  Indivisible. 

3.  Prismatic. 
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Order  XII.     BtENOE. 

Genus  1.  Manganese blende.Sp.  1.  Prismatic. 

2.  Zincblende,orgar- 

nel  bltmle.  1.  Dodecahedral. 

3.  Anliniony  blende.  1 .  Prismatic,  or  red  anti- 

mony. 

4.  Ruby  blende.  1.  Rhomboidal,    or     red 

silver. 
2.  Prismato-rhomboidal, 
or  cinnabar. 

Order  XIII.     Sulphur. 


Genus  1.  Sulphur. 


Sp.  1.  Hcmiprismatic,orru- 
by-sulpliur,  or  red 
orpiment. 

2.  Prismatoidal  sulphur, 

or  yellow  orpiment. 

3.  Prismatic,  or  common 

sulphur. 


CLASS  III. 

Order  I.     Resin. 

Genus  1.  Honey-stone.         Sp.  1.  Pyramidal. 

2.  Mineral  resin.  1.  Yellow  or  amber. 

2.  Black,  inckuliiig  mi- 
neral oil  and  mine- 
ral pitch. 


Order  II.     Coal. 


Genus  1.  Coal. 


Sp.  1. 
2. 
3. 


Brown  coal. 
Black  coal. 
Glance  coal. 


When  we  wish  to  determine  the  species  to  which 
any  mineral  belongs,  by  means  of  the  preceding  sys- 
tem, we  first  ascertain  either  its  primitive  form  or  clea- 
vage, and  afterwards  the  hardness  and  specific  gravity. 
We  next  compare  these  characters  with  those  in  the 
Classes,  Oi'dets,  Genera,  and  Species;  and  if  a  species 
in  any  of  the  genera  possesses  the  same  characters,  our 
mineral  is  to  be  considered  as  belonging  to  that  species. 

If  the  form  or  cleavage  cannot  be  ascertained,  our 
determination  of  the  species  will  not  be  so  satisfactory 
or  certain.  Thus,  suppose  we  meet  with  a  vaiiely  of 
iron  pyrites,  in  which  neither  form  nor  cleavage  can 
be  detected,  but  of  which  the  hardness  and  specific 
gravity  are  known  ;  and  that  the  hardness  is  6,  and  the 
specific  gravity  4.9.  If  we  compare  these  characters 
with  those  of  the  Classes,  Orders,  Genera,  and  Species, 
we  shall  find  that  the  only  genus  to  wliich  they  apply, 
is  iron  fiyriles.  But  these  characters  will  not  enable  us 
10  determine  the  species  with  absolute  certainty,  be- 
cause the  essential  character  of  every  species  depends 
on  the  primitive  form.  They  will,  however,  show  that 
tiie  mineral  is  iron  pyrites,  even  that  it  is  not  rhomboidal 
iron  pyrites  ;  but  they  will  not  enable  us  to  decide  whe- 
ilier  it  is  hexahedral  or  prismatic  iron  pyrites.  In  other 
liases,  the  species  can  be  determined  without  knowing 
the  primitive  form  ;  but  siill,  the  determination  is  not 
so  certain  as  when  that  form  is  known.  Thus,  suppose 
we  meet  with  a  species  of  magnetic  iron  ore,  which  we 
find,  by  inspection,  cannot  be  either  the  rhomboidal  or 
j5rismatic  species,  but  which  agrees  in   hardness  ancj 


specific  gravity  with  the  octahedral  species,  we  can  say 
that  it  very  probably  is  a  varieiy  of  octahedral  magnetic 
ore.  But  there  may  be  a  fourth  species  of  this  genus 
not  in  the  system,  having  the  same  hardness  and  spe- 
cific gravity  as  the  octahedral,  but  with  a  different  pri- 
mitive form;  and  we  cannot  be  certain  that  our  mineral 
does  not  belong  to  that  species.  When  the  primitive 
form  is  known,  all  doubt  vanishes.  In  compound  mine- 
rals, it  is  very  often  impossible  to  determine  the  exter- 
nal form.  In  such  cases,  a  knowledge  of  the  cleavage 
is  of  infinite  importance.  But  when  neither  form,  nor 
hardness,  nor  specific  gravity,  can  be  determined,  the 
system  cannot  be  advantageously  used  ;  for  the  princi- 
pal characters  on  which  it  depends  are  wanting.  Ami- 
anthus, which  is  a  variety  of  straight-edged  augite, 
(hornblende,)  occurs  in  crystals  so  very  minute,  that 
they  cannot  be  determined  either  by  the  eye  or  the  mi- 
croscope, and  of  course  the  cleavage  is  not  visible.  These 
crystals  are  flexible,  and  their  hardness  not  capable  of 
being  determined.  Their  surface  is  so  considerable  in 
comparison  of  their  mass,  that  they  float  on  water,  al- 
though they  have  a  considerable  specific  gravity.  It  is 
remarked,  that  in  other  varieties  of  straight-edged  au- 
gite, the  crystals  become  thicker,  then  lose  their  flexi- 
bility, but  are  still  too  small  for  allowing  the  hardness 
to  be  ascertained ;  others,  again,  are  thicker,  but  still, 
owing  to  their  minuteness,  the  dimensions  of  the  form 
cannot  be  measured ;  these  sink  in  water,  scratch  gyp- 
sum, but  break  on  calcareous  spar.  At  last,  in  other 
varieties,  the  form  is  discernible  by  the  cleavage,  and 
the  hardness  is  equal  to  5  and  6.  and  the  specific  gravity 
equal  to  3.0.  These,  on  examination,  prove  to  be  straight- 
edged  augite.  What  these  are,  so  are  all  the  preced- 
ing varieties,  and  also  amianthus.  It  is  by  pursuing  this 
mode  of  examination,  that  wc  arc  able  to  refer  such 
substances  as  amianthus  to  their  true  place  in  the  sys- 
tem. Other  minerals,  again,  which  occur  in  an  earthy 
state,  can  only  be  referred  to  their  true  place  in  the  sys- 
tem by  tracing  tliem  in  connection  with  compact  mine- 
rals, which  stand  in  connection  with  others  having  a 
crystallised  structure.  Thus  porcelain  earth  can  be 
traced  to  compact  felspar,  and  this  to  foliated  felspar ; 
or  it  can  be  traced  immediately  to  foliated  felspar,  and 
in  this  way  its  true  place  is  ascertained.  Other  earths, 
and  loosely  aggregated  minerals,  as  many  clays,  cannot 
be  referred  to  any  species  ;  these,  therefore,  are  deter- 
mined in  an  empirical  way  ;  and  we  may  use  the  blow- 
pipe, acids,  and  other  means,  for  obtaining  a  knowledge 
of  their  properties.  These  bodies  are  niore  properly 
objects  of  geological  curiosity,  and  of  economical  value, 
than  interesting  to  the  mineralogist. 

The  nomenclature  of  the  species  used  in  the  present 
arrangement,  is  founded  on  the  primitive  forms  of  the 
minerals,  on  the  nature  of  their  cleavage,  or  on  the  po- 
sition of  the  bevelment. 

According  to  Mobs,  all  the  regular  forms  in  the  mi- 
neral kingdom  are  reducible  to  someone  of  four  great 
systems  or  groups,  named  rhomboidal,  pyramidal,  pris- 
matical,  and  hexahedral  or  tessular,  including  octahedron, 
cube,  rhomboidal  dodecahedron,  &c.  Thus,  in  the  ge- 
nus corundum,  there  are  three  species,  in  which  the  pri- 
mitive forins  are  the  octahedron,  rhomboid,  and  prism  ; 
and  hence  these  are  named,  octahedral  corundum,  rhom- 
boidal corundum,  and  prismatic  corundum.  In  the  genus 
zeolite,  there  are  seven  species  ;  one  of  tiiese  is  named 
prismatoidal  zeolite,  because  the  cleavage  is  prismatoi- 
dal ;  another  is  named  axifrangible,  because  one  of  its  most 
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striking  characters  is  its  axifrangible  cleavage.  In  the 
genus  augite,  one  species  is  named  oblique-edged  au- 
gite,  because  the  edge  formed  by  the  meeting  of  the  be- 
velling planes,  on  the  extremities  of  tlie  crystal,  is 
placed  obliquely  to  the  axis  of  the  prism  ;  another  spe- 
cies is  named  straight-edged  augite,  because  the  edge 
formed  by  the  bevelling  planes  on  the  extremity,  is 
straight  or  perpendicular  to  the  axis  of  the  prism. 

CLASS  I. 

If  solid,  there  is  a  sensible  taste.  No  bituminous  smell. 
Specific  gravity  under  3.0. 

Order  I.     GAS. 

jEiiform.      Not  acid.     Sp.  gr.  =  0.0001.— 0.0014. 

Genus  I.     MARSH  GAS. 

Smell.  More  or  less  respirable.  Sp.  gr.  ~  0,0001. 
— 0,0014. 

This  genus  contains  three  species,  viz.  1.  Carburet- 
ted  marsh  gas.  2.  Sulphuretted  marsh  gas.  3.  Phos- 
phuretted  marsh  gas. 

1.  Carburetted  marsh  gas,  or  carburetted  hydrogen. 
Empyieumatic  smell.     Sp.  gr.  ~  0,0008. 

Gcognostic  Situation. — This  gas  rises  from  marshes 
and  volcanoes.  It  is  also  met  with  in  great  quantities 
in  coal-mines,  forming  ihe  Jire-dani/t  of  miners. 

2.  Sulphuretted  marsh  gas,  or  sulphuretted  hydrogen. 
Smell  of  rotten  eggs.     Taste  nauseous  and  bitter. 
Hydrogen  6.244.     Sulphur  93.755  i^  100.  Berzeliua. 
Geognostic     Situation.— ll     rises    from     sulphureous 

springs,  also  from  marshy  places,  and  is  met  with  in 
mines. 

3.  Posphuretted  marsh  gas,  or  posphuretted  hydrogen. 
•     Smell  of  putrid  fish.     Taste  bitter. 

Geognostic  Situation. — It  rises  from  marshy  and  other 
places  where  organic  substances  are  in  a  slate  of  decom- 
position.* 

Genus  II.     METEORIC  GAS. 


Without  smell  or  taste, 
gr.  IZO.OOI. — 0  0013— 

1.  Pure  meteoric  gas,  or  atmospheric  air. 
ble,  wiiliout  smell  or  taste. 

Geognostic  Situation— Forms  the  atmosphere  which 
surrounds  the  earth. 


Perfectly  respirable.     Sp. 
Respira- 


Order  II.     WATER. 

Fluid.  Tasteless,  or  with  sensible  taste  and  smell. 
Sp.  gr.  =  1.1—1,0269. 

Genus  I.     METEORIC  WATER. 

Without  smell  or  taste. 

1.  Pure.     Without  smell  or  taste. 

This  is  common  ram,  river,  and  spring  water.  Mi- 
neral waters  are  to  be  considered  as  accidental  varie- 
ties of  pure  meteoric  water. 

Genus  II.     SEA  WATER. 

Sensible  taste  and  smell. 

1.  Common.  Bitter  nauseous  taste  and  disagreeable 
smell. 


Order  III.     ACIDS. 

If  solid,  is  feebly  acid.  If  the  Sp.  gr.  is  s=  3  and  more, 
it  is  sweetish  astringent.     Sp.  gr.  ^:0.0015 — 3.7. 

Genus  I.     CARBONIC  ACID. 

Spiritus  Letalis,  Plin.  Gas  Sylvestre,  Spiritus  Syl- 
vestris,  Paracelsus  and  Van  Helmont.  Fixed  air,  Black. 

Taste  acid.     Sp.  gr.  r=().0018. 

1.  JEriform.     Is  gaseous. 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
considerable  quantities  in  marshy  places,  rises  from 
certain  acidulous  waters,  and  abounds  in  many  caves, 
as  in  that  of  Del  Cane  near  Naples,  and  of  Aubenas  in 
Ardeche. 

Genus  II.     MURIATIC  ACID. 

Smell  of  saffron  and  strong  acid  taste.     Not  respirable. 
Sp.  gr.  =0  0023. 

1.  JEriform.     In  the  gaseous  form. 

Geognostic  Situation. — Emanates  from  volcanoes,  $cc. 

Genus  III.     SULPHURIC  ACID. 

If  xriform,  the  smell  is  sulphureous,  and  it  is  not  re- 
spirable; if  fluid  it  is  strongly  acid  to  the  taste.  Sp. 
gr.  —0,0025 — 1.5. 

1.  jEriform.     Sp.  gr. —0.0025. 

Geognostic  Situation. — It  rises  from  volcanoes,  and 
sometimes  in  considerable  quantity. 

2.  Fluid.  Fluid.   Sp.  gr.  =1.4—1.5. 

Gcognostic  and  Geografihic  Situations. — It  is  observed 
trickling  from  the  roofs  of  caves  in  iEtna  ;  near  Aix, 
in  Savoy,  and  in  various  places  in  Italy.  Also  in  some 
situations  in  America,  and  in  the  island  of  Java. 

Genus  IV.     BORACIC  ACID. 

Solid.     Sp.  Gravity  under  3.0. 

1.  Scaly.  It  occurs  in  scaly  crusts.  It  tastes  first 
sourish,  or  subacid,  then  bitter  and  cooling,  and  lastly 
sweetish. 

Geognostic  and  Geographic  Situation.— It  is  found  on 
the  edges  of  hot  springs,  near  Sasso,  in  the  territory 
of  Florence,  and  also  in  Volcano,  one  of  the  Lipari 
islands. 

Genus  V.     ARSENIC  ACID. 

Solid.     Specific  gravity  above  3. 

1.  Octahedral.  Cleavage  octahedral.  Taste  sweet- 
ish astringent.     Sp.  gr.  —3  6 — 3.7. 

External  Characters. — Its  colours  are  reddish-white, 
snow-white,  yellowish-white,  and  milk-white.  It  oc- 
curs massive,  in  thin  crusts,  stalactitic,  small  reniform, 
and  botryoidal;  and  frequently  in  delicate  capillary 
shining  crystals,  which  are  scopiformly  or  stellularly 
aggregated.  Its  lustre  is  shining  and  silky,  and  pearly. 
It  is  \cry  soft,  passing  into  friable. 

Chemical  Character. — Is  soluble  in  water. 

Geognostic  and  Geografihic  Situation. — It  occurs  as  a 
secondary  formation  in  veins,  as  at  Andreasberg  in  the 
Hartz,  where  it  is  accompanied  with  native  arsenic,  red 
silver,  galena,  and  red  orpiment. 

Ordek  IV.     SALTS, 
olid.     Not  acid,  but  subacid.     Sp.  gr.=. 


•  Hydrogen  gas,  in  a  pretty  pure  state,  fonns  the  material  of  the  perpetual  fires  of  some  countries,  and  might  here  be  intro- 
duced as  »  distinct  species  of  marsh  gas. 
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Genus  I.     NATRON. 

Cleavage  piisniatic.  Taste  sharp  and  alkaline.  H.~. 
Sp.  gr.  =1.4. 

1.  Prismatic  Natron.— ./a»ieson. 

Prism  nl29'  60°?  Cleavage  not  accurately  ascer- 
tained. 

This  species  is  divided  into  two  subspecies,  viz.  Com- 
mon natron  and  radiated  natron. 

First  Subspecies. 

Common  Natron, /nmeson. — Gemeines  Natron,  IVer- 
ner. 

Dcscri/ition. — External  Characters. — Colours,  yellow- 
ish and  greyish-white;  also  smoke  grey  and  cream- 
yellow.  When  fresh,  it  is  compact,  sometimes  gianu 
lar,  sometimes  radiated,  vitreous  and  glistening,  and 
more  or  less  translucent :  when  weathered,  it  is  in  loose, 
dull,  opaque  parts. 

Chemical  Characters. — It  effervesces  with  acids.  It 
is  easily  soluble  in  water,  and  its  solution  colours  blue 
vegetable  tinctures  green,  It  is  very  iusible  before  the 
blowpipe. 

Constituent  Parts. 


Egyptian  JVatron. 


Dry  siib-carbon- 
ate  of  Soda,     32.6 

Dry  Sulphate  of 
Soda,         -       20.8 

Dry  Muriate  of 
Soda,        -       15.0 

Water,        -        31.6 


100.0 
Klaproth,  Beit 
b.  iii.  s.  80. 


JSoheminn  J/airon. 


Carbonate  of 

Soda,       -       89.18 

Carbonate  of 

Lime,      -        7.44 

Carbonate  of 

Magnesia,     -  1.35 

Extractive  mat- 
ter.       -  2.03 


100.00 
/f«/s9.  Min.b.iii.  s.  5 


A'atron  of  Hwigary. 


Carbonate  of  So- 
da, -  14.2 
.Muriate  of  Soda,  22.4 
Sulphate  of  So- 
da, -  9.2 
Eartliy  residuum,  9.2 
Water,        -        45.0 


100.0 
According  to  La 
padins. 


Geognostic  Situation. — It  occurs  as  an  efflorescence 
on  the  surface  of  soil, — on  decomposing  rocks  of  parti- 
cular kinds, — on  the  sides  and  bottoms  of  lakes  that  be- 
come dry  during  the  suinmer  season, — also  on  the 
walls  and  bottoms  of  caves, — and  dissolved  in  the  water 
of  lakes  and  springs.  In  Hungary,  according  to  Ruck- 
crt  and  Pazmand,  there  aie  so  many  natron  lakes,  that 
50,000  quintals  of  soda  could  be  obtained  from  them 
annually.  In  some  places  of  the  same  country,  it  efflor- 
esces on  the  surface  of  the  soil,  heath,  &c.  It  aboimds 
in  the  natron  lakes  of  Egypt. 

Geografihic  Situation. — F.uro/ie. — It  occurs  in  Bohe- 
mia, Hungary,  Switzerland,  in  the  Phlegrean  Fields, 
Monie  Nuovo,  near  Naples,  and  Mount  jEtna  in  Sicily. 

Jfrica. —  It  occurs  in  considerable  quantity  in  Ei;ypt. 

jisia. — In  the  vicinity  of  Sinyrna,  and  the  ancient  city 
of  Epliesus ;  in  Bengal  ;  near  Bombay  ;  Persia  ;  Natolia ; 
district  of  Oclioisk,  in  the  government  of  Irkutsk  ;  and 
in  the  Crimea. 

.'Imerica. — Dissolved  in  the  lakes  of  Mexico. 

Second  Subspecies. 

Radiated  Natron,  Jameson. — Strahliches  Natron, 
Klafnoih. 

External  Characters. — Colours  greyish  and  yellowish 
whi'.e.  Occurs  in  crusts,  in  radiated  distinct  concre- 
tions, and  crystallized  in  capillary  or  acicular  crystals, 


which  are  aggregated  on  one  another.     The  lustre  is 
glisttuing  and  vitreous.     It  is  translucent. 

Chemical  Characters. — Same  as  those  of  common  na- 
tron. 

Constir.  Farts. — Water  of  crystallization,  22.50 
Carbonic  acid,  .  38  00 

Pure  soda,  .  .     37.00 

Sulphate  of  soda,      .  2  50 — 100.00 

K/afiroth,  Beit.  b.  iii.  s  87. 
Geognostic  and  Geographic  Siiuaiions. — Mr.  Bitjjge, 
Swcdikli  Consvil  at  Tripoli,  gives  the  following  informa- 
tion respecting  this  iuteresting  subspecies  of  natron. 
"  The  native  country  of  this  natron,  which  is  there  called 
Trona,  is  the  province  Sukena,  two  days  journey  from 
Fezzan.  It  is  found  at  the  bottom  of  a  rocky  moim- 
tain,  forming  crusts,  usually  the  thickness  of  a  ki.ife, 
and  sometimes,  although  rarely,  of  an  inch,  on  the  sur- 
face of  the  earth.  It  is  always  crystalline:  in  the  frac- 
ture it  consists  of  cohering,  longish,  partllel,  frequently 
radiated  crystals,  having  the  aspect  of  luiburnt  gypsum. 
Besides  the  great  quantity  of  trona  which  is  carried  to 
the  country  of  the  Negros  and  to  Egypt,  fifty  tons  are 
annually  carried  to  Tripoli.  It  is  not  adulterated  with 
salt.  The  salt-mines  are  situated  on  the  sea-shore  ;  but 
the  trona  occurs  twenty -eight  days  journey  up  the 
country."  According  to  the  accounts  of  Mr.  Barrow, 
it  would  appear  also  to  ocrur  in  the  district  of  Tarka, 
in  Boshieman's  Lund,  in  Southern  .'\frica. 

Uses. — It  is  principally  employed  in  the  manufacture 
of  glass  and  soap,  in  dyeing,  and  for  the  washing  of 
linen.  It  is  sometimes  purified  before  it  is  used,  but 
more  frequently  (particularly  that  from  Egypt)  it  is 
used  in  its  natural  state. 

Genus  II.     NITRE. 

Three  axes.  Cleavage,  prismatic.  Taste,  cooling  and 
saline.     Hardness  =  2.0,  Specific  gravity  =  1.9,  2.0. 

1.  Prismatic  Nitre,  Jameson. — Prismatisches   Na- 
tiiiiicher  Saltpeter,  Mohs.  NiAiiirlicher  Salpeter,  iVerner. 
Prising         .  Cleavage  prismatic,  and  in  the  direc- 
tion of  the  smaller  diagonal  ol    he  prism. 

Descri/Hion. — External  Characters. — Colours  greyish- 
white,  yellowish  white,  lUid  snow-wliiie.  Occurs  in 
flakes,  crusts,  and  in  capillary  prismatic  crystals.  Dull, 
glimmering,  or  shining,  and  the  lustre  vitreous.  Alter- 
nates Iroiii  translucent  to  transparent.  Brittle,  and 
easily  frangible. 

Chemical  Characters. — Deflagrates  when  thrown  on 
hot  coal. 

Constituent  Parts. — The  natural  nitre  of  Molfetta,  ac- 
cording to  Klaproth :  Nitrate  of  potash,  42.55 
Sulphate  of  lime,  25.45 
Carbonate  of  lime,  30.40 
Muriate  of  Potash  ?  0.20 
Loss,  .         .  1.40 


100.00 

Klafiroth,  Beit.  b.  i.  s.  320. 

Geognostic  Situation. — It  is  usuiiUy  found  in  thin 
crusts  on  the  surfjce  of  soil,  and  sometimes  also  <  ovcr- 
ing  the  surface  of  compact  limesiune,  chalk,  and  calc- 
tuff.  In  many  countries  it  germinates  in  certain  seasons 
out  of  the  earth,  and  when  this  e<inh  is  accuinulaltd  in 
heaps,  so  as  to  expose  a  large  surface  to  the  atmos- 
phere, it  is  found  to  produce  it  annualiy. 

Gecigra/ihic  Situation. — Euro/ie. — It  is  found  in  great 
quantities  in  many  plains  in  Spain ;  very  abundantly  in 
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the  plains  of  Hungary,  tlie  Ukraine  and  Podolia ;  and 
also  in  France  and  Italy. 

^sia. — Nilrc  is  very  abundant  in  India;  also  in  Per- 
sia; and  in  the  valley  between  Mount  Sinai  and  Suez, 
in  Arabia. 

Africa. — This  salt  is  abundant  in  Egypt ;  also  at  Lu- 
damar,  in  tUe  iniei  ior  of  Africa ;  and  in  the  Karoo  De- 
sart.  to  the  east  of  the  Cape  of  Good  Ho|)e. 

America  — The  nitre  used  for  the  manufacture  of  gun- 
powutr  in  the  United  States  of  America,  is  obtained 
from  an  earth  collected  in  tiie  iimesione  caves  of  Ken- 
tucky. Nitre  effloresces  in  considerable  abundance  on 
the  soil  near  Lima;  and  in  Tucunian  in  South  America. 

Uses. — In  Hungary,  Spain,  IMolfetta,  and  the  Eust 
Indies,  considerable  quantities  of  natural  nitie  are  col- 
lected ;  but  the  greatest  proportion  of  that  used  in  com- 
merce, is  obtained  by  working  arliticial  nitre  beds. 
These  consist  of  the  refuse  of  animal  and  vegetable 
bodies,  undergoing  putrefaction,  mixed  wiih  calcareous 
and  other  eartlis.  Its  principal  use  is  in  the  faljrication 
of  gunpowder:  it  is  also  used  in  medicine,  and  many  of 
the  arts. 

Genus  HI.— GLAUBER  SALT. 
Three  axes.  Cleavage  prismatic.    Taste  first  cooling, 


Hardness  ZZ 


Sp.  gra- 


Salt,    Jameson. — Prisma- 
Natlirliches  Glauber  Salz, 


and  then  saline  and  bitter. 
vity  2.2,  2.3. 

I.  Prismatic  Glauber 
tisches  GLuer  Salz,  Alohs. 
Werner. 

Prism  unknown.  Cleavage  not  accurately  ascertained. 

External  C/iaraclcrs. — Its  colours  are  greyish  and 
yellowish  white  ;  seldom  snow  or  milk  white.  It  oc- 
curs in  the  form  of  mealy  efflorescences;  in  crusts; 
seldom  stalactitic,  small  botryoidal,  renilorm  ;  in  small 
and  fine  granular  distinct  concretions ;  and  crystallized 
in  prisms,  which  are  often  acicular.  Internally  it  is 
shining,  and  the  lustre  is  vitreous.  The  fracture  is  con- 
choidal,  or  uneven.  The  fragments  are  indeterminately 
angular,  and  blunt  edged.  It  is  brittle,  and  easily  fran- 
gilile 

Chemical  Characters. — Before  the  blowpipe,  it  is  af- 
fected ii>  the  same  manner  as  Epsom  salt,  but  its  solution 
does  not,  like  that  of  Epsom  salt,  aflbrd  a  precipitate 
with  an  alkali. 

Constituent  Parts  — Natural  Glauber  Salt  of  Eger,  ac- 
cording to  Reuss,  (Chemische-medicinische  Breschrei- 
biing  des  Kaiser  Franzens  Bades,  Dresden,  1794),  con- 
tains               Sulphate  of  Soda,            67.024 
Cailjonate  of  Soda,          16.333 
Muriate  of  Soda,              1 1.000 
Carbonate  of  Lime,  5  643 100 

Gcognostic  Situation  — It  occurs,  along  with  rock-salt 
and  tpsom  salt,  on  the  borders  of  salt  hkes,  and  dis- 
solved in  the  waters  of  lakes  ;  in  elHoresccnces  on  moor- 
ish ground ;  also  on  sandstone,  marl-slate,  and  old  and 
newly  built  walls. 

Geografihic  Situation — Euro/ie. — It  occurs  in  Ger- 
many, France,  Hungary,  Spain,  and  Italy. 

jlsia. — It  occurs  on  the  banks,  and  in  the  water  of 
many  Siberian  salt-lakes;  neighbourhood  of  the  Lake 
Baikal;  the  desert  plains  of  Isel,  Ischem,  and  Barebyn. 

Jifrica. — Egypt. 

Uses. — It  is  used  as  a  purgative  medicine;  and  in 
some  countries  as  a  substitute  for  soda,  in  the  manufac- 
ture of  white  glass. 


Genus  IV.     ALUM. 

Many  axes.  Cleavage  tessular.  Taste  sweetish,  astrin- 
gent and  acidulous.  Hardness;^  2.0,25.  specific  grav. 
=  1  7,  1.8. 

1.  Octahedral  Alum,  Jameson.  Octaedrisches 
Alaun,  Mohs.      Natiiriiclier  Alaun,  IVerner. 

Crystallized  in  tubes  and  octahedrons.  Cleavage 
octaliedral 

External  Characters.— CoXonn  yellowish  and  grey- 
ish-white. Occurs  as  a  farinaceous  elllorescence,  sta- 
lactitic, in  delicate  curved  and  parallel  fibrous  concre- 
tions. The  varieties  with  fibroui  concretions  h;ive  a 
pearly  lustre;  oihers  are  glistening  and  vitreous.  ^Vhen 
the  fracture  can  be  observed,  it  is  conchoidal. 

Chemical  Characters. — It  is  soluble  in  from  sixteen 
to  twenty  times  its  weight  of  water.  It  melts  easily 
by  means  of  its  water  of  crystallization  ;  and  by  conti- 
nuance of  the  heat,  it  is  converted  into  a  white  spongy 
mass. 

Natural  Alum  of  Frciiuvald. 
Constituent  Parts. — Alumina,  .  15.25 

Potash,  .  .       0.25 

Oxide  of  iron,     .         7.50 
Sulphuric  acid,  and 

water,  .  77.00  — 100.00 

Klafiroth,  Beit.  b.  iii.  s    103. 

Geognostic  Situation. — It  generally  occurs  as  as  eflBo- 
rescence  on  aluminous  minerals,  as  alum-slate,  alum- 
earth,  alum-stone,  aluminous  coal,  aluminous-slate-clay, 
and  bituminous  shale,  and  also  encrusting  lavas. 

Geografiliic  Situation. — Eurofie. — It  occurs  as  an  efflo- 
rescence on  the  surface  of  biluminous- shale  and  slate- 
clay  at  Hurlet,  near  Paisley;  also  encrusting  alum-slate 
near  Moffat,  in  Dumfriesshire;  Ferrytown  of  Cree,  in 
Galloway;  and  at  Whitby,  in  Yorkshire.  On  the  Con- 
tinent of  Europe,  it  is  met  with  in  many  places,  as  in 
the  alum-slate  rocks  near  Christiania  in  Norway  ;  in 
coal-mines  in  Bohemia;  also  in  Austria,  Bavaria,  Hun- 
gary, Italy,  and  the  Islands  of  Stromboli,  Milo,  &c.  in 
the  Mediterranean  Sea. 

Africa. — In  Egypt. 

America. — In  Real  del  Monte  in  Mexico,  on  a  por- 
phyriiic  stone. 

Uses. — It  is  employed  as  a  mordant  in  dying  ;  also  in 
the  manufacture  of  leather  and  paper;  as  a  medicine; 
for  preserving  animal  substances  from  putrefaction  ;  and 
it  is  sometimes  mixed  with  bread,  in  order  to  give  it  a 
whiter  colour. 

*  Rock-Butter  (a.) — Bergbutter,  Werner. 

External  Characters. — Colours  yellowish-white,  yel- 
lowish-grey, cream  yellow,  straw-yellow  and  pale  sul- 
phur-yellow. Occurs  massive,  and  tuberose.  Inter- 
nally strongly  glimmering,  and  resinous.  Fracture 
straight  foliated.  Fragments  blunt-edged.  Translu- 
cent on  the  edges.  F^eels  rather  greasy.  Easily  fran- 
gible. 

Constituent  Parts. — It  is  alum,  mixed  with  alumina 
and  oxide  of  iron. 

Geognostic  Situation. — It  oozes  out  of  rocks  that  con- 
tain alum,  or  its  constituents,  as  alum-slale,  l)ituniinous- 
shale  impregnated  with  iron-pyrites,  or  alum-earth. 

Geogra/ihic  Situation. — It  occurs  at  the  Hurlet  alum- 
work,  near  Paisley  ;  oozing  out  of  rocks  of  alum-slate 
in  the  island  of  Bornholra,  in  the  Baltic  ;  at  Muskau  in 
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Upper  Lusalia  ;  SaaifcUl  in  Thuringia  ;  and,  according 
to  Pallas,  in  aluminous  rocks  on  the  banks  of  llie  river 
Jenisei,  in  Siberia. 

Genus  V.     EPSOM  SALT. 

Three  axes.  Cleavage  prismatic.  Taste  bitter  and 
saline.     Hardness  ^         .  spec.  grav.  ~ 

1.  Prismatic  Epsom  Salt,  Jameson — Prismaiisches 
Biiter  Salz,  Mohs. — Naiiiilicher  Biticr  Saiz,  IFcnur. 

Prism.  :^  90°.  Cleavage  very  perl'ect,  according  to 
one  of  the  diagonals. 

Jixternal  Characters. — Colours  snow-white,  greyish- 
white,  ycUowisli-white,  someiiiiies  ash-grey,  and  smoke- 
grey.  Occurs  in  farinaceous  crusts,  flakes,  small  bo- 
tryoidal,  reniform,  and  crystallized.  Prisms  acicular 
and  capillary.  The  farinaceous  variety  is  dull,  the 
others  shining,  glistening,  and  pearly.  Varies  from 
iransparcnl  to  opaque.     Biiltle,  and  easily  frangible. 

Chemical  Characters. — Before  the  blowpipe,  it  dis- 
solves very  easily  by  the  assistance  of  its  water  of  crys- 
tallization, but  it  is  difficultly  fusible.  Its  solution  gives 
a  precipitate  with  lime-water. 

Constituent  Parts. — The  constituent  parts  of  pui'ified 
Epsom  salt,  the  sulphate  of  magnesia  of  chemists,  arc, 
according  to 

Btrgma7in.  Kirivaii, 

Sulphuric  Acid,         .         33.0  29.46 

Magnesia,     .  .  .     19.0  17.00 

Water  of  Crystallization,  48.0—100.0        53.54 — 100.00 

Geognostic  and  Geographic  Situations. — It  occurs  as 
an  ctTlorescence  at  Ilurlet,  near  Paisley,  along  with  na- 
tural alum  ;  and  sometimes  effloresces  on  old  walls. 

Uses — When  purified,  it  is  used  as  a  purgative  me- 
dicine ;  and  it  is  valued  by  chemists  on  account  of  the 
magnesia  which  can  be  obtained  fr-om  it. 

Genus  VI.     VITRIOL. 

One  and  three  axes.     Cleavage  rhomboidal,  pyrami- 
dal, and  prismatic.     Taste  astringent.     H.'ZZ 
Sp.  gr.  =  1.9—2.2. 

1.  Rhomboidal  Vitriol,  or  Green  Vitriol, 
Jameson — Rhomboedrisches  Vitriol  Salz,  Mohs.  Eisen 
Vitriol,  IVerner. 

Rhomboid— 81°. 23'.  Cleavage  same,  or— r.  H— 2. 
Sp.  Kr.=  l  9.  2.0. 

Descri/ition. — Colours  emerald,  apple,  and  verdigris 
green,  and  sometimes  grass-green:  on  exposure  to  the 
weather,  it  becomes  straw-yellow,  cream-yellow,  ochre- 
yellow,  and  yellowish-brown.  Occurs  pulverulent,  mas- 
sive, disseminated,  stalactitic,  tuberose,  botryoidal,  i-cni- 
form,  in  fibrous  distinct  concretions,  and  crystallized. 
Shilling,  both  externally  and  internally,  and  the  lustre  is 
vitreous,  with  exception  of  the  fibrous  varieties,  which 
are  pearly.  Fracture  flat  conchoidal.  Alternates  from 
semi-transparent  to  opaque.     Refracts  double. 

Chemical  Character. —  Before  the  blow-pipe,  on  char- 
coal, it  becomes  magnetic,  and  colours  glass  of  borax 
green. 

Constituent  Farts. — Oxide  of  iron  25  7 

Sulphuric  acid  28.9 

Water  .  45.4—100.0 

Berzelius. 
Geognostic  and  Geografihic  Situations. — It   is  always 
associated  with  iron  pyrites,  by  the  decomposition  of 


which  it  is  formed.  Occurs  in  several  coal  mines  in  this 
country,  and  in  many  iron  and  coal  mines  on  the  conti- 
nent of  Europe,  and  also  in  America  and  Asia. 

Uses.—U  is  employed  to  dye  linen  yellow,  and  wool 
and  silk  black  ;  in  the  preparation  of  ink  ;  of  Berlin- 
blue  ;  for  the  precipitation  of  gold  from  its  solution ; 
and  sulphuric  acid  can  be  obtained  from  it  by  distilla- 
tion. The  residue  of  the  latter  pi-ocess  (colcothar  of 
iron)  is  used  as  a  red  paint,  and,  when  washed,  for  po- 
lishing siccl. 

2.  I'uisMATtc  vitriol,  Or  BLUE  VITRIOL,  Jamesoii. 
Prismatisches  Vitriul-Salz,  Mohs.  Kuplervitriol,  Werner. 

Prism— 124"  2'.  Cleavage  the  same.  Hardness— 
2.5.      Sp.  i;ravit)Zz2.1,  2.2. 

External  Characters. — Common  colour  dark  sky- 
blue,  which  sometimes  approaches  to  verdigris-green. 
By  exposure  to  the  air  it  becomes  yellow.  It  occurs 
massive,  disseminated,  stalactiiir,  dentiform,  and  crystal- 
lized. Externally  and  internally  it  is  shining  and  vitreous. 
The  fracture  is  conchoidal.  The  fragments  are  rather 
sharp-edged.     It  is  translucent. 

Chemical  Characters. — When  a  portion  of  it  is  dis- 
solved in  water,  and  spread  on  the  surface  of  iron,  it  im- 
mediately covers  it  with  a  film  of  copper. 

Constituent  Parts. — Oxide  of  copper  32.13 
Sulphuric  acid  31.57 
Water  .  36.30—100.00 

Berzelius, 

Geognostic  and  Geographic  Situations.— 1\.  occurs, 
along  with  copper  pyrites,  in  Pary's  niine  in  Anglesea  ; 
and  also  in  the  copper-mines  in  the  county  of  Wicklow 
in  Ireland. 

£/.?(■«. — It  is  used  in  cotton  and  linen  printing;  and  the 
oxide  separated  from  it  is  used  by  painters. 

3.  Pyramidal  vitriol,  or  wtrrTE  vitriol,  Ja?neson. 
Pyramid— 120°  90'.     Cleavage  unknown.     Hardness^ 

Sp.  y.ravity— 2. 

External  Characters. — Colours  gi'eyish,  yellowish  red- 
dish, and  greenish-white.  It  occurs  massive,  stalactitic, 
reniform,  botryoidal,  in  crusts;  also  in  radiated,  fibrous, 
and  granular  distinct  concretions  ;  and  crystallized.  It 
is  shining,  translucent,  brittle,  and  easily  frangible. 

Chemical  Characters. — It  intuniesces  before  the  blow- 
pipe, but  does  not  phosphoresce  ;  it  dissolves  in  2.285 
parts  of  boiling  water. 

From  Rammelljerg. 
Constit.  Parts — Oxide  of  Zinc  27.5 

Oxide  of  manganese  0  5 
Sulphuric  acid         22 
Water  .  56, 


2.0) 
5.05 


Ditto, 

21.739 
6.522 

71.739 


100.0  100 

Klafiroth,  Beit.  b.  v.  s.  196.     Herz.  .\rchiv. 

b.  iii.  s.  537. 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
repositories  that  conl,iiii  blende,  andiippears  to  be  form- 
ed by  the  decomposition  of  that  mineral.  It  occurs  at 
Holywell  in  Flintshire  ;  and  it  is  said  also  in  Cornwall. 

Uses. — It  is  used  as  a  medicine;  is  employed  in  great 
quantities  by  varnishers  to  make  oil  drying;  and  a  fine 
white  colour  named  Zinc-white,  which  is  more  durable 
than  white-lead,  is  prepared  from  it.  To  prepare  this 
colour,  the  salt  is  dissolved  in  water,  and  the  white  oxide, 
which  is  the  zinc-while,  is  precipitated  from  it  by  means 
of  potash  or  chalk. 
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*Red  vitriol,  01'  SULPHATE  OF  COBALT,  Jameson.— 
Iiob..liviin.)i,  fVerner 

External  Characters .Colour  flesh-red,  inclining  to 

rose-ied.  Occur;,  coralloidal,  stalactilic,  in  crusts  ;  also 
in  granular  distinct  concretions.  Surface  roui^li,  and 
longitudinally  furrowed.  Dull,  and  seldom  shining  on 
the  surfaces  of  the  distinct  concretions,  and  the  lustre  is 
pearly.  Fracture  eartliy.  Fragments  blunt-edged. 
Opaque.  Affords  a  yellowish-white  streak.  Easily 
friable,  and  l)rittle.     Taste  styptic. 

Chemical  Characters. — Its  solution  affords,  with  car- 
bonate of  potash,  a  pale-bluish  precipitate,  which  tinges 
borax  of  a  pure  blue  colour. 

Constituent  Farts — Oxide  of  cobalt  38  7 1 
Sulphuric  acid  19  74 
Water  .  41  55—100.00 

Kofijie,  in  Journal  fur  di  Chei-iHc.  Piijsik  ct 
Mineralogie.  b.  vi.  Heft  1.  1808,  s.  157. 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
mining-neaps  in  Biber,  along  with  lamellar  heavy-spar, 
earthy  cobalt,  and  grey  cobalt;  and  it  has  been  also 
found  in  the  Leogang  at  Salzburg. 

Genus  VII.     SAL  AMMONIAC. 

Many  axes.  Cleavage  tessular.  Taste  sharp  and 
urinous.     Hardncss;:rl.5 — 2.  sp.  gravity,  1.5. — 1.6. 

1.  Octahedral  Sal  Ammoniac,  Jameson — Octae- 
drisches  Salmiac  Salz,  Mohs.  Naiiirlicher  Salmiack, 
Werner. 

Tessular.     Cleavage  octahedral. 

This  species  is  divided  into  two  subspecies,  viz.  Vol- 
canic sal  ammoniac,  and  conchoidal  sal  ammoniac. 

First  Subspecies. 

Volcanic  Sal  Ammoniac,  Jameson. — Vulcanischer 
Salmiak.  Karsten. 

External  Characters — Colours  yellowish  and  greyish- 
■whitc  ;  pearl-grey  and  smoke-grey  ;  wine-yellow  ;  some- 
times apple-green,  sulphur-yellow,  and  brownish-black. 
Occurs  in  efflorescences,  crusts,  sialaclitic,  small  bo- 
tryoidal,  tuberose,  corroded,  also  in  granular  concre- 
tions, and  caystallized  figures.  Crystals  small  and  very 
small;  and  lateral  planes  usually  smooth.  Externally 
dull  or  glistening  ;  internally  shining  and  vitreous.  Al- 
ternates from  transparent  and  opaque.  Slightly  ductile 
and  elastic. 

Chemical  Characters. — When  moistened,  and  rubbed 
Avith  quicklime,  it  gives  out  a  pungent  ammoniacal 
odour. 

Sal  AmmoQiac  of  Vesariufi. 

Constituent  Parts. — Muriate  of  amniuuia,  99  5 

Muriate  of  soda  0.5 — 100.0 

Klafiroth,  Beit.  b.  iii.  s.  91. 

Geognostic  Situation. — As  its  name  implies,  it  is  a 
volcanic  production,  occurring  in  the  fissures,  or  on  the 
surf;ice  of  volcanic,  or  pseudo-volcanic  rocks. 

Geographic  Situation. — Europe. — It  occurs  in  the 
•vicinit)  of  burning  beds  of  coal,  both  in  Scotland  and 
England.  It  is  found  in  the  island  of  Iceland.  On  the 
continent  it  is  met  with  at  Solfatara,  Vesuvius,  jEtna,  the 
Lapaii  Islands,  and  Tuscany. 

Asia. — Tliibet,  Persia,  and  the  Isle  of  Bourbon. 

America. — In  volcanic  districts  both  in  North  and 
Soutli  America. 

Vol.  XIII.     Part  II. 


Secoku  Subspeoies. 

Conchoidal  Sal  A.mmoniao, yamf«on  — Muschlichet 

Salmijk,  Karsten. 

External  Characters. — Colour  greyish-white.  Orcurs 
in  angular  pieces.  Surlace  is  uneven.  Externally  glim- 
mering; internally  shining  and  vitreous.  Fracture  nearly 
perfect  conchoidal.  Fragments  indeterminate  angular. 
Semi-transparent  or  transparent.  Malleable.  Soft.  Light. 
Taste  pungent  and  urinous. 

Constituent  Par^s.^Muriate  of  ammonia  97.50 

Sulphate  of  ammonia    2.50—106. 
Klaproth.  Beit.  b.  iii.  s.  94. 

Geognoisic  and  Geografihic  Situations. — This  mineral 
is  said  to  occur,  along  with  sulphur,  in  rocks  of  indurated 
clay  or  clay-slate,  in  the  country  of  Bucharia. 

Uses. — This  salt  is  used  for  a  variety  of  purposes. 
Great  quantities  of  artificial  sal  ammoniac  are  annually 
exported  from  this  country  to  Russia,  where  it  appears 
to  be  used  by  dyers.  It  is  employed  by  copper-smiths, 
to  prevent  the  oxidation  of  the  surface  of  the  metals  they 
are  covering  with  tin.  It  renders  many  metallic  oxides 
volatile,  and  is  frequently  used  to  separate  metals  from 
each  other. 

•Mascagnine,  or  Sulphate  of  A.mmonia. — Mas- 
cagnii],  JCarsien. 

External  Characters. — Colours  yellowish-grey,  lemon- 
yellow.  Occurs  in  meally  crusts,  or  stalactitic.  Inter- 
nally dull  or  glistening.  Fracture  uneven  or  earthy. 
Semi-transparent  or  opaque.     Taste  sharp  and  bitter. 

Chemical  Characters. — It  is  easily  soluble  in  water  ; 
partly  volatilised  by  heat;  and  becomes  moist  on  expo- 
sure to  the  air. 

Constituent  Parts.— It  is  a  compound  of  ammonia, 
sulpiiunc  acid,  and  water. 

Geognostic  and  Geografihic  Situations. — It  occurs 
amoiig  the  lavas  of  .<Eina  and  Vesuvius;  in  the  Solfatara 
by  Puzzaeolo;  in  the  lagunes,  near  Siena  in  Tuscany  ; 
and  on  the  bottom  of  a  hot  spring  in  Dauphiny. 

Genus  VIH.     ROCK-SALT. 

Steinsalz,  Werner  and  Mohf. 

JNIany  axes.  Cleavage  tessular.  Taste  saline.  Hard- 
ne3s^2.0 — 2.5.     Sp.  gravity— 2.1,  2.2. 

1.  Hexahedral  Rock-Salt, /ameson. — Hexaedris- 
ches  Steinsaiz,  Mohs. 

Tessular.    Cleavage  hexahedral. 

This  species  is  divided  into  two  subspecies,  viz.  rock- 
salt  and  lake-salt. 

First  Subspecies. 

Rock-Salt.  Steinsalz,  Werner. 

This  subspecies  is  divided  into  two  kinds,  viz.  Foli- 
ated rock-salt  and  fibrous  lock-salt. 

First  Kind. 

Foliated  Rock-Salt,  Jameson.  Bl'attriches  Stein- 
salz,  IVerner. 

External  Characters. — Its  most  common  colours  are 
white  and  grey.  Of  white,  it  occurs  greyish,  yellowish, 
and  milk-white  ;  but  it  seldom  approaches  to  snow-white. 
Of  grey,  ash,  smoke,  and  pearl-grey.  From  pearl-grey 
it  passes,  though  rarely,  into  flesh,  blood,  and  brick  red. 
Still  seldomer  do  we  observe  the  white  varieties  marked 
witii  Berlin,  azure,  violet,  or  lavender  blue  spots  or 
3  S 
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patches.  It  is  said  also  to  occur  ochre-yellow,  wine- 
yellow,  and  emerald-i^reen.  It  occurs  massive,  disse- 
minated, in  minute  veins,  in  crusts,  plates,  and  stalac- 
titic  ;  also  in  distinct  concretions,  which  are  large,  coarse, 
small,  and  fine  angulo-granular,  and  these  sometimes 
incline  to  prismatic*  On  the  fresh  fracture  shining  or 
resplendent,  lustre  resinous.  Fracture  conchoidal.  Frag- 
ments cubic.  In  general  it  is  strongly  translucent,  some- 
times semi-transparent  and  transparent.  Feels  rather 
greasy.     Rather  brittle,  and  easily  frangible. 

Second  Kind. 

FiBROi's  Rock-Salt,  Jameson.     Fasriges  Steinsalz, 

Werner. 

External  Characters. — Colours  greyish,  yellowish, 
and  snow  white  ;  from  these  it  passes  into  ash  and  smoke 
grey  ;  more  rarely  it  is  marked  with  stripes  of  flesh  red, 
violet,  sky,  and  Berlin  blue.  Occurs  massive  and  denti- 
form ;  also  in  distinct  concretions,  which  are  coarse  and 
line,  and  straight  and  curved  fibrous.  Internally  it  is 
shining  and  glistening,  and  the  lustre  is  resinous.  The 
fragments  arc  splintery.  Strongly  translucent,  verging 
on  semi-transparent.  In  other  characters  it  resembles 
the  preceding  kind. 

Chemical  Characters. — It  decrepitates  briskly  when 
exposed  to  the  action  of  the  blow-pipe,  or  when  laid  on 
burning  coals. 

Cheshire  Kock-Salt. 

Constituent  Farts. — Muriate  of  soda      983i 
Sulphate  of  lime  6J 

Muriate  of  magnesia    0  j^^ 
Muriate  of  lime  0J5 

Insoluble  matter         10 — 1000.0 
Henry,  Philosofihical  Transactions  for  1810,  pt.  i.  p.  97. 

Geognostic  Situation .^It  occurs  in  transition  rocks  in 
Switzerland,  and  in  secondary  rocks  in  Germany,  Eng- 
land, and  South  America. 

Geogra/thic  Situation. — Rurofie. — The  principal  de- 
posiie  of  salt  in  this  island  is  that  in  Cheshire,  where 
there  are  several  beds  that  vary  in  thickness  from  four 
feet  to  upwards  of  one  hundred  and  thirty  feet,  and  alter- 
nate with  clay  and  marl,  which  contain  compact,  foliated, 
granular,  and  radiated  gypsuin.  Rock-salt  also  occurs 
at  Droitwich  in  Worcestershire ;  and  in  Germany, 
France,  Hungary,  and  Spain. 

Africa. — Besides  tlie  great  beds  of  this  mineral  found 
in  Europe,  it  is  also  very  extensively  distributed  in 
other  quarters  of  the  globe.  In  the  northern  part  of 
Africa,  on  both  sides  of  the  Atlas  Mountains,  vast  quanti- 
ties of  rock-salt  occur.  In  the  valley  of  Egarement 
there  are  beds  of  rock-salt  resting  on  gypsum.  Mr. 
Horncman,  on  his  journey  from  Cairo  to  Ummosogeir, 
discovered  a  plain  on  the  summit  of  the  chain  of  lime- 
stone mountains  that  bound  the  desert  of  Lybia  to  the 
north,  consisting  of  a  mass  of  rock-salt,  spread  over  so 
large  a  tract  of  suiface,  that  in  one  direction  no  eye 
could  reach  its  termination,  and  its  width  he  cotnputed 
at  several  miles.  To  the  south-east  of  Abyssinia,  there 
is  a  plain  of  rock-salt  four  days  journey  across,  wlience 
all  that  country  is  supplied. t  At  Tegazza,  and  in  seve- 
ral other  places  in  Sahara,  very  large  beds  of  pure  rock- 
salt  occur  under  strata  of  different  kinds  of  solid  rock  ; 


and  beds  of  salt  appear  at  Darfur,  and  in  the  country  of 
Congo. 

Asia. — There  is  a  considerable  mine  of  rock-salt 
twenty  versts  from  Jena-Tayciska,  in  the  desert  between 
the  Volga  and  the  Uralian  Mountains;  another  named 
Iletzki  near  Astracan  ;  and  there  are  several  others  io 
Siberia. t  Salt  mines  are  woiked  in  that  part  of  China 
which  borders  on  Tartary.  At  Ttflis,  Tauris,  and  other 
places  in  Persia,  there  are  great  masses  of  rock-salt; 
and  we  are  informed,  that  in  the  desert  of  Caraniania, 
and  also  in  Arabia,  rock-salt  is  so  abundant,  and  the 
atmosphere  is  so  dry,  that  the  inhabitants  use  it  for  build- 
ing houses.  The  Island  of  Orniuz,  situated  in  tlie 
mouth  of  the  Persian  Gulf,  is  principally  composed  of 
rock-salt.  Rock-salt  is  one  of  the  mineral  productions 
of  the  valley  of  Cashmere ;  and  in  the  province  of  La- 
hore, in  India,  there  is  a  hill  of  rock-salt  equal  to  that  of 
Cordona;  llic  salt  of  this  hill  is  cut  into  elishes,  plates, 
and  stands  for  lamps. 

America, — Rock-salt  is  found  in  vast  quantity  on  the 
elevated  deserts  of  Peru,  where  it  is  very  hard,  and  has 
usually  a  violet  colour  ;  also  in  the  Cordilleras  of  New 
Granada,  at  the  height  of  2000  toises.  It  occurs  in  con- 
siderable quantity  in  Upper  Louisiana  ;  and  great  masses 
of  it  have  been  ibund  at  the  junction  of  the  stream  of 
Atha-pus-caou  with  the  Atlia-pus-caou  lake ;  and  in 
California. 

A'eii)  Holland. — According  to  Governor  Hunter,  it 
is  found  in  considerable  quantity  on  the  cast  coast  of 
New  Holland. 

Uses. — Its  uses  are  very  various  and  important.  We 
make  use  of  it  daily  as  a  seasoning  for  our  food  :  vast 
quantities  are  employed  for  the  preservation  of  animal 
flesh,  butter,  Sec.  j  it  is  also  used  in  the  manufacture  of 
earthen  ware,  soap-making,  and  in  many  metallurgic 
operations.  It  affords  muriatic  acid  and  soda  by  certain 
chemical  processes.  It  is  sometimes  c^nployed  in  its 
crude  state,  but  is  more  commonly  purified. 

Second  Subspecies. 

L.\ke-Salt,  Jameson. — Seesalz,  Werner. 

External  Characters. — Colour  greyish-white.  Occurs 
in  coarse  and  small  roundish  grains.  Internally  shining 
or  glistening,  and  the  lustre  resinous.  Fracture  is  im- 
perfect foliated.  In  other  characters  it  agrees  with  the 
other  subspecies. 

Geognostic  and  Geographic  Situations. — It  is  found  on 
the  bottoms  and  sides  of  salt-lakes.  In  Europe,  Asia, 
and  also  in  Africa  and  America. 

CLASS  II. 

Tasteless.     Specific  gravity  above  1.8. 

Order  I.— HALOIDE. 

No  metallic  lustre.   Streak  not  changed  in  the  colour. 

Cleavage. — If  in  the  direction  of  a  four-sided  prism, 
the  hardness  is  equal  to  four  and  less  :  if  axifrangible 
and  prismatoidal,  the  hardness  and  specific  gravity  are 
below  3.  Hardness  ranges  from  1.5  to  5.  If  the  hard- 
ness is  less  than  2.5,  the  specific  gravity  will  be  2.4  and 


*  Some  authors  describe  rock-salt  \n  globul.ir  and  columnar  concretions. 

•f  Bruce  mentions,  that  in  some  parts  of  Abyssinia,  cubic  pieces  of  rock-salt  pass  as  current  coin. 

i  Pallas  speaks  of  rock-salt  m  the  neighbourhood  of  the  river  J.tik,  which  is  sometimes  so  hard  as  to  snap  the  pick-axes  made  use  of 
in  qviarrying  it. 
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less.  Specific  gravity  ranges  from  2.2  to  3.2.  If  less 
than  2.4,  the  hardness  will  be  2  4,  and  less. 

Genius.  I.— GYPSUM. 

Three  axes  .  Cleavage  prismatic.  Hardness— 1.5 — 
3.5.     Sp.gr. —2.2 — 3.0. 

1.  AxiFBANGiBLE  Gtpsum,  Jattieson. — Axentheilen- 
des  Gyps-Haloide,  Mohs. 

Prism— 113°  8'.  Cleavage  perpendicular  to  the  axis, 
or  axifrangible.  Hardness  —1.5 — 2.0.  Sp.  gr.  —2.3 
2.4. 

This  species  contains  six  subspecies,  viz.  Sparry 
Gypsum  or  Selenite,  Foliated  Granular  Gypsum,  Com- 
pact Gypsum,  Fibrous  Gypsum,  Scaly  Foliated  Gyp- 
sum, and  Earthy  Gypsum.     »Montmarlrite. 

First  Subspecies. 

Sparry  Gypsum  or  Selenite,  Jameson. — Fraueneis, 
Werner. 

External  Characters. — Colours  smoke-grey,  greyish- 
white,  snow-white,  greenish-white,  and  yellowish-white, 
and  also  wax-yellow,  pale  ochre-yellow,  and  yellowish- 
brown.  Sometimes  dark-brown,  owing  to  intermixed 
stinkstone.  Some  varieties  display  iridescent  colours. 
Occurs  massive,  coarsely  disseminated,  also  in  distinct 
concretions,  which  are  large  and  coarse  granular,  and 
sometimes  inclining  to  thick  lamellar;  and  crystallized. 
The  following  are  some  of  the  secondary  figures  : 

1.  Six-sided  prism.  2.  Lens.  3.  Twin-crystals.  These 
are  either  formed  by  two  lenses,  which  are  attached  by 
their  faces,  or  by  two  six-sided  prisms  pushed  into  each 
other  in  the  direction  of  their  breadth,  in  such  a  manner, 
that  the  united  summits  at  one  extremity  form  a  re-enter- 
ing angle,  but  at  the  other  a  salient  angle,  or  four-planed 
acumination.  When  two  such  twin-crystals  are  pushed 
into  each  other  in  the  direction  of  their  length,  a  4. 
Quadruple  crystal  is  formed. 

Lateral  planes  of  the  prism  sometimes  smooth,  some- 
times longitudinally  streaked,  and  shining ;  the  conve.\ 
terminal  faces,  and  lens,  are  rough  and  dull.  Internally, 
lustre  splendent  and  pearly.  Cleavage  threefold  ;  the 
most  distinct  cleavage  perpendicular  to  the  axis  of  the 
prism  ;  the  other  two  parallel  with  the  lateral  planes  of 
the  primitive  prism.  Cleavages  generally  straight,  and 
sometimes  curved.  Fragments  rhomboidal,  in  which 
two  of  the  sides  are  smooth  and  splendent,  and  four  are 
streaked  and  shining.  Alternates  from  semi-transpa- 
rent to  transparent,  and  in  the  latter  case  is  observed  to 
refract  double.  Sectile.  Very  easily  frangible.  In 
thin  pieces  flexible,  but  not  elastic. 

Chemial  Characters Exfoliates  before  the  blowpipe, 

and,  if  the  flame  is  directed  towards  the  edge  of  the 
folia,  it  melts  into  a  white  enamel,  which,  after  a  time, 
falls  into  a  white  powder. 

Constituent  Parts. — Lime,         .         .         33.9 
Sulphuric  Acid  43.9 

Water        .  .  21.0 

Loss,  .  .  2.1  — 100.0 

Bucholz.  in  Gehlen's  Journ.  b.  v.  s.  158. 

Geognoatic  Situation. — Occurs  principally  in  the  sc- 
condaiy  oi  floeiz  gypsum  formation,  in  thin  layers:  less 
frequently  in  rock-salt  ;  more  rarely  as  a  constituent 
part  of  metalliferous  veins;  but  in  considerable  ([uantity 
in  that  deposite  known  in  the  south  of  England  under 
the  name  of  Blue  or  London  Clay.     Crystals  of  this  sub- 


stance are  daily  forming  in  gypsum  hills,  in  old  mines, 
and  in  mining  heaps. 

Geografihic  Situation — It  is  not  unfrequent  in  the  blue 
clay  in  the  south  of  England,  as  at  Shotover  Hill,  near 
Oxford,  and  occurs  in  the  secondary  gypsum  around 
Paris. 

Uses. — At  a  very  early  period,  before  the  discovery 
of  glass,  selenite  was  used  for  windows  ;  and  we  are  told, 
that,  in  the  time  of  Seneca,  it  was  imported  into  Rome 
from  Spain,  Cyprus,  Cappadocia,  and  even  from  Africa. 
It  is  used  for  the  finest  kind  of  stucco,  and  the  most 
delicate  pastil  colours.  When  burnt,  and  perfectly  dry, 
it  is  used  for  cleansing  and  polishing  precious  stones, 
work  in  gold  and  silver,  and  also  pearls. 

Second  Subspecies. 

Foliated  Granular  Gypsum,  Jameson. — Blaettrig- 

ger  Gyps,  Werner. 

External  Characters. — Most  common  colours  white, 
grey,  and  red;  seldomer  yellow,  brown,  and  black; 
Occurs  massive,  also  in  granular  and  prismatic  distinct 
concretions.  Sometimes  crystal!;z->;d  in  small  conical 
lenses,  in  which  the  surface  is  rough.  Lustre  passes 
from  shilling  through  glistening  to  glimmering,  and  is 
pearly.  Has  the  same  cleavage  as  selenite.  Fragments 
very  blunt  edged.  Translucent.  Sectile,  and  very 
easily  frangible. 

Constituent   Parts.— hime,  .         32 

Sulphuric  Acid,  30 
Water         .         38 — 98  Kirwan. 

Geognostic  Situation.— It  occurs  in  beds  in  primitive 
rocks  :  in  a  similar  repository  in  transition  clay-slate  ; 
but  most  abundantly  in  beds  in  rocks  of  the  secondary 
or  flcEtz  class. 

Geographic  Situation — It  occurs  in  Cheshire  and  Der- 
byshire ;  at  the  Segeberg,  near  Kiel ;  and  at  Lunebiirg, 
where  it  contains  crystals  of  boracite,  and  sometimes  of 
quartz  ;  and  in  many  other  parts  of  Europe. 

Uses. — The  foliated  and  compact  subspecies  of  gyp- 
sum, when  pure,  and  capable  of  receiving  a  good  polish, 
are  by  artists  named  simply  Alabaster,  or,  to  distinguish 
them  from  calc-sinter,  or  what  is  called  calcareous  ala- 
baster, Gy/iseous  Alabaster.  The  finest  white  varieties 
of  granular  gypsum  arc  selected  by  artists  for  statues 
and  busts:  the  variegated  kinds  are  cut  into  pillars,  and 
various  ornaments,  for  the  interior  of  halls  and  houses ; 
and  the  most  beautiful  variegated  sorts  are  cut  into 
vases,  columns,  plates,  and  other  kinds  of  table  furniture. 
Those  varieties  that  contain  imbedded  portions  of  sele- 
nite, when  cut  across,  exhibit  a  beautiful  iridescent 
appearance,  and  are  named  Gyfiseous  0/ial.  In  Derby- 
shire, and  also  in  Italy,  the  very  fine  granular  varieties 
are  cut  into  large  vases,  columns,  watch  cases,  plates, 
and  other  similar  articles.  Both  subspecies  are  used  hi 
agriculture.  Much  difference  of  opinion  has  pievailed 
among  agriculturists  with  respect  to  the  uses  of  gyp- 
sum. It  is  said  to  have  been  very  advantageously  em- 
ployed in  America,  and  also  in  the  county  of  Kent ;  but 
it  has  failed  in  most  of  the  other  counties  of  England, 
though  tried  in  various  ways,  and  for  different  crops. 
When  peat-ashes  contain  a  considerable  portion  of  gyp- 
sum, they  may  be  advantageously  employed  as  a  lop- 
dressing  for  cultivated  grasses,  on  such  soils  as  contain 
little  or  no  sulpliate  of  lime.  The  pure  white  varieties 
of  granular  gypsum  arc  used  as  ingredients  in  the  corn- 
position  of  earthen-ware  and  porcelain  ;  and  the  glaze  or 
3  8  2 
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enamel  with  which  porcelain  is  covered,  has  the  purest 
gypsum,  or  even  sclenite,  as  one  of  its  ingredients.  Its 
most  important  use  is  in  the  preparation  of  stucco. 

Third  Subspecies. 

Compact  Gypsum,  Jameson— —D'lchler  Gyps,  Werner. 

External  Characters. — Colours  white,  grey,  blue,  red, 
and  sometimes  honey-yellow.  Occurs  massive.  Gene- 
rally dull,  seldom  feebly  glimmering.  Fracture  fine 
splintery,  passing  on  the  one  side  into  even,  on  the  other 
into  fine-grained  uneven.  Fragments  indeterminate 
angular,  and  blunt-edged.     Translucent  on  the  edges. 

Chemical  Characters. — All  the  dilTerent  varieties  of 
gypsum,  when  exposed  to  heat,  are  deprived  of  their 
water  of  crystallization,  become  opaque,  fall  into  a  pow- 
der, which,  when  mixed  with  water,  speedily  hardens  on 
exposure  to  the  air.  They  are  difficultly  fusible  before 
the  blowpipe,  without  addition,  and  melt  into  a  white 
enamel  :  when  heated  with  charcoal,  they  are  converted 
into  sulpliuret  of  lime. 

Constituent  Parts. — Lime,  .         34 

Sulphuric  acid,    48 
Water,       .  18—100  Gerhard. 

Geognostic  Situation. — Occurs  in  beds,  along  with 
granuUr  gypsum,  selenite,  and  stinkstone,  in  the  floetz 
or  secondary  class  of  rocks. 

Geogra/ihic  Situation. — Occurs  in  the  Campsie  Hills  ; 
Deibysliire;  Ferrybridge  in  Yorkshire;  and  Notting- 
hamshire. 

Fourth  Subspecies. 

Fibrous  Gypsum.  Jameson. — Fasriger  Gyps,  Werner. 

External  Characters. — Principal  colours  white,  grey, 
red,  and  yellow.  Occurs  massive,  and  dentiform  ;  also 
in  fibrous  distinct  concretions,  which  are  parallel,  gene- 
rally straight,  and  sometimes  curved.  Lustre  passes 
from  glistening,  through  shining  to  splendent,  and  is 
pearly.    Fragments  arc  long  splintery.    Translucent. 

Constituent  finrts. — Lime,         .  .         33.00 

Sulphuric  Acid,  44.13 

Water,       .  .         21.00—98.13 

Bucholz,  N.  Allg.  Journ.  d.  Chem. 
b.  V.  H.  ii.  s.  ieo. 

Geosnostic  Situation. — It  occurs  along  with  the  other 
subspecies  of  ihis  species. 

Geogra/ihic  Situation. — It  occurs  in  red  sandstone, 
near  Mott'at ;  in  red  clay,  on  the  banks  of  the  Whit- 
adder  in  Berwickshire;  in  Dunbartonshire;  also  in 
Cumberland,  Yorkshire,  Cheshire,  Worcestershire,  Der- 
byshire, Somersetshire,  and  Devonshire. 

Uses. — When  cut  en  cabochon,  and  polished,  it  reflects 
a  light  not  unlike  that  of  the  cal's-eye,  and  is  someiimes 
sold  as  that  stone.  It  is  also  cut  into  necklaces,  ear  pen- 
dents, and  crosses ;  and  in  this  foim  it  is  also  sold  for  a 
harder  mineral,  the  Fibrous  Limestone,  or  even  imposed 
on  the  ignorant  for  that  variety  of  felspar  named  Moon- 
stone. 

Fifth  Subspecies. 

Scaly  Foliated  Gypsum,  Jameson. — Schaumgyps, 
Werner. 

External  Characters. — Colours  yellowish-white  and 
snow-while.  Occurs  massive  and  disseminated;  also 
in  distinct  concretions,  which  are  small  and  scaly  gra- 
nular. Internally  glistening  and  pearly.  Fracture  small 
scaly  foliated  Fragments  indderniinate  angular,  and 
blunt-edged.  Opaque,  or  translucent  on  the  edges. 
Sectile,  and  easily  irangible. 


Geognostic  and  Geografihic  Situations. — It  occurs  with 
selenite  and  compact  gypsum  at  Montmartre,  near 
Paris,  in  that  formation  of  gypsum  named  by  Werner 
the  third  or  yellow  floetz  gypsum  formation 

Sixth  Subspecies. 

Eakthy  Gypsum,  Tameson.—Gyps-erdc,  Werner. 

External  Characters — Colour  yellowish-wliitc,  which 
passes  into  yellowish-grey,  and  sometimes  inclines  to 
snow-while.  Composed  of  fine  scaly  or  dusty  particles, 
which  are  more  or  less  cohering.  Feebly  glimmering. 
Feels  meagre,  and  rather  fine.     Soils  slightly.     Light. 

Geognostic  Situation. — It  is  found  immediately  under 
the  soil,  in  beds  several  feet  thick,  resting  on  gypsum, 
and  also  in  nests  or  coiemporaneous  masses  imbedded 
in  it. 

Geografihic  Situation. — It  is  found  in  Saxony,  .Swit- 
zerland, Salzljurg,  and  Norway. 

•Montmar TRITE — Chaux  sulphatce  calcarifere,  Zu- 
cas  isf  Huaij.     Gypsum  of  Montmartre. 

External  Characters. — Colour  yellowish.  Occurs 
massive,  but  never  crystallized.  Scift.  Effervesces 
with  nitric  acid. 

The  Montmartritc  is  composed  of  gypsum  and  car- 
bonate of  lime.  This  carbonate  is  converted  into  quick- 
lime in  the  furnace,  and  thus  a  kind  of  mortar  is  form- 
ed :  it  is  on  this  account,  that  the  filaster  made  of  this 
mineral  may  be  used  in  work  exposed  to  the  weather  ; 
while  that  of  pure  gypsum,  on  exposure,  soon  yields  to 
the  action  of  rain.  The  montmartiite  contains  about — 
Sulphate  of  Lime,  83 
Carbonate  of  Lime,        I" — 100 

II.  Phis.matic  Gypsum,  or  Anhydrite,  Jameson. — 
Prismatiscnes  Gyps-Haloide,  Mahs. — Muriacit,  Werner. 

Prism^ilOO"  8'.  Three  cleavages,  perpendicular  to 
each  other.  Hardness— 3.0 — 3.5.  Specific  gravity— 
2  7—3.0. 

It  is  divided  into  five  subspecies,  viz.  Sparry  Anhy- 
drite, Scaly  Anhydrite,  Fibrous  Anhydrite,  Conchoidal 
Anhydrite,  Compact  Anhydrite.  *VuIpinite.  *Glau- 
beritc. 

First  Subspecies. 

Sparry  Anhydrite,  or  Cube-Spar,  Jameson. — 
Wurfelspalh,  Werner. 

External  Characters. — Chief  colour  white,  which 
passes  on  the  one  side  into  blue,  and  on  the  other  into 
red.  Occurs  massive ;  also  in  distinct  concretions, 
which  are  thin  and  straight  lamellar,  collected  into 
others  which  are  large  granular.  Sometimes  crystal- 
lized in  the  following  figures. 

1.  Rectangular  four-sided  prism:  it  is  sometimes  so 
low  as  to  appear  as  a  four-sided  table.  2.  Broad  six- 
sided  prism.  3.  Eight-sided  prism.  4.  Broad  rectan- 
gular four-sided  prism,  acuminated  on  the  extremities 
with  four  planes,  which  are  set  on  the  lateral  edges,  and 
the  apex  of  the  acuminalion  deeply  truncated. 

Externally  shining  or  splendent,  and  pearly  :  inter- 
nally splendent  and  pearly.  Fragments  cubical.  Frac- 
ture conchoidal.  Alternates  from  transparent  to  strong- 
ly translucent,  and  refracts  double.  Brittle,  and  very 
easily  franijible. 

Chimical'  Characters.— Whtn  exposed  to  the  blow- 
pipe,  it  docs  not  exfoliate,  and  melt  like  gypsum,  but 
becomes  glazed  over  with  a  white  friable  ciuimel. 
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From  Bern. 
ConatiC.  Paris.  Lime  40 

Sulphuric  Acid,  60 
Muriate  of  Soda, 


From  Tyrol. 

41  IS 

■    55.00 

1.00 


100  97.75 

Hauy,  Trai!e,  t.  iv.     Klafirath,  Beit, 
p.  349.  b.  iv.  s.  235. 

Geognoatic  and  Geographic  Situations. — It  is  some- 
times met  with  in  the  gypsum  of  Notlinghamshiie. 
In  the  salt-mines  of  Hall  in  the  Tyrol,  and  in  other 
countries. 

Second  Subspecies. 

ScAi.y  Anhydrite,  Jameson. — Anhydrite,  IVerner. 
External  Characters. — Colours  white,  smalt-blue,  and 
rarely  grey.  Occurs  massive,  and  in  small  granular 
concretions.  Lustre  splendent  and  pearly.  Cleavage 
imperfect  and  curved.  Fragments  not  particularly 
blunt-edged.  Translucent  on  the  edges.  Easily  fran- 
gible. 

Constituent  Parts. — Lime,  41.75 

Sulphuric  Acid,        55  00 
Muriate  of  Soda,  l.uO — 97.75 

K/a/iroth,  Beit.  b.  iv.  s.  235. 
Geognoatic  and  Geografi'iic  Situations  — It  is  found  in 
the   salt-mines  of  Hall  jn   the   Tyrol,   5088  feet  above 
the  level  of  the  sea. 

Third  Subspecies. 

Fibrous  Anhydiute,  Jameson. — Fasriger  Muriacit, 
IVerner. 

External  Characters.~-Co\o\\ri  red  ;  also  blue  and 
grey.  Occurs  massive,  and  in  coarse  fibrous  concre- 
tions, which  are  straight  or  curved,  and  sometimes  stel- 
lular. Internally  glimmering  and  glistening,  and  pearly. 
Fragments  long  splintery.  Translucent  on  the  edges, 
or  feebly  translucent.      Rather  easily  frangible. 

Geographic  Situation. — It  is  found  in  the  salt-mines 
of  Eercniesgaden,  and  at  Ischel  in  Upper  Austria,  at 
Hall  in  the  Tyrol,  Salz  on  the  Neckar,  Carinthia,  and 
Tiede  near  Brunswick. 

Uses. — The  blue  varieties  are  sometimes  cut  and  po- 
lished for  ornamental  purposes. 

Fourth  Subspecies. 

Convoluted  Anhydrite,  Jameson. — Gekrostein, 
JFerner. 

External  Characters. — Colour  dark  milk-white.  Oc- 
curs massive  ;  also  in  distinct  concretions,  which  are 
thick  lamellar,  and  intestinally  convoluted  or  contorted, 
and  these  are  again  composed  of  others  which  are  thin 
prismatic.  Internally  glistening  or  glimmeiing,  and 
the  lustre  pearly.  Fracture  small  and  fine  splintery. 
Fragments  indeterminate  angular,  and  rather  sharp- 
edged.  Translucent  on  the  edges,  or  translucent. 
Constituent  Parts. — Lime,  42.00 

Sulphuric  Acid,        56.50 
Muriaie  of  Soda,        0.25—98.75 
Klaproth,  Beit.  b.  iv.  s.  253. 
Geognoatic  and  Geographic  Situations. — It   occurs   in 
the  ^ail-mi'ifcs  of  Bochma  and  at  Wieliczka  in  Poland. 

Observations  — It  was  first  described  as  a  variety  of 
conip  .ci  lieavy  spar,  and  is  by  many  named  Pierre  de 
Tripes,  from  its  convoluted  cpncrctions. 


Fifth  Subspecies. 
Compact  Anhydrite,  Jameson. — Dichter  Muriacit, 

Werner. 

External  Characters. — Colours  bluish-white,  and  tile- 
red.  Sometimes  with  spotted  delineations.  Occurs 
massive;  also  in  granular  distinct  concretions.  Feebly 
glimmering,  or  dull.  Fracture  small  splintery,  passing 
into  even  and  flat  conchoidal.  Fragnaents  more  or  less 
sharp-edged.  Alternates  from  translucent  to  translu- 
cent on  the  edges. 

Constituent  Parts.— Lxvnc,  41.48 

Sulphuric   Acid,     56  28 
Water,  0.75—100.00 

Rose,  in  Karsten's  Tabellen. 

Geognostic  and  Geographic  Situations. — It  occurs  in 
beds  in  the  salt  mines  of  Austria  and  Salzburg;  and 
also  in  secondary  gypsum,  on  the  eastern  foot  of  the 
Hartz  mountains. 

•VULPINITE. 

External  Characters. — Colour  greyish-white,  and  vein- 
ed with  bluish-grey.  Occurs  massive.  Internally  splen- 
dent. Fracture  foliated.  Fragments  rhomboidal.  Oc- 
curs in  granular  distinct  concretions.  Translucent  on 
the  edges.      Brittle.     Easily  frangible. 

Chemical  Characters — It  melts  easily  before  the  blow- 
pipe into  a  white  opaque  enamel ;  and  becomes  feebly 
phosphorescent  when  thrown  on  glowing  coals. 
Constituent  Parts. — Sulphate  of  Lime,    92.0 

Silica,  8.0 — 100.0 

Vauquelin.  in  Bulletin  des  Sciences  de  la 

Soc;6;6  Philomatique,  N.   9.;  Journal 

de  Piiysique,  t.  xlvii.  p.  101.;  Journal 

des  Mines,  N.  xxxiv. 

Geognoatic    and    Geographic    Situations It     occurs 

along  with  granular  foliated  limestone,  and  is  sometimes 
associated  with  quartz,  and  occasionally  with  sulphur. 
It  is  found  at  Vulpino  in  Italy. 

Uses. —  I.  It  takes  a  very  fine  polish,  and  is  employ- 
ed by  the  statuaries  of  Bergamo  and  Milan  for  making 
slabs,  chimney-pieces,  Sec.  It  is  known  to  artists  by 
the  name  Marmo  bardiglio  di  Bergamo.  2.  It  was  firs' 
particularly  notice'',  by  Fieuriau. 

♦Glaubi-  kite  — Glauherite,  Brongniart. 
External  Characters  — Colours  greyish-white,  and 
wine-yellow.  Occurs  crystallized,  in  very  low  oblique 
four-sided  prisms,  the  lateral  edges  of  which  are  104° 
2S'  and  75°  32',  and  in  which  the  terminal  planes  are  set 
on  obliquely.  Crystals  occur  singly,  or  in  groups.  La- 
teral planes  transversely  streaked ;  the  terminal  planes 
smooth.  Shining.  The  fracture  parallel  with  the  ter- 
minal planes  and  edges  is  foliated  ;  in  other  directions  it 
is  conchoidal.  Softer  than  calcareous  spar.  Transpa- 
rent.    Brittle.     Specific  gravity  2.700. 

Chemical  Characters. — It  decrepitates  before  the  blow- 
pipe, and  melts  into  a  white  enamel.  In  water  it  be- 
comes opaque,  and  is  partly  soluble. 

Constituent  Parts. — Dry  Sulphate  of  Lime,  49.0 

Dry  Sulphate  of  Soda,         51.0 

10>..0 

Brongniart-  J.  des  Mines,  t.  xxiii.  p.  17. 

Geognostic   and   Geogra/ihic   Situations. — It    is   found 

imbedilcu  in  roi  k-.ialt  at  Viilaruba,  near  Ocana  in  New 

Cusiilc,  in  Spain. 

Observations, — It   was  brought  from   Spain  to  Paris 
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by  M.  Dumeril,  and  first  analyzed  and  described   by 
Brongniart. 

Genus  II.— CRYOLITE. 

Eis-Haloide,  Molts. 

One  axis.  Cleavasje  pyramidal.  One  pcr])endiciilar 
cleavage,  and  other  two  less  perfect.  Hardness  ^:2. 5 — 
3.0.     Specific  gravity —2.9 — 3. 

1.  Pyramidal  Cryolite,  Jameson. — Pyrainiilaies 
Eis-Haloide,  Mo/is. 

Pyramid  unknown.  The  most  perfect  cleavage  is 
parallel  with  the  terminal  planes  of  a  rectangular  four- 
sided  prism ;  another  less  distinct,  parallel  with  the 
diagonals  of  a  rectangular  four-sided  prism  ;  and  a  third, 
still  less  perfect,  parallel  with  the  planes  of  the  pyra- 
mid. 

lixtcrnal  Characters— QoXow^  pale  greyish-white, 
snow-white,  yellowish-brown,  and  yellowish-red.  Oc- 
curs massive,  disseminated,  and  in  straight  and  thick 
lamellar  distinct  concretions.  It  is  shining,  inclining  to 
'^glistening,  and  the  lustre  is  vitreous,  inclining  to  pearly. 
Fracture  uneven.  Fragments  cubical  or  tabular.  Trans- 
lucent.    Brittle,  and  easily  frangible. 

Chemical  Characters.— Ai  becomes  more  translucent 
in  water,  but  does  not  dissolve  in  it.  It  melts  before  it 
reaches  a  red  heat,  and  when  simply  exposed  to  the 
flame  of  a  candle.  Before  the  blowpipe,  it  at  first  runs 
into  a  very  liquid  fusion,  then  hardens,  and  at  length 
assumes  the  appearance  of  a  slag. 
Constit.  Parts — Alumina,         24  0  21.0 

Soda,  36.0  32.0 

Fluoric  Acid, 
and  \\'ater,    40.0  47.0 

1000  100.0 

Klafiroth,  Beit.      V'au(/uelin,  Hauy, 

b.  iii.  s.  214        Trai  e.  I.  ii.  p.  400. 

Geognostic  and  Geografihic  Situations  — This  curious 

and  rare   mineral  has  been  hitiierio  found  only  in  West 

Greenland,  and   but  in  one   place  of  that   dreary   and 

remote   region,  viz.  the  Fiord  or  arm  of  the  sea  named 

Arksut,  situated  about  thirty  leagues   from  the   colony 

of  Juliana  Hope,  where  it  occurs  in  two  thin   layers  in 

gneiss. 

Genus  III.     ALUM-STONE. 
Thon  Haloide,  Mohs.     Alaunstein,  Werner. 

One  Axis.  Cleavage  rhomboidal.  Hardness  :^5.0. 
Sp.  gr.  ir:2  4 2.6. 

1.  Rhomboidal  Alumstone,  ./ame«o?j.— RhombcEd- 
rishes  Tlioii  Haloide,  Mohs. 

Rhomboid  unknown.  The  most  distinct  cleavage 
parallel  with  the  sides  of  a  rhomboid  ;  another,  less  dis- 
tinct, parallel  with  the  terminal  plane  of  a  six-sided 
prism. 

External  Characters. — Colours  white,  pale  flesh-red, 
and  more  rarely  pearl-grey  and  bluish-grey.  Some- 
times several  of  these  colours  occur  together  in  spotted, 
striped,  and  veined  delineations.  Occurs  massive,  some- 
times porous,  or  nearly  vesicular,  with  the  walls  lined 
with  small  crystals.  Internally  it  is  dull,  or  feebly 
glimmering.  Fracture  coarse,  small  grained  uneven, 
■which  passes  into  splintery,  earthy,  and  flat  conchoidal. 
Fragments  indeterminate  angular,  and  rather  sharp- 
edged.  Feebly  translucent  on  the  edges.  Brittle  and 
easily  frangible. 


Alumina, 
Silica, 

Sulphuric  Acid, 
Potash, 
^^'a^cr, 


Constituent  Parts. 

Alumstone  from    Hungarian  Alum- 

Tolfa.  stone. 

43.92  19.00  17.50 

24.00  56.50  62.25 

25.00  16.50  12.50 

3.08  4.00  1 .00 


4.00 


3.00 


5.00 


99.00  98  25 

Vauguelin.  Klafiroth,  Beit.     Klafiroth, 

b.  iv.  s.  252      Id.  s.  256. 

Geognostic  and  Geografi/tic  Situations. — It   occurs   at 

Tolfa,  near  Civita  Vecchia,  in  nests,  kidneys,  and  small 

veins,  in   a  floetz  or  secondary  rock.     The  Hungarian 

varieties  are  found  in  beds  at  Bergszaz  and  NagyBe- 

gany,  in  the  country  of  Beregher,  in  Upper  Hungary. 

Uses Alum  is  obtained  from  this  mineral,  by  re- 
peatedly roasting  it,  then  lixiviating  it,  and  crystallizing 
the  solution  thus  obtained. 

Genus  IV.     FLUOR. 

Many  axes.  Cleavage  octahedral.  Hardness  ~  4.0. 
Sp.  gr.  n  3.0,  3.1. 

This  genus  contains  but  one  species,  viz.  Octahedral 
Fluor. 

1.  Octahedral  Fluor,  Jameson. — Flus,  Werner. 
Octaedrisches  Flus  Haloide,  Mohs. 

Tessular.     Cleavage  octahedral.     Hardness  —  4.0. 

It  is  divided  into  three  subspecies.  Compact  Fluor, 
Foliated  Fluor,  and  Earthy  Fluor. 

First  Subspecies. 
Compact  Fluor,  Jameson. — Dichter  Flus,  Werner. 

External  Characters. — Colours  greenish-grey,  green- 
ish-white, brownish-red,  mountain-grey,  and  greenish- 
black.  Occurs  massive.  Externally  and  internally  dull, 
or  feebly  glimmering.  Fracture  even,  passes  on  one 
side  into  small  splintery,  on  the  other  into  flat  con- 
choidal. Fragments  rather  sharp-edged.  More  or  less 
translucent.     Brittle,  and  easily  frangible. 

Chemical  Characters. — The  chemical  characters  are 
those  of  the  following  subspecies. 

Geognostic  and  Geografihic  Situations. — It  is  found  in 
veins,  associated  with  fluor-spar,  at  Stolberg,  in  the 
Hartz. 

Second  Subspecies. 
Foliated  Fluor,  Jameson — Flus-Spath,  Werner. 

External  Characters. — Most  common  colours  white, 
yellow,  green  and  blue,  seldomer  red,  grey,  brown, 
and  least  frequently  black.  Colours  of  all  degrees  of 
intensity,  and  sometimes  pieces  occur  spotted  or  striped. 
Green  cubes  occur  with  blue  angles,  &c.  Some  co- 
lours, as  sky-blue,  fade  by  keeping,  particularly  in  warm 
places.  Occurs  masbive,  disseminated,  also  in  distinct 
concretions,  which  are  large,  coarse,  small,  and  fine  gra- 
nular, sometimes  straight  prismatic,  which  are  travers- 
ed by  others  that  are  thick  and  fortification-wise  curved 
lamellar.  Striped  colour  delineation  in  the  direction  of 
these  concretions.  It  occurs  crystallized,  in  the  follow- 
ing figures: 

1.  Cube.  2.  Cube,  truncated  on  all  the  edges.  3. 
The  rhomboidal  or  garnet  dodecahedron.  4.  Cube, 
with  truncated  angles.  5.  Octahedron,  or  regular  dou- 
ble four-sided  pyramid.     6.  Cube,  with  bevelled  edges. 
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7.  Cube,  in  which  all  the  angles  are  acuminated  with 
three  planes,  which  are  set  on  the  lateral  planes.  8. 
Cube,  in  which  all  tlie  angles  are  acuminated  with  six 
planes,  which  arc  set  on  the  lateral  planes. 

Cubes  vary  from  very  large  to  very  small  ;  the  other 
crystals  are  only  small  and  middle  sized.  Crystals  ge- 
nerally placed  on  one  another,  and  form  druses;  but  are 
seldom  single.  Surface  smooth  and  splendent,  or  drusy 
and  rough,  as  in  the  rhomboidal  dodecahedron,  and 
some  octahedrons.  Internally  the  lustre  is  specular- 
splendent,  or  shining  and  vitreous.  Fragments  octa- 
hedral or  tetrahcdral.  Alternates  from  translucent  to 
transparent,  and  refracts  single.  Is  brittle,  and  easily 
frangible. 

Chemical  Characters. — Before  the  blowpipe  it  gene- 
rally decrepitates,  gradually  loses  its  colour  and  trans- 
parency, and  melts,  without  addition,  into  a  greyish- 
white  glass.  When  two  fragments  are  rubbed  against 
each  other,  they  become  luminous  in  the  dark.  When 
gently  heated,  or  laid  on  glowing  coal,  it  phospho- 
resces, (particularly  the  sky-blue,  violet-blue,  and  green 
varieties.)  partly  with  a  blue,  partly  with  a  green  light. 
When  brought  to  a  red-heat,  it  is  deprived  of  its  plios- 
phoresccnt  property.  The  violet-blue  variety  from 
Nertschinsky,  named  Chlorojihant:,  when  placed  on  glow- 
ing coals,  does  not  decrepitate,  but  soon  throws  out  a 
beautiful  verdigris-green  and  apple-green  light,  which 
gradually  disappears  as  the  mineral  cools,  but  may  be 
again  excited,  if  it  is  heated  ;  and  this  may  be  repeated 
a  dozen  of  times,  provided  the  heat  is  not  too  high. 
When  the  chlorophane  is  exposed  to  a  red-heat,  its  phos- 
phorescent property  is  entirely  destroyed.  Pallas  men- 
tions a  pale  violet  blue  variety  spotted  with  green,  from 
Catharinenburg,  which  is  so  highly  phosphorescent,  that, 
when  held  in  the  hand  for  some  time,  it  throws  out  a 
pale  whitish  light ;  when  placed  in  boiling  water,  a  green 
light;  and  exposed  to  a  higher  temperature,  a  bright 
blue  light.  When  sulphuric  acid  is  added  to  heated 
fluorspar,  in  the  state  of  powder,  a  white  penetrating 
vapour  (the  fluoric  acid)  is  evolved,  which  has  the  pro- 
perty of  corroding  glass. 

Constituent  Parts. 

Xorthumberland.            Gersdorf.  Gersdorf. 

Lime                            67.34                    67.75  65.0 

Fluoric  Acid             32.66                   32.25  35.0 


10000  100.00  100.0 

Thomson,  in  Wern.  Klafiroth,  Beit.  Richtcr,  Uber  die 

Mem.  vol.  i.  p.  11.  b.  iv.  s.  365.  Neuren  Ge- 

gnest.  V.  Chem.  b.iv.  s.  25. 

Geognostic  Situation.— It  occurs  principally  in  veins 
that  traverse  primitive,  tiansilion,  and  sometimes  secon- 
dary rocks  ;  also  in  beds,  associated  with  other  minerals  ; 
in  kidneys  in  secondary  limestone  ;  and  in  drusy  cavities 
in  trap-rocks. 

Geografihic  Situation.— -Eurofie.  Fluor-spar  is  a  rare 
mineral  in  Scotland,  having  been  hitherto  found  only  in 
four  places,  viz.  near  Monaltree  in  Aberdeenshire,  where 
it  is  contained  in  a  small  vein  of  galena  or  lead-glance 
which  traverses  granite ;  in  gneiss  in  Sutherland  ;  in 
secondary  poi'phyry  near  the  village  of  Gourock  in 
Renfrewshire ;  md  in  the  island  of  Papa  Stour,  one  of 
the  Shetland  islands,  in  small  quantity,  in  a  trap-rock. 
It  occurs  much  more  abundantly  in  England,  being 
found  in  all  tht  galena  veins  that  traverse  the  coal  for- 
mation ill  Cumberland  and  Durham  ;  in  great  tjuantiiies, 
and  often  associated  with  galena,  in  veins  or  kidneys,  in 


secondary  or  floetz  limestone,  in  Derbyshire;  and  it  is 
the  most  common  vein-stone  in  the  copper,  tin,  and  lead 
veins  that  traverse  granite,  clay-slate,  &c.  in  Cornwall 
and  Devonshire. 

Uses. — On  account  of  the  variety  and  beauty  of  its 
colours,  its  transparency,  the  ease  with  which  it  can  be 
worked,  and  the  high  polish  it  receives,  it  is  cut  into 
vases,  pyramids,  and  other  ornamental  articles.  The 
largest  masses,  and  most  beautiful  varieties  for  use,  are 
found  in  Derbyshire,  and  it  is  in  that  county  that  all  the 
ornamental  articles  of  fluor-spar  are  manufactured.  It 
is  also  used  by  the  metallurgist,  as  a  flux  for  ores,  par- 
ticularly those  of  iron  and  copper  ;  and  hence  the  name 
Jluor  given  to  it.  The  acid  it  contains  has  been  employed 
in  the  way  of  experiment  for  engraving  upon  glass. 

Third  Subspecies. 
E.4.UTHY  FLUOR,  Jameson — Erdiger  Fluss,  Karsten. 

External  Characters. — Colours  greyish  white,  and 
violet-blue,  and  sometimes  so  deep  as  almost  to  appear 
black.  Occurs  generally  in  crusts,  investing  some  other 
mineral.    Dull.    Earthy.    Friable,  passing  into  very  soft. 

Constituent  Parts. — It  is  said  to  be  a  compound  of 
Lime  and  fluoric  acid. 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
veins,  along  with  fluor-spar,  at  Beeralston  in  Devonshire  ; 
in  limestone,  along  with  fluor-spar  and  arragonitc,  in 
Cumberland. 

Genus  V._APATITE. 

One  axis.  Cleavage  rhomboidal.  Hardness  ~5  0. 
Sp.  gravity  ~3.1,  3.2. 

1.    Rhomboidal  apatite,    Jameson Rhomboedri- 

scher  FIus  Haloide,  Mohs. — Apatit,  Werner. 

Di-rhomboid— 131°  49',  109°  28'.  The  most  perfect 
cleavage  is  parallel  with  the  terminal  planes  of  a  six- 
sided  prism  ;  another,  less  distinct,  parallel  with  the  sides 
of  a  regular  six-sided  prism.     Hardness  :^5.0. 

This  species  is  divided  into  three  subspecies,  viz. 
Foliated  Apatite,  Conchoidal  Apatite,  and  Lamellar 
Apatite. 

First  subspecies. 

Foliated  apatite,  Jameson. — Geminer  Apatite, 
Werner. 

External  Characters. — Its  most  frequent  colour  is 
white ;  from  greenish-white  it  passes  into  mountain- 
green,  celandine-green,  light-green,  emerald-green,  and 
olive-green.  It  occurs  also  red  and  blue.  Sometimes 
it  is  pale  wine-yellow,  and  yellowish-brown.  Frequently 
several  of  these  colours  occur  in  the  same  piece.  It 
sometimes  occurs  massive  and  disseminated,  also  in 
distinct  concretions,  which  are  large  and  small  angulo- 
granular,  and  sometimes  thin  and  straight  lamellar ; 
generally  crystallized.  Its  secondary  figures  are  the  six- 
sided  prism,  and  six-sided  table,  variously  modified  by 
truncations,  bevelments,  and  acuminations.  The  crystals 
are  small,  very  small,  and  middle-sized;  and  occur 
sometimes  single,  sometimes  many  irregularly  superim- 
posed on  each  other.  The  lateral  planes  are  seldom 
smooth,  generally  longitudinally  streaked;  the  truncating 
and  acuminating  planes  are  smooth.  Externally  it  is 
splendent  or  shining;  internally  glistening, and  the  lustre 
is  resinous.  Fracture  intermediate  between  uneven  and 
imperfect  conchoidal.  Fragments  indeterminate  angular, 
and  rather  sharp-edged.   Generally  translucent ;  seldom 
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nearly  transparent, whenit  refracts  single.  Brittle,  and 
easily  fran'ihlt. 

Physical  Characters. — It  becomes  electric  by  heating, 
and  jlbd  b\  ijcm^;  rubbed  vviih  woollen  cloth. 

Chemical  Characters. — When  thrown  on  glowing  coals, 
it  emits  a  pale  j^rass-^rcen  phosphoric  liglu.  It  dissolves 
very  slowly  in  the  nitric  acid,  and  without  effervescence. 
It  gradually  loses  its  colour,  when  heated  belore  the 
blowpipe,  but  its  lusire  and  transparency  are  heightened. 
It  is  inlusible  without  addition. 

Constituent  Parts.     Lime  ...         55 

Pliospnonc  Acid,  and  trace  of  Manganese  45 — 100 
Kla/iroth,  bergni.  Jnurn.  1788,  b.  i.  s.  269. 

Geognostic  Situation. — It  occurs  in  tin-stone  veins,  and 
also  unbtdded  in  talc. 

Geografihic  Situation. — Europe. — It  occurs  in  yellow 
foliaied  talc,  and,  alonjj  with  fluor-spar,  in  the  mine  called 
Siena-Gwyn,  in  St.  Stephen's,  in  Cornwall,  also  at  St. 
Mahael's  Mount,  Gijdolphin-bal  in  Breage,  also  in 
Cornwall ;  and  in  various  districts  on  the  continent  of 
Europe. 

jlmerica. — It  occurs  in  grains  or  hexahedral  prisms 
in  granite,  near  Baltimore,  in  Maryland;  in  granite  and 
gneiss,  along  with  beryl,  garnet,  and  schorl, at  Gernian- 
lown  in  Pennsylvania;  in  non-pyrites  at  St.  Anthony's 
Nose,  in  the  Hudson  in  New  York  ;  in  granite,  at  Mil- 
ford  hills,  neai  New  Haven  in  Connecticut;  and  at  Tops- 
ham  in  Maine,  in  granite. 

Second  Subspecies. 

CONCHOIDAL   ApAriTE   OR    AsPAR  AGUS  StONE,  c/amf- 

jon. — Muscnhcher    Apatit,    Hausmann.     Spargeistein, 
Werner. 

External  Characters. — Colours  green  and  wine-yel- 
low, bordering  on  orange-yellow.  Also  sky-blue,  green- 
ish and  yellow-grey,  and  clove-brown.  Sometimes 
massive  and  disseminated,  also  in  distinct  concretions, 
which  are  large  j^ranular;  but  most  frequently  crystal- 
lized, and  in  the  following  figures: 

1.  Equilateral,  longish,  six-sided  prism,  acuminated 
with  six  planes,  which  are  set  on  the  lateral  planes.  2. 
The  same  figure,  truncated  on  the  lateral  edges  of  the 
prism. 

Crystals  middle-sized,  small,  and  very  small ;  some- 
times longitudinally  streaked,  and  sometimes  traversed 
by  cross  rents.  Externally  crystals  splendent  and  vitre- 
ous: internally  shining,  and  resinous.  Fracture  small 
and  imperfect  conclioidal.  Fragments  rather  blunt-edged. 
Alternates  from  uansparent  to  translucent.  In  other 
characters  aia;rees  with  the  foliated  apatite. 

Chemical  Characters. — Some  varieties  of  this  subspe- 
cies do  not  pliosphoresce  when  exposed  to  heat. 

Constituent  Parts. 

Apatite  from  Uto.  From  Zillerthal. 

Phosphate  ol  Liinc,     92  00  Lime,         .         .         53.75 

Carbonate  of  Lime,       6.00  Phosphoric  Acid,       46  25 

Silica,  .         .         I  00  

Loss  in  heating,    .         0  50  100 

Manganese  a  trace.      £lafiroth.  Belt. 

99  50  b.  iv.  s.  197. 

Kla/irot^,  B'.it. 
b.  V.  s   181. 

Geognostic  and  Geograjihic  Situations. — Eurofie. — It 
occurs,  imbedded  in  gneiss,  near  Kincardine  in  Ross- 


shire  ;  also  in  beds  of  magnetic  ironstone,  along  with 
sphi-ne,  calcareous-spar,  hornblende,  quartz,  and  augite, 
at  Arendal  ii,  Norway. 

America. — Intbcdded  in  granite  at  Baltimore;  in 
gneiss  at  Gcrniantown ;  and  in  mica-slate  in  West 
Greenland. 

Third  Subspecies. 

Phosphouite, ./amt'ion.     Piiosphorit,  Werner. 
Tins  Suijspecies  is  divided  into  two  Kinds,  viz.  Com- 
mon Phosplioriie,  and  Earthy  Phosphorite. 


First  Kind. 


Gemeiner  Phos- 


CoMMON  Phosphorite,  Jameson 
phorii,  Karsten. 

External  Characters. — Colour  yellowish-white,  some- 
times approachiDi^  to  grcyish-white.  Occasionally  spot- 
ted pale  ochreycllow,  and  yellowish-brown.  Occurs 
massive,  and  in  distinct  concretions,  which  are  thin 
and  curved  lamellar.  Surface  uneven  and  drusy. 
Dull  or  glistening.  Cleavage  imperfect  curved,  and 
generally  flonlorm.  Fracture  uneven.  Fragments  in- 
determinate angular,  and  rather  blunt-edged.  Opaque, 
or  feebly  translucent  on  the  edges. 

Chemical  Characters- — It  becomes  white  before  the 
blowpipe,  and,  according  to  Proust,  melts  with  diffi- 
culty into  a  white-coloured  glass.  When  rubbed  in  an 
iron  mortar,  it  emits  a  green-coloured  phosplioric  li^lit ; 
and  the  same  effect  is  produced  when  it  is  pounded 
and  thrown  on  glowing  coals. 

Constituent  Parts.—Uniie,      ....     59  0 
Pnosphoric  Acid,  .     34.0 
Silica,      ....       2.0 
F'luoric  Acid,    .     .       3.5 
Muriatic  Acid,      .       0.5 
Caibonic  Acid,      .        1.0 
Oxide  ol   Iron,       .        1.0 — 100.0 
Pelletier,  Journal  des  Mines,  N.  166. 
Geognostic  and   Geograjihic  Situations. — It  occurs  in 
crusts,  and  crystallized,  along  with   apatite   and   quartz, 
at  Schlackenwald,    in    Bohemia,    but    most  abundantly 
near  Leigrosan,  in  the    province    of    Estremadura,    in 
Spain,  where  it  is  sometimes  associated  with    apatite, 
and  forms  whole  beds,  that  alternate  with  limestone  and 
quartz. 

Second  Kind. 

Earthy  Phosphorite,  Tameson.     Erdiger  Phospho- 

rit,  Karsten. 

External  Characters. — Colours  greyish-while,  green- 
ish-wnite,  and  pale  greenish-grey.  Consists  of  dull 
dusty  particles,  which  are  partly  loose,  partly  cohering, 
and  wiiich  soil  slightly,  and  feel  meagre  and  rough. 

Chemical  Characters. — It  phosphoresces  when  laid  on 

glowing  coals. 

Earthy  Phosphorite  from  Marmarosch. 
Constituent  Parts. — Lime,  ....  47  00 
Phosphoric  Acid,  32.25 
Fluoric  Acid,  .  2.50 
Silica,  ....  0.50 
Oxide  of  Iron,  .  0.75 
Water,  ....  1.00 
Mixture  of  Quartz 

an '.  Loaii).  .     .      11.5:' — 95  50 
Ktafiroth   B'-ii.  b.  n.   ,.  373. 
Geognostic  and  Geografihic  Situations. — h  occurs  in  a 
vein,  in  the  district  ot  Marmarosch  in  Hungnry. 
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Genus  VI.     LIMESTONE. 

Kalk-Haloide.  Mohs. 

One  and  three  axes.  Cleavage  di-prisniatic ;  rhom- 
boidal.  Hardness  ranges  from  3.0  to  4.5.  Sp.  gr.  _ 
3.5  —  3.2. 

This  genus  contains  four  species,  viz.  1.  Prismatic  or 
Arragonite.  2.  Rhoniboidal,  or  calcareous  spar.  3.  Short- 
axedi  including  dolomite  and  several  varieties  of  rhomb- 
spar.  4.  Long-axed.  Rhomb-spar  in  part. 

L  PiiisMATio  Limestone,  or  Aubaoonite,  Jame- 
son. Prismatischer  Kalk-Haloide,  Mohs.  Arragon, 
Werner. 

Vcrlical  prism  z:  113°  56';  horizontal  prism  in  the 
direction  of  the  shorter  diagonal  109°  28'.  The  cleav- 
age is  the  same,  but  most  distinct  in  the  direction  of 
the  smaller  diagonal  of  the  vertical  prism.  Hardness 
=  3.5,  —  4.0.     Sp.  gr.  zr.  2.6,  —  3.0. 

This  species  is  divided  into  two  subspecies,  viz.  Com- 
mon Arragonite,  and  Coralloidal  Arragonite. 


First  Subsi'eoies. 


Gemeiner  Arra- 


CoMMON   Arragonite,  Jamesoji 
gon,  Wtriier. 

External  Characters. — Colours  white,  grey,  green,  and 
violei-bluc.  In  some  crystals,  green  and  blue  colours 
occur  together,  and  sometimes  also  grey.  Occurs  mas- 
sive, and  in  distinct  concretions,  which  are  thick,  thin, 
and  very  thin  prismatic,  and  sometimes  scopiformly  di- 
verging.    It  is  frequently  crystallized. 

The  following  are  some  of  its  secondary  figures  : 
!.  Irregular  six-sided  prism,  frequently  with  four  late- 
ral edges  of  about  116°,  and  two  of  128°;  or  with 
three  lateral  edges  of  128°,  two  of  116°,  and  one  of 
104°.  These  are  formed  by  the  grouping  of  several 
oblique  four-sided  prisms,  bevelled  on  the  extremi- 
ties. Sometimes  this  prism  is  so  flat,  that  it  appears 
like  a  table. 

2.  Six-sided  table. 

When,  on  the  contrary,  the  long  six-sided  prism 
becomes  acicular,  there  is  formed 

3.  Long,  and  generally  acicular  double  six-sided  pyra- 
mids. 

The  crystals  are  middle-sized  and  small ;  they  are 
generally  attached  by  their  terminal  planes,  seldomer 
by  their  lateral  planes  ;  sometimes  imbedded,  and  are 
to  be  observed  intersecting  each  other.  Lateral  planes 
of  the  crystals  sometimes  smooth,  more  frequently  more 
or  less  deeply  streaked  or  grooved.  Terminal  planes 
seldom  smooth,  generally  uneven  and  rough,  and  some- 
times also  dei  piy  notched.  External  lustre  varies  from 
dull  to  shining,  and  is  vitreous:  internally  shining  and 
glistening,  and  vitreous,  inclining  to  resinous.  Frac- 
ture small  and  impeifect  conclioidal,  passing  into  un- 
even. Fragments  indeterminate  angular,  and  rather 
sharp-edged  ;  in  the  prismatic  varieties  splintery.  Trans- 
lucent, passing  into  semi-transparent,  and  refracts  double. 
Brittle,  iuul  easily  frangible. 

Chemical  Characters. — If  we  expose  a  small  fragment 
to  the  llanie  cl  a  candle,  it  almost  imme(ii;itcly  splits 
into  while  particles,  which  are  dispersed  around  the 
flame.  This  change  takes  place  princi|)ally  with  frag- 
ments of  transparent  crystals,  fragments  of  the  other 
varie'ies  becoming  merely  white  and  friable.  Fiag- 
ments  of  calcareous-spar,  when  placed  in  a  simil  ir  situ- 
ation, undergo  no  alteration.  Completely  soluble,  with 
effervescence,  in  the  nitric  and  muriatic  acids. 
Vol.  Xlll.     Part  II. 


ConatUuent  Parts. 

From  Molina  in  Arragon. 
Carbonate  of  Lime,      .     .     94.5757 
Carbonate  of  Strontian,     .       3.9662 
Hydrate  of  Iron,       .     .     .       0.7060 

Water  of  Crystallization,  .       0  3000 99.5489 

Stromeyery'm  Gilbert's  Annulen  der  Physik,  xiv.  217. 
October,  1813. 
Geognostic  and  Geogra/ihic  .Situations. — Eurc/ie.  It 
occurs  along  wiih  galena  in  the  lead  mines  ol  Lead- 
hills,  and  in  secondary  irap-rocks  in  different  parts  of 
Scotland.  It  is  one  of  the  many  interesting  minerals 
met  with  in  the  secondary  trap-rocks  of  the  island  ol 
Iceland,  and  in  the  trap-rocks  ol  the  Department  of 
the  Puy  de  Dome,  of  Caupenne  near  Dax,  and  at 
Bastanes  in  Beam,  all  in  France. — America.  It  is  found 
in  the  trap-rocks  in  Kannioak  in  North  Greenland,  and 
in  the  Haasen  Island,  also  in  North  Greenland.  Spe- 
cimens of  it  have  been  met  with  at  Guanaxuato  in 
Mexico,  but  not  in  Peru. — jisia.  It  occurs  in  the  trap- 
rocks  of  Van  Diemen's  Land,  and  in  the  neielibouring 
islands. — Africa.  It  is  enumerated  amongst  the  simple 
minerals  contained  in  the  trap  or  lava  rocks  of  the  isle 
of  Bourbon. 

SECOND    SUBSPECIES. 

Coralloidal  Arragonite. — Jameson. 

External  Characters. — Its  most  frequent  colours  arc 
varieties  of  white.  It  occurs  massive,  reniform,  tube- 
rose, coralloidal,  imperfect  globular;  in  distinct  con- 
cretions, which  are  fibrous,  generally  straight,  seldom 
curved,  and  stellular  and  scopiform ;  sometimes  also 
in  reniform  curved  lamellar,  and  large  angulo-granular 
concretions.  Lustre  glimmering,  or  glistening  and 
pearly.  Fracture  fine  splintery.  Fragments  wedge- 
shaped  and  splintery.  Translucent,  or  translucent  on 
the  edges.  In  other  characters,  agrees  with  the  pre- 
ceding subspecies. 

Geognostic  and  Geogrnfihic  Situations. — It  is  found 
in  Dulton  Fell  in  Cumberland,  also  in  the  iron  mines  of 
Stiria  and  Carinthia,  and  at  St.  Marie  aux  Mines. 

II.  Limestone,  Jameson. — Rhomboedrischer  Kalk- 
Haloide,  Mo/is. 

Rhomboid  —  105°  5'.  The  most  perfect  cleavages 
are  in  the  direction  of  the  faces  of  the  primitive  rhom- 
boid :  less  perfect  in  the  direction  of  a  (latter  rhom- 
boid;  a  third  still  less  perfect,  which  is  parallel  with  the 
planes  of  a  sis-sided  prism  ;  and  a  fourth,  the  most 
imperfect,  which  is  parallel  with  the  terminal  planes 
of  the  six-sided  prism.  Hardness  ZZ  3.5.  Sp.  gr.  — 
2.5,  —  2.8. 

This  species  is  divided  into  twelve  subspecies,  viz.  \. 
Foliated  Limebtone  ;  2.  Compact  Limestone  ;  3.  Chalk 
4.  Agaric  Mineral ;  5.  Fibrous  Limestone;  6.  Calc-Tuff 
7.  Peastone;  8.  Slate-Spar  ;   9.  Aphrite  ;    10.  Lucullite 
11.  Marl ;   12.  Bituminous  Marl  Slate. 

FIRST  SUBSPECIES. 

Foliated  Limestone,  Jameson. — Blattriger,  Kalk- 
stein,  IVerner, 

This  subspecies  is  divided  into  two  kinds,  viz.  Cal- 
careous-spar, and  Foliated  Granular  Limestone. 

First  Kind. 

Calcareous-spar,  or  Calc-spar,  Jameson,— Kdklk- 
spath,  Werner, 
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External  Character). — Its  colours  are  white,  grey, 
red,  blue,  green,  yellow,  yellowish-brown,  and  grey- 
ish-black. While  and  grey  varieties  occur  more  fre- 
quently in  the  massive;  yellow,  green,  and  red,  in 
those  which  are  crystallized.  White-coloured  trans- 
parent varieties  are  often  iridescent.  It  occurs  mas- 
sive, disseminated,  globular,  botryoidal,  reniform,  tube- 
rose, stalactitic,  tubular,  cellular,  and  curtain-shaped  ; 
also  in  distinct  concretions,  which  are  large  coarse, 
rarely  small,  angulof^ranular  ;  sometimes  very  thick, 
thick  and  tliin,  prismatic,  generally  wedge-shaped  pris- 
matic ;  always  straight  ;  sometimes  parallel,  sometimes 
scopiform  prismatic  ;  and  these  are  intersected  by  lamel- 
lar concretions,  which  are  fortification-wise  bent,  and  very 
frequently  crystallized.  The  suite  of  crystallizations 
of  calcareous-spar  far  exceeds  in  extent  that  of  any 
other  mineral  hitherto  discovered.*  The  principal 
varieties  are  by  Werner,  according  to  his  method, 
brought  under  three  classes  or  subdivisions,  which  not 
only  form  series  amongst  themselves,  but  are  connected 
together  in  such  a  manner,  that  the  last  member  of  the 
third  class  joins  with  the  first  member  of  the  first  class, 
and  thus  the  whole  forms  a  very  beautiful  returning 
series.  Each  of  these  divisions  have  their  characteris- 
tic crystalline  form,  viz.  The  first  an  acute  double  tix- 
aided  fiyramid ;  the  second  an  equiangular  six-sided 
prism,  (mcluuing  the  six-sided  table;)  and  the  thiid 
a  rhomboid  or  three-sided  pyramid. 

I.  Acute  six-sided  Pyramid. 

When  perfect,  it  is  always  acute,  and  two  and  two 
lateral  planes  meet  under  obtuser  angles  than  the  others. 
It  is  generally  obliquely  streaked,   but   the  streaks  run 
from  the  acute  towards  the  obtuse  edges. 
It  occurs, 

A.  Single. 

B.  Double.  The  lateral  planes  of  the  one  set  obliquely 

on  the  lateral  planes  of  the  other,  so  that  the  edge 
of  the  common  base  forms  a  zig-zag  line. 
These  pyramids  occur  either  perfect,  or  in  the  fol- 
lowing varieties : 

1.  The  apex  acuminated  with  three  planes,  which  are 
set  on  the  obtuse  lateral  edges.  These  are  parallel 
with  the  cleavage. 

2.  The  apex  flatly  acuminated  with  three  convex  faces, 
which  are  set  on  the  acute  lateral  edges.  The  con- 
vexity is  in  the  direction  of  the  axis  of  the  double 
pyramid. 

3.  The  angles  on  the  common  base  of  the  double  pyra- 
mid truncated,  thus  forming  a  transition  into  the  six- 
sided  prism. 

4.  The  acute  lateral  edges  of  the  double  pyramid  some- 
times truncated,  and  either  with  straight  and  smooth 
planes,  or  with  convex  and  uneven  planes. 

5.  Twin-crystal. 

The  double  six-sided  pyramids  apparently  pushed  into 
each  other  in  the  direction  of  their  length,  in  which 
they  are  either 
(1.)  Unchanged  in  position,  when  the  acute  edges  rest 

on  the  obtuse  edges  ;  or  they  are 
(2.)  Turned  around   one-sixth  of  their  periphery,  so 
that  obtuse  edges  are  set  on  obtuse  edges,  and  acute 


edges  on  acute  edges ;  and  the  alternate  angles  on 
the  common  base  have  broken  re-entering  angles ; 
or  the  angles  on  the  common  basis  are  truiicated, 
and  thus  a  transition  is  formed  into  the  next  fol- 
lowing principal  form. 

II.  Equiangular  six-sided  Priam. 

It  is  equiangular,  but  generally  with  alternate  broad 
and  narrow  lateral  planes.  It  originates  from  the  pyra- 
mid No.  3.  ;  and  hence  it  presents  the  following  varie- 
ties : 

1.  The  equiangular  six-sided  prism,  acutely  acumi- 
nated with  six  planes,  of  which  two  and  two  meet 
under  obtuse  angles,  and  each  is  set  obliquely  on  the 
lateral  edges.  Sometimes  the  acute  acuminating 
edges  are  truncated,  or  they  are  bevelled,  and  the 
edges  which  the  bevelling  planes  make  with  the 
broad  lateral  planes,  truncated. 

2.  In  other  varieties,  the  apices  of  the  acuminations 
are  more  or  less  deeply  trun'ated,  and  sometimes  so 
deeply,  that  the  acuminating  planes  appear  as  trun- 
cating planes  on  the  angles  of  the  prism. 

3.  The  preccditig;  figure,  in  which  the  six-planed  acu- 
mination  isjlatly  acuminated  with  three  planes,  which 
are  set  on  the  acute  edges  of  the  six-planed  acumina- 
tion. 

4.  Six  sided  prism  acutely  acuminated  with  three  planes 
which  are  set  on  the  uUcriiate  lateral  planes.  The 
apex  of  the  acumination  is  sometimes  more  or  less 
deeply  truncated.  Sometimes  the  truncation  is  so 
deep,  that  the  remains  of  the  acuminating  planes  ap- 
pear as  truncations  on  the  alternate  terminal  edges. 
In  other  varieties  the  piism  becomes  so  short,  that  the 
acuminating  planes  meet  and  form  an  acute  double 
three-sided  pyramid. 

5.  When  the  planes  of  the  flat  three-planed  acumination 
N°  3.  increase  so  much  that  those  of  the  six-planed 
acumination  disappear,   a    six-sided   prism  is  formed, 

Jiatly  acuminated  with  three  planes,  which  arc  set  on 
the  alternate  lateral  planes  in  an  unconformable  posi- 
tion. When  the  prism  disappears,  there  is  formed  an 
obtuse  double  three-sided  pyramid. 

These  prisms  are  often  pyramidally  aggregated. 

6.  When  the  prism  becomes  very  low,  it  may  be  viewed 
as  an  equiangular  six-sided  table,  which  is  sometimes 
aggregated  in  a  rose-like  lorm. 

7.  Sometimes  the  six-sided  prism  is  truncated  on  the 
lateral  edges,  and  thus  forms  a  twelvt-sided  prism. 
The  prisms  are  aggregated  in  a  pyramidal,  manipular, 
scopiform,  and  tabular  manner. 

III.    Three-Sided  Pyramid. 

It  is  divided,  according  to  the  magnitude  of  the  sum- 
mit-angle, into  the  following  varieties  : 

1.  Fery  obtuse  three-sided  pyramid,  neiirly  lubnVdT.  It  is 
sometimes  aggregated  in  a  rose-like  toim. 

2.  Plat  three- sided  pyramid,  in  which  the  lateral  planes 
of  the  one  are  set  on  the  lateral  edges  of  the  other. 
The  angles  on  the  common  basis  are  sometimes  trun- 
cated, and  frequently  the  apices  of  the  pyramid  are 
more  or  less  deeply  truncated.     When  the  truncation 


*  Rome  de  Liile  eoumerates  26  varieties  of  ealcareous-spar—HaiJy  above  150 — and  Bournon  642.     Many  more  might  be  de- 
aeribed. 
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on  the  apices  is  very  deep,  the  crystal  appears  as  a 

six-sided  table,  in  whicli  the  terminal   planes  are  set 

on  alternately  oblique. 
3,  Jcute  three-sided  (lyramid.     This   fornti  very  nearly 

resembles  the  cube. 

It  would  extend  this  description  too  much,  were  we 
to  attempt  to  give  an  account  of  every  variety  of  form 
exhibited  by  tliese  crystals ;  and  besides,  we  have  al- 
ready enumerated  the  principal  ones.  The  crystals 
occur  of  various  ma^cnitudes,  as  large,  small,  and  very 
small.  The  lateral  planes  of  the  prisms  and  pyramids 
are  generally  shining,  splendent,  and  smooth;  the  acu- 
minating planes  frequently  streaked  or  drusy,  seldom 
granulated.  Someiiiiics  it  occurs  in  extraneous  external 
forms  of  shells.  8cc.  Internally  it  is  generally  specular 
splendent,  or  shining,  sometimes  glistening,  and  the 
lustre  is  vitreous,  which  inclines  sometimes  to  resinous, 
and  more  rarely  to  pearly.  Fracture  perfect  conchoidal. 
Fragments  indeterminate  angular,  and  rather  sharp- 
edged,  or  they  are  rhomboidal.  Occurs  transparent, 
semi-transparent,  and  occasionally  only  translucent.  It 
refracts  double.*     Brittle,  and  very  easily  frangible. 

Chemical  Characters. — It  is  infusible  before  the  blow- 
pipe. Out  it  becomes  caustic,  losing  by  complete  cal- 
cination about  43  per  cent.;  effervesces  violently  with 
acids. 

Constituent  Parts. 

Iceland  Iceland 

Spar.  Spar. 

Lime,          -          -    56.15  55.50 

Carbonic  Acid       -    43.70  44.0a 

Water          -           -  0.50 
Oxide  of  Manganese, 
with  trace  of  Iron,  0.15 


Iceland  From  An- 

Spar.  dreasberg. 

56.50  55.9802 

43  00  43  5635 

0.50  0.1000 

0.3562 


lUO.OO  100  00  10000  100.0000 

jtrsnvyer,  Gilbert*!  Annalen    Philifi3.,Vh\\.    Geh\.  Suiholx^     Stromeyer^G\\- 

for  1813,  p.  217.  Mag.  xiv.  290.    JourD.  iv.  413.  ben's  An.  fur 

1813,  p.  217. 

Geognoslic  Situation. — It  never  occurs  in  mountain- 
masses,  but  veiiigeiious  in  almost  every  rock,  from  gra- 
nite to  the  newest  sec  ondary  formation. 

An  interesting  geognoslic  character  of  calcareous- 
spar,  is  the  uniformity  of  its  crystallizations  in  particular 
districts.  Thus,  in  the  mines  of  Derbyshire,  the  acute 
six-sided  pyramid  and  its  congenerous  forms  are  the 
in<;st  frequent  and  abundant  ;  at  Schneeberg  in  Saxony, 
and  in  the  Upper  Hartz.  the  prevailing  forms  are  the 
regular  six-sided  prism  and  table;  while  in  the  mines 
of  Freyberg,  the  most  frequent  forms  are  the  regular 
six-sided  prism,  acuminated  with  three  planes,  set 
on  the  lateral  planes,  and  the  flat  double  three-sided 
pyramid. 

Geografihic  Situation. — This  mineral  is  so  common  in 
every  couiuiy,  as  lo  render  any  account  of  its  geographic 
distribution  unnecessary. 

Second  Kind. 

Granular   Foliated   Limestone,  Jameson. Bl'at- 

trig'  r  K6r:i.  -ti   Ki'ksici:i,  Werner. 

External  Characters-— \\s  most  common  colour  is 
■white,  grey,  red,  yellow,  and  green.  Has  generally  but 
one  colour  ;  sometimes,  however,  it  is  spotted,  dotted, 
clouded,  striped,  and  veined.  Occurs  massive,  and  in 
angulo-granular  distinct   concretions.     Internally  alter- 


nates from  shining  to  glistening,  and  glimmering ;  lustre 
intermediate  between  pearly  and  vitreous.  Fracture 
foliated,  but  sometimes  inclines  to  splintery.  Fragments 
indeterminate  angular,  and  rather  blunt-edged.  More 
or  less  translucen'.     B'itile,  and  easily  frangible. 

Chemical  Characters. — It  generally  phosphoresces 
when  pounded,  or  when  thrown  on  glowing  coals.  It  is 
infusible  before  the  blow-pipe.  It  dissolves  with  effer- 
vescence in  acids. 

Constituent  Parts. — Lime,  56.50 

Carbonic  Acid,  43.00 

Water,  .  0.50—100 

Bucholz,  in  Neuen  Journal  der  Chem.  iv.  s.  419. 

Geognostic  Situation. — This  mineral  occurs  in  beds, 
in  granite,  gneiss,  mica  slate,  clay-slate,  syenite,  green- 
stone, grey-wacke,  and  rarely  in  some  of  the  secondary 
rocks. 

Geografihic  Situation.— This  mineral  occurs  in  all  the 
great  ranges  of  primitive  rocks  that  occur  in  Europe, 
and  in  such  as  have  been  examined  in  Asia,  Africa,  and 
America. 

Uses. — All  the  varieties  of  this  subspecies  may  be 
burnt  into  quicklime  ;  but  it  is  found,  that  in  many  of 
them,  the  concretions  exfoliate  and  separate  during  the 
volatilization  of  their  carbonic  acid,  so  that  by  the  lime 
when  they  are  rendered  perfectly  caustic,  their  cohesion 
is  destroyed,  and  they  fall  into  a  kind  of  sand, — a  cir- 
cumstance which  will  always  render  it  improper  to  use 
such  varieties  in  a  common  kiln.  But  the  most  important 
use  of  this  mineral  is  as  marble.  These  marbles  have 
been  knoivn  from  a  very  early  period  ;  and  ancient  sta- 
tuaries have  immortalised  their  names,  by  the  master- 
pieces of  art  which  they  have  executed  in  them.  Of  the 
ancient  marbles,  the  most  celebrated  are  those  of  Paros, 
Pentelicus,  and  Carrara.  Marbles  of  different  descrip- 
tions occur  in  Scotland,  England,  and  Ireland,  as  ap- 
pears from  the  following  enumeration. 

Scottish  Marbles. 

The  Marbles  of  this  part  of  Great  Britain  have  hi- 
therto been  but  little  attended  lo,  although  it  is  highly 
probable  that  many  valuable  varieties  occur  in  the  dif- 
ferent primitive  and  transition  districts.  At  present,  we 
shall  miiiiioii  i  few  ol  the  best  known  varieties. 

1.  Tiree  Marble. — Of  this  marble  there  are  two  varie- 
ties, viz.  the  R  fi  an'!  White. 

a.  Red  Tiree  Marble.— T\\\%  is  one  of  the  most  highly 
prized  ol  the  Si  otusii  maibles.  lis  colouis  are  red,  of 
various  tints,  such  as  rose-red  and  flesh-red  ;  also  red- 
dish-whiie  ;  its  lustre  is  glimmering  ;  and  the  fracture 
is  minute  foliated,  accompanied  with  splintery.  It  is 
very  faintly  translucent,  or  only  highly  translucent  on 
the  edges.  It  is  always  intermixed  with  diflcrent  other 
earthy  minerals,  that  add  to  its  beauty,  and  give  it  a 
peculiar  appearance.  The  most  frequent  of  the  imbed- 
ded minerals  is  common  hornblende ;  the  others  are 
pale-green  sahlite,  blackish-brown  mica,  and  green 
chlorite.  In  some  varieties  the  hornblende  is  so  abun- 
dant, that  at  fiisl  sight  they  might  be  confounded  with 
syenite  :  in  others,  where  nearly  the  whole  mass  is  of 
hornblende,  it  would  be  considered  as  a  variety  of  horn- 
blende rock. 

b.  White    Tiree   Marble. — Its    colours    are    greyish- 


/ 


•  The  double  refracting  power  of  calcareous-spar  was  first  observed  by  Erasmus  Bartholin. 
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white  and  bluish-white:  it  contains  scales  of  mica,  and 
crystals  or  ijruins  of  common  Iiornblende;  which  latter, 
when  ininuiely  dill'ustd,  fiive  llie  marble  a  screen  or 
yellowish-ijrecn  colour,  and,  when  very  intimately  com- 
bined with  the  mass,  form  beautiful  yellowish-grccn 
spois. 

2.  lona  Marble. — Its  colours  are  greyish-white  and 
snow-white.  Its  lustre  is  s^liinmering,  and  fracture  mi- 
nuLc  loliatcd,  coml)incd  with  splintery.  It  is  harder  than 
most  of  the  other  marbles.  It  is  an  mtimate  mixture  of 
liiutstone  and  trcmoli'.i  ;  for  if  we  immerse  it  in  an  acid, 
the  carbonate  of  hme  will  be  dissolved,  and  the  fibres  of 
treinolile  remain  ui\aln-rcd.  It  is  sometimes  intermixed 
with  steatite,  whicli  gives  it  a  (^rcen  or  yellow  colour,  in 
spots.  Tliese  yellow  or  green-coloured  portions  receive 
a  considerable  polish,  and  have  been  erroneously  describ- 
ed as  nephritic  stone,  and  aie  known  also  under  the 
name  of  lotia  or  Icalmki'l  Pebbles.  The  marble  itself 
does  not  receive  a  hiijli  polish:  this,  with  its  great  hard- 
ness, have  brought  it  into  disrepute  with  artists.  Several 
of  the  varieties  of  lona  marble  are  dolomite. 

3.  Skye  Marble. — In  the  Island  of  Skye,  in  the  pro- 
perty of  Lord  Macclonald,  there  are  several  varieties  of 
marble,  deserving  of  attention,  inclosed  in  porphyry, 
sandstone,  and  trap-rocks.  One  variety  is  of  a  greyish 
inclining  to  snow-white  colour :  another  greyish-white, 
veined  with  asli-grey;  and  a  third  is  ash-grey,  or  pale 
bluish-grey,  veined  with  lemon-yellow  or  siskin-green. 
Dr.  M'Culloch  has  described  other  varieties  ;  and  more 
minute  details  are  expected  from  his  promised  work  on 
the  "Geology  of  the  Hebrides." 

4.  Assynt. — The  following  varieties  of  marble,  found 
in  Sutherland,  have  been  introduced  into  commerce  by 
Mr.  Joplin  of  Gateshead. 

a.  White  marble,  which  acquires  a  smooth  surface 
on  the  polisher,  but  remains  of  a  dead  hue,  like  the 
marble  of  lona:  hence  its  uses  as  an  ornamental  marble 
are  much  circuinsciibed. 

b.  White  mottled  with  grey,  and  capable  of  receiving 
a  high  polish,  and  is  not  deficient  in  beauty. 

c.  Grey-coloured,  and  highly  translucent  and  crystal- 
line, and  capable  of  being  applied  to  the  purposes  of 
ornament  in  sepulchral  sculpture. 

d.  Dove-coloured,  compact,  translucent,  and  receiving 
a  good  polish. 

e.  Pure  white,  and  translucent,  and  capable  of  being 
used  in  plain  ornaments;  but  too  translucent  for  sculp- 
ture. 

/.  White,  with  irregular  yellow  marks,  from  being  in- 
termixed with  serpentine.     It  is  very  compact. 
g.   White  variety,  with  layers  of  slate-spar. 

5.  Glen  Tilt  Marble  — The  limestone  of  Glen  Tilt, 
first  mentioned  by  Dr.  Macknight,  in  his  description  of 
that  valley,  has  of  late  attracted  the  notice  of  the  Duke 
of  Athole,  through  the  suggestion  of  Dr.  M'Culloch. 
The  marbles  are  white  and  grey,  and  veined  or  spotted 
with  yellow  or  green  :  they  vary  in  the  size  of  the  grain 
or  concretion,  and  also  in  the  degree  and  kind  of  polish 
they  receive. 

6.  Marble  of  Ballichuliah. — This  marble  is  of  a  grey 
or  white  colour,  and  is  very  compact.  It  may  be  raised 
in  blocks  of  considerable  size. 

7.  Boyne  Marble. — Its  colours  are  grey  or  white,  and 
it  receives  a  pretty  good  polish. 

8.  Blairffunvrie  Marble. — Mr.  Williams,  in  his  Natu- 
ral History  of  the  Mineral  Kingdom,  mentions  a  beau- 
tiful saline  marble,  of  a  pure  white  colour,  which  oc- 


curs near  Blairgowrie  in  Perthshire,  not  far  from  the 
road  side.  According  to  him,  it  may  be  raised  in  blocks 
and  slabs,  perfectly  free  of  blemishes,  and  in  every  re- 
spect fit  to  be  employed  in  statuary  and  ornamental 
architecture. 

9.  Glenavon  Marble, — is  of  a  white  colour,  and  the 
concretions  are  large  granular.  It  is  mentioned  by 
Williams  as  a  valuable  marble ;  but  he  adds,  that  its 
situation  is  remote,  and  diflicult  of  access. 

English  Marbles. 

Hitherto  but  few  marbles  of  granular  foliated  lime- 
stone have  been  quarried  in  England  ;  the  greater 
number  of  varieties  belonging  to  the  iloetz  or  secondary 
limestone.  One  of  the  most  remarkable  of  the  English 
marbles  of  the  present  class,  is  that  of  Anglesea,  named 
Mona  Marble,  which  is  not  unlike  the  Verde  Antico.  Its 
colours  arc  greenish-black,  leekgreen,  and  sometimes 
purple,  irregularly  blended  with  white;  but  they  are  not 
always  seen  together  in  the  same  piece.  The  white  part 
is  limestone  :  the  green  shades  are  said  to  be  owing  to 
serpentine  and  asbestos.  Tlie  Black  Marbles  found  in 
England,  are  varieties  of  LucuUite. 

Irish  Marbles. 

The  Black  Marbles  of  Ireland,  now  so  generally  used 
by  architects,  are  LucuUites.  In  the  county  of  W^ater- 
ford,  diiferent  kinds  of  marble  are  known  ;  thus  at  To- 
reen,  there  is  a  fine  variegated  son,  of  various  colours, 
viz.  chesnut-brown,  while,  yellow,  and  blue,  and  which 
takes  a  good  polish  :  a  grey  marble,  beautifully  clouded 
with  white,  susceplil)le  of  a  good  polish,  has  been  found 
near  Kilcrtiinj),  in  the  parish  of  Whitechurch,  in  the 
same  county.  At  Loughlougher,  in  the  county  of  Tippe- 
rary,  a  fine  purple  marble  is  found,  which,  when  polish- 
ed, is  said  to  be  beaulilul.  Smith  describes  several 
variegated  maiblesin  the  county  of  Cork  ;  but  whether 
tliese,  and  others  now  enumerated  as  Irish  marbles,  are 
granular  limestone,  I  cannot  discover,  as  I  have  neither 
met  with  good  descriptions  of  them,  nor  seen  any  speci- 
mens. Thus,  he  mentions  one  with  a  purplish  ground, 
and  white  veins  and  spots,  found  at  Churchlown ;  a 
bluish  and  white  marble  from  the  same  place;  and  seve- 
ral fine  ash-coloured  varieties,  as  that  of  Castle  Hyde, 
kc.  The  county  of  Kerry  affords  several  variegated 
marbles,  such  as  that  found  near  Tralee.  Marble  of 
various  colours  is  found  in  the  same  county,  in  the  islands 
near  Dunkerron,  in  the  river  of  Kenmare :  some  are 
purple  and  white,  intermixed  with  yellow  spots;  and 
some  beautiful  specimens  have  been  seen,  of  a  purple 
colour,  veined  with  dark-green. 

Second  Subspecies. 

Compact  Limestone,  Jameson. — Dichter  Kalkstein, 
Werner. 

This  Subspecies  is  divided  into  three  kinds,  viz. 
Common  Compact  Limestone,  Blue  Vesuvian  Lime- 
stone, and  Roe-stone. 

First  Kind. 

Common  Compact  Limestone,  v/a»2«on.— Gemeiner 
Dichter  Kalkstein,  IVerner. 

External  Characters. — Most  frequent  colour  grey, 
greyish-black,  yellow,  and   red.    Frequently  exhibits 
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veined,  zoned,  ttiiped,  clouded,  and  spotted  coloured 
delisitatioiis ;  and  sometimes  also  black  and  brown 
coloured  arborisaiions.  It  very  rarely  cxiiibits  a  beau- 
tilul  play  of  colours,  caused  by  intermixed  portions  of 
pearly  shells.  Occurs  massive,  corroded,  m  large 
plaits,  rolled  masses,  and  in  various  extraneous  exter- 
nal sliapes,  of  univalve,  bivalve,  and  muhivalve  shells, 
of  corals,  fishes,  and  more  rarely  of  vegetables,  as  of 
ferns  and  reeds.  Internally  dull,  si?ldom  glimmering, 
which  is  owing  to  intermixed  calcareous-spar.  Frac- 
ture small  and  fine  splintery,  which  sometimes  passes 
into  large  and  (lat  conchoidal,  sometimes  mlo  uneven, 
inclining  to  earthy,  and  it  occasionally  inclines  to  straight 
and  Ihicli  slaiy.  Fiagoients  it)determinate  angular, 
more  or  less  sliarp-edged,  but  in  the  slaty  variety  they 
are  tabular.  Generally  translucent  on  the  edges,  sonie- 
tin.es  i;paque.  In  general  rather  softer  than  granular 
foliated  limestone.  Brittle,  and  easily  frangible.  Streali 
ge^'Cralh  i^rejish-while. 

S|-ecific  gravity.  Splintery,  2.600,  2.720,  Brisson. 
Opal  scent  Shell  Marble,  2.673,  Leonhard. — 2.675, 
Werner. 

Chemical  Characters. — It  effervesces  with  acids,  and 
the  greater  i)an  is  dissolved;  and  burns  to  quick-lime, 
without  falhng  to  pieces. 

Constituent  Parts. 


Sudersilorf. 

Bhiisli-givi) 

Limestone  from 

Limestone 

from 

Limestone. 

Sweden. 

Ettersb 

-rg 

Lime,        53.00 

Lime,       49.50 

Lime,       49.25 

Lime, 

33.41 

Carbonic 

Carbonic 

Carbonic 

Carbonic 

Acid,    42.50 

Acid,     40.00 

Acid,    35.00 

Acid, 

42.00 

Silica,         1.12 

Silica,         5.25 

Silica,         B.75 

Silica, 

10.25 

Alumina,    1.00 

Alumina,    2.75 

Alnmina,    2.50 

.Magnesia, 

9.43 

Iron,           0.75 

Iron,            1.37 

Iron,           2.75 

Iron, 

2.25 

Water,       1.03 

Water,        l.lj 

Loss,           1.75 

Manganese 
Loss, 

,     1.25 
1.41 

100 
A'moji.Gehlen's 

100 
Simon  J  lb. 

100 
Simon,  lb. 

100 

Jour.  iv.  3.  426. 

ISuchoh 

lb. 

rinthia,  the  shells  and  fragments  of  shells,  which  belong 
to  the  nautilus  tribe,  are  set  in  a  brown  coloured  bdsis, 
and  reflect  many  beautiful  and  brilliant  pearly  inclinint? 
to  metallic  colours,  principally  the  fire-red,  green,  and 
blue  tints.  It  is  named  ofiatesrent  ov fire  marble.  Ano- 
ther lumachella  marble  from  Astracan,  contains,  in  a 
reddish-brown  basis,  pearly  shells  of  nautili,  that  reflect 
a  very  brilliant  gold-yellow  colour.  In  some  compact 
marbles,  the  surface  presents  a  beautiful  arboiescent 
appearance,  and  these  are  natura.ly  arborescent  or  den- 
dritic marbles.     Such  as  those  oi   Papenheini  in  Bavaria. 

The  Florentine  Marble,  or  Ruin  Marble,  as  it  is 
sometimes  called,  is  a  compact  limestone.  It  occurs 
on  the  Po  and  the  Arno,  and  is  worked  into  various 
articles  at  Florence.  To  the  same  compact  limestone 
may  be  referred  the  variety  called  Cottam  Marble,  from 
being  found  at  Cottam,  near  Bristol.  It  resembles  in 
many  respects  the  landscape  mirble. 

In  different  parts  of  Scotland,  compact  limestone  is 
cut  and  polished  as  marble  :  this  was  the  case  in  the 
parish  of  Cummertrees  in  Dumfriesshire, — in  Cambus- 
land  parisii,  in  Lanarkshire,— -in  Fifeshire,  See.  In 
England,  many  compact  limestones  are  cut  and  polish- 
ed as  marbles;  such  are  the  limestones  of  Derbyshire, 
Yorkshire,  Devonshire,  Somersetshire,  and  Dorsetshire. 
It  is  sometimes  used  as  a  building  stone,  and,  in  want 
of  better  materials,  for  paving  streets,  and  making  high- 
ways. When,  by  exposure  to  a  high  temperature,  it  is 
deprived  of  its  carbonic  acid,  and  converted  into  quick- 
lime, it  is  used  for  mortar;  also  by  the  soap-maker,  for 
rendering  his  alkalies  caustic;  by  the  tanner,  for  cleans- 
ing nides,  or  freeing  them  from  hair,  muscular  substance, 
and  fat ;  by  the  farmer,  in  the  improvement  of  particular 
kinds  of  soil  ;  and  by  the  metallurgist,  in  the  smelting 
of  such  ores  as  are  difticultly  fusible,  owing  to  an  inter- 
mixture of  silica  and  alumina. 

Second  Kind. 

Blue  Vesuvian  Limestone,  Jameson. — Blauer  Vc- 
suvischer  Kalkstein,  Klafiroth. 

External  Characters. — Colour  dark  bluish-grey,  part- 
ly veined  with  white.  Externally  it  appears  as  if  it 
had  been  rolled  ;  and  the  surface  is  uneven.  Fracture 
fine  earthy,  passing  into  splintery.  Is  opaque.  Aflords 
a  while  streak. 

Const.  Parts. — Lime, 

Carbonic  Acid,     . 
Water,  which  is  some 

what  ammoniacal, 
Magnesia, 
Oxide  of  Iron, 
Carbon,     . 
Silica, 

Klafiroth,  Beit.  b.  v.  s.  96. 
From  this  analysis,  it  appears, that  the  vesuvian  lime- 
stone differs  remarkably  in  composition  from  common 
compact  limestone.  In  common  compact  limesione, 
100  parts  of  lime  are  combined  with  at  least  SO  parts  of 
carbonic  acid ;  whereas  in  the  vesuvian  limestone,  100 
parts  of  limestone  are  not  combined  with  more  than  50 
parts  of  carbonic  acid.     Secondly,  In  common  limestone, 


58.00 
28.50 

11.00 
0.50 
0.25 
0.25 
1.25—99.75 


Geognostic  Situation. — This  mineral  occurs  in  vast 
abundance  m  nature,  principally  in  secondary  forma- 
tions, along  with  oandsione,  gypsum,  and  coal;  but  in 
small  qiianiity  in  primitive  mountains. 

Geognostic  Situation. — II  abounds  in  the  sandstone 
and  coal  formations,  both  in  Scotland  and  England  ;  and 
in  Ireland,  it  is  a  very  abundant  mineial  in  all  the  dis- 
tricts where  clay-slate  and  red  sandstone  rocks  occur. 
On  the  Continent  ot  Europe,  it  is  a  very  widel)  and  abun- 
dantly distributed  mineral  ;  and  forms  a  sti iking  feature 
in  many  extensive  tracts  of  country  in  Asia,  Africa,  and 
America,  as  will  be  particularly  described  in  the  Geog- 
nostic part  of  this  article. 

Uses. — When  compact  limestone  joins  to  pure  and 
agreeable  colours,  so  considerable  a  decree  of  hardness 
that  It  takes  a  good  polish,  it  is  by  artists  considered 
as  a  Marble;  and  if  it  contains  petrifactions  mineral- 
ized, it  is  named  shell  or  lumachella,  and  coral  or  zoo- 
phytic   marble,   according  as    the    organic    remains  are 

testaceous  or  coralline*.     In  one  particular  variety  of    independent   of  the    water  which  adheres  to  it  accideti- 
lumachella  or  shell  marble,  found  at  Bleiberg  in  Ca-     tally,  as  far  as  we  know,  there  is  no  water  of  composi- 

•  The  name  marmor  is  derived  fiom  the  Greek  ^=<|,«a/|uv,  to  shine,  or  goiter,  and  was  by  the  ancients  applied,  not  only  to  lime- 
stone,  but  also  to  stones  possessing  agreeable  colours,  and  receiving  a  good  polish,  such  as  gypsum,  jasper,  serpentme,  and  even 


518 


MINERALOGY. 


tion ;  but  in  the  vesuvian  limestone  there  are  1 1  parts 
of  water  of  conipobiiioii. 

Geografihic  Situation.— Th'xs  remarkable  limestone  is 
found  in  loose  masses  ainoni;st  unaltered  ejected  mine- 
rals in  the  neisi;libourhood  of  Vesuvius. 

Observations. —  U  is  known  to  some  collectors  under 
the  name  Com/iact  Blue  Lava  of  Vesuvius ;  and  is 
sometimes  employed  by  artists  in  their  mosaic  work,  to 
represent  the  sky. 

Third  Kind. 

RoESTONE,  or  Oolite  Jameson*  .—Roogen&iein, 
Warner. 

Rxternal  Characters. — Colours  brown  and  grey. 
Occurs  massive,  and  m  (iisimct  concretions,  which  are 
round  granular;  the  larger  are  composed  of  fine  sphe- 
rical gianular,  and  sometimes  of  very  thin  concentric 
lamtllar  concretions.  Internally  dull.  Fracture  of  the 
giains  fine  splintery;  but  of  the  mass  round  granular 
in  the  small,  and  slaty  in  the  large.  Fragments  in  the 
large  blunt-edged.  Is  opaque.  R.ilher  brittle,  and  very 
easily  liangible.  Sp.  gr.  2.6829,  2.6190,  Ko/ifi. — 2.585 
Breithaufit 

Chemical  Characters. — It  dissolves  with  effervescence 
in  acids. 

Geognostic  Situation. — It  occurs  along  with  red  sand- 
stone, and  lias  .imestone. 

Geograjihic  Situation. — This  rock,  which,  in  England, 
is  known  under  ihe  names  Bath-stone,  Ketton-stone, 
Portland-stone,  and  Oolite,  extends,  with  but  little  inter- 
ruption, from  Somersetshire  to  the  banks  of  the  Hum- 
ber  in  Lincolnshire.  On  the  Continent  of  Europe,  it 
occurs  in  Thuringia,  the  Netherlands,  the  mountains  of 
Juri,  and  in  other  countries. 

Uses — The  Oolite,  or  Roestone,  particularly  that  of 
Bath  and  Portland,  is  very  extensively  employed  in  ar- 
chitecture ;  it  can  be  worked  with  great  ease,  and  has 
a  light  and  beautiful  appearance  ;  but  it  is  porous,  and 
possesses  no  great  durability,  and  should  not  be  em- 
ployed where  there  is  much  carved  or  ornamental  work, 
for  the  fine  chiselling  is  soon  effaced  by  the  action  of 
the  atmosphere.  On  account  of  the  ease  and  sharpness 
with  which  it  can  be  carved,  it  is  much  used  by  the 
English  architects,  who  appear  to  have  little  regard  for 
futurity.  St.  Paul's  is  built  of  this  stone,  also  Somerset- 
House.  The  Chapel  of  Henry  VIII.  affords  a  striking 
proof  of  the  inattention  of  the  architects  to  the  choice  of 
the  stone.  All  the  beautiful  ornamental  work  of  the 
exterior  had  mouldered  away  in  the  short  comparative 
period  of  300  years.  It  has  recently  been  caseii  with  a 
new  front  of  Bath- stone,  in  which  the  carving  has  been 
correctly  copied  :  fiom  the  nature  of  the  stone,  we  may 
predict,  ihat  its  duration  will  not  be  longer  than  that  of 
the  original.  Both  Portland  and  Bath-stone  varies  much 
in  quality.  In  buildings  constructed  of  this  stone,  we 
may  fictjuently  observe  some  of  the  stones  black,  and 
others  white.  The  black  stones  are  those  which  are 
more  compact  and  durable,  and  preserve  their  coating 
of  smoke:  the  white  stones  are  decomposing,  and  pre- 
senting a  fresh  surface,  as  if  they  had  been  recently 
scraped.     Roestone  is  also  used  as  a  manure,  but  when 


burnt  into  quicklime,  the'marly  varieties  afford  rather 
an  indifferent  mortar;  but  those  mixed  with  sand  a  bet- 
ter mortar. 

Third  Subspecies. 
Chalk,  JizmMon.— Kreide,  Werner. 

External  Characters. — Colour  yellowish-white,  some- 
times passes  to  greyish-white  and  snow-white.  It  is 
sometimes  marked  with  yellowish-grey.  Occurs  mas- 
sive, disseminated,  in  crusts,  and  in  extraneous  external 
shapes.  Is  dull.  Fracture  coarse  and  fine  earthy. 
Fragments  blunt-edged.  Opaque.  Writes  and  soils 
very  much.  Soft,  and  sometimes  very  soft.  Rather 
sectile,  and  easily  tiaogible.  Adheres  slightly  to  the 
tongue.  Feels  very  meagre,  an''  rather  rough.  Spe- 
cific jjravitv,  2  252  Muschenbroeck. — 2.315,  Kirwan. — 
2  657    Watson — 2.226.  Breithaufit. 

Chemical  Characters  — It  effervesces  strongly  with 
acids. 

Constituent  Part*. 

Chalk  from  Gallicia. 

I.ime,          .        56  5    Lime,        .        47  00  Lime,                   58 

Carbonic  Acid,  43.0    Carbonic  Acid,  33.00  Carbonic  Acid,    42 

V/ater,        .          0.5     Silica,       .          7.00  Alumina,                2 

Alumina,              2.00  Water,         .           3 

Magnesia,            8.00  ^— 
Bucholz,  in  Gehlen's    Iron,          ,          0.05 

Journ.  b.  iv.  s.  416.                                  Kirwan,  Min. 

Hacquet.  vol.  i.  p.  77. 

Geognostic  Situation.— It  constitutes  one  of  the  newer 
secondary  or  floeiz  toriaations  ;  is  usually  found  in  low 
situations,  and  frequently  on  sea-coasts.  It  is  stratified, 
and  the  strata  in  general  are  horizontal.  It  often  con- 
tains flint,  which  is  disposed  either  in  interrupted  beds 
in  the  chalk,  or  in  globular,  tuberose,  or  tabular  masses 
imbedded  in  it.  It  abounds  in  organic  remains,  and 
these  are  principally  of  animals  of  the  lowerorders,  such 
as  echi;;ites,  belemnites,  ter'  bratulites,  pinnites,  &c. 

Geogra/ihic  Situation. — It  abounds  in  the  south-eastern 
parts  of  Eigland, — extends  through  several  provinces 
in  France, — occupies  great  tracts  of  country  in  Poland 
and  Russia, — is  met  with  on  the  shores  of  the  Baltic,— 
and  in  the  islands  of  Zeeland  and  Rugen. 

Uses. — The  uses  of  this  mineral  are  various.  The 
more  compact  kinds  are  employed  as  building-stones, 
when  they  are  used  either  in  a  rough  state,  or  are  sawn 
into  blocks  of  the  requisite  size  and  shape  :  it  is  burnt 
into  quicklime,  and  used  for  mortar  in  different  coun- 
tries; thus,  nearly  all  the  houses  in  London  are  cement- 
ed with  chalk-mortart  :  it  is  also  employed  in  great 
quantities  in  the  polishing  of  glass  and  metals,  and 
whitening  the  roofs  of  rooms,  in  the  state  of  whiting^; 
in  constructing  moulds  to  cast  metal  in;  by  carpenters 
and  others  as  a  material  to  mark  with.  When  perfectly 
purified,  and  mixed  with  vegetable  colours,  it  forms  a 
kind  of  pastil  colour  :  thus,  with  litmus,  turmeric,  saf- 
fron, and  sap-green,  it  forms  durable  colours,  but  vegeta- 
ble colours  that  contain  an  acid,  become  blue  when 
mixed  with  it.  The  Vienna  nvhite  known  to  artists,  is 
perfectly  purified  chalk.  Il  is  used  by  starch-makers 
and  chemists  to  dry  precipitates  on,  for  which  it  is  pe- 
culiarly qualified,  on  account  of  the  remarkable  facility 


•  Roestone,  so  named  on  account  of  its  resemblance  in  form  to  the  roe  of  fishes. 

\  Accorilinjf  to  Smeaton,  it  makes  as  good  lime  as  the  best  limestone  or  marble. 

t  In  the  preparation  of  whiting,  chalk  is  pounded,  and  diflused  through  water,  and  the  finer  part  of  the  sediment  is  then  dried  ;  by 
this  means,  the  siliceous  particles  are  separated,  which,  by  their  hardness,  would  scratch  the  surface  of  metallic  and  other  surfaces, 
in  the  polishing  of  which  whiting  is  used. — Aikin's  Chem.  Dictionary. 
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with  which  it  absorbs  water.  With  isinglas,  or  white 
of  eggs,  it  forms  a  valuable  lute  or  cement.  In  the 
gilding  of  wood,  it  is  necessary,  before  laying  on  the 
golc,  to  cover  it  witli  a  succession  of  coats  of  a  mixture 
of  whiting  and  size.  The  mineral  is  also  used  as  a  fil- 
tering-stone ;  and  in  a  purified  state,  it  is  employed  as  a 
remedy  lo  correct  aridity  in  the  stomach,  and  the  mor- 
bid states  which  arise  from  this. 

Fourth  Subspecies. 

Agaric  Mineral,  or  Rock  Milk.  Jameson. — Berg- 
Mile  u    U'trner. 

External  Characters. — Colours  snow-white,  greyish- 
white,  and  yellowish  white.  Occurs  frequently  in  crusts, 
also  in  loosely  cohering  tuberose  pieces.  Dull.  Com- 
posed of  fine  dusty  particles.  Soils  strongly.  Feels 
meagre.  Adheres  slightly  to  the  tongue.  Very  light, 
almost  supernatant. 

Chemical  Characters. — It  effervesces  with  acids,  and 
is  completely  dissolved  in  them. 

Constituent  Parts. — It  is  a  pure  carbonate  of  lime. 

Geognostic  and  Geographic  Situations. — It  is  found  on 
the  north  side  of  Oxford,  between  the  Isis  and  the  Cher- 
well,  and  near  Chipping- Norton,  also  in  Oxfordshire. 

Fifth  Subspecies. 

Fibrous  Limestone,  Jameson. — Fasriger  Kalkstein, 
Werner. 

Ti-iis  subspecies  is  divided  into  two  kinds,  viz.  Com- 
mon Fibrous  Limestone,  or  Satin-Spar,  and  Fibrous 
Calc-Sinter. 

First  Kind. 

Common  Fibrous  Limestone,  or  Sativ-Spak, 
Jameson. — Gcnieiner  fasriger  Kalkstein,  Werner. 

External  Characters. — Colours  greyish,  reddish,  and 
yellowish  white.  Occurs  massive,  also  in  distinct  con- 
cretions, which  are  coarse  and  fine  fibrous,  and  either 
straight  or  curved.  Lustre  glistening  or  shining,  and 
pearly.  Fragments  splintery.  Feebly  translucent.  As 
hard  as  calcareous-spar.  Easily  frangible.  Specific 
gravity  2.70,  Fefiys. 

Constituent  Parts. 
Carbonate  of  Lime,  95.75         Lime,  .         50.8 

Carbonate  of  Manganese,  4.25         Carbonic  Acid,   47  6 

98.4 

Holme.  Peflysy  in  Kid's 

Mm.  vol.  i.  p.  49. 

Stromcyer  says  that  fibrous  limestone  contains  some 

/ler  cents,  of  gypsum. 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
thin  lajtis  in  ciay-siate  ai  Aldstone  M'jore  in  Cumber- 
land ;  in  layers  and  veins  in  the  middle  district  of  Scot- 
land, as  in  Fifeshire.  On  the  Continent,  at  Potsch»ppel, 
neai  Dixsden,  and  at  Schneeberg,  also  in  Saxony. 

Uses. — It  is  sometimes  cut  into  necklaces,  crosses, 
and  other  ornamental  articles. 

SECOND   KIND. 

FiBi.ou-  Calc-Sinter*,  Jameson. — Fasriger  Kaik- 
sintci ,  Werner. 


External  Characters. — Principal  colours  white,  yel- 
low, brown,  gre),  red,  green,  and  blue.  Sometimes 
concentrically  and  reniformly  striped,  or  it  is  spotted  or 
clouded.  Occurs  massive,  stalactitic,  globular,  tubular, 
claviform,  fruticose, curtain  shaped,  cock's-comb-shaped, 
coralloidal,  reniform,  and  tuberose;  also  in  distinct  con- 
cretions, which  are  fibrous,  and  these  are  straight,  sel- 
dom curved,  and  someiimts  scopiformor  stellular;  also 
in  reniform  curved  lamellar  concretions,  and  seldom  in 
large  and  coarse  angulo  granul  ir  concretions ;  very  rarely 
the  longish  external  shapes,  as  the  stalactitic,  are  termi- 
nated by  a  three-sided  pyramidal  crystallization.  Sur- 
face generally  rough,  and  seldom  fiiie  drusy  Internally 
glimmering,  which  passes  on  the  one  side  into  dull,  on 
the  other  into  glisteniiii;  ;  and  the  lustre  is  pearly  Frac- 
ture fine  splintery.  Fragments  splintery,  oi  wedge- 
shaped.     Translucent,  or  only  translucent  on  iKe  edges. 

Constituent  Parts. — Lime  .  .  56  0 

Carbonic  Acid  43.0 

Water       .  .  1.0 — '00.0 

Bucholz,  in  Gehlen's  Journal,  b.  iv.  s.  425. 

Geognostic  and  Geografihic  Situations. — It  is  found 
encrusting  the  roofs,  walls,  and  floors  of  caves,  particu- 
larly those  situated  in  limestone  rocks.  It  is  formed 
from  water  holding  carbonate  of  lime  in  solution.  Caves 
lined  with  this  mineral  occur  in  almost  every  country. 
Maccallister's  Cave,  in  the  island  of  Skye,  and  those  in 
the  limestone  hills  of  Derbyshire,  are  the  most  striking 
appearances  of  this  kind  hitherto  observed  in  Scotland 
and  England.  But  the  most  celebrated  stalactitic  cave 
is  that  of  Antiparos  in  the  Archipelago,  which  has  been 
particularly  described  by  Tournefnrt.  Similar  caves 
occur  in  Germany,  France,  Switzerland,  Spain,  in  the 
United  States  of  America,  and  other  countries.  Italy, 
which  is  so  rich  in  fine  marble,  is  not  less  so  in  beautiful 
calc-sinter  or  calcareous  alabaster ;  the  territory  of 
Volterra  in  Tuscany  alone  furnishes  no  fewer  than  twenty 
different  varieties.  Sicily  is  also  abundant  in  calc-sinter; 
and  of  these,  the  rose-coloured  variety  of  Trapani  is 
much  admired.  Spain  is,  next  to  Italy,  the  most  pro- 
ductive country  of  calcareous  alabaster.  The  environs 
of  Granada  and  Malaga  are  particularly  remarkable  for 
the  beautiful  varieties  of  this  mineral  which  they  afford. 
Persia  also  abounds  in  highly  prized  varieties  of  calca- 
reous alabaster. 

Uses. — Calc-sinter,  or  calcareous  alabaster,  is  used  for 
the  same  purposes  as  marble,  and  is  cut  into  tables, 
columns,  vases,  drapery  for  marble  figures,  and  some- 
times also  into  statues.  It  was  also  used  by  the  ancients 
in  the  manufacture  of  their  unguentary  vases. 


Sixth  Subspecies. 
Limestone    Calc-tuffIi 


Jameson. — 


TUFACEOUS 

Kalk-Tiiff.  Werner. 

E.xternal  Characters — Colour  yellowish-grey,  which 
sometimes  uppioaches  to  ochre  yellow  and  yellowish- 
brown.  Occurs  massive,  perforated,  ramose,  spongy, 
tubular,  claviform,  boiryoidal,  globular,  cellular,  and  in 
crusts;  enclosing  vet;ttable  stems  and  leaves;  also 
bones  of  animals,  as  of  elephtnts  and  rhinoceroses,  and 
land  shells  ;  and  also  with  frequent  impressions  of 
leaves,  mos=es,  and  roots.  The  globular  variety  is 
sometimes    composed  of  curved    lamellar    concretions. 

•  This  is  the  Alabaster  of  the  ancients,  and  is  by  the  moderns  named  Calcareous  .llabaster,  to  distin^ish  it  from  another  mineral, 
gj-psum,  wli  ell  iliey  name  Gypseous  .ituboster. 

t  llie  term  tufa  apnears  to  be  .lerived  from  the  verb  to>»,  which,  in  its  original  signification,  is  appropriate  to  volcanic  productions, 
especially  to  such  as  are  ot  a  spongy  or  porous  texture.    Kid.  do  rr    r  t- 
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Internally  dull,  or  very  faintly  glimmering.  Fractuie 
fine-grained  uneven,  inclining  to  earthy  ;  and  sometimes 
splintery.  Fragments  indeterminate  angular.  Opaijue, 
or  iianslucent  on  the  edges.  Sometimes  semi-hard, 
somelimes  soft,  and  is  Irequently  soft,  inclining  to  fria- 
ble.    Rougl).     Brittle,  and  easily  frangible. 

Consticuent  Parts. — It  is  nearly  pure  Carbonate  of 
Lime. 

Geogaostic  SituaCion. — It  occurs  in  beds,  generally  in 
the  neighbourhood  of  lakes  and  rivers  :  also  encrusting 
rocks,  and  enveloping  animal  and  vegetable  remains  in 
the  vicinity  of  calcareous  springs. 

Gcogra/i/iic  Situation. — It  is  a  frequent  mineral  in  the 
neighbourhood  of  all  the  calcareous  springs  in  this 
country,  as  in  those  at  Starly  Burn  in  Fifeshire,  and 
other  places;  and  on  the  Continent  of  Europe  it  is  also 
a  fiequenl  mineral. 

Usts. — The  hardest  kinds  are  used  for  building-stones, 
and  are  also  burnt  into  quicklime.  It  is  sometimes  also 
used  as  a  filtering  stone. 

Seventh  Subspecies. 

Pisiform  Limestone,  or  Pe.v-stone,  Jameson.^ 
Erbstnstcin,  Werner. 

External  Characters. — Its  most  common  colour  is 
yellowish-white,  which  sometimes  approaches  to  snow- 
white  ;  from  yellowish-white  it  passes  into  pea-yellow, 
and  pale-yellowish  brown.  Occurs  massive;  also  in 
distinct  concretions,  which  are  coarse,  small,  and  very 
seldom  fine  spherical  round  granular,  composed  of  others 
which  are  very  thin  and  concentric  lamellar.  In  the 
centre  there  is  either  a  bubble  of  air,  or  a  grain  of  sand, 
or  of  some  mineral  matter.  Internally  dull,  or  very 
feebly  glimmering.  Fracture  even.  Fragments  inde- 
terminate angular,  and  blunt  edged.  Opaque,  or  feebly 
translucent  on  the  edges.  Soft,  approaching  to  semi- 
hard Brittle,  and  very  easily  frangible.  Specific  gra- 
vity 2.552. 

Constituent  Parts. — It  is  carbonate  of  lime,  slightly 
coloured  with  iron. 

Geognostic  and  Geografi/iic  Situations. — It  is  found  in 
great  masses  in  the  vicinity  of  the  Hot  Springs  at  Carls- 
bad in  Bohemia. 

Uses. — It  is  sometimes  cut  into  plates  for  ornamental 
purposes. 

Eighth  Subspecies. 

Slate-Spar,  Jameson. — Schieferspath,  Werner. 

External  Characters. — Colours  greenish-white,  red- 
dish-white, yellowish-white,  grcyishwhiie,  and  snow- 
white.  Occurs  massive,  also  in  distinct  concretions, 
which  are  generally  curved  lamellar,  and  somelimes 
coarse  and  large  granular.  Lustre  intermediate  between 
shining  and  glistening,  and  is  pearly.  Fragments  either 
indeterminate  angular  and  blunt-edged,  or  are  tabular. 
Feebly  translucent,  or  only  translucent  on  the  edges. 
Soft.  Intermediate  between  sectile  and  brittle.  Easily 
frangible.  Feels  rather  t,'reasy.  Specific  gravity,  2  647, 
Kirtvan. — 2.474,  Blumenbach. — 2.6300,  La  Methrie. — 
2.61  I.  Breilhaiifit. 

Chemical  Characters. —  It  eflervesces  very  violently 
with  acids  :  but  is  infusible  before  the  blowpipe. 

Constituent  Parts. 
From  Bremsgriin.  Vrom  Kongsberg. 

Lime,  .        .        55.00    Lime,       .        .         56.00 

Carbonic  Acid  41.66     Carbonic  Acid,        39.33 


Oxide  of  Manganese,      3.00     Silica,      '. 

Oxide  of  Iron, 

Bucholz.  Water, 


1.C6 
1.00 

2.00 


Sucrsee. 

Geognostic  Situation. — It  occurs  in  primitive  lime- 
stone, along  with  calcareous  spar,  brown-spar,  lluor-spar, 
and  galena  ;  in  metalliferous  beds,  associated  with  mag- 
netic ironstone,  galena,  and  blende;  and  in  veins,  along 
with  tinstone. 

Geogra/ihic  Situation. — It  occurs  imbedded  in  marble 
in  Glen  Tilt,  Feithshire;  and  in  Assynt  in  Sutherland: 
in  Cornwall;  and  near  Granard  in  Ireland.  On  the 
Continent,  it  is  found  along  with  tinstone,  in  the  Saxon 
Erzgebirge ;  along  with  octahedrite,  in  a  vein  at  St. 
Chirstophe  in  Dauphiny ;  also  in  Norway,  in  metalliferous 
beds,  and  in  limestone. 

Ninth  Subspecies. 

Aphbite,  Jameson. — Schaumerde,   Werner. 
This  subspecies  is  divided  into  three  kinds,  viz.  Scaly 
Aphrite,  Slaty  Aphrite,  and  Sparry  Aphrite. 

First  Kind. 
Scaly    Aphrite,    Jameson. — Schaumerde,     Werner, 
Zerreiblicher  Aphrit,  Karsten. 

External  Characters. — Colours  snow,  yellowish,  and 
reddish  white,  sometimes  passing  into  silver-while. 
Occurs  either  friable  or  compact.  Friable  varieties 
composed  of  glistening  or  glimmering  particles,  in  which 
the  lustre  is  pearly.  Particles  are  line  scaly,  feel  fine, 
but  not  greasy.  Either  loose,  or  loosely  cohering.  Com- 
pact varieties  massive,  disseminated,  or  in  granular 
concretions,  with  a  shining  or  nearly  splendent  lustre, 
which  is  pearly,  sometimes  inclining  to  semi-metallic. 
Fragments  indeterminate  angular,  and  blunt  edged  in 
the  great,  but  tabular  in  the  small.  Op;iqiie.  Soils 
slightly.  Very  soft,  passing  into  friable.  Sectile,  and 
uncommonly  easily  frangible.  Feels  very  fine,  but  not. 
greasy. 

Chemical  Characters. — It  effervesces  most  violently 
with  acids. 

Constituent  Parts. — Lime,  515 

Carbonic  Acid,     39.0 
Silica,  5  715 

Oxide  of  Iron,         3.285 
Water,  1.0 — 100.5 

Bucholz. 
Geognostic  Situation. — It  occurs  in  nests,  disseminat- 
ed, or  in  small  veins,  in  floelz  or  secondary   lime-sione, 
anil  s^ypsum. 

Geographic  Situation. — It  is  found  in  Thuringia  and 
Hessia. 

Second  Kind. 

Slaty  Aphrite,  Jameson. — Schaumscheifer,  Fries- 
leben. 

External  Characters — Colours  snow-white,  passing 
inlo  yellowish,  reddish,  and  silver-white.  Occurs  mas- 
sive, seldom  coarsely  disseminated.  Strongly  glim- 
mering, sometimes  approaching  to  glistening,  even  to 
shining;  lustre  pearly;  which  sometimes  passes  inlo 
semi-metallic.  Slaty  in  the  great,  but  undulating  curved 
foliated  in  the  small.  Splits  very  easily  into  extremely 
thin  tabular  fragments.  Opaque,  or  very  feebly  trans- 
lucent in  the  thiiiuest  foiia.  Soils  pretty  strongly. 
Feels  soft,  and  rather  silky.     Flexible  in  thin  plates. 

Chemical    Characters. — It   falls    into   pieces    with    a 
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crackling  noise)  when  put  into  water.  When  touched 
with  an  acid,  it  effervesces  with  great  violence,  and  is 
entirely  dissolved  in  it. 

Geo^naslic  and  Geogra/t/iic  Situations. — It  occurs 
massive,  imiiedded,  and  iti  veins,  in  the  first  floetz  lime- 
stone, in  Thuringia  and  Hessia. 

T/itrd  Kind. 

Sparry  Aphrite,  Jameson. — Schaumspalh,  Fries- 
leben. 

External  Characters. — Colours  snow,  yellowish,  and 
greyish-white.  Seldom  occurs  massive,  generally  dis- 
seminated ;  sometimes  in  flaky  crusts,  in  veins,  or  im- 
bedded in  large  crystals  of  selenite.  Shining,  some- 
times inclining  to  splendent,  sometimes  to  glistening  ; 
lustre  pearly,  which  inclines  to  vitreous  in  the  splen- 
dent varieties.  Fracture  foliated,  sometimes  straight, 
sometimes  curved,  and  the  folia  have  a  single  distinct 
cleavage.  Opaque;  feebly  translucent  in  thin  pieces. 
Occurs  in  large  and  small  granular  distinct  concretions. 
Soils  slightly,  with  glimmering  dusty  particles.  Soft. 
Sectile. 

Chemical  Characters. — The  same  as  in  the  other 
kinds. 

Geognostic  Situation.— It  occurs  in  floetz  or  secondary 
limestone  and  gypsum.  According  to  Frieslcben,  it 
appears  to  be  geognostically  allied  to  selenite  ;  and  al- 
though it  differs  iiom  that  mineral  in  colour,  transpa- 
rency, lustre,  sectility,  feel,  and  effervescence  with 
acids,  yet  it  passes  into  it,  and  also  into  slaty  aphrite, 
domeiimes  by  simple  gradations,  sometimes  by  inter- 
mixture of  the  two  minerals;  and  large  lenticular  crys- 
tals of  selenite  occur,  which  are  pure  at  the  edges,  be- 
come gradually  more  opaque  towards  the  centre,  and  in 
the  centre  are  pure  sparry  aphrite. 

Geographic  Situation. — It  occurs  in  Thuringia. 

Tenth  Subspecies. 

LucuLUTE,  Jameson. 

This  subspecies  is  divided  into  three  kinds,  viz. 
Compact  Lucullite,  Prismatic  LucuUite,  and  Foliated 
LucuUite. 

First  Kind. 

Compact  Lucullite,  Jameson. — Dicliter  Lucullan, 
John. 

This  kind  is  divided  into  Common  Compact  Lucul- 
lite, or  Black  Marble,  and  Stinkstone. 

a.  Common  Compact  Lucullite,  or  Black  Marble, 
Jameson. 

External  Characters Colour  greyish-black.  Oc- 
curs massive.  Internally  strongly  glimmering,  inclin- 
ing to  glistening.  Fracture  fine-grained  uneven,  and 
large  conchoidal.  Fragments  indettn-niinale  angular, 
and  rather  sharp-edged.  Opaque.  Semi-hard.  Yields 
a  dark  ash-grey  coloured  streak.  Brittle,  and  easily 
frangible. 

When  two  pieces  are  rubbed  against  each  other,  a 
fetid  urinous  odour  is  exhaled,  the  intensity  of  which  is 
increased  when  we  at  the  same  time  breathe  on  them. 

Che/nical  Characters. — It  is  infusible  without  addition. 
When  exposc-.i  to  a  high  temperature  in  an  open  cruci- 
ble, it  burns  white.  With  sulphuric  acid,  it  forms  a 
black  coloured  mass:  it  dissolves  in  nitrous  and  muri- 
atic acids,  but  leaves  an  insoluble  black-coloured  suh- 

,  •  We  have  copied  the  above  analysis  from  Dr.  John's  work  ; 
discovered  along  with  149  of  carbonate  of  lime. 
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stance.  During  the  solution  and  escape  of  the  carbonic 
acid,  a  smell  resembling  that  of  sulphuretted  hydrogen 
is  evolved. 

Constituent  Parts. 
Lime,  .  .  .  53.38 

Carbonic  Acid,  .  .  il.SO 

Black  Oxide  of  Carbon,  .  0.75 

Magnesia,  and  Oxide  of  Manganese,  0.12 
Oxide  of  Iron,  .  .  0.25 

Silica  .  •  •  1.13 

Sulphur  .  .  .  0.25 

Potash,  combinations  of  Muriatic  and 

Sulphuric  Acids,  and  Water,  2.62 — 100.00 

John,  Chem.  Laborat.  b.  ii.  s.  240, 
Geognostic    Situation. — The    geognostic   relations  of 
this  mineral  are  still  but  little  known:  it  is  said   to  oc- 
cur in  beds  in  primitive  and  older  secondaiy  rocks. 

Geografihic  Situation. — Hills  of  ihii  mineral  occur  in 
the  district  of  Assynt  in  Sutherland.  Varieties  of  it 
are  met  with  at  Asfaford,  Matlock,  and  Monsaldale,  in 
Derbyshire:  at  Kilkenney  ;  at  Crayleath,  in  the  County 
of  Down  ;  at  Kiltrump,  in  the  county  of  Waierford  ;  at 
Churchtown,  in  the  county  of  Cork  ;  and  in  the  county 
of  Galway,  in  Ireland. 

Uses. — The  finer  varieties  of  this  mineral  have  been 
highly  prized,  and  used  as  marble  from  a  very  remote 
period.  It  was  so  much  admired  and  esteemed  by  the 
Consul  LucuUus,  that  he  gave  it  his  own  name.  Pliny 
observes :  "  Post  hunc  Lepidum  ferme  quadriennio  L. 
Lucullus  Consul  fuit,  qui  nomen  (ut  apparet  ex  re)  Lu- 
culleo  Marmori  dedit,  admodum  delectatus  illo,  primus- 
que  Romam  invexit,  atrum  alioqui,  cum  caetera  macu- 
lis  aut  coloribus  comm.endentur.  Nascitur  autem  in 
Nili  insula,  solumque  horum  marmorum  ab  amatore 
nomen  accepit." 

The  finest  varieties  of  lucullite  met  with  in  trade  in 
this  island,  are  the  black  marbles  of  Sutherlandshire, 
Kilkenney,  and  Galway. 

b.  Stinkstone,  or  Swisestone,  yamwow.  Stinkstein, 
JVeryter. 

External  Characters. — Its  colours  are  white,  grey, 
pitch-black,  yellow,  and  brown.  Sometimes  dendritic 
on  the  surface,  or  clouded  with  greyish-black.  Occurs 
massive,  disseminated,  also  in  distinct  concretions,  which 
are  small  granular,  and  concentric  lamellar.  Internally 
dull  or  glimmering.  The  fracture  is  sometimes  small 
splintery,  sometimes  imperfect  conchoidal,  and  fine 
grained  aneven,  which  passes  into  earthy,  or  straight 
slaty.  Fragments  are  indeterminate  angular,  or  slaty. 
Opaque,  but  the  cream-yellow  varieties  are  translucent 
on  the  edges.  Affords  a  greyish-white  coloured  streak, 
and  when  rubbed  emits  a  fetid  urinous  odour.  Brittle, 
and  easy  fiangible.  ' 

Chemical  Characters — Nearly  the  same  as  in  the  pre- 
ceding kind. 

Constituent  Parts. 

From  Bottendorf. 
Carbonate  of  lime  .  148 — 149.00 

Silica  .  ...         7.00 

Alumina  .  ...        5.25 

Oxide  of  iron  .  .  .         2.50 

Oxide  of  manganese  .  .  l.oo 

Oxide  of  carbon,  and  a  little  bitumen,       0.50 
Lime,*  .  .  .  .1.00 

Sulphur,  alkali,  salt,  water,  .  3.75 — 170.00 

John^  Chem.  Laborat.  t.  ii.  s.  242. 

yet  we  do  not  see  how  it  is  possible  that  1  part  of  lime  could  be 
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Geognostic  Situation. — This  mineral  occurs  in  beds, 
in  secondary  limestone,  and  occasionally  alternates  with 
secondary  gypsum,  and  beds  of  clay.  In  some  places, 
the  strata  are  quite  straight,  in  others  have  a  zig-zag 
direction,  or  arc  more  or  less  deeply  waved,  and  they 
are  occasionally  disposed  in  a  concentric  manner,  like 
the  concentric  lamellar  concretions  of  greenstone.  Some 
strata  contain  angular  pieces  of  stinkstonc,  which  at 
first  sight  might  be  taken  for  fragments  ;  and  even 
whole  beds  occur,  which  are  composed  throughout  of 
angular  portions,  either  connected  together  by  means  of 
clay,  or  immediately  joined  without  any  basis.  These 
various  appearances  do  not  seem  to  have  been  occa- 
sioned by  any  mechanical  force  acting  upon  the  strata 
after  their  formation,  but  are  rather  to  be  viewed  as 
original  varieties  of  structure,  which  have  taken  place 
during  the  formation  of  the  strata.  It  has  been  also 
met  with  in  beds  in  shell  limestone,  and  in  the  coal  for- 
mation. 

Gcografihic  Situation. — Occurs  in  the  vicinity  of 
North  Berwick  in  East  Lothian,  resting  on  red  sand- 
stone;  and  in  the  parish  of  Kirbean  in  (iailoway.  On 
the  Continent,  it  is  a  frequent  rock  in  Tiiuringia  and 
Mansfeld. 

Uses. — In  ancient  times,  it  was  used  as  a  medicine 
in  veterinary  practice  :  at  present,  it  is  principally  em- 
ployed as  a  limestone,  and  when  burnt  affords  an  ex- 
cellent lime  both  for  mortar  and  manure.  In  some 
districts,  as  in  Thuringia,  it  is  used  as  a  paving-sionc, 
and  also  cut  into  troughs,  steps  for  stairs,  door-posts, 
and  other  similar  purposes. 

Second  Kind. 

Prismatic  Lucullite,  Jameson. — Sianglicher  Lu- 
cullan, John. 

External  Characters. — Colours  greyish-black,  pitch- 
black,  smoke-grey,  and  hair-brown.  Occurs  massive, 
in  balls,  also  in  distinct  concretions,  which  are  stellular 
and  scopiform  prismatic.  E.'cternal  surface  sometimes 
delicately  longitudinally  streaked.  Externally  it  is  some- 
times dull,  sometimes  glistening;  internally  shining  and 
splendent,  and  the  lustre  is  intermediate  between  vitre- 
ous and  resinous.  It  has  threefold  cleavage,  and  the 
folia  are  sometimes  curved.  The  fragments  are  inde- 
terminate angular,  sometimes  inclining  to  rhomboidal. 
It  is  translucent  on  the  edges,  or  opaque.  Affords  a 
urcy-coloured  streak.  Brittle,  and  easily  frangible. 
When  rubbed,  it  emits  a  strongly  fetid  urinous  sniell. 
Specific  gravi'y  2.653,  2.688,  2.703,  John. 

Chemical  Characters. — When  pounded  and  boiled  in 
water,  it  gives  out  a  hepatic  odour,  which  continues  but 
for  a  short  time.  The  filtrated  water  possesses  weak 
alkaline  properties,  and  contains  a  small  quantity  of  a 
muriatic  and  sulphuric  salt.  It  does  not  appear  to  be 
afi'cctcd  by  pure  alkalies.  It  dissolves  with  efferves- 
cence in  nitrous  and  muriatic  acids,  and  leaves  behind  a 
coal-black  or  brownish-coloured  residuum. 

From  Stavern  in  Norway. 
Constit.  Parts. — Carbonic  acid  41.50 

Lime  .         .  53.37 

Oxide  of  tnanganese    0.75 
Oxide  of  Iroii  1.25 

Oxide  of  carbon  1.25 

Sulphur        .         .         0.25 


Alumina  1.25 

Silica  .  .         1.25 

Alkali,  alkaline  muri- 
ate, water,  magnesia, 

zirconia  .  2.13 100.00 

John,  Chem.  Laborat.  b.  n.  s.  246. 
Geognostic  and  Geografihic  Situations. — It  occurs  in 
balls,  varying  from  the  size  of  a  pea  to  two  feet  in  di- 
ameter, in  brnwn  dolomite,  at  Building  Hill  near  Sun- 
derland. At  Stavern  in  Norway,  it  appears  to  occur 
in  transition-rocks  ;  in  alum-slate  at  Garpiiytla  in  Ne- 
ricke;  in  (Greenland ;  and  in  the  Russbachthal  in  Salz> 
burg. 

Third  Kind. 

Foliated  or  Sparry  Lucullite,  Jameson. — SpU- 
thiger  Lucullan,  John. 

External  Characters —CoXoKWS  yellowish,  greyish, 
and  grcenibh-white  ;  also  bluish  grey,  and  greyish  and 
velvet  black.  Occurs  massive,  disseminated,  in  small 
granular  concretions,  and  crystallized  in  acute  six-sided 
pyramids.  Internally  alternates  from  glinimeiing  to 
shining.  Fragments  generally  rhomboidal.  Translu- 
cent, or  translucent  on  the  edges.  Semi-hard,  approach- 
ing to  soli.  Brittle,  and  easily  frangible.  When  rub- 
bed, it  emits  an  urinous  smell.  Specific  gravity  2.650, 
John. 

Chemical  Characters. — They  agree  with  those  of  the 
preceding  subspecies:  in  its  solution  in  acids  there  re- 
mains a  minute  black-coloured  residuum. 

Constituent  Parts. 

From  Moscau. 
Carbonate  of  Lime,  -  -  96.50 

Carbonate  of  Manganese,  Magnesia,  and 

Iron,  -  -  -  1.50 

Oxide  of  Iron,  -  -  -         1.00 

Lime,  Alumina,  Carbon,  Silica,  &  Water,  100 — 100.00 
John,  Chem.  Laborat.  b.  iii.  s.  90. 
Geognostic  and  Geographic  Situations. — It  occurs  in 
veins,  and  also  in  small  culemporaneous  masses,  in  a 
bed  of  limestone  in  clay-slate,  at  Andreasberg  in  the 
Hartz ;  in  veins  of  silver-ore  in  hornblende-slate  at 
Kongsberg  in  Norway  ;  also  in  tiansition  alum-slate  in 
larger  and  smaller  elliptical  masses,  the  centre  of  which 
is  of  iron- pyrites,  and  the  periphery  sparry  lucullite,  at 
Andrarum  in  Schonen,  Garphytta  in  Neiicke,  and 
Christiania  in  Norway. 

Eleventh  Subspecies. 

Marl,  Tameson. — .Mergel,  Werner. 

This  subspecies  is  divided  into  two  kinds,  viz.  Earthy 
Marl  and  Compact  Mail. 

First  Kind. 

Earthy  Marl,  Jameson. — Mergel  Erde,  Werner. 

External  Characters. — Colours  yellowish-grey,  and 
seldom  pale  smoke-grey.  These  are  the  coloui-s  it  ex- 
hibits when  dry:  when  moist,  and  in  its  original  repo- 
sitory, its  colours  are  pale  blackish-brown  or  brownish- 
black.*     Consists  of  fine  dusty  particles,  either  loose  or 


•  Some  of  the  varieties  have  generally  a  brown  colour,  and  emit  an  urinous  smell ;  these  are  by  some  authors  considered  as  Earthy 
Stinkstone.  — 
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feebly  cohering.  Is  dull.  Particles  feel  fine,  or  rather 
rough  and  meagre.     Soils  slightly.     Is  light. 

Cheinical  Characters  — It  effervesces  strongly  with 
acids.  It  emits  a  strong  urinous  smell  when  first  dug 
up  ;  but  after  exposure  to  the  air  it  loses  this  quality. 

Constiiuent  Paris. — It  is  said  to  be  composed  of  lime, 
alumina,  silica,  and  bitumen  — Frieskben. 

Geognostic  and  Geograjihic  Siluations. — It  occurs  in 
beds  in  flcetz  or  secondary  limestone  anu  gypsum  forma- 
tions, along  with  stinkstone,  in  Thuringia  and  Mansfeld. 

Second  Kind. 

Compact  or  Indurated  Marl,  Jameson, — Verhar- 
teter  Mergel,  Werner. 

External  Characters. — Colours  yellowish-grey,  smoke- 
grey,  and  muddy  bluish-grey.  Sometimes  sjjotted  red- 
dish and  brownish  in  the  rents,  and  marked  with  den- 
dritic delineations.  Occurs  massive,  in  blunt  angular 
pieces,  vesicular,  in  flattened  balls;  and  frequently  con- 
tains petrifactions  of  fishes  and  crabs,  also  of  gryphiies, 
belemnites,  chamites,  pectinites,  ammonites,  terebralu- 
lites,  ostracites,  musculites,  and  niytulites.  Dull  both 
exiernally  and  internally,  and  only  glimmering  when 
intermixed  with  foreign  parls.  Fracture  generally 
earthy,  which  approaches  sometimes  to  splintery,  some- 
times to  conchoidal;  in  the  great  inclines  to  thick  and 
straight  slaty.  Fragments  angular  and  blunt-edged,  and 
sometimes  tabular.  Yields  to  the  nail.  Is  opaque. 
Aflbrds  a  greyish-white  streak.  Rather  brittle,  and 
easily  frangible.  Feels  meagre.  Specific  gravity  3.365, 
2.550,  Breiihaufit. 

Chemical  Characters. — Before  the  blow-pipe  it  intu- 
mesces,  and  meits  into  a  greenish-black  slag.  It  cfi'tr- 
vesces  briskly  with  acids. 

Const.  Parts. — Carbonate  of  Lime,  50 

Silica,        .  .  12 

Alumina,   .  .  32 

Iron  and  Oxide  of  Man- 
ganese, .  .  2 — Kirwan. 

Geognostic  Situation. — It  occurs  in  beds  in  the  secon- 
dary floetz  limestone  and  coal  formations ;  also  in  the 
new  secondary  formations  that  rest  upon  chalk. 

Geogra/ihic  Situation. — It  frequently  occurs  in  the 
coal  formation  in  Scotland  and  England,  and  in  the  se- 
condary formations  which  rest  upon  chalk  in  the  south  of 
England. 

Uses. — Several  different  kinds  of  compact  marl  occur 
in  nature  :  these  are  calcareous  marl,  in  which  the  calca- 
reous earth  predominates;  clay  marl,  in  which  the  alu- 
minous earth  is  in  considerable  quantity  ;  and  ftrruginous 
marl,  in  which  the  mass  contains  a  considerable  inter- 
mixture of  oxide  of  iron.  The  latter  kind  occurs  in 
spheroidal  concretions,  called  se/j^aria,  or  ludi  Helmontii, 
that  vary  from  a  few  inches  to  a  foot  and  a  half  in  dia- 
meter. When  broken  in  a  longitudinal  direction,  we 
observe  the  interior  of  the  mass  intersected  by  a  number 
of  fissures,  by  which  it  is  divided  into  more  or  less  re- 
gular prisms,  of  from  three  to  six  or  more  sides,  the 
fissures  being  sometimes  empty,  but  ofiener  filled  up 
with  another  substance,  which  is  generally  calcareous 
spar.     From  these  septaria  are  manufactured  that  ex- 


cellent material  for  building  under  water,  known  by  the 
name  of  Parker's  Cement.*  The  calcareous  and  alu- 
minous marl  are  used  for  improving  particular  kinds  of 
land  ;  also  for  mortar  ;  in  some  kinds  of  pottery ;  and 
in  the  smelting  of  particular  ores  of  iron, 

TwELFTk  Subspecies. 

BiTu.Mi.vous  Marl-Slate,  Jameson. — Biluminoscr 
Mergelschiefer,  Werner. 

External  Characters. — Colour  intermediate  between 
greyish-black  and  brownish-black.  Occurs  massive, 
and  frequently  contains  impressions  of  fishes  and  plants. 
Lustre  glimmering  glistening,  or  shining,  and  resinous. 
Fracture  straight,  or  curved  slaty.  Fragments  slaty  in 
the  large,  but  indeterminate  and  rather  sharp  angular  in 
the  small.  Is  opaque.  Shining  and  resinous  in  the  streak. 
Soft,  and  feels  nrn  agre.  Rither  sectile,  and  easily  fran- 
gible.   Specific  gravity,  2.631.  2.690,  Breithaujtt. 

Constituent  Parts.-— ll  is  said  to  be  a  carbonate  of 
lime  united  with  alumina,  iron,  and  bitumen. 

Geognostic  Situation. — It  occurs  in  secondary  or  floetz 
limestone.  It  frequently  contains  cupreous  minerals, 
particularly  copper-pyrites,  copper-glance,  variegated 
copper-ore,  and  more  rarely,  native  copper,  copper 
green,  and  blue  copper.  It  contains  abundance  of  petri- 
fied fishes,  and  these  are  said  to  be  most  numerous  in 
those  situations  where  the  strata  are  basin-shaped. 

Gcogra/:hic  Situation. — Euro/te. — It  abounds  in  the 
Hartzgebirge ;  also  in  Magdeburg  and  Thuringia.  It 
is  a  frequent  mineral  in  Upper  and  Lower  Saxony:  it 
occurs  also  in  Franconia,  Bohemia,  Bavaria,  Silesia, 
Suabia,  Hesse-Cassel,  and  Switzerland. 

Aj7terica. — It  is  said  to  occur  in  the  Cordilleras  of 
South  America. 

III.  Short  Axed  Limestone,  or  Dolomite. Kur- 

zaxiges  Kalk-Haioide,  Mohs. 

Rhomboidzzl07°  22'.  Cleavage  rhomboidal.  Hard- 
ness—4.0, — 4.5,  sp,  gr.ZZo.O: — 3.2. 

Tiais  species  contains  three  subspecies,  viz.  1.  Dolo- 
mite ;  2.  Miemite ;  3.  Brown  Spar. 

First  Subspecies. 

Dolomite,  Jameson. 

This  subspecies  is  divided  into  three  kinds,  viz.  Gra- 
nular Dolomite,  Columnar  Dolomite,  Compact  Dolomite. 

Firgt  Eind. 

Granular  Dolomite,  Jameson. 

This  is  again  divided  into  White  and  Brown  Granular 
Dolomite. 

External  Characters. — Colours  snow-white,  greyish- 
white,  and  rarely  pale  ash-grey.  Occurs  massive;  also 
in  small  and  fine  granular  distinct  concretions,  frequent- 
ly so  loosely  aggregated,  that  they  can  be  separated  by 
mere  pressure  of  the  finger.  Internally  glimmering, 
approaching  to  glistening,  and  lustre  pearly.  Fracture 
in  the  large  imperfect  and  slaty,  in  compact  varieties 
small  splintery,  which  passes  into  uneven.  Fragments 
indeterminate  angular,  and  blunt-edged.     Faintly  trans- 

•  These  marly  septaria  abound  in  the  Isle  of  Shepey,  in  the  Medway,  and  often  contain  in  their  interior  globular  portions  of  heavy, 
spar,  having  diverging  hbrous  concretions.  Similar  septaria  occur  in  Derbvshire,  and  in  the  county  of  Durham,  in  which  latter  district 
the  internal  fissures  are  filled  with  quartz. 
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lucent,  or  only  translucent  on  the  edges.     Brittle,  and 
easily  frans;;ible. 

Chemical  and  Physical  Characters. — It  effervesces 
very  teebly  with  acids, — a  charucter  which  distinguishes 
it  from  granular  limestone. 

St.  Gothard. 
Const.  Farts. — Carbonate  of  Magnesia,      46.50 
Carbonate  of  Lime,       .       52  08 
Oxide  of  Manganese,    .         0.25 
Oxide  of  Iron,       .  .         0  50 

Loss,    ....         0.75—100 
Klafiroth,  Beit.  b.  iv.  s.  209. 

lona. 
Carbonic  Acid,  .        .         48.00 

Liiut,         ....         31.12 
Mujiiiesia,  .        .        .         17-06 

Insoluble  Matter,       .         .  4.00 

Ttnnant,  Phil.  Trans,  for  1799. 

Geognoslic  Situa:wn ii  occurs  principally  in  primi- 
tive lU'iiiiiains. 

Geogru/thic  Situation. — Eurofie — Beds  of  Dolomite, 
coiuainirii;  treniolite,  occur  ni  the  island  of  lona  ;  and 
it  is  louiid  in  many  countries  on  the  Continent  of  Eu- 
rope. 

jimerica. — Province  of  New-York,  with  tremolite. 

jtsia. — Bengal,  with  imbedded  tremolite  j  also  in 
Siberia. 

UsCs. — It  appears  to  have  been  used  by  ancient  sculp- 
tors in  their  finest  works. 

Obiervalions. — It  is  named  Dolomite,  in  honour  of 
the  celebrated  French  geoloijist,  Dolomieu. 

•  Brown  Dolomite,  or  Magnesian  Limestone  of 
Tennant. 

Tennant,  Transactions  of  Royal  Society  oj"  London  for 
1799. — Thomson,  Ajinals  of  Fhitosojihy  Jor  December, 
1814. 

External  Characters. — Colours  yellowish- grey,  yel- 
lowisli-brown,  and  a  ctilour  intcrmcdiiite  between  ches- 
nut-brown  ana  yellowiih-brown ;  seldom  bluish-grey. 
Occurs  massive,  and  in  minute  granular  concretions. 
Internally  glistening  or  glimmering,  and  the  lustre  be- 
tween ptarly  and  vitreous.  Fracture  splintery,  and 
sometimes  flat  conchoidal.  Fragments  indeterminate 
angular,  and  rather  blunt-edged.  Translucent,  or  trans- 
lucent on  the  edges.  Semihard  ;  is  harder  than  calca- 
reous-spar. Is  brittle.  Specific  gravity  of  the  crys- 
tals. 2823,  Tennant.~1.m ,  2.820,  i^fr^'-fr.— 2.79 1, 
Thoms^on. 

Chemical  Characters. — It  dissolves  slowly,  and  with 
but  feeble  eil'crvescence,  in  nitrous  acid- 

Bulkling  Hill,  near  Sunderland. 
Const.  Parr*.— Carbonate  of  Lime,         56.80 
Carbonate  of  Magnesia,  40.84 
Carbonate  of  Iron,  0.36 

Insoluble  Matter,       .       2.00 — 100.00 
Thomson,  Annals  of  Phil.  vol.  iv.  p.  416. 

Geognostic  Situation. — In  the  north  of  England  it  oc- 
cur>  in  b.ds  of  considerable  thickness,  and  great  extent, 
and  appears  to  rest  on  the  Newcastle  coal-formation  ; 
but  in  the  Isle  of  Man,  it  occurs  in  a  limestone  which 
rests  on  grey-wacke,  and  contains  imbedded  portions  of 
quartz,  rhomb-spar,  and  sparry  iron.  It  occurs  in  trap- 
rocks  in  Fiftshire. 

Geografihic  Situation. — It  occurs  in  Nottinghamshire, 
Derbyshire,  Northamptonshire,  Leicestershire,  North- 


umberland, and  Durham :  also  in  Ireland,  at  Port- 
umna  in  Galway,  Ballyshannon  in  Donnegal,  Castle 
Island,  near  Killarney. 

Use. — Like  common  limestone,  it  is  burnt  and  made 
into  mortar,  but  it  remains  much  longer  caustic  than 
quicklime  from  common  limestone;  and  this  is  the 
cause  of  a  very  important  difference  between  magnesian 
and  common  limestone,  with  regard  to  their  employinent 
in  agriculture  :  Lime,  from  magnesian  limestone,  is 
termed  hot,  and  when  spread  upon  land  in  the  same  pro- 
portion as  is  generally  practised  with  common  quick- 
lime, greatly  impairs  the  fertility  of  the  soil;  and  when 
used  in  a  greater  quantity,  is  said  by  Mr.  Tennant  to 
prev  lit  all  vegetation. 

Observations. —  A  flexible  variety  of  Dolomite  occurs 
in  England.  The  following  account  contains  all  the  in- 
formation we  possess  in  regard  to  it : 

Flexible  Dolojiite,  J^awMon. 

External  Characters. — Colour  yellowish-grey,  passing 
into  cream-yellow.  Occurs  massive.  Is  dull.  Frac- 
ture earthy  in  the  small,  and  slaty  in  ilie  l.irge.  Is  opaque. 
Yields  readily  to  the  knife,  but  with  difliculty  to  the  nail. 
In  thin  plates  it  is  uncommonly  flexible.  Specific  gra- 
vity, 2.544,  Thomson.  This  is  jirobably  below  the  truth, 
as  the  stone  is  porous. 

Geogra/u'iic  Siiuaiioti. — It  occurs  about  three  miles 
from   Tirimouth  C;islle. 

Observations. — This  curious  mineral  was  discovered 
by  our  intelligent  friend  Mr.  Nicol,  L'-cturer  on  Natural 
Philosopiiy.  To  that  gentleman  we  ;ire  indebted  for  the 
following  particulars  in  regard  to  it.  He  finds,  that  its 
flexibility  is  considerably  influenced  by  the  quantity  of 
water  contained  in  it.  When  saturated  with  water,  it  is 
remarkably  flexible  ;  as  the  evaporation  goes  on,  it  be- 
comes more  and  more  rigid,  until  the  water  be  reduced 
to  a  certain  limit,  when  the  flexibility  becomes  scarcely 
distinguislable.  From  this  point,  however,  the  flexi- 
bility gradually  increases,  as  the  moisiure  diminishes; 
and  as  soon  as  the  water  is  completely  exhaled,  it  be- 
comes nearly  as  flexible  as  it  was  when  saturated  with 
that  fluid. 

Second  Kind. 

CoLU.MNAR  Dolomite. — Slanglicher  Dolomit,  Kla- 
proth. 

External  Characters. — Colour  pale  greyish-white. 
Occurs  massive,  in  thin,  long,  and  straight  prismatic 
concretions.  Has  an  imperfect  cleavage.  Fracture  un- 
even. Lustre  vitreous,  inclining  to  pearly.  Bieaks 
into  acicular-shaped  fragments.  Feebly  translucent.  Is 
brittle. 

Trom  the  Mine  Tschistagowskoy. 
Const,  Parts. — Carbonate  of  Lime,  .  51 

Carbonate  ot  Magnesia,     .         47 
Carbonated  Hydrate  of  Iron,        1 — 99 
Klafiroth,  Cliem.  Ahhandl.  s.  328. 

Geognostic  and   Geographic  Situations It   occurs  in 

serpentine  in  the  mine    Tschistagowskoy,   on  the  river 
Mjafs,  in  the  government  of  Orenberg  in  Russia. 

Third  Kind. 

Compact  Dolomite,  or  Gurhofite,  /awfaow.— Gur- 
hofian,  Aariff/i. 
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External  Characters. — Colour  snow-white.  OccMrs 
massive  Duii.  Fiaciure  flat  conchoidal,  passing  to 
even.  Fragments  indeterminate  angular,  and  sliaip- 
edged.  Slightly  translucent  on  the  edges.  Haid, 
bordering  on  senrjihard.  Brittle,  and  rather  difl^'icultly 
frangible. 

Chemical  Characters. — When  pounded,  and  thrown  into 
diluted  and  healed  nitrous  acid,  it  is  completely  dissolv- 
ed, with  effervescence. 

Const.  Parts. — Carbonate  of  Lime,         70  50 

Carbonate  of  M.ignesia,  29  50 — 100.00 
Kta/irolh.  Gesellscli.  N.  Fr.  b.  i.  s.  258. 

Geognostic  and  Geografihic  Situations. — Ii  occuts  in 
veins  in  soipentiue  rocks,  between  Gurrhof  and  Aggs- 
bach,  in  Lower  Austria. 

Seconb  Subspecies. 

MiEMiTE,  Jameson  and  Klafiroth. 
Tills  subspecies  is  diviiied  into  two  kinds,  viz.  Granu- 
lar Miemite,  and  Prismatic  Mieinite. 

First  Kind. 

Granular  Miemite. 

External  Characters. — Colour  pale  asparagus-green, 
which  passes  inio  grceniah-white.  Occurs  massive,  in 
large  and  coarse  angulo-granular  distinct  concretions  ; 
crystallized  in  flat  double  three-sided  pyramids,  in 
which  the  lateral  planes  of  the  one  are  set  on  the  lateral 
edges  of  the  other.  Crystals  middle-sized,  or  small ; 
either  attached  by  their  lateral  edges,  or  intersecting 
each  other ;  surface  drusy.  Internally  splendent  and 
pearly.  Fragments  rather  blunt-edged.  Translucent. 
Setiiiiiard.     Brittle.     Specific  gravity  2.885. 

Const.  Parts, — Carbonate  of  Lime,     .     .     53.00 
\  Carbonate  of  Magnesia,  .     42. 50 

Carbonate  of  Iron,  with  a 

little  Manganese,     .     .       3.00 


98  50 
Klafiroth.,  Beit.  b.  iii.  296. 
Geognostic  and  Geografihic  Situations. — It  is  found  at 
Mil  •no  in  Tuscany,  imbeddul  in  gypsum. 

Observations. — This  mineial  was  lirst  observed  by 
the  late  Dr.  Thomson  of  Naples,  who  sent  specimens  of 
it  to  Klaproth  for  analysis.  It  is  named  Miemite,  after 
the  place  where  it  was  discovered. 

Second  Kind. 

Prismatic  Miemite,  Jameson. — Slanglicher  Biiters- 
patli,  Klafiroth. 

Exttrnul  Characters. — Colour  asparagus-green,  olive- 
green,  and  oil-grecn.  Occurs  in  piisinatic  distinct 
concretions,  and  crystallized  in  Hat  rhomboids,  which 
are  deeply  truncated  on  all  the  edges.  Crystals  small, 
and  very  srnall,  and  sometimes  they  form  only  drusy 
crusts.  Internally  shining  and  vitreous.  Fracture 
passes  from  concealed  foliated  to  splintery.  Frag- 
ments rather  blunt-edged.  Strongly  translucent.  As 
hard  as  the  granular  miemite.  Specific  gravity,  2.885, 
Karsten. 

Chemical  Characters.— It  dissolves  slowly,  and  with 
bin  .''  wiilc  cftVivtsccMic,  in  nitrous  acid. 

Constituent  Parts. — Lime, 33.00 

Mjgiicsia,      .     .     .     14.50 
Oxide  of  Iron,  .     .      2.50 


Carbonic  Acid,  .     .     47.25 
Water  and  Loss,    .       2.75 — 100 
Klafiroth,  Beit.  b.  iii.  s.  303. 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
cobalt  veins  that  traverse  sandstone  at  Gliicksbrunn  in 
Gotha,  and  at  Beska  in  Servia,  on  the  frontier  of 
Turkey. 

Third  Subspecies. 

Brown-Spar,  or  Pearl-Spar,  Jameson.  Braunspath, 
Werner. 

This  species  is  divided  into  two  kinds,  viz.  Foliated 
Brown-Spar,  and  Columnar  Brown-Spar. 

First  Kind, 

Foliated  BROWN-SPABj/nwifsoTZ. — Blattrigcr  Brauii- 
spjln,   Werner. 

External  Characters, — Colours  flesh-red  and  brown- 
ish-rtd.  Often  occurs  massive,  also  disseminated,  sel- 
dom globular,  stalactiuc,  reniform,  with  tabular  and 
pyramidal  impressions;  also  in  disiinct  concretions, 
which  are  granular,  and  rarely  thin  and  straight  la- 
mellar; and  frequently  crystallized.  Surface  of  the 
crystals  usually  drusy,  and  seldom  shining,  generally 
glistening  or  glimmering,  and  sometimes  even  dull. 
Internally  alternates  from  shining  to  glistening,  very 
rarely  splendent,  and  lustre  pearly.  Fragments  inde- 
terminate angular,  and  rather  blunt-edged  in  the  great, 
but  in  the  small  are  rhomboidal.  Generally  translucent 
on  the  edges,  rarely  translucent.  B.ittle,  and  easily 
frangible.     Specific  gravity  3.0,  3.2,  Mohs. 

Chemical  Characters. — It  hardens,  and  becomes  dark 
brownish-black  before  the  blowpipe;  and  eflervesces 
feebly  with  acids. 

Constituent  Parts, — Lime, 43.0 

Magnesia, 10.0 

Oxide  of  Iron,     ....       8.0 

Manganese, 3.0 

Water,  and  Carbonic  Acid,  26.5 

Berthier,  Journ.  des  Mines,  No.  103.  p.  73. 

Geografihic  Situation It   occurs  along    with    galena, 

and  other  ores  of  lead,  in  the  lead  mines  of  Lead  Hills 
and  \Vanlockhead  in  Lanarkshire ;  in  the  mines  of 
Cumberland,  Northumberland,  and  Derbyshire. 

Second  Kind, 

Columnar  Brown-Spar,  Jameson.  St'angliclier 
Braunspath,  Klafiroth. 

External  Characters — Colours  reddish-white,  rose- 
red,  and  pearl-grey.  Occurs  in  distinct  concretions, 
which  are  wedge-shaped  columnar  or  piismatic,  and 
hive  glimmering  and  longitudinally  streaked  surfaces. 
Splendent,  and  appears  pearly  on  the  fracture  surface. 
Has  an  imperfect  cleavage.  Fraijments  wedge-shaped. 
Translucent.     Brittle.     Easily  frangible. 

Constit.  Parts. — Carbonate  of  Lime,  .  .  51.50 
Ciirbonate  of  Magnesia,  32.00 
Carbonate  of  Iron,  .  .  7  50 
Carbonate  of  Manganese,  2  00 
Water, 5.00 

98.00 
Klafiroth,  Beit,  b,  iv.  s.  203. 
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Geografihic  Situation. — It  is  found  at  the  mine  named 
Segen  Goues  at  Gcrsdoif  in  Saxony  ;  and  in  that  of  Va- 
leiiciana  at  Guanauxuato  in  Mexico. 

IV.  Rhomb-spar,  Jameson.  Langaxiges  Kalk-Ha- 
loid,  Mohs- 

Rhomboid— 106"  16'.  Cleavage  i  homboidal.  liard- 
nessnS  5 — 4.0.     Sp.  gravity=2.8,  3.2. 

External  Characters — Colours  white,  grey,  and  yel- 
low. Occurs  missive  and  disseminated  ;  and  crystal- 
lized in  rhomboids,  in  which  the  obtuse  angle  is  106" 
1 5'.  These  rhomboids  are  sometimes  rounded  or  trun- 
cated on  the  edges.  Crystals  tniddle-sized  and  small ; 
the  surface  is  sometimes  smootn,  sometimes  rough,  and 
either  shining  or  glimmering.  Internally  the  lustre  is 
splendent,  between  vitreous  and  pearly.  Fracture  im- 
perfect conchoidal.  Fragments  rhomboidal.  Easily 
frangible  and  brittle. 

Chemical  Characters. — Before  the  blowpipe  it  is  in- 
fusible, without  addition;  even  when  pounded  it  ef- 
fervesces but  feebly  ;  and  dissolves  slowly  in  muriatic 
acid. 

Constit.  Farts. — Carbonate  of  Lime,    .     56.60 

Carbonate  ot  Magnesia,  42.00 — 98.60 
Or  by  another  result;  Carbonate  of  Lime,       5  6.2 

Carbonate  of  Magnesia,  43.5 — 98.9 
With  a  trace  ol  Manganese  and  Iron,  Murray.* 

Geognostic  Situation. — It  occurs  imbedded  in  chlorite- 
slate,  talc-slate,  limestone,  and  serpentine  ;  in  the  salt 
formation,  where  it  is  imbedded  in  anhydrite  and  gypsum  ; 
in  drusy  cavities  in  compact  dolomite,  and  in  metallife- 
rous veins. 

Geographic  Situation. — It  occurs  imbedded  in  chlorite- 
slate  on  the  banks  of  Loch  Lomond  ;  in  a  vein  in  transi- 
tion rocks,  along  with  galena,  blende,  copper-pyrites,  and 
calcareous-spar,  near  Newton-Stewart  in  Galloway  ;  in 
compact  dolomite  in  the  Isle  of  Man  and  the  north  of 
England. 

Order  II.     BARYTE. 

No  metallic  lustre.  Colour  rarely  changed  in  the 
streak  ;  if  orange-yellow,  the  specific  gravity  is  6,  and 
more.  Hardness  ranges  from  2.5.  to  5.  Sp.  gravity 
ranges  from  3.3  to  7.2.  If  the  specific  gravity  be  less 
than  3.6,  and  the  hardness  5,  the  cleavage  is  di-pris- 
maiic. 

Genus  I.— RED  MANGANESE. 

One  axis.  Cleavage  rhomboidal.  Hardness— 3.5, 
4.5.      Sp.  gr.— 3.3,  3.9. 

This  genus  contains  one  species,  viz.  Rhomboidal  Red 
Manganese. 

1.  Rhomboidal  Red  Manganese,  Jameson. — Lan- 
gaxiger  Flintz-Baryt,  Mohs. 

Riiomboici—  .  Cleavage  rhomboidal.  Hardness 
—3.5.     Sp.  i^ravity— 3.3,  3.6. 

This  species  is  divided  into  three  subspecies,  viz.  1. 
Foliated  rhomboidal  red  manganese,  2.  Fibrous  rhom- 
boidal red  manganese,  and  3,  Compact  rhomboidal  red 
manganese. 

First  Subspecies. 

Foliated  Rhomboidal  Red  Manganese,  Taweaon. 


External  C/iaracr<rr«.— Colour  bright  rose-red,  slightly 
inclining  to  llcsh-reu.  Occurs  massive,  disseminated, 
small  leniforni,  globular,  with  tabular  and  rhomboidal 
impressions,  and  in  granular  distinct  concretions.  In- 
ternally shining,  inclining  sometimes  to  glistening, 
sometimes  to  splendent,  and  the  lustre  pearly.  Frag- 
ments indelerniiiiate  angular,  and  rather  sharp-edged, 
or  rhomboidal.  Generally  translucent  on  the  edges;  in 
some  rare  varieties  translucent.  Brittle,  and  rather  easily 
frangible. 

Chemical  Character. — Before  the  blowpipe,  without 
addition,  it  first  becomes  dark  brown,  and  then  melts 
into  a  dark  reddish-brown  bead. 

Const.  Parts. — Oxide  of  Manganese,  .     52  60 

Silica, 39.60 

Oxide  of  Iron,    .     .     .       4.60 

Lime 1.50 

Volatile  ingredients,    .       2.75 — 101.5 
Berzelius,\n  Afh.  i.  Fys.  och.  INIin.  i.  110. 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
beds  of  specular  iron-ore  and  magnetic  iron-ore,  along 
with  compact  garnet  and  calcareous-spar,  in  the  gneiss 
hills  at  Langbanshytta,  in  Wermeland  in  Sweden;  also 
at  Catharinenburg  in  Siberia,  and  in  Saxony. 

Uses. — The  Siberian  varieties  are  cut  and  polished, 
and  worn  as  ornamental  stones. 

Second  Subspecies. 

Fibrous  Rhomboidal  Red  Manganese,  Jameson. 

External  Characters. — Colours  rose-red  andilesh-red, 
inclining  to  grey  and  brown.  Occurs  massive,  and  in 
prismatic  fibrous  concretions,  which  are  straight,  scopi- 
form  and  stellular.  Internally  glistening  and  pearly. 
Fragments  splintery  and  wedge-shaped.  Feebly  trans- 
lucent. 

Geognostic  and  Geographic  Situations. — It  occurs  in 
veins  in  primitive  and  transition  rocks.  It  is  a  rare 
mineral,  and  is  principally  found  at  Kapnik  in  Tran- 
sylvania, and  at  Schemnitz  in  Hungary. 

Third  Subspecies. 

Compact  Rhomboidal  Red  Manganese,  Jameson. 

External  Characters. — Its  principal  colour  is  pale 
rose-red,  which  sometimes  passes  into  dark  reddish- 
white.  Occurs  massive,  disseminated,  and  sometimes 
imperfectly  reniform.  Internally  dull  or  glimmering. 
Fracture  even  sometimes  inclining  to  splintery.  Frag- 
ments indeterminate  angular,  and  rather  sharp-edged. 
Brittle,  and  easily  frangible. 

Chemical  Characters. — It  is  infusible  before  the  blow- 
pipe, but  becomes  black  by  ignition. 

Siberia. 
Constituent  Parts. — Oxide  of  Manganese,  .     61 

Silica, 30 

Oxide  of  Iron,     ...       5 

Alumina, 2 — 98 

Lamfiadius,  in  Pract.  Chem.  Abh.  b.  ii.  s.  209. 

Geognostic  and  Geographic  Situations- — It  occurs  at 
Kapnik  in  Transylvania  ;  at  Langbanshytta,  in  Werme- 
land in  Sweden ;  and  Catharinenburg  in  Siberia. 


*  The  above  analysis  was  communicated  to  us  by  the  late  Dr.  Murray. 
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Genus  II.— SPARRY  IRON. 

KuBKAXiGER  Flinz  Baryt,  Molis. — Spathiscnstein, 
Werner,     Fer  oxyile  carbonatee,  Hauy. 

One  axis.  Cleavaije  rhoriboiclal.  Hardness  =  3.5, 
4.6.   Sp.  gr.  =  3.6,  3.9. 

This  genus  contains  one  species,  viz.  Common  Sparry 
iron. 

1.  Common  Sparry  \ViO^,,  Jameson — Spatheisenstein, 
Werner.     Fer  oxy;le  carbonatet,  Hauy- 

Rhomboid=107°.  The  most  perfect  cleavage  is  in  the 
direction  of  the  planes  of  the  primitive  rhomboid  ;  the 
least  perfect  in  the  direction  of  the  planes  of  a  flat 
rhomboid.  Hardness:33  5,  4  5.  Spec.  gravity^3.6, 
3.9. 

External  Characters Colours  yellow,  white,  brown, 

and  black.  Occurs  massive,  disseminated,  with  pyra- 
midal impressions  ;  also  in  granular  distinct  concretions  ; 
and  crystallized.  The  following  are  some  of  its  prin- 
cipal crystallizations  : 

1.  Primitive  rhomboid. 

a.  Perfect,  with  straight  or  spherical  convex  lateral 

faces. 
6.  Truncated  on  the  apices. 

c.  Truncated  on  the  terminal  edges. 

d.  Rounded  off  on  the  apices  and  edges. 

When  the  truncating  planes  in  the  variety  1.  c.  be- 
come so  large  that  the  original  planes  disappear, 
there  is  formed 

2.  A  still  flatter  rhomboid. 

From  the  variety  1.  d.  there  arises 

3.  The  spherical  lenticular  form. 

From    the   rhomboid    with   curved  faces   there    is 
formed 

4.  The  saddle-shaped  lens. 

We  sometimes  observe  the  primitive  form  arranged 
in  rows,  so  as  to  form  an 

5.  Equiangular  six-sided  prism,  flatly  acuminated 
with  three  planes,  which  are  set  on  the  alternate 
lateral  planes. 

Crystals  middle-sized,  small,  and  very  small.  Seldom 
singly  superimposed,  as  is  the  case  with  the  lens,  most 
generally  aggregated  in  druses.  Planes  of  the  lens  de- 
licate drusy,  but  all  of  the  other  forms  generally  smooth  ; 
and  the  lustre  varies  from  splendent,  through  shining,  to 
glistening.  Internally  generally  glistening,  sometimes 
inclining  to  shining,  and  even  to  splendent ;  but  the 
black  variety  is  only  glimmering,  and  the  lustre  is 
pearly.  The  imperfect  foliated  fracture  is  sometimes 
conjoined  with  the  splintery  ;  and  this  occurs  principal- 
ly in  the  greenish  grey  varieties.  Fragments  rhomboidal 
in  the  foliated  varieties,  but  rather  sharp-edged  in  the 
compact.  Generally  translucent  on  the  edges,  also 
translucent ;  but  the  black  varieties  are  opaque.  The 
pale  varieties  afford  a  white,  the  darker  varieties  a  yel- 
lowish-brown streak.  It  is  not  particularly  brittle,  and 
is  easilv  frangible. 

Chemical  Characters. — It  blackens,  and  becomes  mag- 
netic before  the  blowpipe,  but  does  not  meli :  it  effer- 
vesces with  muriatic  acid.  It  dissolves  wiih  ebullition 
in  glass  of  borax,  and  communicates  to  it  an  olive-green 
colour. 


Steinhem. 

63.73 

34.00 

0.75 

0.25 

1.25— lOO.OO 


Constituent  Parts.  Oxide  of  iron 

Carbonic  acid 

Oxide  of  manganese 

Magnesia 

Loss 

Ktafiroth,  in  Magaz.  Xalf  Fr.  b.  v.  s.  3.35. 
Geognoatic  Situation. —  It  occurs  in  veins  in  granite, 
gneiss,  mica-slate,  clay-slate,  and  grey-wacke,  and  in 
these  it  is  associated  with  ores  of  lead,  cobalt,  silver, 
and  seldomer  with  nickel  and  bismuth;  more  frequcmly 
with  galena,  grey  copper  ore,  iron-pyrites,  and  grey  anti- 
mony ore.  In  other  veins  it  is  accompanied  with  biown, 
red,  and  black  iron  ore,  calcareous-spar,  and  quartz. 
But  the  most  extensive  formations  of  this  mineral  are 
in  limestone,  by  some  referred  to  primitive,  by  otiiers 
to  secondary  rocks,  in  which  it  is  arranged  in  thick 
beds.  It  also  occurs  filling  up  amygdaloidal  cavities  in 
trap  rocks. 

Geogra/ihic  Situation. — Europe. — It  occurs  in  small 
quantities  in  different  places  in  England,  Scotland,  and 
Ireland  ;  but  very  abundant  in  Hessia,  Carinthia,  and 
other  countries  on  the  continent  of  Europe. 

Uses — It  affords  an  iron  which  is  excellently  suited 
for  steel  making.  The  black  variety  is  said  to  afford 
the  best  kind  of  iron. 

Genus  III.     CALAMINE.* 

Zink-Baryt,  Mohs. 

One  and  three  axes.  Cleavage  di-prismatic;  rhom- 
boidal. If  rhomboidal,  ;^  4.2  and  more.  Hardness  iz 
5.0  sp.  gr.  :z  3  3, — 4.5. 

This  genus  contains  two  species,  viz.  1.  Prismatic 
Calamine;  and.  2   Riiomboidai  Calamine. 

1  Prismatic  Calamine,  or  Electric  Calamine, 
Jameson  — Prismatischer  Zink-Baryt,  Mohs.  Zinc 
Oxyde,  Haiiy. 

Vertical  prism  ^  99°  56'.  Horizontal  prism,  in  the 
direction  of  the  longest  diagonal,  ZZ  120°.  Cleavage  the 
same.     Hardness  ^  5.0.     Sp.  gi.  zZ  3.3,  3.6. 

External  Characters. — Most  common  colours  white 
and  yellow  ;  it  also  occurs  green,  grey,  yellow,  and 
brown.  Has  sometimes  a  curved  striped  colour  deli- 
neation. Occurs  massive,  disseminated,  in  crusts,  sta- 
lactitic,  reniform,  botryoidal,  cellular,  corroded  ;  also  in 
distinct  concretions,  which  are  scopiform,  radiated,  or 
fibrous,  granular,  and  curved  lamellar.  Sometimes  crys- 
tallized. The  following  are  some  of  its  secondary  forms  : 

1.  Six-sided  piism.  2.  Flat  six-sided  prism,  bevelled 
on  the  terminal  planes;  the  bevelling  planes  set  on  the 
broader  lateral  planes.  This  prism  is  sometimes  so  flat, 
that  it  appears  like  a  longish  rectangular  four-sided 
table  bevelled  on  the  terminal  planes.  3.  Acute  dou- 
ble four-sided  pyramid,  sometimes  perfect,  sometimes 
truncated  on  the  summits.  4.  Acute  double  four-sided 
pyramid,  acuminated  on  both  extremities,  with  four 
planes,  which  are  set  on  the  lateral  planes,  and  some- 
limes  the  summits  are  truncated. 

Crystals  small ;  either  solitary  or  scopiformly  aggre- 
gated. Internally,  the  lustre  alternates  from  glistening 
to  dull,  and  lustre  pearly,  inclining  to  adamantine. 
Fracture  small  and  fine  grained  uneven.  Alternates 
fi  oni  transparent  to  translucent  on  the  edges,  and  opaque. 


•  Agricola  says,  that  because  the  cadmia  (calamine)  in  the  furnace  attaclies  Itself  to  the  iron  bars  in  forms  like  a  reed,  (cala- 
nus)  it  was  named  Calamine. 
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Cryslalluctl  varieties  as  hard  as  apatite ;  tlie  massive 
and  opaijue  softer.  Dark-coloured  varieties  afl'ord  a  yel- 
lowish ;;icy  streak. 

P/nj^icdl  Characters. — When  gently  heated,  it  is 
strongly  electric. 

C/iemical  Characters. — It  loses,  according  to  Pelle- 
tier,  about  12  /ler  cent,  by  ignition;  it  is  soluble  in  mu- 
riatic acid  without  efl'ervescencc;  and  the  solution  gela- 
tinises on  cooling. 

Rezb.inya. 

Constituent  Parts. — Oxide  of  Zinc,         68.30 
Silica,         -         -     25.00 
Water,      -         -         4  40 — 97.70 
Smithson,  in  Phil.  Trans.  I'art  i.  for  1803. 

Geognostic  Situaiion. — It  occurs  in  small  quantities  in 
metalliferous  veins,  principally  along  with  ores  of  lead, 
in  grey-wackc,  grey-wacke-slate,  and  clay-slate;  but 
most  ficqiiently  in  secondary  or  floetz  limestone,  in  im- 
bedded masses,  and  irregular  beds. 

Geographic  Situation. — It  occurs  in  the  lead-mines  at 
Wanlockhcad ;  also  in  Leicestershire  and  Flintshire, 
and  in  several  countries  on  the  Continents  of  Europe  and 
Asia. 

2.  Rhomhoidai.  Calamine,  yamfsoTj.—Galmei,  Tl'er- 
iicr.     Riiombocdrischer  Zink-Baryt,  Mohs. 

Rhomboid  about  110°.  Cleavage  in  the  direction  of 
the  plani-s  of  the  rhomboid.  Hardness  =  5.0.  Sp.  gr. 
zr  4.2,  4.4. 

This  species  is  divided  into  three  subspecies,  viz. 
Sparry  Rhomboidal  Calamine,  Compact  Rhomboidal 
Calamine,  and  Earthy  Rhomboidal  Calamine. 

riiisT  Subspecies. 

Spakuy  RnoMnoiDAL  Calamine,  Jameson. — Spathi- 
ger  Galinei,  Karsten. 

External  Characters. — Colours  white,  grey,  green,  and 
brown.  Occurs  massive,  boiryoidal,  reniform,  stalac- 
titic,  tabular,  cellular;  also  in  distinct  concretions, 
which  are  prismatic,  granular,  and  curved  lamellar;  and 
sometimes  crystallized.  Internally  shining  and  pearly. 
Fragments  rhomboidal.  Alternates  from  semitranspa- 
rent  to  opaque. 

Chemical  Characters. — It  dissolves  with  effervescence 
in  muriatic  acid  ;  it  is  infusible  ;  loses  about  34  per  cent. 
by  ignition. 

Constituent  Parts. 

Derbyshire.  Somersetshire. 

Oxide  of  Zinc,      -        65.2  64.8 

Carbonic  Acid,       -         34.8 — 100  35.2 — 100 

Smithson,  in  Phil.  Trans.  Part  i.  for  1803. 

Second  Subspecies. 

Compact  Rhomboidal  Calamine,  Jameson. — Ge- 
meiner  Galmei,  Karsten. 

External  Characters. — Colours  grey,  yellow,  and  yel- 
lowish-brown. Occurs  massive,  disseminated,  corroded, 
reniform,  stalactitic,  and  cellular;  also  in  concentric 
curved  lamellar  concretions.  Rarely  in  supposititious 
crystals,  or  incriisting  other  crystals.  Internally  dull, 
or  very  feebly  glimmering  and  resinous.  Fracture 
coarse-grained  uneven,  line  splintery,  even,  and  flat  con- 
choidal.     Opaque,  or  feebly  translucent  on  the  edges. 


Chemical  Characters.— 'The  same  as  in  the  preceding 
subspecies.  '"•^ 

Third  Subspecies. 

Earthv  Rhomboidal  Calamine,  Jameson.— ~Z.'mk~ 
bluthC;  Karsten. 

External  Characters. — ^Colour  white,  sometimes  with 
a  yellowisii-bruwnish  exterior.  Occurs  massive,  disse- 
minated, botryoidul,  fiat,  reniform,  and  with  impressions. 
Internally  dull.  Fracture  fine  earthy.  Opaque.  Yields 
to  the  nail.     Adliercs  to  the  tongue. 

Chemical  Characters.— ~T he  same  as  in  the  first  sub- 
species. 

Bleiberg  in  Carlnthia. 

Constituent  Parts, — Oxide  of  Zinc,  71.4 

Carbonic  Acid,  I  3.5 

Water,  .  15.1  — 100.0 

Smithson,  in  Phil.  Trans.  Part  I.  for  1803. 

Geognostic  Situatioiz  of  the  Species. — It  occurs  in  beds, 
nests,  filling  up  or  lining  hollows,  in  transition  lime- 
stone, and  in  secondary  or  floetz  iimesionc,  and  conglo- 
merate rock;  also  in  veins. 

Geographic  Situation  of  the  Species. — Europe. — It  oc- 
curs in  the  Mctidip  Hilis,  at  Shi[)liani,  near  Cross,  So- 
mersetshire;  at  Alionhcad  in  Durham;  at  Holywell, 
and  elsewhere  in  Flintshire;  and  in  Derbyshire. 

Uses. — Both  prismatic  and  rhomboidal  calamine,  when 
purified  and  roasted,  are  used  for  the  fabrication  of  brass, 
which  is  a  compound  of  zinc  and  copper;  and  the  pure 
metal  is  also  employed  for  a  variety  of  other  purposes. 

Genus  IV.     TUNGSTEN,*  or  SCHEELIUM.t 

Scheel  Baryt,  Mohs. 

One  axis.  Cleavage  pyramidal.  Hardness  =  4.0 — 
4.5.  Sp.  gr.  n:  6.0—6.1. 

This  genus  contains  one  species,  viz.  Pyramidal 
Tungsten. 

1.  Pyramidal  Tungsten,  Jameson. — Pyramidaler 
Scheel-Baryt,  Mohs.     Schwerslein,  Werner. 

Pyramid  =  107°  26' — 113°  36'.  The  most  distinct 
cleavage  is  that  parallel  with  the  planes  of  the  primi- 
tive pyramid  ;  another,  less  distinct,  in  which  the  planes 
are  parallel  with  the  sides  of  an  acute  pyramid,  (100° 
8';  130°  20';)  and  a  third,  the  least  distinct,  parallel 
with  the  coniHion  base  of  the  pyramid. 

External  Characters. — White  is  the  principal  colour  of 
this  mineral.  The  following  varieties  of  colour  also  some- 
times occur,  viz.  brown,  which  sometimes  inclines  to 
orange-yellow  and  hyacinth-red.  Occurs  massive,  dis- 
seminated, also  in  distinct  concretions,  which  are  gra- 
nular, seldomer  wedge-shaped  prismatic,  and  these 
latter  traversed  by  others  which  are  curved  lamellar. 
Sometimes  crystallized.  The  following  are  the  secon- 
dary forms: 

I.  The  priiiiitive  figure,  in  which  the  angles  of  the 
common  base  ore  flatly  bevelled,  and  the  bevelling 
planes  set  on  the  lateral  edges.  2.  Very  acute  double 
four-sided  pyramid,  in  which  the  lateral  planes  of  the 
one  are  set  on  the  lateral  i)lanes  of  the  other.  3.  Flal 
double  four-sided  pyramid. 

Crystals  middle-sized,  small  and  very  small ;  they 
are  always  superimposed,  sometimes  in  single  crystals, 
sometimes  in  druses.      Lateral  planes  of  the  crystals 


*  The  name  Tungfsten  was  given  to  this  mineral  by  the  Swedes,  on  account  of  its  great  weight. 

f  Werner  gave  the  name  Scheele  to  this  genus,  in  hoaour  of  the  illustrious  chemist  Scheele,  who  discovered  the  peculiar  raetaf 
which  characterises  it. 
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genciall)  smoolli  ;  planes  of  llie  fust  pyramids  slightly 
streaked ;  shining  and  splendent ;  lustre  inclines  to 
adamantine.  Internally  shining,  lustre  resinous,  some- 
limes  inclining  to  adamantine.  Fracture  coarse,  or  small- 
grained  uneven,  passing  into  imperfect  conchoidal. 
Fragments  indeterminate'  angular,  rather  blunt-edged. 
More  or  less  translucent,  seldom  semitransparent.  Ra- 
ther brittle,  easily  frangible. 

Chemical  Characters. — It  crackles  before  the  blowpipe 
and  becomes  opaque,  but  does  not  melt ;  with  borax  it 
forms  a  transparent  or  opaque  while  glass,  according  to 
the  proportions  of  each. 

Cornwall. 
Constil.  Parts. — Oxide  of  Tungsten         75.25 
Lime,         .  .  18.70 

Silica,         .  .  1.56 

Oxide  of  Iron,         .  1.25 

Oxide  of  Manganese,       0.75 — 97.45 
Geognostic  Situation — It  occurs  along  with  tinstone, 
magnetic    iron-ore,  and    brown    iron-ore,   in    primitive 
rocks. 

Geografihic  Situatio?i. — It  ocdjrs  along  with  woifram 
and  tiri-ore  at  Pengilly  in  Breage  in  Cornwall  ;  at  Bisp- 
berg  in  Sweden,  in  a  bed  of  magnetic  iron-ore. 

Genus  V.     BARYTE. 

One  and  three  axes.  Cleavage  rhomboidal  and  pris- 
matic. If  cleavage  rhomboidal,  specific  gravity  ~4.2 
and  more.  Hardness  =3.0,  — 3.5.  Sp.  gravity  =3.6 
—4.6. 

1.  Di-Prismatic  Barvte,  or  Stkonti.vnite,  Jame- 
son.— Diprismatischer  Hal-Baryt,  Mohs.  Strontian, 
IVenier. 

Vertical  prism  ^117°  19'.  Horizontal  prism  in  the 
direction  of  the  smaller  diagonal.  Cleavage  in  the 
direction  of  the  planes  of  both  prisms.  Hardness  —3.5. 
Sp.  gravity  —3  6 — 3.8. 

External  Characters. — Colour  pale  asparagus-green, 
which  son-.etimes  inclines  to  apple-green,  sometimes  to 
yellowish-white  and  greenish-grey.  The  greenish-grey 
variety  sometimes  passes  into  milk  and  yellowish-whiie, 
and  pale  straw-yellow.  Occurs  massive,  in  distinct 
concretions,  which  are  scopiform,  radiated  and  fibrous, 
and  crystallized.  The  primitive  form  is  an  oblique  four- 
sided  prism,  bevelled  on  the  extremities.  Its  secondary 
figures  are  the  following:  1.  Acicular  six-sided  prism, 
acutely  acuminated  with  six  planes,  which  are  set  on  the 
lateral  planes.  2.  Acicular  acute  double  six-sided  pyra- 
mid. Crystals  are  sometimes  scopiformly  and  manipu- 
larly  aggregated.  Lustre  of  the  distinct  concretions 
shining  or  glistening;  the  fracture  glistening. and  pearly. 
Fracture  fine-grained  uneven.  Fragments  wedge-shaped 
or  splintery.  More  or  less  translucent,  and  sometimes 
semi-transparent.    Brittle,  and  easily  frangible. 

Chemical  Characters. — Is  fusible  before  the  blowpipe, 
but  becomes  white  and  opaque,  and  tinges  the  flame  of 
a  dark  purple  colour.  Is  soluble,  with  effervescence,  in 
muriatic  or  nitric  acid;  and  paper  dipped  in  the  solu- 
tions thus  produced  burns  with  a  purple  flame.     ' 

Constituent  Parts. — Strontian,  .  61.21 
Carbonic  Acid,  30  20 
Water,  .  8.50 — 100.00 

Hofie,  Edin.  Trans,  for  1790. 

Geognostic  and   Geografihic   Situations.— Jt  occurs  at 
Stron'i.iii   in  Ar^yieshire,  in  veins  that  traverse  gneiss, 
Vol.  XIII.    P.\RT  H. 


along  with  galena  or  lead-glance,  heavy-spar,  and  cal- 
careous-spar. 

2.  Rhomuoidal  barvte,  or  witherite,  Jameson. 
Rhomboedrischer  Hal-Baryt,  ./WbAj.     VVilherit,  Il'crner. 

Rhomboid  ^91°  54'.  The  most  distinct  cleavage  is 
that  parallel  with  the  planes  of  the  rhomboid,  and  ano- 
ther, less  distinct,  parallel  with  the  alternate  planes  of 
the  six-sided  pyramid.  Hardness  —3.0,  3.3.  Sp.  gr. 
=  4.2,  4.4. 

E.vternal  Characters. — Colours  white,  grey,  and  yel- 
low. Occurs  massive,  disseminatr-d,  in  crusts,  cellular, 
corroded,  large  globular,  reniform,  botryoidal,  stalacti- 
tic  ;  also  in  distinct  concretions,  which  ate  wedge-shaped, 
sometimes  scopitorm  radiated,  and  occasionally  pass  into 
coarse  granular.  More  rarely  crystallized.  The  follow- 
ing are  the  secondary  forms  : 

1.  Equiangular  six-sided  prism. 

a.  Truncated  on  the  terminal  edges. 

b.  Acutely  acuminated  on  the  exticmities  with  six 
planes,  which  are  set  on  the  lateral  planes. 

2.  Acute  double  six-sided  pyramid,  in  which  the  la- 
teral planes  of  the  one  are  set  on  the  lateral  planes 
of  the  other. 

The  crystals  are  small,  and  very  small,  seldom  middle- 
sized.  The  prisms  are  sometimes  scopiformly  grouped, 
or  they  are  in  druses.  Externally  glistening;  internally 
shining  on  the  cleavage,  and  glistening  on  the  fracture, 
and  the  lustre  is  resinous.  Principal  fracture  uneven, 
inclining  to  splintery.  Fragments  wedge-shaped,  or  in- 
determinate angular.  Translucent,  rarely  semi-trans- 
parent.    Brittle,  and  easily  frangible. 

Chemical  Characters. — Before  the  blowpipe  it  decre- 
pitates slightly,  and  melts  readily  into  a  white  enamel; 
it  is  soluble,  with  eflervescence,  in  diluted  muriatic  or 
nitric  acid. 

Constit.  Parts. — Carbonate  of  Barylcs 
Carbonate  of  Strontian 
Sulphate  of  Baryles 
Silex 
Alumina, and  Oxide  of 

Iron 
Aikin.,  Gol.  Tr.  v.  iv.  part  ii.  p.  442. 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
Cumberland  and  Durham,  in  lead  veins  that  traverse  a 
secondary  limestone,  which  rests  on  red  sandstone,  and 
in  these  it  is  associated  with  coralloidal  arragonite,  brown 
spar,  earthy  fluor  spar,  heavy  spar,  and  galena  or  lead- 
glance,  white  lead  spar,  green  lead  spar,  copper-pyrites, 
blue  copper,  malachite,  iron-pyrites,  sparry  iron,  cala- 
mine, and  blende. 

Uses. — It  is  a  very  active  poison,  and  in  some  dis- 
tricts, as  in  Cumberland,  it  is  employed  for  the  purpose 
of  destroying  rats.  When  dissolved  by  muriatic  acid, 
the  solution  thus  obtained  is  said  to  prove  serviceable  in 
scrofula. 

3.  Prismatic  Barvte,  or  heavy  spar,  Jameson. 
Prismatischcr  Hal-Baryt,  Mohs.    Schwcrspath,  Werner. 

Prism  zzlOl"  53'.  The  most  distinct  cleavage  is  that 
parallel  with  the  terminal  planes  of  the  oblique  tour- 
sided  prism;  less  perfect  are  those  parallel  with  ihe 
lateral  planes  of  the  prism.  Hardness  —5.0,  3.5.  Sp. 
gravity  —4.1,  4  6. 

This  species  is  divided  into  nine  subspecies,  viz.  \. 
Earthy  Heavy  spar,  2.  Compact  Heavy  spar,  3.  Granu- 
lar Heavy  spar,  4.  Curved  Lamellar  Heavy  spar,  5. 
Straight  Lamellar  Heavy  spar,  6.  Fibrous  Heavy  spar, 

3  Jk 
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7.  Radiated  Heavy  spar,  8.  Columnar  Heavy  spar,  and 
9.  Prismatic  Heavy  spar. 

First  Subspecies. 

Earthy  heavy  spar,  Jameson.  Sciiwerspath  Erde, 
l^erner. 

External  Characters. — Colours  yellowish  and  reddish 
while,  or  triable  consistence,  and  consists  of  feebly 
glimmering,  nearly  dull,  particles,  which  are  interme- 
diate between  bcaly  and  dusty,  soils  feebly,  and  are 
generally  loose,  or  but  feebly  cohering.  Feels  meagre, 
and  rather  rough.     Specific  gravity,  4.0. 

Constituent  Parts. — Ii  is  sulphate  of  Barytes. 

Geognostic  and  Gcografihic  Situations. — It  occurs  in 
drusy  cavities  in  veins  of  heavy  spar,  in  Staffordshire 
and  Derbyshire  ;  at  P'reyberg  in  Saxony  ;  Rieglesdorf 
in  Hcssia  ;  and  Mies  in  Bohemia. 

Second  Subspecies. 

Compact  heavy  spar,  Jameson.  Dichter  Schwer- 
spath,  Werner. 

External  Characters. — Colours  white  and  grey.  Oc- 
curs massive,  disseminated,  renilorm,  semi-globular, 
tuberose,  with  cuoic  impressions  ;  and  in  curved  lamellar 
concretions.  Internally  glimmering.  Fracture  inter- 
mediate between  coarse  earthy  and  fine  grained  uneven, 
which  sometimes  passes  into  imperfect  foliaied,  and  more 
rarily  into  splintery.  I- ragments  indeterminate  angular, 
and  blunt-edged.  Opaque  or  translucent  on  the  edges. 
Rather  sectile,  and  easily  frangible.    Sp.  gravity,  4.84. 

Geognostic  and  Geogra/iliic  Situations. — It  is  found  in 
the  mints  of  Stafforashire  and  Derbysliire,  where  it  is 
named  Cawk. 

Third  Subspecies. 

Granular     Heavy     Spar,     Jameson, Korniger 

Schwerspaili.   Werner. 

External  Characters. — Colours  white,  and  sometimes 
ash-grey.  Occasionally  spotted  brown  and  yellow  on 
the  surface.  Occurs  massive,  and  in  fine  granular  con- 
cretions, which  are  sometimes  so  minute  us  scarcely  to 
be  discernable.  InternuUy  glistening,  approaching  to 
shining,  and  pearly.  Fragments  indeterminate  angular, 
and  blunt-edged.  Feebly  translucent.  Soft.  Rather 
brittle,  and  easibly  frangible.  Specific  gravity,  4.300, 
Klafiroth. 

Constituent  Parts. — Sulphate  of  Barytes,         90 

Si  ica,  .  .  IQ — 100 

Geognostic  Situation — Occurs  principally  in  beds, 
along  witli  galena,  blende,  copper-pyrites,  and  iron- 
pyritcs. 

Geograjihic  Situation. — It  occurs  in  beds,  along  with 
galena,  blende,  copptr-pyrites,  and  iron-pyrites,  at  Peg- 
gau  in  Stiria;  also  in  the  Hartz,  m  beds,  along  with 
copper  and  iron  pyrites,  galena,  and  blende. 

Fourth  Subspecies. 

Curved     Lamellar     Heavy-Spar,     Jameson.- 
Krumiiischaaliger  Schwerspath,  H'erner. 

External  Characters — Principal  colours  white,  grey, 
and  red.  Sumtiimes  several  colours  occur  together, 
and  arranged  in  broad  stripes.  Generally  occurs  mas- 
sive, muie  frccjuently  reniforni,  and  long  globular,  with 
a  drusy  surlace  ;  the  drusy  surface  is  formed  of  very 
small,  mil),  and  longish  four-sided  tables ;  also  in  reni- 


form  curved  lamellar  concretions,  which  are  frequently 
floriform,  and  these  are  again  composed  of  prismatic 
concretions.  It  is  rarely  marked  with  cubical  impres- 
sions._  Internally  intermediate  between  shining  and 
glistening,  and  the  lustre  pearly,  inclining  to  resinous. 
Fracture  curved  foliated,  which  sometimes  inclines  to 
splintery,  and  thus  approaches  to  the  compact  subspe- 
cies. Fragments  indeterminate  angular,  and  rather 
blunt-edged.  Translucent  on  the  edges.  Brittle,  and 
easily  frangible.     Specific  gravity,  4.3u7,  Breithaufit. 

Geognostic  and  Gesgra/ihic  Situations. — It  is  one  of 
the  most  common  subspecies  of  heavy-spar.  In  Scot- 
land, it  occurs  in  trap  and  sandstone  rocks :  in  Derby- 
shire, it  occurs  in  secondary  limestone  :  it  characterises 
a  pariicular  venigenous  formiition  at  Freyberg  in  Saxony, 
where  it  is  associated  with  radiated  pyrites,  argentiferous 
galena,  brown  blende,  calcareous-spar,  and  fluor-spar. 
It  occurs  in  Sweden,  Carinthia,  and  other  countries. 

Fifth  Subspecies. 

Straight  Lamellar  Heavy-Spar. 

It  is  divided  into  three  kinds,  viz.  Fresh  Straight 
Lamellar  Heavy  Spar,  Disintegrated  Straight  Lamellar 
Heavy-Spar,  and  Fetid  Straight  Lamellar  Heavy-Spar. 

Eirst  Kind. 

Fresh  Stuaight  Lamellar  Heavy-Spar,  yawMun. 
— G.  ruiischaaliger  Scnwi.rs.puili,  JVerner. 

External  Characters. — Colours  white,  grey,  black, 
blue,  green,  yellow,  red,  and  brown.  Occurs  generally 
massive  ;  also  in  distinct  concretions,  which  are  straight 
and  thin  lamellar;  and  again  collected  into  others  which 
are  coarse  granular;  and  also  crystallized.  The  follow- 
ing are  the  secondary  figures  it  exhibits: 

1.  Rectangular  four-sided  table.  2.  Oblique  four- 
sided  table.  3.  Longish  six-sided  table.  4.  Eight-sided 
table. 

Crystals  vary  in  size,  from  large  to  small ;  and  rest 
on  one  another,  or  intersect  one  another.  Externally 
they  are  smooth  and  splendent  ;  internally  shining  and 
splendent,  and  the  lustre  intermediate  between  resinous 
and  pearly.  Fragments  tabular  and  rliomboidal.  Trans- 
lucent, or  transparent,  and  refracts  double.  Brittle,  and 
easily  frangible. 

Chemical  Characters. — It  decrepitates  briskly  before 
the  blowpipe,  and,  hy  continuance  of  the  heat,  melts  into 
a  hard  white  en;iniel. 

Constituent  Parts. — Sulphate  of  Barytes,  97.60 

Sulphate  of  Strontian,  0.85 

Water,  .  .         .         O.jO 

Oxide  of  Iron,  .  .  o.SO 
Alumina,  .         .         0.05 

Klafiroth,  Beit,  b.  ii.  s.  78. 

Geognostic  Situation. — It  is  louna  almost  always  in 
veins,  which  occur  in  granite,  gneiss,  mica-slate,  clay- 
slate,  greywackc,  limestone,  and  sandstone.  It  is  often 
accompanied  with  ores,  particularly  the  flesh-red  variety, 
and  ihe5c  are,  native  silver,  silver-glance  or  sulphuretted 
silver,  copper- pyriic-s,  lead  glance,  white  cobalt-ore, 
light  red-silver,  native  arsenic,  earthy  cobalt,  cobalt- 
bloom  or  red  cobalt,  antimony,  and  manganese.  It  occurs 
sometimes  in  beds,  and  encrusting  the  walls  of  drusy 
cavities. 

Gcografihic  Situation. — In  this  island,  it  occurs  in 
veins  in  uiiferent  primitive  and  transition  rocks,  and  also 
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in  secondary  limestone,  sandstone,  and  trap.  Beautiful 
crystallized  varieties  are  iound  in  the  lead  mines  of 
Cumberland,  Durham,  and  Westmoreland. 

Second  Kind. 

Disintegrated  Straight  Lamellar  Heavy-Spar, 

Jameson. —  Mniiinct  cr  oder  murber  geradschaaliger. — 
Si,lnvetspath,  Werner. 

External  Characters. — Colour  white.  Occurs  mas- 
sive. Giisieiiiii!4  anu  pearly.  Opaque,  or  faintly  trans- 
lucent on  the  edges.  Very  easily  trangible.  Other 
characters  same  as  ihe  preceding. 

Geognostic  and  Geografihic  Situations. — It  was  for- 
merly met  vinti  in  considerable  quaniiiy  at  Freybcrg  in 
Saxony,  in  a  mixture  of  galena,  blende,  and  iron-pyrites. 

Third  Kind. 

Feud  Straight  Lamellar  Heavt-Spar,  or  He- 
patite, Jameson. 

External  Characters.— CoXomy^  white,  grey,  and  black. 
Oi-eurs  masbive,  dibseniinated,  and  in  globular  or  ellip- 
tical pieces,  from  an  inch  to  a  foot  and  upwards  in 
diameter;  also  in  lamellar  concretions,  which  are  gene- 
rally straight,  sometimes  curved  and  florifurm ;  some- 
times there  is  a  tendency  to  wedge-shaped  and  radiated 
concretions.  Exiernally  feebly  glimmering  ;  internally 
shining,  and  intermediate  between  pearly  and  resinous. 
Fragments  indeterminate  angular,  and  blunt-edged. 
Opaque,  or  translucent  on  the  edges.  Nearly  as  hard 
as  straight  lamellar  heavy-spar.  Affords  a  greyish- 
■wliiie  coloured  streak. 

Chemical    Characters It    burns    white    before     the 

blowpipe;  and  wlien  rubbed  or  heated,  gives  out  a 
fetid  sulphureous  odour. 

Constituent  Parts. — Sulphate  of  Barytes,  85.25 

Carbon  .  .  0.50 

Sulphate  of  Lime,  6.00 

Oxide  of  Iron,  .  5.00 

Alumina,  .  .  1.00 

Loss,  including  Moisture 

and  Sulphur,  .         2.25 


Neu-Leiningen  in  the  Palafi^ate;  also  in  an  ironstone 
mine  in  clay-slate,  at  Chaud-Fontaine,  near  Luttich,  in 
the  Ourthe  department ;  and  at  Mies  in  Bohemia. 

Seventh  Subspecies. 

Radiated  Heavt-Spar,  or  Bolognese  Spar, yam*- 
son. — Boiogneser  Spath,  Werner. 

External  Characters. — Principal  colour  smoke-grey, 
which  pisses  inio  ash-grey  and  yellowish-grey.  Occurs 
in  rountlish  pieces,  which  have  a  lenticular  aspect  and 
uneven  surface  ;  also  in  distinct  concretions,  which  are 
parallel  and  scopiform  prismatic,  and  also  granular.  In- 
ternally shining  or  glistening,  and  the  lustre  pearly, 
inclining  to  resinous.  Fragments  splintery,  or  wedge- 
shaped.  Translucent.  In  other  characters  it  agrees 
with  the  preceding. 

Gee/gnostic  and  Geogra/ihic  Situations. — It  occurs 
imbedded  in  marl  in  .Monte  Paterno,  near  Bologna  :  also 
at  Rimini;  and  in  Jutland. 

Eighth  Subspecies. 

Columnar  Heavy-Spab,  /amf«on.^Stangenspath, 
Werner. 

External  Characters. — Colours  yellowish,  greyish, 
and  greeiiisii-whne.  Occurs  crystallized,  in  acicular 
oblique  four-sided  prisms,  which  are  always  colunmar- 
ly  aggregated,  and  intersect  each  other.  Externally 
frequently  invested  with  iron-ochre,  but  when  unsoiled, 
shining  and  pearly.  Cleavage  the  same  as  that  of  la- 
mellar heavy-spar.  Fragments  indeterminate  angular, 
and  rather  sharp-edged.  Translucent.  Specific  gravi- 
ty, 4.500. 

Constituent  Parts. — Barytes,  .  63.00 

Sulphuric  Acid,  33.00 

Stroniian  Earth,  3.10 

Oxide  of  Iron,  1.50 

Water,  -  1.20 


lOo.OO 

Klafiroth,  Beit.  b.  v.  s.  121. 

Geognoslic  and  Geografihic  Situations. — It   occurs   at 

Buxtun  in  Derbyshire  ;  ai  Kongsberg,  and  Andrarum 

in  Norway. 

Sixth  Subspecies. 

Fibrous  Heavy-Spar,  Jameson. — Fasriger  Schwers- 
path.  Werner. 

External  Characters. — Colour  pale-yellowish,  and 
•wood-brown,  which  sometimes  passes  into  yellowish- 
grey.  Occurs  massive  and  reniform ;  also  in  distinct 
concretions,  which  are  scopiform  prismatic  or  fibrous, 
sometimes  collected  into  others,  which  are  curved  la- 
mellar, and  sometimes  into  coarse  angulo-granular 
concretions.  Internally  shining,  and  lustre  resinous. 
Fragments  splintery,  and  wedge-shaped.  Translucent 
on  the  edges. 

Specific  gravity,  4.080,  Klafiroth. — 4.239,  A''oepge- 
rath. 

Constit.  Parts. — Sulphate  of  Barytes,        99.0 

Tiace  of  IroM,  —.99,0 

Klafiroth.  Beit.  b.  iii.  s.  288. 

Geognoslic    and    Geogra/Mt    Situations Found    at 


Lamfiadius. 
Geognostic  and  Geografihic  Situations. — It  was  for- 
merly found  in  the  vein  of  Loicnzgegfiitrum,  near 
Freyburg  in  S  ixony,  along  with  ores  of  different  kinds, 
and  also  fluor-spar,  quartz,  and  straight  and  curved 
lamellar  heavy-spar. 


Prismatic 
Werner, 


Nivth  Subspecies. 
Heavy-Spab,    Jamenon. 


SaulenspatI), 


External  Characters Principal  colours  grey,  white, 

greenish  olive->;;ieeii,  liesh-red,  and  indigo-bluc.  Sel- 
dom occurs  massive,  or  in  angulo-granular  and  promis- 
cuous |)rismatic  concretions,  generally  crystallized,  and 
in  the  following  figures  : 

1.  Slightly  oblique  four-sided  prism,  rather  acutely 
bevelled  on  the  extremities,  and  the  bevelling  planes 
set  on  the  acutcr  lateral  edges.  2.  Oblique  four-sided 
prism,  rather  acutely  acuminated  on  the  extremities 
with  four  planes,  which  are  set  on  the  lateral  edges. 
3.  Unequiangular  six-sided  prism,  with  two  opposite 
acMter  lateral  edges,  and  with  the  same  terminal  bevel- 
ment  and  acuminations  as  in  figures  1  and  2.  4.  Flat 
double  four-sided  pyramid,  in  which  the  lateral  planes 
of  the  one  are  set  on  the  lateral  planes  of  the  other. 

Crystals  middle-sized  and  small,  and  generally  pro- 
miscuously aggregated.  Surface  of  crystals  splendent, 
and  lateral  planes  transversely  streaked.  Internally 
3X2 
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bhining  or  splendcm,  and  lustre  pcuily,  inclining  to 
lesinous.  Alternates  from  translucent  to  semi-transpa- 
rent.    Specific  gravity,   4.471,  lircithaufit. 

Geognostic  Situation. — Occurs  in  veins,  along  with 
fluor-spar,  and  ores  of  silver  and  cobalt ;  in  gneiss,  mica- 
slate,  and  other  piimitive  rocks.  It  is  rare  in  clay- 
slate,  and  very  rare  in  secondary  rocks. 

Geograft/iic  Situation. — Occurs  at  Kongsberg  in  Nor- 
way ;  Mies  in  Bohemia  ;  and  Trcybcrg,  Marienberg,  and 
Ehrenfriedersdorf.  in  Saxony  ;  Hoya  in  Auvergne. 

4.  AxiKKANGiBLK  Uauytk,  OF  Celf.stine,  ^a/neson. 
— Axenthcilendcr  Hal-Uaryt,  AJo/is.  Zolestein,  jrcrner. 

Prism  r;:10l°  48'.  The  most  distinct  cleavage  is 
that  at  right  angles  to  the  axis  of  the  prism  ;  another 
less  distinct  cleavage  is  parallel  v/ilh  the  lateral  planes 
of  the  prism.  Hardness  =Z3.0— 3.3.  Sp.  gravity —3.6 
—4.0. 

This  species  is  divided  into  five  subspecies,  viz.  Fo- 
liated Celestine,  Prismatic  Celestine,  Tibrous  Celestine, 
Kadiated  Celestine,  and  Fine  Granular  Celestine. 

FiusT  Subspecies. 

FoLi.\TED  Celestine,  Tamesow. — Blattricher  Celes- 
tin,  Karsten.     Schaaliger  Zolestin,  Werner. 

External  Characters. — Its  colours  are  milk-white, 
blue,  and  red.  Occurs  massive  ;  also  in  lamellar  dis- 
tinct concretions,  which  are  generally  straight,  or  sliglit- 
ly  curved,  and  in  whicli  the  surfaces  are  smooth  and 
shining:  and  crystallized  in  the  following  figures:  1. 
Rectangular  four-sided  table,  in  which  llie  terminal 
planes  are  bevelled,  and  the  lateral  planes  are  truncated. 
2.  Rectangular  four- sided  table,  bevelled  on  the  termi- 
nal edges.  Crystals  are  middle-sized  and  small,  and 
frequently  rest  oh  each  other,  or  intersect  each  other. 
Externally  shining  and  splendent ;  internally  shining 
and  peaily,  inclining  to  vitreous.  Fracture  uneven. 
Fragments  rhomboidal,  or  indeterminate  angular,  and 
rather  sharp-edged.  Is  translucent,  semi-transparent, 
or  tranparent.  Is  rather  sectile,  and  very  easily  fran- 
gible. 

Chemical  Characters. — It  melts  before  the  blowpipe 
into  a  white  friable  enamel,  without  very  sensibly  ting- 
ing the  flame  :  after  a  short  exposure  to  heat  it  becomes 
opaque,  and  has  then  acquired  a  somewhat  caustic 
acrid  flavour,  very  difl'erent  from  that  of  sulphuretted 
hydrogen,  which  heavy-spar  acquires  in  similar  circum- 
stances. These  characters  apj)ly  also  to  the  other  sub- 
species. 

Constituent   Parts. 
Strontian  and  Sulphuric  Acid  .         97.601 

Sulphate  of  Barytes         .  .  00.975 

Silica  ....  00.107 

Oxide  of  Iron,  and   intermixed  Hy- 
drate of  Iron  .  .  •     00.645 
Water,            ....         00.248—99.577 
Slromeyer,  in  Got.  Gel.  Anz.  1812.  22,  1  14. 
Geognostic   and    Geografihic    Situations. — Occurs    in 
trap-tuft'  in  the  Calton  Hill  at    Edinburgh,*    and   in    red 
sandstone  at  Inverness.     Is   frequent   along   with   some 
of  the  other  subspecies  at  Aust  Passage,  and  elsewhere 
in  the  neighbourhood  of  Bristol,   and   in   the    islands  in 
the    Bristol    Channel,    particularly   in    Barry    Island,  on 
the  coast  of  Glamorganshire  ;    also   in  amygdaloid   at 


Bechely,  in  Gloccslcrshirc  ;t  and  it  has  been  found  on 
the  banks  of  the  Nidd,  near  Knaresborou,:^h,  York- 
shire. 

Second   Suustecies. 

Prismatic   Celestine.   Jameson — SauUiifoimiger 
Zolestin,  Werner. 

External  Characters. — Colours  white  and  blue.  Oc- 
curs massive,  also  in  distinct  concretions,  which  are 
thick,  straight,  and  wedge-shaped  prismatic  ;  but  most 
frequently  crystallized.  The  following  are  the  most 
frequent  crystallizations:  1.  Long  oblique  four-sided 
prism,  flatly  bevelled  on  the  extremities,  the  bevelling 
planes  set  on  the  obtuse  lateral  edges.  Sometimes  the 
angles  between  the  bevelling  and  lateral  planes  are 
more  or  less  deeply  truncated,  and  thus  form  a  four- 
planed  acumination,  in  which  the  acuminating  planes 
are  set  on  the  lateral  edge.  3.  Sometimes  the  acute 
edges  of  the  preceding  figure  are  truncated,  and  thus  a 
six-sided  prism  is  formed.  Crystals  middle-sized,  and 
scopiformly  aggregated,  under  an  acute  angle,  and 
forming  druses.  Externally  smooth,  splendent,  and 
resinous.  Internally  glistening  and  pearly,  inclining 
to  resinous.  Cleavage  the  same  as  in  the  foliated  sub- 
species. Fracture  uneven.  Fragments  wedge-shaped 
and  indeterminate  angular.  Is  translucent,  or  transpa- 
rent. In  other  characters  it  agrees  with  the  preceding 
subspecies. 

Sicily. 

Constituent  Farts. — Strontian  .  54 

Sulphuric  Acid  .      46 — 100 

Vauquelin. 

Geognostic  and  Geographic  Situations  — It  occurs  in 
drusy  cavities  in  a  Ijcd  of  sulphur,  which  is  associated 
with  gypsum  and  marl,  in  the  valleys  of  Nolo  and  Maz- 
zara,  in  Sicily. 

Third  Subspecies. 

Fibrous  Celestine,  Jameson. — Fasriger  Z5lestin, 
Werner. 

External  Characters. — Colours  blue,  grey,  and  white. 
Occurs  massive,  also  in  distinct  concretions,  which  are 
straight,  parallel,  and  sometimes  curved,  fibrous.  In- 
ternally glistening  and  pearly.  Cleavage  indistinct. 
Fragments  splintery.  Translucent.  In  other  charac- 
ters it  agrees  with   the  preceding  species. 

Conslit.  Parts. — Strontian  .  56.0 

Sulphuric  Acid         .  42  0 — 98.0 

Klafirot/i,  Beit.  h.  ii.  s.  97. 

Geognostic  arid  Geographic  Situations. — Occurs  in  he 
red  sandstone  formation  near  Biistol;  imbedded  in 
marl,  which  is  probably  connected  with  gypsum,  at 
Frankstown  in  Pennsylvania ;  and  at  Bouveron,  near 
Toul,  in  the  department  of  Meurthe  in  France. 

Fourth  Subspecies. 
Radiated  Celestink,  Jameson. — Sirahliger  Zoles- 
tin, IVerner. 

External  Characters. — Colour  milk-white,  which 
rarely  approaches  to  yellowish  and  snow  white.  Occurs 
massive  ;  also  in  prismatic  concretions,  which  are  sco- 
piform  radiated,  collected  into  others  which  are  wedjje- 
shaped,  and  these  again  into  very  large  and  angulo- 
granular  concretions.  Internally  shining  and  splendent, 
and  lustre  pearly,  slightly  inclining  to  vitreous.     Frag- 


•   It  was  discovered  in  the  Calton  Hill  by  Mr.  Sivright  of  Meggetland. 
t  It  was  discovered  in  the  Becheley  amygdaloid  by  Dr.  Daub^ny. 
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ir.ciits  wedge-shaped  anJ  sjjlintery.  Translucent  or 
semitransparent.  In  other  characters  agrees  with  the 
other  subspecies. 

I'"iFTH  Subspecies. 

Fine  Gkanllar  Celestine,  Jameson.— ^¥ em  Kor- 
niger  Zolestiii,  Werner. 

External  Characters. — Colours  greyish  and  yellow- 
ish-grey, and  the  first  inclines  soaietimes  to  olive-green. 
Occurs  massive,  in  fine  granular  concretions,  in  sphe- 
roidal or  reniform  masses,  which  are  often  traversed  by 
fissures  that  divide  its  surface  into  quadrangular 
pieces,  which  are  sometimes  lined  with  minute  crys- 
tals of  celestine.  Towards  the  surface  it  has  a  marly 
aspect.  Internally  dull  and  glimmering,  and  pearly. 
Fracture  fine  splintery,  passing  into  uneven.  Frag- 
ments blunt-edged.  Opaque,  or  translucent  on  the 
edges.  In  other  characters  it  agrees  with  the  pre- 
ceding subspecies. 

Chemical  Characters Sulphate  of  Strontian       91.42 

Carbonate  of  Lime  8.33 

Oxide  of  Iron         .  0.25 


__^  100.00 

Vauquelin,  in  Brongniart's  iVIineralogie,  t.  i.  p.  258. 
Geo^nostic  and  Gcograjihic    Situations. — Occurs  im- 
bedded   in    marly    clay,  with   gypsujn,   at   Montmartre, 
near  Paris ;  and  is  said  to  form  a  whole  bed  in  Cham- 
pagne. 

Genus  VI.     LEAD-SPAR. 

One  and  three  axes.  Cleavage  rhomboidal,  pyraitii- 
<lal,  prismatic.  Hardness  ranges  from  2.5  to  4.0.  If 
above  3.5  the  specific  gravity  is  equal  to  6.5  and  more. 
Specific  gravity  ranges  from  6.0  to  7.2. 

This  genus  contains  five  species,  viz.  1.  Di-prismatic, 
or  vfhite  lead-spar.  2.  Rhomboidal,  or  green  and  brown 
lead-spar.  3.  Prismatic  or  red  lead-spar.  4.  Pyra- 
midal, or  yellow  lead-spar.  5.  Tri-prismatic,  or  lead- 
vitriol.*  Corneous  lead,  Arseniate  of  lead,  Native  mi- 
nium. 

1.  Di  PRISMATIC  Lead-Spab,  Jamcson.  Di-prisma- 
tischer  lilei-Baryl,  Alohs. 

Vertical  prism— 117°  4'.  Horizontal  prism  in  the 
direction  of  the  smaller  diagonal  ^  109°  30'.  Cleav- 
age the  same.  Hardness  rr  3.0 — 3.5.  Sp.  gr.  —  6.2-— 
6.6. 

This  species  is  divided  into  three  subspecies,  viz. 
While  lead-spar,  Black  lead-spar,  and  Earthy  lead-spar. 

First  Subspecies. 

White  Lead-Spar,  Jameson.  Weiss-Bleierz,  Wer- 
ner.     Plomb  carbonate,  Haicy. 

External  Characters. — lis  colours  are  white,  yellow, 
brown,  and  grey.  It  has  sometimes  a  tempered  steel 
tarnish.  It  is  sometimes  coloured  externally  yellow  or 
brown,  by  yellow  or  brown  iron-ochre;  occasionally 
green,  by  eanhy  malachite;  and  blue,  by  earthy  blue 
copper.  It  occurs  massive,  disseminated,  in  membranes, 
seldom  reticulated;  and  crystallized  in  the  following 
Ibrms: — 1.  Unequiangular  six-sided  prism,  in  which 
the  terminal  edicts  are  truncated.  2.  Unequiangular 
six-sided  prism,  acutely  acuminated  with  six  planes, 
which  are  set  on  the  lateral  planes.  3.  Acute  double 
six-sided  pyramid,  which  is  perfect.  4.  Unequiangular 
six-sided  prism,  acuminated   with  four  planes,  two  of 


which  are  set  on  the  lateral  planes,  bounded  by  the  ob- 
tuse lateral  edges,  but  the  other  two  are  set  on  the 
acuier  lateral  edges,  s.  Acute  oblique  double  four- 
sided  pyramid,  in  the  lateral  planes  of  the  one  are  set  on 
the  lateral  planes  of  the  other.  It  is  the  preceding 
figure  without  the  prism.  6.  Long  acicular  and  capillary 
crystals,  columnaily  aggregated.  7.  Occurs  also  in 
twin  and  triple  crystals.  The  crystals  are  usually  small, 
and  very  small ;  seldom  middle-sized  ;  are  often  long 
and  acicular,  also  broad  and  tabular.  Crystals  occur 
superimposed,  and  either  single  or  in  druses;  more  fre- 
quently columnarly  and  scopiformly,  or  promiscuously 
aggi'egated.  Externally,  it  alternates  from  specular 
splendent  to  glistening.  Internally,  it  alternates  from 
shining  to  glistening,  and  the  lustre  is  adamantine,  some- 
times inclining  to  semimetallic,  sometimes  to  resinous. 
Fracture  is  small  conchoidal,  which  sometimes  passes 
into  uneven  and  splintery.  Fragments  are  indeterminate 
angular,  and  rather  sharp-edged.  Alternates  from 
translucent  to  transparent;  and  it  refracts  double  in  a 
high  degree.     Brittle,  and  very  easily  frangible. 

Leadhills. 

Constituent  Parts. — Oxide  of  lead  82 

Carbonic  acid  16 

Water  2 — 100 

Klafiroth,  Beit.  b.  iii.  s.  168. 

Chemical  Characters. — It  is  insoluble  in  water.  It 
dissolves  with  eff'trvescence  in  muriatic  and  nitric  acids. 
Before  the  blowpipe  it  decrepitates,  becomes  yellow, 
then  red,  and  is  soon  reduced  to  a  metallic  globule. 

Geognostic  Situation. — It  occurs  in  veins,  and  some- 
times also  in  beds,  in  gneiss,  mica-slate,  clay-slate,  folia- 
ted granular  limestone,  grey-wacke,  grey-wackeslate, 
and   secondary  limestone. 

Geogra/ihic  Situation. — It  occurs  at  Leadhills  in 
Lanarkshire,  in  veins  that  traverse  transition  rocks, 
in  which  it  is  associated  with  galena  or  lead-glance, 
eanhy  white  lead-spar,  green  lead-spar,  lead-vitriol  or 
sulphat  of  lead,  sparry  iron,  iron-pyrites,  brovin  hema- 
tite, calamine,  and  blue  copper;  and  the  vein-stones  are 
quartz,  lamellar  heavy-spar,  calcareous-spar,  brown- 
spar,  and  mountain-cork.  It  is  found  also  with  galena 
or  lead-glance  at  Allonhead  and  Teesdale  in  Durham  ; 
with  the  same  ore  at  Alston  in  Cumberland,  and  Snail- 
back  in  Shropshire. 

Second  Subspecies. 

Black  Lead  Spar,  Jameson.  Schwarz  Bleierz, 
Werner. 

External  Characters. — Its  colour  is  greyish-black,  of 
different  degrees  of  intensity,  which  sometimes  passes 
into  ash-grey.  Occurs  massive,  disseminated,  corroded, 
cellular,  and  seldom  crystallized,  in  small  and  very 
small  six-sided  prisms.  The  surface  of  the  crystals  is 
sometimes  drusy,  sometimes  smooth,  and  sometimes 
longitudinally  streaked.  Externally  it  is  generally 
splendent,  and  sometimes  shining.  Internally  it  is  only- 
shining,  sometimes  passing  into  glistening,  and  the  lus- 
tre is  metallo-adamantine.  The  fracture  is  small-grained 
uneven,  which  sometimes  passes  into  imperfect  con- 
choidal. Alternates  from  translucent  to  opaque.  Its 
streak  is  whitish-grey.  In  other  characters  agrees  with, 
the  preceding. 

Constituent  Parts. — Oxide  of  lead  79 

Carbonic  acid  18 

Carbon  2 99 

Lam/iadius,  Handb.  Zu.  Chem.  Ana'. 
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Geognostic  Situation. — It  generally  occurs  in  the  up- 
per part  of  veins,  associated  with  white  lead-spar,  and 
galena  or  leati-i^lance. 

Geogra/i/iic  Situation. — It  occurs  at  Lcadhills ;  at  Fair 
Hill  and  Flow  Edge,  Durham. 

Third  Subspecies. 

Earthy  Lead-Spar.  Jameson.     Bleierde,  Werner. 
This  subspecies  is  divided  into  two  kinds,  viz.  liidu- 
rated  earthy  lead-spar,  and  F'riable  earihy  lead-sp.a. 

First  Kind. 

Indurated  Eartjiy  Lead-Spar.  Jameson.  Verl.aitete. 
Ulvlcrdc,  Werner. 

External  Characters. — lis  most  frequent  colours  are 
ere),  from  which  it  passes  on  the  one  side  into  yellow, 
on  the  other  into  brown.  It  occurs  also  smoke-i^rey, 
bluish-grey,  and  light-brownish  red.  It  occurs  massive. 
Inicrnally  it  is  glimmerinp;,  inclining  to  glistening;  and 
the  lustre  is  resinous*.  The  fracture  is  small  and  fine 
grained  uneven,  which  passes  on  the  one  side  into  tine 
splintery,  on  the  other  into  earliiy.  The  fragments  are 
indeterminate  angular,  and  blunt-edged.  Is  usually 
opjque,  or  extremely  faintly  translucent  on  the  edges. 
It  Nields  a  brown-coloured  streak 

Chemical  Characters  — It  is  very  easily  reduced  before 
the  blowpipe;  effirvesces  with  acids,  and  becomes 
black  with  sulphuret  of  ammonia. 

Tarnowitz. 
Constit.  Parts. — Oxide  of  lead  .         .         66  00 

Carbonic  acid       .         .         .      12  00 
Water       ....  2.25 

Silica  ....     10.50 

Alumina  .         .         •  4  75 

Iron  and  oxide  of  manganese      2.25 

97.75 
John,  Chem.  Unt.  b.  ii.  s.  229. 

Geognostic  Situation. — The  yellow-coloured  varieties 
occur  111  a  bed  in  primitive  limestone  in  the  Bannat; 
the  grey-coloured  varieties  occur  sometimes  in  veins, 
sometimes  in  beds,  and  either  in  transition  or  secondary 
rocks. 

Geografihic  Situation. — It  is  found  in  the  lead  veins 
of  Wai.lockhead  and  Leadhills;  also  at  Grassfield  Mine 
near  Nenthead  in  Durham,  and  in  Derbyshire. 


Second  Kind. 


Zerreibliche 


Friable  Earthy  Lead-Spar,  ./ameson. 
Bleierde,  JVemer. 

External  Characters. — Its  colours  are  yellowish-grey 
and  straw-yeliQW,  which  sometimes  approaches  to  sul- 
phur-yellow and  lemon-yellow.  It  occurs  massive,  dis 
seminated,  and  in  crusts.  It  is  composed  of  dull  dusty 
particles,  which  are  feebly  cohering.  Soils  feebly.  It 
is  meagre,  and  rough  to  the  feel.     It  is  heavy. 

Geognostic  Situation. — It  occurs  on  the  surface,  or  in 
the  hollows  of  other  minerals,  and  is  usually  accompa- 
nied wiiii  galena  or  lead-glance  and  lead-spars. 

Geogra/ihic  Situation. — It  is  found  at  Wanlockhead 
and  Leadhilh;  Ztllerfeld  in  the  Hartz. 

2.  Rhomboidal  Lead-Spar,  Jameson. — Rhomboe- 
drisches  Blei  Bjryt,  Mohs. 


Di-rhomboidzrur  47',  81"  46'.  Cleavage  in  the 
direction  of  the  luces  of  the  rhomboid,  and  in  the  direc- 
tion of  the  lateral  laces  of  the  six-sided  prism.  Hard- 
ness" 3.5,  4.0.  Specific  Gravil)  ~  6.9— 7.2. 

This  species  contains  two  subspecies,  viz.  Green 
lead-spar  and  Brown  lead-spar. 

FiKST  Subspecies. 

Green  Lead-Spar, Jameson. — Gi  iin  Bleierz,  fVerner. 
Plomb  |jiHi:>|jliatc,  Hatty 

External  Characters. — Its  colours  are  green,  yellow, 
and  white.  It  seldom  occurs  massive,  sometimes  sta- 
lactitic,  lenifoim,  and  botryoidal,  sometimes  in  distinct 
concretions,  which  arc  gr^iiuilar  or  prismatic;  but  most 
commonly  crystallized.  The  following  are  the  secon- 
dary forms  :  1.  Equi.mgular  six-sided  prism.  2.  Six- 
sided  prism,  iiuiicated  on  all  the  lateral  edges,  thus 
forming  a  twelve-sided  prism.  3.  Six-sided  prism,  flat- 
ly acuminated  on  the  extiemities  with  six  planes,  which 
are  set  on  the  lateral  plants.  The  crystals  are  small, 
and  very  small,  seldom  middle-sized  ;  they  are  super- 
imposed, in  druses,  or  scalarwise,  or  rose-like  aggrega- 
ted. Sometimes  they  form  velvety  or  moss-like  drusy 
crusts.  Externally  it  is  smooth  and  shining,  or  splen- 
dent; internally  glistening,  and  the  lustre  is  resinous. 
The  fracture  is  small  grained  uneven,  passing  on  the 
one  hand  into  splintery,  on  the  other  into  conchoidal. 
The  fragments  are  indeterminate  angular,  and  blunt- 
edged.  It  is  more  or  less  translucent,  seldom  nearly 
transparent,  and  is  sometimes  only  translucent  on  the 
edges.     It  is  brittle,  and  easily  fiangible. 

Chemical  Characters. — It  dissolves  in  acids  without 
effervescence. 

Wanlockhead. 

Constit.  Parts. — Oxide  of  lead  80  00 

Phosphoric  acid  18.00 

Muriatic  acid  1.62 

Oxide  of  iron  a  trace — 99,96. 

Geognostic  Situation. — It  occurs  in  veins  and  beds  in 
primitive,  transition,  and  secondary  rocks. 

Geographic  Situation.— h  occurs  along  with  galena 
or  lead  glance,  and  other  ores  of  lead,  at  Leadhills  and 
Wanlockhead.  In  England,  it  is  met  with  at  Alston  in 
Cumberland,  Allonhead,  Grasshill,  and  Teesdale,  in 
Durham,  and  Nithisdale  in  Yorkshire. 

Second  Subspecies. 

Brown  Lead  Svak.  Jameson.  Braun  Bleierz,  Werner. 
Plomb  ])  .ospi).  e    Hauy. 

External  Characters — Colour  clove-brown,  of  dif- 
ferent degrees  ot  intensity,  rarely  approaching  to  liver- 
brown,  sometimes  so  pale  that  it  inclines  to  white.  Oc- 
curs massive,  also  in  distinct  concretions,  which  are 
thin  prismatic,  and  curved  lamellar;  and  crystallized  in 
the  following  figures:  1  Equiangular  six-sided  prism, 
which  is  sometimes  bulging.  2.  Six-sided  prism,  con- 
verging towards  both  ends,  and  thus  inclining  to  the 
pyramidal  form.  3.  Acute  double  three-sided  pyramid, 
in  which  the  lateral  planes  of  the  one  are  set  on  the  la- 
teral planes  of  the  other,  and  in  which  the  common  basis 
is  sometimes  more  or  less  deeply  truncated.  The  crys- 
tals are  middle  sized  and  small,  sometimes  short  and 
acicular,  singly  imbedded,  or  scopiformly  or  globularly 
aggregated.  Surface  of  the  crystals  is  sometimes  black- 
ish or  yellowish   brown,  and    rough.     Internally  it  is 


•  This  lustre  is  accidental,  and  appears  to  be  owing  to  intermixed  white  lead-ore  or  lead-vitriol. 
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glistening,  and  the  lustre  resinous.  Fracture  small  and 
finegrained  uneven,  and  sometimes  passes  into  small 
splintery.  Fragments  indeterminate  angular.  Feel)ly 
translucent,  or  translucent  on  the  edges.  The  streak 
is  greyish- white.     Rather  brittle,  and  easily  frangible. 

From  Huelgoet  in  Brittany. 

Constituent  Parts. — Oxide  of  lead  78.38 

Phosphoric  acid         19.73 
Muriatic  acid  1.65 — 99.96 

Klafiroth,  Beit.  b.  iii.  s.  157. 
Geognostic  Situation. — It  occurs  in  veins  that  traverse 
gneiss,  clay-slate,  and  porphyry.  The  veins  generally 
contain  lead  and  silver  ores,  also  native  silver,  iron  and 
copper  pyrites,  inalachite,  blende,  ochry  ironstone,  hea- 
vy-spar, jnd  cjuartz. 

Gcografihic  Situation. — Eurofie.  It  is  found  at  Mies 
in  Bohemia;  near  Schemnitz  in  Hungary;  Saska  in 
the  Bijnnat;  Zschoppau  in  Saxony;  Huelgoet  and  Poul- 
laouen  in  Lower  Biittany. 

America. — Zimapan  in  Mexico. 

3.  Prismatic  Lead  Spar,  or  Red  Lead  Spar, — Ja- 
meson.— Prisniatischer  Blei-Baryt,  Mobs.  Roth-Bleierz, 
Werner.     Plomb  chromate,  Hauy. 

Prism  unknown.  Cleavage  in  the  direction  of  a  rect- 
angular prism.     Hardness  3:  2.5.     Sp.  gr.  3:  6.0, — 6.1. 

Jixternal  Characters.— Qo\o\xt  byacinlh-red,  more  or 
less  deep  or  pale.  Seldom  occurs  massive,  generally  in 
flakes;  and  crystallized  in  the  following  figures: 

1.  Long  slightly  oblique  four-sided  prism.  2.  Prism 
acutely  and  obliquely  bevelled  on  the  extremities,  the 
bevelling  planes  set  on  the  lateral  edges.  3.  Prism  acu- 
minated with  four  planes,  which  are  set  on  the  lateral 
planes. 

Crystals  generally  small,  thin,  and  always  superim- 
posed. Lateral  planes  formed  by  bevelment  longitudi- 
nally streaked,  the  other  planes  smooth,  shining  or 
splendent.  Internally  shining  or  splendent,  and  the 
lustre  adamantine.  Fracture  small-grained  uneven, 
sometimes  passing  into  imperfect  and  small  conchoidal. 
Fragments  indeterminate  angular,  and  rather  sharp- 
edged.  More  or  less  translucent.  Gives  a  streak,  of  a 
yellow  intermediate  between  lemon-yellow  and  orange- 
■yellow.     Almost  sectile,  and  easily  frangible. 

Chemical  Characters. — Before  the  blowpipe  it  crackles 
and  melts  into  a  grey  slag.  With  borax  it  is  partly 
reduced.     It  does  not  effervesce  with  acid. 

Constituent  Parts Oxide  of  Lead,        63.96 

Chromic  Acid,       36.40— .100.36 
Vauguelin,  Journ.  des  Mines,  n,  34.  737. 

Geognostic  and  Geogra/ihic  Situations. — It  occurs  in 
veins  in  gneiss,  in  the  gold  mines  of  Beresofsk,  in  the 
Uralian  mountains.  In  these  mines,  it  is  associated 
■with  brown  iron-ore,  cubes  of  iron-pyrites,  native  gold, 
green  lead-spar,  galena,  and 'quartz. 

Use. — In  Russia,  a  very  beautiful  and  costly  orange- 
yellow  colour  is  prepared  from  it,  and  which  is  used  by 
painters. 

4.  Pyramidal  Lead  Spar,  or  Yellow  Lead-Spar, 
Jameson. — Pyramidal  Blei-Baryt,  Mohs.  Gclb  Bleierz, 
Werner.      Plomb  molyliflate,  Hauy. 

Pirami(i=99°  40';  131°  45'.  Cleavage  in  the  direc- 
tion of  the  lai  es  of  the  pyramid,  or  in  the  direction  of  the 
terminal  faces  of  a  ieciani;ular  four-sided  prism.  Hard- 
ness~3.     Sj).  gr.— 5.5.  6.8. 

External  Characters. — Most   frequent    colour  wax- 


yellow.  Occurs  massive,  in  crusts,  cellular;  and  crys- 
tallized in  the  following  figures: 

1.  The  pyramid  truncated  on  the  angles  and  sum- 
mits. 2.  The  pyramid  so  deeply  truncated  in  all  the 
angles,  and  on  the  common  base,  that  the  original  faces 
disappear,  when  there  is  formed  a  regular  eight-sided 
table,  which  is  sonietirnes  so  thick  as  to  appear  as  an 
eight-sided  prism.  Sometimes  four  of  the  terminal 
edges  are  truncated,  when  a  twelve-sided  table  is  form- 
ed. 3.  P\ramid  deeply  truncated  on  the  summits,  and 
on  the  common  base,  and  the  angles  of  the  common  base 
bevelled,  which  gives  rise  to  the  rectangular  four-sided 
table,  bevelled  on  the  terminal  edges.  4.  Pyramid  trun- 
cated on  the  lateral  edges,  which  gives  rise  to  the  double 
eight-sided  pyramid.  When  this  figure  is  deeply  trun- 
cated on  the  summits,  there  is  formed,  5.  A  regular 
eight-sided  table,  bevelled  on  the  terminal  planes. 

Tables  usually  broad  and  thin,  alternate  from  small  to 
very  small,  but  are  seldom  middle-sized.  Frequently 
intersect  each  other,  and  are  often  closely  aggregated. 
Externally  generally  splendent  or  shining  ;  internally 
shining  or  glistening,  and  the  lustre  resinous,  inclining 
to  adamantine.  Fracture  small  and  fine-grained  uneven, 
or  small  conchoidal.  Fragments  indeterminate  angular, 
and  rather  sharp-edged.  Generally  translucent,  or  only 
translucent  on  the  edges;  some  rare  crystals  are  semi- 
transparent.     Rather  brittle,  and  easily  frangible. 

Chemical  Characters. — It  decrepitates  before  the  blow- 
pipe, and  then  melts  into  a  dark  greyish-coloured  mass, 
in  which  the  globules  of  reduced  lead  are  dispersed. 

Constituent  Parts. — Oxide  of  Lead,  58.40 

Molybdic  .\cid,         38.00 
Oxide  of  Iron,  2.03 

Silica  .         .  0.28 — 96.66 

Hatchett,  Phil.  Trans,  for  1796. 

Gsognostic  and   Geographic  Situations It  occurs  at 

Bleiberg  in  Carinthia,  in  a  compact  limestone  ;  also  in 
the  Maukeriz,  near  Brixlegg  in  the  Tyrol ;  at  Annaberg 
in  Austria,  and  Rezbanya  in  Transylvania. 

5.  Tri-prismatic  Lead-Spar, or  sulphate  of  lead, 
Jameson. — Tri-prismatischer  Blei  Baryt,  ilioA.s.  Vitriol 
Bleierz,  Werner.     Plomb  Sulphate,  Haiiy. 

The  vertical  prism:^120'' ;  horizontal  prism  in  the 
direction  of  the  longer  cliagonal~70°  31';  and  in  the 
smaller  101°  32'.  Cleavage  is  the  same.  Hardness— 
3.0.  sp.  gr.:^6.3. 

External  Characters. — Colours  yellowish  and  greyish- 
white,  occasionally  stained  pale-yellowish,  from  brown 
ironochre.  Occurs  massive,  disseminated,  and  in  an- 
gulo  granular  distinct  concretions,  but  most  frequently 
crystallized.  The  following  are  the  principal  crystalli- 
zations : 

1.  Oblique  four-sided  prism,  acutely  bevelled  on  the 
extremities,  and  the  bevelling  planes  set  on  the  aculer 
lateral  edges.  2.  Broad  rectangular  four-sided  pyramid. 

Crystals  small,  and  very  small,  seldom  middle-sized; 
and  occur  in  druses,  or  superimposed.  Externally  splen- 
dent and  shining  ;  internally  shining,  and  the  lustre  ada- 
mantine. Fracture  small  conchoidal.  Fragments  inde- 
terminate angular,  and  iDther  blunt-edged.  Alternates 
from  transparent  to  translucent.  Streak  white.  Rather 
brittle,  and  easily  frangible. 

Chemical  Characters.— h  decrepitates  before  the  blow- 
pipe, then  melts,  and  is  soon  reduced  to  the  metallic 
state. 
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Wanlockliead, 
Constituent  Parts. — Oxide  of  Lead,  70  50 

Sulpluiric  Acid,  25  75 

Water  of  Ciystaili- 

zation,         .         .      2.25—98.0 
Klaftrot/i,  Beit.  b.  iii.  s.  164.  and  166. 

Geognostic  and  Geogra/ihic  Situations. — It  occurs  in 
veins  along  witli  galena  and  lead-glance,  and  difl'erent 
spars  of  lead,  at  Wanlocklicad  in  Dumfriesshire,  and 
Lead  Hills  in  Lanarkshire;  at  Pary's  Mine  in  Anglesey, 
and  Penzance  in  Cornwall.  On  the  Continent,  it  is  met 
with  at  Zcllcrfeld  in  the  Ilartz,  and  in  the  Westcrwald 
mountains. 

•  Corneous  Lead  (a.)  Jameson. — Hornblei,  Werner. 

External  Charaeters. — Colours  greyish-white,  and 
yellowish-grey,  passing  into  pale  wine-yellow.  Occurs 
crystallized  in  oblique  four-sided  prisms.  Internally 
splendent,  and  lustre  adamantine.  Has  a  threefold 
cleavage,  the  cleavages  parallel  to  the  planes  of  the  four- 
sided  prism.  Fracture  conchoidal.  More  or  less  trans- 
parent. Is  soft ;  rather  softer  than  white  lead-spar.  Is 
sectile,  and  easily  frangible.  Specific  gravity,  6.065, 
Chene-viv. 

Chemical  Characters. — On  exposure  to  the  blow-pipe 
or  charcoal,  it  melts  into  an  orange-coloured  globule, 
and  appears  reticular  externally,  and  of  a  white  colour 
when  solid  ;  when  again  melted  it  becomes  white  ;  and 
on  increase  of  the  heal  the  acid  flies  off,  and  minute  glo- 
bules of  lead  remain  behind. 

Constituent  Parts. — Oxide  of  Lead,  85.5 

Muriatic  Acid,  8.5 

Carbonic  Acid,  6.0 — 100,0 

Kla/iroth,  Beit.  b.  iii.  s.  144. 

Geographic  Situation. — Rurojie. —  In  Cromford  Level 
near  Matlock  in  Derbyshire ;  and  at  Hausbaden,  near 
Badweiler  in  Germany. 

America. In  the  neighbourhood  of  Southampton   in 

the  United  States. 

•Arseniate  of  LEAD,yamfs&?i. — Bleibliithe,  Hausmann. 

This  species  is  divided  into  three  subspecies,  viz. 
Reniform  arseniate  of  Lead.  Filamentous  arseniate  of 
Lead,  and  Earthy  arseniate  of  Lead. 

First  subspecies. 

Reniform  ARSENIATE  of  i.EADjTamfso^j.^Bleiniere, 
Hausmann. 

External  Characters. — Colours  on  the  fresh  fracture 
reddish-brown  and  brownish-red ;  externally  ochre- 
ycllow,  and  straw-yellow.  Occurs  reniform  and  tube- 
xo%f  \  also  in  curved  lamellar  concretions.  Internally 
shining  and  resinous.  Fracture  conchoidal,  sometimes 
inclining  to  even  and  uneven.  Opaque.  Soft  and  brittle. 
Sppi  ific  gravity  3.933,  Kursten. 

Chemical  Characters. — It  is  insoluble  in  water.  Be- 
fore the  blowpipe  on  charcoal  it  gives  out  ars;nical  va- 
pours, •and  is  more  or  less  perfectly  reduced.  It  colours 
glass  of  boPax  lemon-yellow 

Constituent  Parts  — Oxide  of  Lead,  35  00 

Arsenic  Acid,  25.00 


Wale.", 

10.00 

Oxide  of  Iron, 

14.00 

Silver, 

l.!5 

Silica, 

7.00 

Alumina, 

2.00 — 95.15 

Bindlieim,  in  Beob.  u.  Endeck.  de  Berl.  Ges.  Natf.  Fr. 
iv.  s.  374. 

Geografihic  Situation. — It  has  been  hitherto  found  only 
in  one  mine,  near  Nertschinsky  in  Siberia. 

Second  Subspecies. 

FiLA.MF.NTOUS  ARSENIATE  OF  1.E.SD,  JamCSOn. FlOCk- 

enerz,  Karsteii. 

External  Characters. — Colours  green  and  yellow. 
Occurs  massive,  in  granular  concretions,  and  either  in 
small  acicular  six-sided  prisms,  whicli  are  collected  into 
flakes,  or  in  very  delicate  capillary  silky  Fibres,  which 
arc  transparent,  slightly  flexible,  and  easily  tangible. 
Specific  gravity  5.0,  6.4. 

Constituent  Parts. — Oxide  of  Lead,        69.76 
Arsenic  Acid,  2G.()4 

Muriatic  Acid,  \.5BGregor. 

Geografihic  Situation. —  It  occurs  in  the  mine  ol  Huel- 
Unity  in  Gwennap  in  Cornwall;  at  St.- Prix,  in  the  De- 
partment of  the  Soane  and  Loire  in  France. 

Third  Subspecies. 


OP 


LEAD,   Jameson. — Erdige 
Occurs   in 


Earthy    arseniate 
Bleihli'ithe,  Hausmann. 

External    Characters. — Colour    yellow. 
crusts.     Fracture  earthy.     Friable. 

Geogno.ttic  and  Gecgra/ihic  Sitiiatirjn.<!. — It  occurs  along 
with  filamentous  arseniate  of  lead  at  St.  Prix;  and  also 
near  St.  Oisans. 

•Native  minium,  or  native  red  oxide  ok  lead, 
Jameson. — Naturliche  Menninge,  Roth  Bleioxyd,  Haus- 
mann. 

External  Characters — Colour  scarlet-red.  Occurs 
massive,  amorphous,  and  pulverulent;  but  when  exa- 
mined by  the  lens,  exhibits  a  crystalline  structure,  like 
that  of  galena,  on  which  it  generally  rests. 

Chemical  Characters. — Before  the  blowpipe,  on  char- 
coal, it  is  first  converted  into  litharge,  and  then  into  me- 
tallic lead. 

Geognostic  and  Geografihic  Situations.— \\.  is  found  in 
Grassington  Moor,  Craven;  Grasshiil  Chapel,  Wierdale, 
Yoi  kshire.  On  the  Continent  it  is  found  in  the  mine  of 
Hausbaden,  near  Badenweiler,  on  galena,  and  associated 
with  quartz. 

Order  III.— KERATE  t 

No  metallic  lustre.  Streak  colourless.  Sectile.  Cleav- 
age is  neither  distindly  axifrangible  nor  prismaloidal. 
Hardness  ranges  from  1  to  2.  Specific  gravity  from  4  to  6. 

Genus  I.— CORNEOUS  SILVER. 

Three  axes.  Cleavage  invisible.  Hardness— 1.0, — 
2.0.     Spec,  grav.— 4.6. 


(a)  The  minerals  marked  *  are  not  yet  included  in  the  Genus  Lead-spar,  as  their  characters  have  not  been  completely  ascertained. 
■\  Kerate,  from  tfie  Greek  word  J«5»c,  horn,  given  to  it  on  account  of  the  species  resembling  horn  in  general  aspect  and  tenacity. 
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This  genus  contains  one  species,  viz.  Hexahedral 
Corneous  Si'ver.     *  Earthy  Corneous  Silver. 

1.  Hexahedral  Corneous  Silver,  Jameson. — 
Hexedrisches  Peil  Kerat,  Mohs.  Hornerz,  Werner. 
Argent  muriate,  Haiiy. 

Tessular.     Cli;avdge  not  visible.     Malleable. 

External  Characters. — Most  frequent  colour  pearl- 
grey,  troin  which  it  passes  on  the  one  side  into  blue,  on 
the  other  white,  and  further  into  leek-green.  On  ex- 
posure to  light,  it  becomes  brownish.  Occurs  massive 
in  prismatic  and  granular  concretions,  in  thick  Hakes, 
disseminated,  in  egg-shaped  pieces,  hollow  in  the  cen- 
tre, and  the  hollows  lined  with  crystals.  The  crystals 
are  the  following : 

1.  Cube.  2.  Octahedron.  3.  Rhomboidal  dodeca- 
hedron. 

Crystals  small  and  very  small,  occasionally  aggrega- 
ted in  rows,  or  in  a  scalar-like  form.  External  surface 
smooth,  sometimes  marked  with  little  hollows.  Exter- 
nally shining,  but  becomes  gradually  duller  on  expo- 
sure :  internally  iniermediate  between  shining  and  glis- 
tening, and  the  lustre  resinous.  Fracture  conchoidal, 
sometimes  inclines  to  earthy.  Fragments  indeterminate 
angular  and  blunt-edged.  Translucent,  or  only  feebly 
translucent  on  the  edges.  Retains  its  colour,  and  be- 
comes more  shining  in  the  streak.  Is  malleable.  Flexi- 
ble, but  not  elastic. 

Chemical  Characters. — It  is  fusible  in  the  flame  of  a 
candle. 

Constituent  Parts Silver,  .  67.75 

Muriatic  Acid,  14.75 

Oxygen,  .  6.75 

Oxide  of  Iron,  6.00 

Alumina,        .  1.75 

Sulphuric  Acid,  0.25 — 97.25 

Klafiroth,  Beit.  b.  iv.  s.  13. 

Geognostic  Situation. — It  occurs  in  silver  veins,  and 
generolly  in  their  upper  part.  These  veins  traverse 
gneiss,  mica-slate,  clay  slate,  grey-wacke,  porphyry,  and 
limestone,  and  contain,  besides  the  corneous  silver,  vari- 
ous ores. 

Geografihic  Situation.— Eurofie, — At  Huel-Mexico  in 
Cornwall 

.^sia  — In  Siberia,  it  occurs  along  with  native  gold. 

yimerica. — This  mineral,  which  is  so  seldom  found 
in  Europe,  is  very  abundant  in  the  mines  of  Calorce, 
Fri  snillo,  and  the  Cerro  San  Pedro,  near  the  town  of 
San  Luis  Potosi. 

Earthy  Corneous  Silver-Ore  (t),  Jameson. — Er- 
diges  Hdiiierz.  Karsten. 

External  CAaracfcr*.— Internally  the  colour  is  pale 
mounlain-grcen,  inclining  to  greyish-white  ;  externally 
it  has  a  bluish-grey  tarnish.  Occurs  in  thick  crusts. 
Internally  dull.  Fracture  coarse  and  fine  earthy.  Frag- 
ments blunt  angular.  -Very  soft,  almost  friable.  Streak 
shining  and  resinous.     Sectile.     Heavy. 

Constituent  Parts. — Silver,       .     .     .     24.64 
Muriatic  Acid,  .       8.28 
Alumina,  with  a 
trace  of  copper,  67.08 — lOO.OO 
Klaliroth,  Beit.  b.  i.  s.  1 37. 
Geognostic   and    Geografihic    Situations. — It  is   found 


in  veins  that  traverse   transition  rocks  at  Andreasberg' 
in  the  Hartz. 

Genus  II.— CORNEOUS  MERCURY. 

Pearl  Kerate,  Mohs. 

One  axis.  Cleaving  very  indistinct.  Hardnes,  ~ 
1.0,  2.0.     Sp.  gr.  z=. 

This  genus  contains  one  species,  viz.  Pyramidal  Cor- 
neous Mercury. 

I.  Pyramidal  Corneous  Mercury,  Jameson Py- 

ramidales  Pearl   Kerate,  Mohs.     Quecksilber  Hornerz, 
Werner.     Mercure  muria'e,  Ha'dy. 

Pyramid  unknown.  Cleavage  indistinct  axifrangible, 
sectile. 

External  Characters. — Colour  grey.  Occurs  very 
rarely  massive,  almost  always  in  small  vesicles  crystal- 
lized in  the  interior.     The  crystals  are  the  following  : 

1.  Rectangular  four-sided  prism,  acuminated  on  the 
extremities  with  four  planes,  which  are  set  on  the  la- 
teral planes.  2  Rectangular  four-sided  prism,  acumi- 
nated with  four  planes,  which  are  set  on  the  lateral 
edges.     3.   Double  four-sided   pyramid. 

Crystals  always  so  minute  that  it  is  with  difficulty  their 
forms  can  be  determined.  External  surface  sometimes 
smooth,  sometimes  drusy,  and  in  general  shining  and 
adamantine.  Internally  shining,  with  an  adamantine 
lustre.  Has  a  single  cleavage,  which  appears  to  be 
parallel  with  the  terminal  planes  of  the  piism.  Faintly 
translucent,  or  only  translucent  on  the  edges.  Sectile, 
and  easily  frangible. 

Chemical  Characters.— \t  is  totally  volatilized  before 
the  blowpipe,  and  emits  a  garlic  smell.  It  is  soluble 
in  water,  and  the  solution  mixed  with  lime-water  gives 
an  oraiige-coloured  precipitate. 

Constituent  Parts. — Oxide  of  Mercury,  76.00 
Muriatic  Acid,  16.40 

Sulphuric  Acid,         7  60 — 100.00 
Klafiruth. 

Geognostic  Situation. — In  the  quicksilver  mines  of  the 
Palatin-.itc,  antt  Dui-  hy  <>t  Deux  Pom  s. 

Geografihic  Situation  —\l  occurs  in  Bohemia,  Deux 
Fonts,  Palatinate,  Upper  Hessia  ;  and  at  Almaden  in 
Spain. 

Order  IV.— MALACHITE. 

No  metallic  lustre.  Streak  blue,  green,  brown.  If 
white,  the  specific  gravity  is  2.2  and  less.  Colour  not 
inclining  to  yellow.  Cleavage  is  neither  distinctly  axi- 
frangible nor  prismatoidal.  Hardness  ranges  from  2  to 
5.  If  the  streak  is  brown,  the  hardness  is  less  than  3.5. 
Specific  gravity  ranges  from  2  to  4.6.  ;  if  it  is  less  than 
3.2,  the  hardness  is  below  3. 

This  Order  contains  fmr  Genera,  viz.  1.  Copper- 
Green,  2.  Malachite,  3.  Olivenite,  and,  4.  Emerald - 
Copper. 

Genus  I.— COPPER  GREEN. 


Trauben  Malachit,  Mohs. 
Remtorin  ;  botryoidai        Streak  white. 
2.0. — ,3  0.     Sp.  gravity t=2.0, — 2.2. 


Hardness  — 


(t)  This  mineral  appears  to  be  a  mechanical  mixture  of  corneous  silver  and  clay,  and  hence  it  is  placed  beside  it,  but  not  as  a  variety 

of  the  species.  . 
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This  gCDUs  contains  one  Species,  viz.  Common  Cop- 

;i--Gieen. 

1.  Common  Copper-Green,  or  Chrysocolla. — 
Jameson. — Untlieilbarer  Traiibcn  Malachit,  Mohs. — 
Kuplergiiin,  IVcrncr. 

No  cleavage. 

This  species  is  divided  into  three  subspecies,  viz. 
1.  Conchoidal  Coppcr-Grecn,  2.  Earthy  Iron-shot  Cop- 
ptr-Grtcn,  3.  Slaggy  Iron-shot  Copper-green. 

First  Subspecies. 
Conchoidal  Copper  GREEN,/amfso«.—Kupfergrun, 
Werner. 

External  Characters. — Principal  colour  green.  Oc- 
curs massive,  disseminated,  and  coating  or  incrusting 
malachite,  sometimes  small  reniform,  and  small  botryoic!- 
al.  Internally  shining,  passing  into  glistening  ;  lustre 
resinous.  Fracture  small  conchoidal.  Fragments  in- 
determinate angular,  and  more  or  less  sharp-edged.  It 
alternates  from  translucent  to  translucent  on  the  edges. 
Colour  not  changed  in  the  streak.  Easily  frangible,  and 
rather  brittle. 

Chemical  Characters  — Before  the  blowpipe,  it  becomes 
first  black,  then  brown,  but  is  infusible. 

Constituent  Parts. — Copper,  .  .  .  40  00 
Oxygen,  .  .  .  10.00 
Carbonic  Acid,  .  7.00 
Water,     .     .     .     17.00 

Silica 26.00—00.100 

Klafiroth,  Beit.  b.  i.  s.  36. 
Geognostic    Situation. — It    is    met    with  in  the  same 
geoi;iiobtic  situations  as  malachite. 

Geogra/ihic  Situation. — It  occurs  in  Cornwall,  along 
with  olivenite,  and  also  in  the  vale  of  Newlands,  near 
Feswick. 

Siliceous  Coppeii,  Jameson.     Kiesclkupfer,  John. 
Its  colours  are  asparagus-green,  and  celandine-greer, 
inclining  to  sky-blue.     Occurs   in  cinsts.     Dull,  faintly 
glistening,    and    resinous.     Fractuie    even    or    earthy. 
Opaque,  or  rarely  translucent  on  the  edges.     Soft. 

Constituent  Parts. — Copper,  37.8.  Oxygen,  8.  Wa- 
ter, 218.     Silica  2.9  ;  and  Sulphate  of  Lime,  3. 

Second  Subspecies. 

Earthy  Ironshot  Copper-Green,  Jameson. — Er- 
diches  eisenschiisbigis  Kupfergrun,  IVerner. 

External  Characters — Colour  olive-green,  which 
sometimes  passes  into  pistachio-green,  and  inclines  to 
icek-green.  Occurs  massive,  and  in  crusts.  Generally 
of  friable  consistence,  and  composed  of  dull,  dusty 
particles,  which  are  more  or  less  cohering,  and  that  do 
not  soil.  Compact  varieties  have  an  earthy  fracture. 
Opatiue.  Veiy  soft,  passing  into  friable.  Sectile,  and 
easily  frangible. 

Thjud  Subspecies. 

Slaggy  Ironshot  Copper  Green,  Jameson.-^— 
Schlackigcseisenscimssiges  Kupler^iiin,  Werner. 

External  Characters — It  is  blackish  green,  and  dark 
pist<ichio-greeii.  Occurs  massive,  and  disseminated. 
Internally  shining,  glistening,  lustre  resinous.  Fracture 
small  conchoidal.  Fragments  indeterminate  angular, 
and  more  <;r  less  sharp-edged.  Opaque.  Colour  be- 
comes paler  in  the  streak.  Soft,  verging  into  very  soft. 
Easily  frangible. 

Constituent  Parts. — It  is  probably  a  compound  of  Con- 
choidal Copper-Green  and  Oxide  of  Iron. 


Geognostic  Situation. — Both  subspecies  tisually  occur 
together,  and  they  frequently  pass  into  each  other. 

Gcogra/ihic  Situation. — It  occurs  in  Cornwall,  along 
with  olivenite. 

Genus  II.— MALACHITE. 

Kalo  Malachit,  Mehs. 

Three  axes.  Cleavage  prismatic.  Streak  blue ; 
green  ;  very   pure.     Hardnesses. 5, — 4.0,     Sp.  gravity 

__o.5,— .3.7. 

This  Genus  contains  two  species,  viz.  1.  Blue  Copper 
or  Prismatic  Malachite,  and  2.  Common  or  Acicular 
Malachite.     *  Brown  Copper. 

1.  Blue  Copper  or  Prismatic  Malachite,  Jame- 
son.— Prismatischer  Kalo-Malachit,  Mohs.  Kupferlazur, 
Werner. 

Prism  ZZ     ■     Cleavage  uncertain.     Streak  blue. 

This  species  is  divided  into  two  subspecies,  viz.  Radi- 
ated Blue  copper,  and  Earthy  Blue  Copper.  *Velvet 
Blue  Copper. 

First  Subspecies. 

Radiated  Blue  Copper,  Jameson. — Fcstc  Kupfer- 
lazur, Werner. 

External  Charactirs — Principal  colour  azure-blue, 
which  often  passes  into  blacUish-blue,  seldomer  into 
Berlin-blue  and  smalt-blue.  Occurs  massive,  dissemi- 
nated, in  plates,  in  crusts ;  also  globular,  botryoidal, 
reniform,  stalactitic,  and  cellular;  in  prismatic  distinct 
concretions,  which  are  straight,  narrow,  scopiform,  and 
stellular,  aid  these  are  again  traversed  by  others  which 
aie  curved  lamellar.  Sometimes  there  is  a  tendency  to 
granular  coiicretions.  Very  frequently  crystallizeil.  Ge- 
nerally occurs  in  oblique  four  sided  prisms,  rather  acute- 
ly bevelled  on  the  terminal  planes,  and  the  bevelling 
planes  set  on  the  acuter  lateral  edges.  Crystals  small, 
and  very  small,  seldom  middle-sized.  Sometimes  aggre- 
gated in  globular  and  botryoidal  forms;  other  crystals 
occur  in  druses,  or  singly  superimposed.  External  sur- 
face of  the  particular  external  shapes  drusy  and  glim- 
mering ;  that  of  the  crystals  sometimes  smooth  and 
splendent.  Externally  the  ciystallized  varieties  are 
sliining,  but  the  massive  and  particular  external  shapes 
dull.  Internally  shining  and  glistening,  and  lustre  inter- 
mediate between  vitreous  and  resinous.  Fracture  small 
and  imperfect  conchoidal.  Fragments  of  the  prismatic 
or  radiated  varieties  wedge-shaped  ;  those  of  the  foliated 
and  conchoidal  splintery.  Crystals  translucent,  passing 
into  semi-transparent,  sometimes  only  translucent  on  the 
edges.  Colour  becomes  lighter  in  the  streak.  Brittle, 
and  rather  easily  fiangible. 

Chemical  Characters. — It  is  soluble  with  effervescence 
in  nitric  acid. 

Chessy. 
Constituent  Parts. — Copper,  .  .  .  5  6.UO 
Carbonic  Acid,  .  25.00 
Oxygen,  .  .  .  12.50 
Water,  .  .  .  6.50—100.00 
Vaucjuclin,  An.  du  Mas.  xx.  p.  3. 

Geognostic  Situation. —  This  mineral  occurs  in  veins 
that  traverse  primitive,  trausi'ion,  and  secondary  or 
floetz  rocks ;  in  smaller  quantity,  and  less  frequently  in 
beds. 

Gcogra/ihic  Situation. — Occurs  at  LeadhiUs  in  Lan- 
arkshire, and  Wanlocknead  m  Duiiifrieshire ;  Hucl- 
Virgin  and  Carharrack  in  Cornwall. 
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Second  Subspecies. 

Earthy  Blue  Copper,  Jameson — Erdiger  Kupfer- 
lazui',  IVerncr. 

External  Characters. — Colour  sinall-blue,  which 
sometimeb  inclines  slightly  to  sky-blue.  Missive,  ol';cn 
disseminated,  thinly  coating,  and  laiely  small  botryoidal. 
Ol  friable  consistence,  and  composed  of  dull  and  fine 
dusty  particles  that  soil  very  faintly,  and  which  are  more 
or  less  cohering. 

Geognoslic  and  Geografihic  Situations. — Occurs  in 
small  quantity,  and  usually  accompanied  with  mala- 
chite and  copper-green.  In  Silesia,  found  incrusling 
Toituminous  marl-slate  ;  in  Thuriiigia,  coating  varieties 
of  the  eld  red-sandstone  ;  and  in  Siberia,  disseminated 
in  sandstone. 

•  Velvet-blue  Copper,  Jameson  — Kupfersamm- 
terz,  Werner.  Kupfersammterz,  Karsten,  Tabel.  s.  62. 
Id.  Hoff.  b.  iv.  s.  143. 

External  Characters. — Colour  intermediate  between 
smalt-blue  and  sky-blue,  and  sometimes  passes  into 
sky-blue.  Occurs  in  very  small  and  delicate  capillary 
crystals,  which  generally  form  a  velvety  crust,  and  are 


Chemical  Characters. — Before  the  blowpipe  it  decre- 
pitates and  becomes  black,  and  is  partly  infusible,  part- 
ly 1  educed  to  a  black  slag. 


Chessy. 
56  10 
21  25 
1400 
8.75—100.00 


Constituent  Parts. — Coppei", 

Carbonic  Acid, 

0<ygfcn, 

Water, 

An.  Mus.  t.  XX.  p.  8. 
Geognoslic  Situation. — Occurs  principally  in  veins 
that  traverse  primitive,  transition,  and  secondary  rocks. 
Geografihic  Situation. — Occurs  at  Sandlodge,  in  Main- 
land, one  of  the  Shetland  Islands,  in  veins  that  traverse 
red  sandstone,  in  which  it  is  associated  with  grey  cop- 
per, copper-pyrites,  and  brown  iron-ore  ;  at  Landidno 
in  Caernarvonshire ;  and  in  various  mines  in  other  parts 
of  the  world. 

Second  Subspecies. 

Compact  Malachite,  Jameson. — Dichter  Malachit, 
IVerner. 


External   Characters  ■ 


Colour  intermediate  between 

1- 


seldom  aggregated  in  balls.     Externally  and  internally  emerald-green  and  verdegris-green  ;   but   in  general  in 

lustre  glistening  and  pearly,  or  silky.     Very  soft.  dining  more  to   the   first.     Colours  often   disposed   in 

Geognostic  aiid  Geogra/ihic  Situations.— .\  very  rare  concentric  delineations,  and   varied   with    dark-coloured 

mineral,   and   has   hitherto  been  found  only  at  Oravicza  dendritic     markings.     O 


in  the  Bannat,  along  with  malachite  and  brown  iron- 
stone. 

2.  Common  or  Acicular  Malachite,!  Jatneson. 
Malachit.    Ji'tmer. 

Prism  =     .     Cleavage  uncertain.     Streak  green. 

This  species  is  divided  into  two  subspecies,  viz. 
Fibrous  Malachite,  and  Compact  Malachite.  *  Brown 
Copper. 

First  Subspecies. 

Fibrous  Malachite,  Jameson. — Fasricher  Malachit, 
fVemer. 

External  Characters. — Most  commoR  colour  perfect 
emerald-green,  sometimes  inclining  to  grass-green,  and 
sometimes  to  dark  leek-green.  Seldom  massive,  some- 
limes  disseminated,  tuberose,  stalactitic,  reniform,  bo- 
tryoidal, fruticose,  most  frequently  as  a  coating,  also 
in  fibrous  distinct  concretions,  which  are  delicate  and 
scopiform  or  stellular,  and  collected  into  others  which 
are  large,  coarse,  and  sometimes  longish  granular,  or 
wedge-shaped.  Frequently  crystallized  ;  and  the  follow- 
ing are  the  figures  which  have  been  observed  : 

I.  Rather  oblique  four-sided  prism,  bevelled  on  the 
extremities,  the  bevelling  planes  set  on  the  obtuse  late- 
ral edges.  2.  The  preceding  figure  truncated  on  the 
obtuse  lateral  edges,  which  thus  forms  a  six-sided 
prism,  in  which  the  bevelling  planes  are  set  on  two 
opposite  lateral  planes. 


:curs  massive,  disseminated, 
and  in  membranes  ;  most  frequently  reniform  and  bo- 
tryoidal, frequently  tuberose,  stalactitic,  fruticose,  cellu- 
lar, and  amorphous;  also  in  distinct  concretions,  which 
are  sometimes  extremely  delicate  and  scopiform  fibrous  ; 
more  frequently  thin  lamellar,  or  large,  coarse,  and 
small  angulo-granular;  and  sometimes  crystallized  in 
oblique  fuur-sided  prisms.  External  surface  of  the 
particular  shapes  generally  rough  and  drusy,  seldomer 
smooth,  and  then  it  is  shining  and  glistening.  Surface 
of  the  distinct  concretions  apparently  covered  with  a 
greenish-white  film.  Internally  it  passes  from  glisten- 
ing through  glimmering  to  dull,  but  most  commonly 
glimmering,  and  the  lustre  silky.  Fractuic  small  and 
fine-grained  uneven,  which  sometimes  passes  into  small 
and  flat  conchoidal,  and  even.  Fragments  indeterminate 
angular,  and  rather  sharp. edged.  Opaque.  Rather 
brittle,  and  easily  frangible.     Streak  pale-green. 

Chemical  Characters  and  Coristituent  Parts  nearly  the 
same  with  the  preceding  suDspecies. 

Geognostic  Situation. — It  occurs  in  veins,  which  tra- 
vel se  piimitive  transition,  and  secondary  rocks. 

Geografihic  Situation. — Europe — In  the  copper-mines 
of  Iluel-Carpenter  and  Huel-Husband,  in  Connvali ;  in 
the  copper-mines  of  Aardal  in  Norway  ;  and  in  nianv 
other  mines  on  the  Continent  of  Europe. 

Mia. — In  the  mines  of  Kolwyan,  Gamasherk,  Turja, 
&c.  in  Siberia,  where  the  most  beautiful  and  largest 
specimens  of  this  mineral  are  met  with,  along  with  tile- 


Crystals    generally     short,    capillary,    and    acicular.  ore,   red   copper-ore,  brown  iron-ore,  copper-glance  or 

When  very  short,    they  form  velvety  drusy  pellicles  ;  vitreous  copper,  blue  copper,  copper-green,  white  lead- 

and  when    longer,    they    are    scopiformly    aggregated,  spur,  brown  spar,  ironshot  quartz,  hornstone,  S.c.     It  is 

Internally    intermediate    between  glistening  and    glim-  also  met  with  in  different   parts  of  China 

mering,  and    the  lustre    pearly    or    silky.     Fragments  Uses.—h.  was  formerly  esteemed  as  a  precious  stone 


wedge-shaped  and  splintery.  Crystals  translucent,  but 
the  massive  varieties  only  translucent  on  the  edges,  or 
opaque.  Colour  of  the  streak  pale-green.  Brittle,  in- 
clining to  sectile,  and  easily  frangible. 


and  was  cut  into  ornamental  forms  of  various  descrip- 
tions. Even  at  present  it  is  highly  prized,  and  is  cut 
into  consoles,  candlesticks,  snutf-boxes,  and  other  simi- 
lar articles.     Where  it  occurs  in  quantity,  it  is  smelted 


„.„L        "?.'"%°*^"\^  'P"  "  "  '^•-".'^'^  ^"''^  "'<=,  "■"■•'l  ^="='5t=<.  "'«''■„,  from  the  resemblance  of  Rs  green  colour  to  that  of  the  manh 
molochites,  spissius  virens  et  crassius  quam  smar.igdus,  a  colore  malvs  nomine  accepto."  u^ansiueet 
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as  an  ore  of  copper,  and  is  sometimes  used  as  a  green 
pigment. 

•Bkown  Coppeh. — Analysis  of  a  new  species  of 
Copper-ore,  by  Dr.  Thomson,  Phii.  Trans,  for   1814. 

External  Characters. — Colour,  when  pure,  dark 
blackisli-brown ;  but  very  generally  intermixed  with 
malachite  and  red  copper-ore,  so  that  the  colour  appears 
a  mixture  of  f^rccn,  red,  and  brown,  sometimes  one  and 
sometimes  another  prevailing.  Small  green  veins  of 
malachite  likewise  traverse  it  in  different  directions. 
Occurs  massive,  with  numerous  imbedded  small  rock- 
crystals.  Lustre  glimmering  and  resinous.  Fracture 
small  conchoidal,  and  sometimes  inclining  to  foliated. 
Soft,  being  easily  scratched  by  the  knife.  Senile. 
Streak  reddish-brown.  Specific  gravity,  2  620,  Thorn- 
ton. 

Chemical  Characters. — It  effervesces  in  acids,  and 
dissolves,  letting  fail  a  red  powder.  The  solution  is 
green  or  bluf,  according  to  the  acid,  indicating  that  it 
consists  chiffly  of  copper. 

Constituent  Parts.-^Cathomc  Acid,  16  70 
Per-oxide  of  Copper,60  75 
Per-oxide  of  Iron,  19.50 
Silica,  .  2.10 

Loss,         .  .  0.95—100.00 

Thompson,  in  Phil.  Trans,  for  1814. 

Geognostic  Situation. — It  appears  to  occur  in  nests 
in  piiniitivc  rocks,  which  are  of  greenstone,  or  some 
similar  rock  of  the  primitive  trap  series  subordinate  to 
mica-sbite.     It  is  associated  with  malachite. 

Geogra/thic  Situation. — In  the  peninsula  of  Hindos- 
tan,  near  the  eastern  border  of  the  Mysore  country. 

Genus  III.     OLIVENITE. 
Oliven-Malachit,  Mo/is. 

Many  axes.  Cleavage  prismatic,  tessular ;  streak 
blue,  green,  brown.  If  streak  green  or  blue,  the  spe- 
cific gravity  is  4  and  more,  or  3  and  less.  Hardness 
from  2  5  to  5.     Sp.  gr.  from  2.8  to  4.6. 

This  genus  contains  four  species,  viz.  1.  Prismatic 
Olivenite,  or  Phosphat  of  Copper;  2.  Diprismatic 
Olivenite,  or  Lenticular  Copper;  3.  Acicular  Olive- 
nite ;  4.  Hexahedral  Olivenite,  or  Cubt-Ore,  *Ata- 
can  jte. 

1.  PpasMATic  Oi.tvENiTE,  or  Phosphat  of  Copper, 
Jameson. — Prisnialischtr  Oiiven-Molachu,  Moha. 

Prism  ^116°.  Cleavage  the  same.  Strtak  eme- 
rald green.     Il.irdness  :35.     Sp.  ;^r.  ^4.0 — 4.3. 

External  Characters. — Principal  colour  emerald  green, 
whicli  passes  into  blackisli-gretn ;  txtcinally,  some- 
times grccnish-black.  Occurs  massive,  in  imperfect 
reniform  masses,  with  a  very  drusy  surface,  and  in 
coarse  fibrous  distinct  concretions,  which  are  straight 
and  scopifoini.  Crystals  small  and  very  small,  super- 
imposed and  in  druses.  Externally  shining;  internally 
passes  from  shining,  through  glistening,  to  glimmering, 
and  the  lustre  resinous,  inclining;  to  pearly.  Fracture 
splintery.  Fragments  wedge-shaped  spliniery,  or  inde- 
terminate angular,  and  rather  blunt-edged.  Opaque. 
Streak  verdigris-green.     Brittle,  and  easily  frangible. 

Chemical  Characters. — On  the  first  impiession  of  the 
heat  it  fuses  into  a  brownish  globule,  which,  by  the 
further  action  of  the  blowpipe,  extends  on  the  surface 
of  the  charcoal,  and  acquires  a  reddish-grey  metallic 
colour. 


Constituent  Parts. — Oxide  of  Copper,     68.13 

Phosphoric  Acid,  30.95 — 99.08 
Klafiroth,  Beit.  b.  iii.  s.  201. 
Geognoslic  and  Geografihic  Situations. — The  princi- 
pal locality  of  this  rare  mineral  is  Virneberg,  near 
Rheinbreitenbach,  on  the  Rhine,  where  it  occurs  along 
with  quartz,  calcedony,  red  copper  ore,  and  malachite, 
in  greywacke. 

II.  Di-pKisMATic  Olivenite,  or  Lenticular  Cop- 
per,   Jameson. Di-pi  ismatischer     Oiivcn-iVIalachit, 

Mohs  — Linsenerz,    Werner. 

Prism  unknown.  C.eavage  in  the  direction  of  the 
terminal  and  bevelling  faces  of  an  oblique  four-sided 
prism.  Streak  pale  verdigris-green,  and  sky-blue. 
Hardness  —25.     Sp.  gr.  1=2.8 — 2.9. 

External  Characters. — Colour  sky-blue,  which  some- 
times passes  into  verdigris-grecn.  Scarcely  occurs 
massive,  generally  crystallized: 

1.  Very  oblique  four-sided  prism,  acutely  bevelled  on 
the  extremity,  and  tlie  bevelling  planes  set  on  the  obtuse 
lateral  edges.  2.  Very  flat,  longish,  rectangular  double 
four-sided  pyramid,  in  which  the  lateral  planes  of  the 
one  are  set  on  the  lateral  planes  of  the  other.* 

Crystals  middle-sized  and  small,  and  sometimes  crys- 
tallized in  drubcs.  Externally  smooth  and  shining; 
internally  glistening  and  shining,  and  pearly,  inclining 
to  vitreous.  Fracture  small-grained  uneven,  which 
sometimes  passes  into  imperfect  coiichoidal.  Fragments 
indeterminate  angular,  and  rather  sharp-edged.  Trans- 
lucent. Yields  a  pale  verdigris-green,  or  sky-blue 
coloured  streak.  Brittle,  and  uncommonly  easily  fran- 
gible. 

Chemical  Characters.— ^ieiove  the  blowpipe  it  is  con- 
verted into  a  black  friable  scoria. 

Constituent  Parts. — Oxide  of  Copper,  49 

Arsenic  Acid,  .  14 

Water,  .  .         35 — 98 

Chenevix  in  Phil.  Trans,  for  1801. 

Geognostic  and  Geogra/ihic  Situations. — It  has  been 
hitherto  found  only  in  Cornwall,  where  it  is  associated 
with  copper-mica,  and  other  cupreous  minerals. 

III.  Acicular  Olivenite,  Jameson. — Nadelloimiger 
Oiivcn-Mai.icliit,  Mohs. 

PrisiTi  unknown.  CUavag»  unknown.  Sireak  olive- 
green;  brown.     Hardness —3.0.     Sp.    gr.  — 4.2 — 4.6. 

This  species  is  subdivided  into  four  subspecies,  viz. 
Radiated  Acicular  Olivenite,  Foliated  Acicular  Olive- 
nite, Fibrous  Acicular  Olivenite,  and  Earthy  Acicular 
Olivenite. 

First  Subspecies. 

Radiated  Acicular  Olivenite,  Jameson. — Strah- 
lerz.    Werner. 

External  Characters. — Externally  colour  dark  ver- 
digris-green, sometimes  bordering  on  blackish-green ; 
internally  pale  verdigris-green,  either  pure,  or  inter- 
mixed with  sky-blue.  Occurs  massive,  and  Hat  reni- 
form ;  also  in  radiated  prismatic  concreti<ins,  which  are 
straight  and  scopiform ;  and  crystallized  in  fiat  oblique 
four-sided  prisms,  acuminated  with  four  planes.  Crys- 
tals generally  small,  and  superimposed.  External  sur- 
face of  the  reniform  shape  very  drusy.  Internally  lus- 
tre intermediate  between  shining  and  glistening,  and 
pearly.  Fragments  wedge-shaped.  Translucent  on 
the  edges.     Brittle,  and  e^isily  frangible. 


•  The  double  four-sided  pyramid  is  so  flat  that  it  has  a  lenticular  aspect  j  hence  the  name  Lenticular  Copper  given  to  this  species. 
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Second  Subspecies. 

Foliated  Acicular  Olxvenite,  Jameson. — Blat- 
triches  Olivenerz.  IVerner. 

External  Characters. — Colour  green.  Seldom  occurs 
massive,  and  in  aiigulo-granular  concretions,  generally 
in  drusy  crusts,  and  in  small  crystals,  which  present  the 
following  varieties  of  form  : 

1.  Oblique  four-sided  prism,  acutely  bevelled  on  the 
extremities,  the  bevelling  planes  set  on  the  acute  lateral 
edges.  2.  Preceding  figure,  in  which  the  obtuse  lateral 
edges  arc  more  or  less  deeply  truncated.  3.  Acute 
double  four-sided  pyramid  ;  sometimes  the  angles  on 
the  common  base  are  flatly  bevelled  ;  and  the  bevelling 
planes  are  set  on  the  lateral  edges. 

Crystals  small,  and  very  small,  and  always  superim- 
posed. Planes  of  the  crystals  smooth,  shining,  and 
splendent.  Internally  glistening,  and  lustre  resinous, 
inclining  to  pearly.  Fracture  small  and  imperfect  con- 
choidal,  whicli  passes  into  uneven.  Fragments  inde- 
terminate angular,  and  rather  sharp  edged.  Ranges 
from  translucent  to  translucent  on  the  edges.  Yields 
an  olive-green  coloured  streak.  Rather  brittle,  and 
easily  frangible. 

Chemical  Characters. — Before  the  blowpipe,  it  first 
boils,  and  then  skives  a  hard  reddish  brown  scoria. 

Constituent   Parts. — Oxide  of  Copper,       60.0 

Arsenic   Acid,  89.7 — 99.7. 

Chenevix,  Pliil.  Trans.  1801. 

Geognostic  and  Geographic  Situations. — It  has  been 
hitherto  found  only  in  the  copper-mines  of  Cornwall. 

Thihd  Subspecies. 

Fibrous  Aciculau  Olivenite,  Jameson. — Fasriges 
Oliveiii  rz.  IVerner. 

External  Characters. — Colours  green,  yellow,  brown, 
and  white.  Colours  sometimes  arranged  in  curved 
and  striped  delineations.  Occurs  massive,  and  reni- 
form  ;  in  fibrous  concretions,  which  are  delicate,  straight, 
and  scopifoi  ni,  and  these  are  collected  into  coarse  or 
small  granular  concretions,  and  sometimes  traversed  by 
olliers,  which  arc  curved  lamellar;  also  crystallized  in 
capillary  and  acicular  oblique  four-sided  prisms,  in 
whicli  the  obtuse  lateral  edges  are  truncated,  and  be- 
velled on  the  extremities,  the  bevelling  planes  being 
set  on  the  acute  edges.  Crystals  small,  and  very  small, 
and  sometimes  seopifornily  aggregated.  Internally  the 
massive  varieties  are  glistening  or  glimmering,  with  a 
pearly  or  silky  lustre.  Fragments  indeterminate  angu- 
lai,  and  wedge-shaped.  Opaque,  seldom  translucent 
on  the  edges,  and  only  translucent  in  the  crystals. 
Rather  brittle.  Fibres  sometimes  flexible.*  Streak 
brown   or  yellow. 

Constituent   Parts. — Oxide  of  Copper,  50 

.\rsenic   Acid,         .  29 

Water,         .  .  21  — 100 

Chenevix,  in  Phil.  Trano.  for  ISOl. 

Geognostic  and  Geographic  Situations. — It  is  associ- 
ated generally  with  the  other   urseniates  of  copper   and 


various  ores  of  copper, 
wall. 


It  occurs  principally  in  Corn- 


FouKTH  Subspecies. 
Earthy  Acicular  Olivenite,  Jameson. 

External  Characters. — Colour  olive-green.  Occurs 
massive,  disseminated,  and  in  crusts.  Dull.  Fracture 
fine  earthy.  Sometimes  occurs  in  concentric  lamellar 
distinct  concretions.     Opaque.     Soft,  and  very  soft. 

Geognostic    and    Geographic     Situations It    occurs 

along  with  the  other  subspecies  of  olivenite  in  the  cop- 
per-mines of  Cornwall. 

IV.  Hexahedral  Olivenite,  or  Cube-Ore,  Jame- 
son.    Wurfelerez,  IVerner. 

Tessular.  Cleavage  hexahedral.  Streak  olive-green  ; 
brown.     Hardness  ~  2.5.     Sp.  gr.  ^:  2.9  —  3.0. 

External  Characters. — Colour  green.  Occurs  mas- 
sive ;  and  crystallized  in  the  following  figures  : 

1.  Perfect  cube.  2.  Cube,  in  which  four  diagonally 
opposite  angles  are  truncated.  3.  Cube  truncated  on 
all  the  edges.  4.  Cube  truncated  on  all  the  edges  and 
angles. 

Crystals  small  and  very  small,  and  always  superim- 
posed and  in  druses.  Planes  of  the  crystals  smooth  and 
splendent.  Internally  glistening,  and  lustre  intermedi- 
ate between  vitreous  and  resinous.  Fragments  indeter- 
minate angular,  and  rather  sharp-edged.  Translucent, 
or  translucent  on  the  edges.  Streak  straw-yellow.  Ra- 
ther brittle,  and  easily  frangible. 

Chemical  Characters. — Before  the  blowpipe  it  melts, 
and  gives  out  arsenical  vapours. 

Constituent  Parts. — Arsenic  Acid,       .  31.0 

Oxide  of  Iron,  .  45.5 
Oxide  of  Copper,  .  9.0 
Silica,  .  .  4.0 

Water,       .       .         .     10.5 — 100 
Chenevix.,  in  Phil.  Trans,  for  1801. 

Geognostic  Situation. — It  is  found  in  veins,  accom- 
panied with  ironshot  quartz,  copper-glance  or  vitreous 
copper,  copper-pyrites,  and  brown  iron-ore. 

Geographic  Situation. — It  occurs  in  Tincroft,  Carra- 
rach,  Muttrel,  Hucl-Gorland,  and  Gwenap  mines  in 
Cornw.fll. 

*  Atacamite,  or  Muriate  of  Copper,  Jsmeson. 
Salzkupfererz,  IVerner. 

This  species  is  divided  into  two  subspecies,  viz. 
Compact  and  Arenaceous. 

First  Subspecies. 

Compact  Atacamite,  or  Muriate  of  Copper, t 
.Jameson.     Festes  Salzkupfererz,  Werner. 

External  Characters. — Colour  green.  Occurs  mas- 
si  m-,  disseminated,  imperfect  reniform,  in  prismatic 
dis.inct  concretions,  which  are  short,  small,  and  scopi- 
foriT),  also  in  granular  concretions;  in  crusts  or  invest- 
ing; and  in  short  needle-shaped  crystals,  of -the  follow- 
ing forms  : 

1.  Obli(|ue  four-bided  prism,  bevelled  on  the   extre- 


•  The  fibres  are  sometimes  so  delicate,  so  short,  and  so  confusedly  grouped  together,  th.-it  the  whole  appears  like  a  dusty  cottony 
m.iss,  the  true  n»tarp  of  wlucli  is  discoverable  only  by  the  lens.  At  other  times,  this  v.iriety  iippeurs  in  thin  lamina:,  rather  flexible 
sometimes  scarcely  perceptible  to  the  naked  eye,  sometimes  tolerably  large,  ami  peitcclly  like  Amianthus  napvraceus,— .Bour«(,„' 
Phil.  Trans,   tor   1801,   part  i.  p.  180.  ' 

t  We  place  this  mineral  immediately  after  the  Genus  Olivenite,  on  account  of  its  resemblance  to  it  ;  but  want  of  accurate  infor- 
mation prevents  us  from  including  it  as  a  species  of  that  genus. 
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Tnitics  ;  the  bevelling  planes  set  on  the  acute  lateral 
edges.  2.  The  picceding  fii;ure,  in  which  the  acutci- 
lateral  edges  are  deeply  truncated,  thus  forming  a  six- 
sided  prism. 

Internally  shining  and  p;listening,  and  pearly.  Has 
an  imperfect  cleavai^e.  Fragments  indeterminate  an- 
gular. Translucent  on  the  edges.  Soft.  Brittle,  and 
easily  frangible.     Specific  gravity,  4.4? 

Chemical  Characters  — It  tinges  the  flame  of  the  blow- 
pipe of  a  bright  green  and  blue,  muriatic  acid  rises  in 
vapours,  and  a  bead  of  copper  remains  on  the  charcoal. 
It  is  soluble  in  nitric  acid  without  effervescence. 

Constituent  Parts. — Oxide  of  Copper,       73.0 
Water,         .  .16.9 

Muriatic  .^cid,      .      10.1—100.0 
Klafiroth,  Beit.  b.  iii.  s.  200. 

Geognostic  and  Geogra/t/iic  Sicuations. — It  occurs  in 
veins  ill  Chili;  also  at  Virneberi<  near  Riieinbretenbach 
on  the  Rhine,  and  at  Schwartzenberg  in  Saxony.  In 
the  fissures  of  the  lavas  of  Vesuvius,  particularly  those 
of  the  years  1804  and  1805. 

Second  Subspecies. 

Aren.\ceous  At.vcamite,  or  Copper-Sand,  Jame- 
son.— Kupfeisand,  Jl'erner. 

External  Characters. — Colour  grass-green,  inclining 
to  emerald-green.  Occurs  in  scaly  particles,  which 
are  shining,  glistening,  and  pearly.  Does  not  soil. 
Translucent. 

Constit.  Parts. — Oxide  of  Copper,  .  70.5 
Water,  .  .  .  18  1 
Muriatic  Acid,         .  11-4 

100.0 

Proust.,  Journ.  de  Phys.  t.  50.  p.   63. 

Geognostic  and  Geographic  Situations  — It   is  found  in 

the  sano  ol  the  river  Li  pes,  200  leagues  beyond  Copia- 

pu,  in   the  desert  of  Atacama,  which   separates  Chili 

from  Peru. 

Genus  IV.     EMERALD  COPPER. 
Smaragd-Malachite,  Mohs. 

One  axis.  Cleavage  rhomboidal.  Streak.  Hard- 
ness —  5.0.     Sp.  gr.  3;  3.3.  —  34. 

This  genus  contains  but  one  species,  viz.  Rhomboidal 
Emerald  Copper,  or  Dioptase. 

1.  Rho.mboidal  E.merald  Copper,  or  Dioptase. 
.Tameson — Rliomboedrischer  Smaragd-Malachite,  Mohs. 
Kupftr-Schmaragd,  U'emer. 

Riioniboid  =  123"  58'.     Cleavage  rhomboidal. 

External  Characters. — Colour  emerald  green,  which 
sometimes  inclines  to  pistachio  and  blackish  green. 
Occurs  only  crystalliztd.  The  only  secondary  form  at 
present  known,  is  the  etiui-angular  six-sided  prism, 
which  is  rather  acutely  acuminated  on  both  extremities 
by  three  planes,  which  are  set  on  the  alternate  lateral 
edges.  Lateral  planes  smooth.  Internally  shining,  and 
lustre  pearly,  l-'racture  small  conchoidal.  Translu- 
cent, passing  to  semi-transparent.  Brittle,  and  easily 
franj^ible. 

Chemical  Characters. — It  becomes  of  a  chestnut- 
brown  colour  before  the  blow-pipe,  and  tinges  the  llame 
green,  but  is  infusible ;  with  borax  it  gives  a  bead  or 
globule  of  copper. 


Constituent  Parts. — Oxide  of  Copper,  28^7 
Carbonate  of  Lime,  42. 85 
Silica,         .  .       28.57—99.99 

Vau(juclin,  in  Haiiy,  t.  iii.  p.  137. 
Geognostic  and  Geographic  Situations. — Found,  ac- 
cording to  Hermann,  in  Uie  land  ol  the  Kiiguise,  125 
leagues  from  the  Russian  frontier,  where  it  is  associat- 
ed with  the  fibrous  and  compact  malachite,  calcareous- 
spar,  and  limestone. 

Order  V.     MICA. 

If  no  metallic  lustre,  the  specific  gravity  is  above  2.2. 
Streak  neither  yellow  nor  dark-red.  If  the  specific 
gravity  is  under  2.2.  the  lustre  is  perfectly  metallic  and 
shilling.  The  cleavage  is  distinctly  axifrangible  and 
prismatoidal.  The  hardness  varies  from  1.  to  2.5. 
Specific  gravity  ranges  from  1.9  to  5  6. 

This  order  contains  seven  genera,  viz.  1.  Copper- 
mica;  2.  Uran-mica;  3.  Cobalt-mica;  4.  Antimony- 
mica ;  5.  Blue  iron;  6.  Graphite;  7.  Mica;  8.  Pearl- 
mica. 

Gknus  I.     COPPER  MICA. 

Three  axes.  Cleavage  prismatic.  Streak  green. 
Hardness  ZZ  2.0.     Sp.  gr.  :z  2.5  — 2.6. 

This  genus  contains  one  species,  viz.  prismatic  cop- 
per-mica. 

1.  Prismatic  Copper-Mica,  Jameson. — Prismatis- 
cher  Kupferglimmer,  Mohs.     Kupferglimmer,   IVerner. 

Prism  unknown.     Cleavage  prismatic. 

External  Characters. — Colour  green.  Occurs  mas- 
sive, disseminated,  and  in  granular  distinct  concretions  ; 
seldom  crystallized  in  very  thin  equi-angular  six-sided 
tables,  in  which  the  alternate  terminal  planes  are  set  on 
obliquely.  Externally  smooth  and  splendent  ;  inter- 
nally splendent,  lustre  pearly.  Fracture  small-grained, 
uneven,  inclining  to  conchoidal.  Fragments  indetermi- 
nate angular  and  tabular.  Massive  varieties  translu- 
cent ;  crystallized  transparent.  Streak  green.  Sectile. 
Rather  brittle. 

Chemical  Characters. — It  decrepitates  before  the  blow- 
pipe ;  and  passes,  first,  to  the  state  of  a  black  spongy 
scoria,  after  which  it  melts  into  a  black  globule,  of  a 
slightly  vitreous  appearance. 

Constit,  Parts.      Oxide  of  Copper,        58 
Arsenic  Acid,       .        2 1 

Water,  .        21 100 

Chenevix,  Plijl.  Tr. 
for  1801,  p.  201. 

Geognostic  and  Geografihic  Situations. — It  has  been 
hitherto  found  only  in  veins  in  the  copper-mines  in 
Cornwall. 

Ge.nus  IL     URAN-MICA,  ok  URANITE. 

One  axis.  Cleavage  pyramidal.  Streak  green.  Hard- 
ness =:  2  0. — 2.5.     Sp.  gr.  :=3.1  — 3.3. 

This  genus  contains  one  species,  viz.  Pyramidal  Uran- 
ite. 

1.  Pyramidal  Uranite,  Jameson. — Pyramidaler 
Uran-Glimmer,  Mohs.     Uran-Oliiiimei,  Werner. 

Pyramid  ZZ  95°,  13';  144°  56'.  The  only  distinct 
cleavage  is  that  parallel  with  the  base  of  the  prism. 

External  Characters. — Cliief  colours  green  and  yellow. 
Seldom  massive,  sotneliines  in  ll..kts  ;  the  massive  va- 
rieties are  disposed  in  angulo-granular  concretions.  Fre- 
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quently  cvystallized.     The  secondary  forms  are  the  fol- 

lowinij; : 

1.  Rectangular  four-sided  table,  or  short  prism.  Some- 
times elongated.  2.  The  I'our-sided  table  bevelled  on 
the  terminal  planes,  and  the  bevelling  planes  set  on  the 
lateral  planes.  3.  The  terminal  edges  of  the  table 
truncated,  thus  forming  an  eight-sided  table.  4.  The 
terminal  planes  of  the  four-sided  table  bevelled  ;  and 
sometimes  the  edges  of  the  bevelment  truncated.  5. 
When  the  bevelling  planes  of  No.  4,  increase  very  much 
in  size,  there  is  formed  a  very  acute  double  four-sided 
pyramid,  in  which  the  apices  are  more  or  less  deeply 
truncated.  6.  Sometimes  the  figure.  No.  4.  is  acumi- 
nated on  both  extremities  with  four  planes,  which  are 
set  on  the  lateral  planes,  and  the  apices  of  the  acumi- 
nations  deeply  truncated. 

Crystals  are  small  and  very  small,  superimposed,  and 
form  druses.  Terminal  planes  of  the  table  streaked, 
but  the  lateral  planes  smooth.  Externally,  it  is  usually 
shining  and  sometimes  splendent.  Internally  sliining, 
approaching  to  glibtening  ;  lustre  pearly.  Transparent 
and  translucent.  Streak  green.  Sectile.  Not  flexible. 
Easily  frangible. 

Chemical  Characters. — It  decrepitates  violently  before 
the  blowpipe  on  charcoal ;  loses  about  33  fier  cent,  by 
ignition,  and  acquires  a  brass-yellow  colour. 

Cornwall. 

Constit.  farts. — Oxide  of  Uranium,  wiih  a 

trace  of  Oxide  of  Lead,  74.4 
Oxide  of  Copper,  .  8.2 
Water,         .  .  .  15  4 

Loss,         .  .         .2.  — 100 

Gregor,  in  Annals  of  Phil, 
vol.  V.  p.  284. 

Geognostic  and  Geografihic  Situations. — Occurs  in 
veins  in  primitive  rocks.  In  Cornwall  in  tinstone  and 
copper  veins  that  traverse  granite  and  clay-slate. 

Werner  describes  a  soft  mineral,  found  along  with 
Uranite,  under  the  name  Uran-Ochre.  It  does  not  ap- 
pear to  form  a  distinct  species,  nor  can  it  be  considered 
as  a  subspecies  of  Uranite.  It  is  here  placed  imme- 
diately after  Uranite. 

*  Uran-Ochre,  Jameson. — Uran-Ocker,  Werner. 

There  are  two  kinds  of  this  mineral,  viz.  Friable  and 
Indurated. 

1.  Friable  Uran-Ochre,  Jameson. — Zerreibliche 
Uranocker,  Werner. 

External  Characters. — Colour  lemon-yellow,  which 
passes  into  slr;tw-yellovv  and  sulphur-yellow,  and  also 
into  oiange-yellow.  Occurs  usually  as  a  coaling  or 
efflorescence  on  pitch-ore,  and  sometimes  small  renil'orm. 
Is  friable,  and  composed  of  dull,  dusty,  and  weakly  co- 
hering particles.     Feels  meagre. 

Geognostic  Situation. — Occurs  always  on  pitch-ore. 

2.  Indukated  Uran-Ochre, ya.vifso.*!. — Feste  Uran- 
ocktr,  Werner. 

External  Characters. — Colours  are  straw-yellow,  le- 
mon yrilow,  .ind  orange-yellow  ;  and  this  latter  passes 
into  aurora-red  and  hyacinth-red,  and  redaish  and  yel- 
lowish brown.  Occurs  massive,  <libstmin<Ued,  and  su- 
perimposed ;  and  someiimcs  a  tcndv my  to  fibrous  con- 
cretions. Internally  glimmering,  glistening, and  resinous. 
Fracture  imperfect  cunclioidal.  Opaque.  Soft  and  very 
sott.  Riilier  Seciilt.  Specific  gravity,  3.1500,  i^a  il/e- 
therif. — 3.2438,  Haiiy. 


Chemical  C'/jarac^ers.— According  lo  Klaproth,  the 
yellow  varieties  are  pure  oxide  of  uranium,  but  the 
brownish  and  reddish  rontain  also  a  little  iron. 

Geognostic  and  Geographical  Situations. — It  is  found 
at  Joachimsihal,  and  Gottesgab  in  Bohemia,  and  at  Jo- 
lianngeorgenstadt  in  Saxony. 

Genus  III.— COBALT  MICA,  or  RED  COBALT. 
Kobalt  Glimmer,  Mohs. 

Three  axes.  Cleavage  prismatic.  Streak  red,  green. 
Hardness  ^2  5.      Sp.  gr.  ~  4.43. 

Tiiis  genus  contains  one  species,  viz.  Prismatic  Red 
Cobalt. 

1  Prismatic  Red  Cobalt,  yawfson — Prismatischer 
Kobalt  Glimmer,  Mohs. 

Prism  unknown.     Cleavage  prismatoidal. 

This  species  is  divided  into  three  subspecies,  viz. 
Radiated  Red  Cobalt,  Earthy  Red  Cobalt,  and  Siaggy 
Red  Cobalt. 

First  Subspecies. 

Radiated  red  cobalt,  or  cobalt-bloom,  Jameson. 
— Kobah-bluthi  ,  Werner. 

External  Characters. — Principal  colour  red  ;  rarely 
greenish-grey,  and  olive-green.  Occurs  massive,  dis- 
seminated, often  in  membranes,  small  reniform,  small 
botryoidal ;  also  m  stellular  and  scopiforra  radiated  or 
fibrous  concretions,  which  are  sometimes  collected  into 
granular  concretions  ;  it  also  occurs  crystallized.  Crys- 
tals generally  acicular  or  capillary,  and  scopitormi)  or 
stellularly  aggregated.  Externally  shining,  passing 
into  splendent.  Internally  shining  and  glistening,  and 
lustre  pearly.  Fragments  splin  ery  and  wedge-shaped. 
More  or  less  translucent ;  sometimes  translucent  on  the 
edges.  Colour  not  changed  in  the  streak.  Rather 
sectile.     Easily  frangible. 

Chemical  Characters. — Before  the  blowpipe  it  becomes 
grey,  and  emits  an  arsenical  odour,  and  tinges  borax  glass 
blue. 

Constituent  Parts. — Cobalt,  .  39 

Arsenic  Acid,      .         38 

Water  .         .  23 100 

Buckholtz.  in  J.  d.  Min.  t.  2*   p.  158. 

Geognostic  Situation. — Occurs  in  veins,  in  priuiuive, 
transition,  and  secondary  rocks,  along  with  various  me- 
talliferous compounds. 

Geografihic  Situation. — Occurs  in  veins  in  secondary 
rocks  at  Aiva,  in  Stirlingshire;  in  limestone  of  the  coal 
formation  in  Linlithgowshire  ;  formerly  in  small  veins  in 
sandstone  of  the  coal  formation,  along  with  galena  and 
blende,  at  Broughton,  in  Edinburgh  ;  in  the  Clifton  lead- 
mines  near  Tyndrum  ;  and  at  Dulcoath  in  Cornwall. 

Second  Subspecies. 

Earthy  Red  Cobalt,  or  Cobalt-crust.  Jameson. 
— KoDold-beSLhlag,  Werner. 

External  Characters. — Colour  red.  Seldom  occurs 
masbive  or  disseminated,  generally  in  velvety  crusts, 
and  also  small  reniform  and  botryoidal.  Generally  friable 
and  composed  of  scaly  and  dusty  panicles,  which  are 
feebly  glimmering  or  dull.  The  massive  varieties  have 
a  fine  earthy  fracture.  Fragments  indeterminate  angular, 
and  biunt  edged.  Very  easily  frangible.  Very  soft  or 
friable.     Sectile.     Streak  shining.     Does  not  soil. 
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Third  Subspecies. 

Si.AGGY  Red  Cobalt,  Jameson. — Schlackige  Koball- 
bluilie,  Hausmann. 

External  Characters- — Colours  muddy  crimson-red, 
and  dark  hyacinth-red,  which  passes  into  chesnut-brown. 
Occurs  in  thin  crusts,  and  soniclimcs  rcniform.  Exter- 
nally smooth.  Lustre  shininp;  and  resinous.  Fracture 
conchoidal.     Translucent.     Soft  and  brittle. 

Geognostic  and  Geografihic  Situations. — Occurs  in 
veins  along  with  other  coualtic  minerals,  in  llie  mine  of 
Sophia,  at  Witiichcn  in  Furstcmberj;. 

CoHALT  Ochre. 

The  Black,  Brown,  and  Yellow  Cobalt  Ochres,  and 
other  similar  minerals,  ougiit  to  be  arranged  together, 
and  form  a  particular  order  by  themselves.  In  the  mean 
time,  we  place  tlicm  beside  the  Red  Cobalt,  on  account 
of  their  being  often  associated  in  nature  with  that  mineral. 

•I.  Black  Cobalt  Ochre,  Jameson. — Schwarz  Erd- 
kobold,  IVerner. 

It  is  distinguished  into  Earthy  Black  Cobalt-ochre, 
and  indurated  Black  Cobalt-ochre. 

a.  Earthy    Black    Cobalt-Ochre,   Jameson. 

Schwarzer  Kobold  Mulm,  Werner.     Cobalt  oxide  noire 
terreux,  Haiiij. 

External  Characters — Colour  intermediate  between 
brownish  and  blackish-brown.  Friable,  and  composed  of 
dull  coarse  particles,  which  soil  very  little.  .  Streak 
shining.     Meagre  to  the  feel.     Light. 

Chemical  Characters. — Before  the  blowpipe,  it  yields 
a  while  arsenical  vapour;   and  it  colours  borax  blue. 

b.  Indurated  Black  Cobalt-Ochre,  Jameson. 
Fester  Scliwarz  Erdkoboki,  Werner. 

External  Characters — Colour  distinct  bluish-black. 
Occurs  massive, disseminated,  in  crusts,  small  botryoidal, 
small  reniform,  frnticosc,  moss-like,  stalactitic,  corroded, 
specular,  and  with  pyradimal  impressions.  Sometimes 
it  occurs  in  tiiin  and  curved  lamellar  concretions.  Sur- 
face feebly  glimmering.  Fracture  fine  earthy,  some- 
times passing  into  conchoidal.  Fragments  indeterminate 
angular,  and  blunt-edged.  Opaque.  Streak  shining  and 
resinous.  Very  soft,  approachmg  to  soft.  Soils  feebly. 
Sectile.  Very  easily  frangible.  Specific  gravity,  2.019 
to  2.425.  Gellert. — 2.200,  BreithaufU. 

Chemical  Characters. — Belore  the  blowpipe  it  yields 
an  arsenical  odour,  and  colours  glass  of  borax  smalt- 
blue. 

Constituent  Parts. — It  is  considered  as  black  oxide  of 
cobalt,  with  arsenic  and  oxide  of  iron. 

Geognostic  Situation. — Both  sorts  usually  occur  to- 
gether, and  in  the  same  kind  of  repository  ;  but  the  first 
is  the  rarest.  They  are  found  sometimes  in  primitive 
mountains,  but  most  fiequenlly  in  secondary  mouniains. 
Geograjihic  Situation. — It  is  found  at  Alderly  Edge, 
Cheshire,  in  red  sandstone  ;  in  slate-clay  in  the  penin- 
sula of  Howth  near  Dublin;  at  Riegelsdorf  in  llessia, 
and  in  many  other  countries  on  the  continent. 

Uses. —  it  is  used  in  the  making  of  smalt,  and  afTords 
a  good  blue  colour,  but  not  so  fine  as  that  obtained  from 
grey  cobalt.  Of  the  two  kinds  of  black  cobalt,  the  com- 
pact is  that  which  affords  tlie  most  esteemed  blue  colour. 
II.  BuowN  Cobalt  Ocuwi.,  Jaincson. — Brauner  Erd- 
koboki, Werner 

External  Characters. — Principal  colour  brown,  grey, 
and  brownish  black.  Occurs  massive,  disseminated, 
and   sometimes  very  much   cracked.     Internally   dull. 


Fracture  fine  earthy,  approaching  to  conchoidal  in  the 
large.  Fragments  indeterminate  angular,  and  blunt- 
edged.  Opaque.  Streak  shining  and  resinous.  Very 
soft.     Sc  ctile.     Very  easily  frangible.     Light. 

Chemical  Characters. — Before  the  blowpipe  it  emits 
an  arsenical  odour,  and  communicates  a  blue  colour  to 
borax. 

Constituent  Parts. — It  is  considered  to  be  a  compound 
of  Brown  Oc  hrc  of  Cobalt,  Arsenic,  and  Oxide  ol  Iron. 

Geognostic  Situation — It  appears  to  occur  piincipally 
in  secondary  mountains,  and  is  generally  accompanied 
with  red  and  black  cobalt-ochre,  ochry-brown  iron  stone, 
and  lamellar  heavy  spar. 

Geografihic  Situation. — It  is  found  at  Kamsdorf  and 
Saalleltl  in  Saxony;  Alpirsbach  in  Wurtemberg;  and 
in  the  valley  of  Gistaiii  in  Spain. 

Uses. — It  is  used  for  making  smalt,  but  is  not  so 
valuable  as  the  black  cobalt. 

Observations. — Distinguished  from  Umber,  Bole,  and 
other  minerals  of  the  same  description,  by  its  streak  and 
softness. 

3.  Yellow  Cobalt  Ochre,  Jameson Gelber  Erd- 

kobold,  Werner.  Cobalt  arseniaie  terreaux  argentifere(?) 
Haliij 

External  Characters. — Colour  yellow,  which  in  some 
varieties  is  grey  and  wliite.  Occurs  massive,  disse- 
minated, corroded,  and  incrusting.  Fietjuently  appears 
rent  in  different  directions.  Internally  it  is  dull.  Frac- 
ture fine  earthy  in  the  small,  conchoidal  in  the  large. 
Fragments  indeterminate  angular,  and  blunt-edged. 
Stieak  shining.  Is  soft,  passing  into  friable.  Is  sectile. 
Is  very  easily  frangible. 

Specific  gravity  2.677,  Kiriuan,  after  having  absorbed 
water. 

Chemical  Characters. — It  emits  an  arsenical  odour  be- 
fore the  blowpipe,  and  colours  borax  blue.  Appears  to 
be  the  purest  of  the  cobalt  ochres.  Generally  contains 
a  portion  of  silver. 

Geognostic  Situation. — Occurs  in  the  same  geognos- 
tic situation  as  the  preceding,  and  is  almost  always  as- 
sociated with  earthy  red  cobalt,  and  sometimes  with  ra- 
diated red  cobalt,  nickel-ochre,  iron-shot,  copper-green, 
and  azure  copper. 

Geografihic  Situation. — Occurs  at  Saalfeld  in  Thurin- 
gia  ;  Kupferberg  in  Silesia  ;  Wittichen  in  Furstenberg  ; 
and  Alpirsbach  in  Wurtemberg,  in  Svvabia ;  and  Alle- 
niont  in  France. 

Use. — Affords  a  better  smalt  than  the  preceding,  and, 
owing  to  the  silver  it  contains  in  the  countries  where  it 
occurs,  is  also  valued  as  an  ore  of  silver. 

Genus  IV.     ANTIMONY  MICA,  or  WHITE 
ANTIMONY. 

Spiessglass-glimmer,  Mohs. 

Three  axes.  Cleavage  prismatic.  Hardness  ~1. 5^ 
2.0.  Sp.  giavity  ZZ.i.Q — 5.6. 

This  genus  contains  one  species,  viz.  Prismatic  An- 
timony Mica,  or  White  Antimony. 

1.  Prismatic  White  Antimony,  Jameson. — Pris- 
matischer  Speissglass-glimmer,  Mohs.  Weiss-spiesgla- 
serz,  Werner. 

Prism  unknown.     Cleavage  prismatic. 

External  CAaracier*.— Its  colours  are  white  and  grey. 
Seldom  occurs  massive,  more  frequently  disseminated, 
and  in  membranes ;  also  in  distinct  concretions,  which 
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r.re  coarse  and  small  granular,  and  scopiform  and  stel- 
lular radiated.  Is  often  crystallized.  The  following 
figures  have  been  observed  : — i.  Rcciantjular  four-sided 
jjiism,  bevelled  on  the  extremities;  2.  Oblique  four- 
sided  prism;  3.  Rectanp;ular  four-sided  table;  4.  Six- 
sided  prism  ;  5.  Acicular  and  capilliiry  ciystals.  The 
tables  are  small  and  very  small,  usually  adhering  by 
their  lateral  planes,  and  sometimes,  although  seldom, 
manipiilarly  aggregated,  and  often  intersecting  each 
ether,  in  sucli  a  manner  as  to  form  cellular  groups. 
The  crystals  are  sometimes  smooth,  sometimes  feebly 
iongiuidinally  streaked,  and  splendent.  Internally  it  is 
shining,  and  the  lustre  is  intermediate  between  pearly 
and  adamantine.  The  fragments  are  indeterminate  an- 
gular, or  wedge-shaped.  Is  iranslucent.   Is  rather  sectile. 

Cfiemkal  Characlers. — IJefore  the  blowpipe  it  melts 
very  easily,  and  is  volatilized  in  the  form  of  a  white 
•vapour. 

AUemont. 

Constit.  Parts. — Oxide  of  Antimony  .         86 

Oxides  of  Antimony  and  Iron      3 
Silica         ....         8 — 98 
Vaucjuelin,  Hauy,  t.  iv.  p.  274. 

Geognostic  and  Geographic  Sitiialions. — It  occurs  in 
veins  in  primitive  rocks,  and  is  usually  accompanied 
with  the  other  ores  of  antimony.  At  Prizbram,  in  Bo- 
liemia,  it  occurs  along;  with  crystallized  galena  or  lead- 
glance  ;  and  at  AUemont,  with  native  antimony,  and 
grey  and  red  antimony.  It  has  also  been  found  in  INIa- 
!axa  in  Hungary. 

*  Antimony  Ociiue,  Jameson. — Spiesglanzocker, 
Werner. 

External  Characters. — Its  colour  is  yellow,  grey,  and 
brown.  Scarcely  occurs  massive,  and  disseminated, 
generally  incrubting  crystals  of  grey  antimony.  Is  dull. 
Fracture  earthy,  and  sometimes  inclines  to  radiated.  Is 
opaque.  Is  soft,  passing  into  very  soft.  Is  brittle,  and 
easily  frangible. 

Chemical  Characters. — Before  the  blowpipe,  on  char- 
coal, it  becomes  while,  and  evaporates  without  melting. 
With  borax,  it  intumesces,  and  is  partly  reduced  to  the 
metallic  slate. 

Geognostic  and  Gecgrafihic  Situations. — It  occurs  al- 
ways in  veins,  and  accompanied  with  grey  antimony,  and 
sometimes  with  red  antimony.  It  is  found  at  Huel  Boys, 
in  Endellion,  in  Cornwall. 

Genus  V.     BIUE  IRON,  or  IRON  MICA. 

Eisen  Glimmer,  Mohs. 

Three  axes.  Cleavage  prismatic.  Streak  white? 
Hardness  =2.0.     Sp.  gravity —2.8 — 3.0. 

This  genus  contains  two  species,  viz.  Prismatic  Blue 
Iron. 

1.  Prismatic  Blue  Iron. 

Prism  unknown.     Cleavage  prismatoidai. 

This  species  is  divided  into  three  subspecies,  viz.  Foli- 
ated Blue  Iron,  Fibrous  Blue  Iron,  and  Earthy  Blue 
Iron. 

First  Subspecies. 

Foliated  Blue  Iron,  Jameson Biattriches  Eisen- 

blau.  Hausmann. 

External  Characters. — Its  colours  are  blue  and  green. 
The  secondary  forms  are  the  following. 

1.  Broad  rectangular  four  sided  prism,  in  which  the 
lateral  edges  are  truncated,  (the  truncating  planes  are 

Vol.  XIII.    Part  II. 


set  obliquely  on  the  smaller  lateral  planes,  and  are  the 
original  planes  of  the  oblique  four-sided  prism,)  flatly 
bevelled  on  the  extremities;  the  bevelling  planes  set 
obliquely  on  the  broader  lateral  planes.  2.  Eight-sided 
prism,  acuminated  with  four  planes.  The  crystals  are 
sometimes  acicular,  and  deeply  longitudinally  streaked. 
Are  small,  or  middle-sized,  and  superimposed.  Exter- 
nally shining  or  splendent.  Internally  shining,  passing 
into  splendent,  and  pearly,  inclining  to  .  adamantine. 
Fragments  long  tabular,  or  splintery.  Is  translucent  on 
the  edges,  cr  strongly  translucent.  Colour  paler  blue 
in  the  streak.  Sectile,  and  easily  frangible.  Flexible 
in  thin  pieces. 

From  the  Isle  of  France. , 
Constituent  Parts. — Oxide  of  Iron,      .       41.25 
Phosphoric  Acid,       19  25 
Water,        .  .       31.25 

Ironshot  Silica,  1.25 

Alumina,     .  .         5.00 — 98 

Fourcroy  and  Laugier,  in  Ann.  du  Mus.  t.  iii.  p.  405. 

Geografihic  and  Geognostic  Situations. — It  occurs  in 
Whealkind  Mine,  in  St.  Agnes's,  in  Cornwall  ;  along 
with  iron-pyrites,  and  magnetic-pyrites,  in  gneiss,  in 
the  Silbcrberg,  at  Bodenmais,  in  Bavaria;  and  in  the 
department  of  AUier,  in  France. 

Second  Subspecies. 

Fibrous  Blue  \v.o-s,  Jameson. — Fasriges  Eisenblau, 
Hausmanri.  Fasriges  Eisenblau,  Hans.  Hand.  b.  iii.  s. 
1076. 

External  Characters.-— Its  colour  is  indigo-blue.  Oc- 
curs massive,  and  sometimes  intimately  connected  with 
hornblende,  and  in  roundish  blunt  angular  pieces;  also 
in  delicate  fibrous  concretions,  which  are  scopiform  or 
promiscuous.  Internally  glimmering  and  silky.  Opaque. 
Soft. 

Geognostic  and  Geograjihic  Situations. — Europe. — It 
occurs  in  transition  syenite  at  Stavern  in  Norway. — 
America. — In  West  Greenland. 

Third  Subspecies. 

Earthv  Blue  Iron,  Jarneson. — Blau  Eisenerde, 
Werner.     Erdiges  Eisenblau,  Hausmann. 

External  Characters. —  In  its  original  repository  it  is 
said  to  be  white,  but  afterwards  becomes  indigo-blue, 
of  different  degrees  of  intensity,  which  sometimes  passes 
into  smalt-blue.  Is  usually  friable,  sometimes  loose, 
and  sometimes  cohering.  Occurs  massive,  disseminated, 
and  thinly  coating.  Its  particles  are  dull  and  dusty. 
It  soils  slightly.  I'eels  fine  and  meagre.  Is  rather 
light. 

Chemical  CAararters.— Communicates  to  glass  of  bo- 
rax a  brown  colour,  which  at  length  becomes  dark- 
yellow.     Dissolves  rapidly  in  acids. 

From  Eckartsberg. 
Constituent  Parts. — Oxide  of  Iron,  47.50 

Phosphoric  Acid,      32.00 
Water  .  20.00 — 99.56 

Klaproth,  Beit.  b.  iv.  s.  122. 

Geognostic  Situation. — Occurs  in  nests  and  beds  in 
clay-beds,  also  disseminated  in  bog  iron-ore,  or  incrust- 
ing  lurf  and  peal. 

Geograjihic  Situation. — Eurofie.— On  the  surface  of 
peat-mosses  in  several  of  the  Shetland  Islands;  and  in 
3  Z 
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river  mud  at  Toxteth,  near  Liverpool  ;  Iceland. — Mia. 
Borders  of  the  Lake  Baikal  in  Siberia.— yfwcrica. 
Alon^  wilh  bog  iron  ore  in  alluvial  soil  in  New  Jersey. 
l/ses. — Is  sometimes  used  as  a  pigment.  Is  princi- 
pally employed  in  water-colours,  because,  when  mixed 
with  oil,  the  colour  is  said  to  change  into  black. 

Genus  VI.     GRAPHITE.* 

Kohlen  Glimmer,  Mohs. 

One  axis.  Cleavage  rhomboidal.  Streak  black.  Hard- 
ness=1.0— 2  5.     Sp.  gravity=2.7— 3.0. 

This   genus  contains    one   species,  viz.  Rhomboidal 
Graphite. 

1.     Rhomboidal     Graphite,    Jameson. — Graphil, 
IVerner. 

Rhomboid  unknown.     Cleavage  axifrangible. 

This  species  is  divided  into  two  subspecies,  viz.  Scaly 
Graphite,  and  Compact  Graphite. 

First  Subspecies. 

Scaly  Graphite — Schuppiger  Graphit,  Werner. 

External  Characters. — Colour  dark  steel-grey,  which 
approaches  to  liglit  iron-black.  Occurs  massive,  disse- 
minated; in  coarse,  small, and  fine  granular  concretions; 
and  crystallized.  Only  secondary  form  hitherto  met 
with,  is  the  equiangular  six-sided  table.  Internally 
shining,  passing  into  splendent,  and  lustre  metallic. 
Fracture  scaly  foliated.  Fragments  indeterminate  an- 
gular, and  blum-edged.  Streak  shining,  even  splen- 
dent, and  lustre  metallic.  Perfixily  sectile.  Rather 
difficultly  frangible.  Writes  and  soils.  Streak  black. 
Feels  very  greasy. 

Second  Subspecies. 

Compact  Graphite,  Jameson. — Dichter  Graphite, 
M'^ertier. 

External  Characters. — Colour  is  nearly  the  same  with 
the  pieceding,  only  rather  blacker.  Occurs  massive 
and  disseminated,  alscj  in  columnar  concretions.  Inter- 
nally it  is  glimmering,  sometimes  glistening,  and  the 
lustre  is  metallic.  Fracture  small  and  fine  grained  un- 
even, which  passes  into  even,  and  also  into  large  and 
flat  conchoidal;  the  large  is  sometimes  sla'y  longitudi- 
nal. Fragments  indeterminate  angular  and  blunt-edged, 
and  sometimes  also  tabular.  In  other  characters  it  agrees 
witii  the  preceding  subspecies. 

Chemical  Characters. — Wnen  heated  in  a  furnace  it 
burns  without  flame  or  smoke,  and  during  combustion 
emits  carbonic  acid,  and  leaves  a  residuum  of  red  oxide 
of  iron. 

Constituent  Parts. 


gneiss,  mica-slate,  clay-slate,  foliated  granular  limestone, 
coal  and  trap  formations. 

Geografihic  Situation. — Occurs  in  imbedded  masses, 
and  disseminated  in  gneiss  in  Glen  Strath  Farrar  in 
Inverness-shire;  in  the  coal  formation  near  Cumnock, 
in  Ayrshire,  where  it  is  imbedded  in  greenstone,  and 
in  columnar  glance-coal.  At  Borrodalc,  in  Cumber- 
land, it  occurs  in  a  bed  or  beds  of  very  varying  thick- 
ness, included  in  a  bed  of  trap,  which  is  subordinate  to 
clay-slate.  This  trap  varies  in  its  nature,  being  some- 
times greenstone,  or  trap-tuff,  in  other  instances  amyg- 
daloid, which  is  occasionally  slaty,  and  contains  agates. 

Uses. — The  finer  kinds  are  first  boiled  in  oil,  and  then 
cut  into  tables  or  pencils:  the  coarser  parts,  and  the  re- 
fuse of  the  sawings,  are  melted  with  sulphur,  and  then 
cast  into  coarse  pencils  for  carpenters  ;  they  are  easily 
distinguished  by  their  sulpliureous  smell.  It  is  also 
used  for  brightening  and  preserving  grates  and  ovens 
from  rust ;  and,  on  account  of  its  greasy  finality,  for 
diminishing  the  friction  in  machines.  Crucibles  are 
made  with  it,  which  resist  great  degrees  of  heat,  and 
have  more  tenacity  and  expansibility  than  those  manu- 
factured with  the  usual  clay  mixtures. 

Genus  VII.     MICA. 

Talk-glimmer,  Mohs. 

One  axis.  Cleavage  rhomboidal.  Streak  green,  white. 
Hardness=1.0— 1.5.     Sp.  gravity=2  7— 3.0. 

This  genus  contains  one  species,  viz.  Rhomboidal 
Mica. 

1.  Rhomboidal  Mica,  Jameson. — Rhomboedrischer 
Talk-ghnimcr,  Mohs. 

Riiomboid  unknown.  Cleavage  parallel  with  the 
terminal  planes  of  the  regular  six-sided  prism. 

This  species  is  subdivided  into  ten  subspecies,  viz. 
l.Mica;  2.  Finite;  3.  Lepidolite  ;  4.  Chlorite  ;  S.Green 
Earth;  6.  Talc;  7.  Naciite;  3.  Potstone ;  9.  Steatite; 
'Clay-slate,  Whet-slate,  Black  Chalk, 


Berthollet.                                      Graphite 

of  Fluffier. 

Carbon,         9o.O                     Carbon, 

23 

Iron,         .       9.1  — 100.00       Iron, 

2 

Alumina,     . 

37 

Silica, 

38—100 

Journal  des  Mines,  N. 

12 

.  p.   16. 

10.  Figure-Stone. 
Alum-slate. 


First  Subspecies. 


Geognostic  Situation. — O'Jt  urs  usually  in  beds,  some 


MiCA.t  Jameson .—GWrnmer,  Werner. 

External  Characters. — Its  most  common  colours  are 
grey,  i)rown,  black,  and  white,  and  very  rarely  peach- 
blossom  red.  It  occurs  massive,  and  disseminated;  also 
in  distinct  concretions,  which  are  large,  coarse,  and  small 
granular,  and  wedge-shaped  prismatic.  The  following 
are  the  secondary  forms  : 

1.  Equiangular  six-sided  prism.  2.  Equiangular  six- 
sided  table.  3.  Equiangular  six-sided  table,  truncated 
on  four  of  the  terminal  edges.  4.  Equiangular  six-sided 
table,  bevelled  on  tht-  terminal  planes,  and  the  edges  of 
the  bevelmont  truncated.  5.  Rectangular  four-sided 
table.     6.  Rectangular  four-sided  prism. 

Crystals  middle-sized  and  small,  seldom  large.  Tables 
gtnLrally  adhere  by  their  terminal  planes,  seldom  by 
their  lateral  planes,  and  form  druses.  Sometimes  ar- 
ranged in  rows,  rarely  in  the  rose-form,  and  seldom  in- 
tersecting each  other.  Lateral  planes  of  the  tables,  and 
the  terminal   planes  of  the  prism,  smooth   and    resplen- 


times  disseminated,  and  in  imbedded  masses,  in  granite,    dent;  terminal  planes  of  the  table  longitudinally  streak - 

•    Crn/itoe,  fiom^jaja,  I-write, on  account  ofits  writing  quality. 

t  Mica,  from  the  Ljiiin  word  mico,  to  shine,  given  to  it  on  account  of  its  lustrp. 
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ed,  lateral  planes  of  the  prism  transversely  streaked. 
Internally  generally  resplendent,  seldom  shining,  ge- 
nerally pearly,  somelimes  semimetallic,  and  in  tlic 
silver-white  variet>  passing  into  metallic.  Frjcturc  not 
discernible.  Fragments  tabular'and  splintery.  Trans- 
lucent or  transparent  in  thin  plates,  but  rarely  in  crystals 
of  considerable  thickness  or  length.  Sectile.  Affords 
a  grey-coloured  dull  streak.  Feels  fine  and  meagre, 
smooth.     Elastic-fle.xible. 

Chemical  Characters. — Before  the  blowpipe,  it  melts 
into  a  greyish-white  enamel. 

Black  Mica  from  Siberia. 
Constituent  Parts. — Silica,       .         .  42  50 

Alumina,  .         11.50 

Oxide  of  Iron,  22.00 

Oxide  of  Manga- 
nese,    .  .  2.00 
Potash,     .          .           10.00 
Magnesia,         .  9.00 
Loss  by  healing,  1.00 — 98.00 
Klafirolh.  B.  v.  s.  78. 

Geognostic  Situation. — This  mineral  occurs  as  an  es- 
sential CKiistitumt  part  of  granite,  gneiss,  and  mica- 
slate,  and  is  accidentally  intermixed  with  oiher  rocks, 
both  of  the  primitive,  transition,  secondary  or  flcetz,  and 
alluvial  classes. 

Geografihic  Situation. — The  rocks  in  which  mica  oc- 
curs, are  so  universally  Uistributed,  that  it  is  not  neces- 
sary to  enter  into  any  detail  of  lotalities. 

Uses. — In  Siberia,  where  window-glass  is  scarce,  it 
is  used  for  windows;  also  for  a  similar  purpose  in  Peru, 
and,  I  believe,  also  in  New  Spain,  as  it  appears  that 
the  mineral  named  Teculi  by  Ulloa,  and  which  is  used 
for  that  purpose,  is  a  variety  of  mica.  It  is  also  used  in 
lanterns,  in  place  of  glass,  as  it  resists  the  alternations 
of  heat  and  cold  better  than  that  substance.  In  Russia, 
it  is  employed  in  different  kinds  of  inlaid  work.  It  is 
sometimes  intermixed  with  the  glaze  in  particular  kinds 
of  earthen-ware ;  the  heat  which  melts  the  gUizu  has 
no  tffect  on  the  mica  ;  hence  it  appears  dispersed 
throughout  the  glaze,  like  plates  or  scales  of  silver  or 
gold,  and  thus  gives  to  the  surface  of  the  ware  a  very 
agreeable  appearance.  Some  artists  use  it  in  the  making 
of  artificial  aventurines. 

Second  Subspecies. 

Finite   Jameson. — Pinit,  Werner.   Micarelle,  Airwaw. 

Kxternal  Characters. — Culoui  blackibh-green,  alttred 
on  the  builace  by  ijrown  or  red  iron  ochre  into  brownish- 
red.  Sometimes  iron-shot.  Oi  curs  massive,  also  in 
distinct  concretions,  which  are  thick  and  thin  lamellar, 
collected  into  large  and  coarse  granular,  and  crystallized 
in  ihe  following  figures: 

1.  Equiangular  six-sided  prism.  2.  The  preceding 
figure  truncated  or  bevelled  on  all  the  lateral  edges. 
Oviing  to  the  number  ol  planes,  figures  of  this  descrip- 
tion have  a  cylindrical  form.  The  terminal  angles  are 
sometimes  truncated. 

Crystals  seldom  middle->ized,  generally  small.  They 
are  imbedded,  and  frequently  intersect  each  other. 
Cleavage  shining;  fracture  glistening  and  glimmering; 
lustre  resinous.  Fracture  small  grained  uneven.  Frag- 
ments blunt-angular,  seldom  tal>ular.  Ojjuque;  faintly 
translucent  on  the  edges.  Sectile.  Easily  frangible. 
Not  flexible.    Feels  somewbai  greasy. 


Chemical  Character It  is  infusible  before  the  blow- 
pipe. 

Constituent  /"art*.— Silica,     .  .         29.50 

Alumina,         .  63.75 

Oxide  of  Iron,  6.75 — 100.00 

Klafiroth,  Jour,  des  Mines,  N.  100.  p  311 . 

Geognostic  and  Geografihic  Situations.— ll  is  found 
imbedded  in  the  granite  ot  Si.  Michael's  Mount  in  Corn- 
wall;  in  porphyry  in  Ben  Gloe  and  Blair-Gowrie. 

Thikd   Subspecies. 

Lepidolite.  Jameson. — Lepidolith,  Werner. 
External  Characters Colour  peach-blossom-red,  in- 
clining sometimes  to  rose-red,  sometimes  to  lilac-blue  ; 
passes  into  pearl-grey,  yellowish-grey,  and  greenish- 
grey.  Occurs  massive,  and  in  small  granular  distinct 
concretions.  Internally  its  lustre  is  glistening,  passing 
into  shining,  and  pearly.  Fracture  coarse  splintery. 
Fragments  indeterminate  angular  and  blunt-edged. 
Feebly  translucent.  Soft.  Rather  sectile.  Rather  easily 
fiangible.  Specific  gravity,  2.816,  Klafiroth. — 2.58, 
Kar,^len. 

Chetnical  Characters Before  the   blowpipe   it  intu- 

mesces,  and  meits  very  easily  into  a  milk-white  nearly 
translucent  i;lol)ule. 

Constituent  Farts.— Silica,  .  .  54.00 
Alumina,  .  .  20.00 
Potash,  .  .  18.00 
Fluate  of  Lime,  4  00 

Manganese,         .  3.00 

Iron,  .  .         .     1.00— 100 

Vaucjuelin   Jour,  de  Min.  t.  ix.  p.  235. 
Geognostic  and  Geografihic  Situations.— It.  occurs  dis- 
seminated,  in   foliated   and    granular   limestone,  at  Dal- 
mally,  and  in  other  quarters  of  the  Highlands. 

Fourth  Subspecies. 

Chlorite,  Jameson. — Chlorit,  Werner. 

This  subspecies  is  divided  into  four  kinds,  viz.  Ear- 
thy Chlorite,  Common  Chlorite,  Slaty  Chlorite,  and 
Foliated  Chlorite. 

First  Kind. 

Eaiithv  Chlorite,  Jameson. — Erdiger  Chlorit,  Kar- 

sten. 

External  Characters.— Colour  green.  Occurs  mas- 
sive, desseminatcd,  in  iiusts,  and  moss-like,  inclosed  in 
adularia  and  rock-crystal.  Glimmering  or  glistening; 
lustre  pearly.  Consists  of  fine  scaly  particles,  which 
are  more  or  less  cohering,  and  feel  rather  greasy.  Does 
not  soil.     Streak  is  of  a  mountain-green  colour. 

Chemical  Characters  — It  melts  before  the  blowpipe 
into   i    iiacki'!.!!  siai{. 

Constituent  /"orfs.— Silica, 

Alumina, 
Magnesia, 
Muriate  of  Soda, 

or  Potash, 
Oxide  of  Iron, 
Loss, 
Vauquelin,  Journ.  des  Mines,  N.  39.  p.  In7. 

Geognostic  and  Geografihic  Situations  — It  occurs  in 
veins  ai-i;.i;  Willi  common  chlorite  at  Forneth  Cottage 
in  Perthshire. 

3Z2 


26.00 

18  50 

8.00 

3.00 

43  00 

2.50—99.00 
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Second  Kind. 

CoMMo.v  Chlohite,  Jameson. — Gemeiner  Chlorlt, 
PferJier. 

External  Characters. — Colour  is  iniennediate  between 
dark  blackish-grecn  and  Icck-green.  Occurs  massive 
and  disseminated.  LiisUc  glimmeting,  or  glistening ; 
pearly,  inclining  to  resinous.  Fracture  fine  earthy;  fine 
scaly  foliated.  Fragments  blunl-cdged.  Opaque.  Be- 
comes light  mountain-green  in  the  streak,  with  a  feeble 
lustre.  Soft.  Seclilc.  Does  not  adhere  to  the  tongue. 
Feels  somewhat  greasy. 

Geognostic  and  Geografi/ik  Situations. — Occurs  not 
only  dibseniinatcd  through  rocks  of  different  kinds,  as 
granite  and  mica-slate,  but  also  in  beds  and  veins.  It 
is  met  with  in  Arran,  Bute,  Sec. 

T/iird  KiJid. 
Slatv   Chlorite    or   Chlohite-Slate,  Jameson. — 
Chlorit-Schiefer,  Werner.  Scliicfiiger  Chlorit,  Karsten. 

External  Characters. — Colour  intermediate  between 
dark  mountain  and  leek-green  ;  sometimes  passes  into 
blackish-green  and  greenish-black.  Occurs  massive, 
and  in  whole  beds.  Lustre  glistening,  sometimes  in- 
clining to  shining,  and  intermediate  between  pearly  and 
resinous.  Fracture  more  or  less  perfect  slaty,  seldom 
straight,  generally  waved  slaty,  and  sometimes  scaly 
foliated.  Fragments  tabular.  Opaque.  Affords  a  pale 
mountain-green  streak.  Sectile  ;  rather  easily  frangi- 
ble. Does  not  adhere  to  the  tongue.  F"eels  slightly 
greasy. 

Geognostic  Situation. — Occurs  principally  in  beds, 
subordinate  to  clay-slate,  and  is  occasionally  associated 
•with  poistone  and  talc-slate. 

Geogra/ihic  Situation. — Occurs  in  beds,  in  the  clay- 
slate  districts  of  the  Grampians,  and  other  pans  of  Scot- 
land. 

Fourth  Kind. 

Foliated  Chlorite,  Jameson. — Bl;;ttriger  Chlorit, 
JVerner. 

External  Characters. — Colour  dark  blackish-green, 
•which  in  some  rare  varieties  is  dark  olive-green.  Oc- 
curs massive,  disseminated,  in  granular  concretions,  and 
crystallized  in  four-sided  prisms,  and  in  six-sided  tables. 
These  tables  are  aggregated  together,  in  such  a  man- 
ner as  to  form  the  two  following  figures  : 

A.  Cylinder  terminated  by  two  cones. 

B.  Two  truncated  cones,  joined  base  to  base. 
Crystals   generally    longitudinally   streaked,   and   are 

small  or  middle-sized.  Externally  glistening,  approach- 
ing to  shining,  and  resinous;  internally  shining,  and 
pearly.  Fragments  indeterminate  angular ;  tabular. 
Opaque;  translucent  on  the  edges;  sectile;  rather  diffi- 
cultly frangible.  Feels  rather  greasy.  Colour  lighter 
in  the  streak. 

Geognostic  and  Geografihic  Situations. — It  occurs 
in  the  Island  of  Jura,  one  of  the  Hebrides,  in  quartz 
rock. 

Fifth  Subspecies. 

Green  Earth,  Jameson. — Griinerde,  Werner. 

External  Characters. — Colour  green.  Occurs  massive, 
seldomer  disseminated,  more  frequently  in  globular  and 
amygdaloidal-shaped  pieces,  which  are  sometimes  hol- 
low, in  crusts  li.iing  the  vesicular  cavities  in  amygda- 
loid, or  on  the  surface  of  agate  balls.     Internally  dull. 


Fracture  earthy,  sometimes  small  grained  uneven. 
Opaque.  Feebly  glistening  in  the  streak,  but  without 
any  change  of  colour.  Feels  rather  greasy.  Adheres 
slightly  to  the  tongue. 

Chemical  Character*. — Before  the  blowpipe  it  is  con- 
verted into  a  black  vesicular  slag. 

From  the  Veronese. 
Constituent  Pari*.— Silica,  .         53.0 

Oxide  of  Iron         .      28.0 
Magnesia,  .  2.0 

Potash,         .  .         10.0 

Water,         .         .  6.0 — 99.0 

Kla/irolh,  Beit.  B.  iv.  s.  241. 
Geognostic   Situation. — It    occurs    principally    in  the 
amygdaloidal  cavities  of  amygdaloid,  and  incrusting  the 
agates  found  in  that  rock.     It  also  occasionally   colours 
sandstone,  and  is  disseminated  in  porphyry. 

Geografihic  Situation. — It  is  a  frequent  mineral  in 
the  amygdaloid  of  Scotland;  it  occuis  also  in  that  of 
England  and  Ireland. 

Uses. — It  is  used  as  a  pigment  in  water-painting,  and 
is  the  mountain-green  of  painters. 

Sixth  Subspecies. 

Talc,  Jameson.— Talk,  Werner. 

This  species  is  divided  into  two  kinds,  viz.  Commoi* 
Talc  and  Indurated  Talc. 

Fir. 'it  Kind. 

Common  Talc,  Jameson. — Gemeiner  Talk,    Werner, 

External    Characters Common   colours   white    and 

blue.  Occurs  massive,  disseminated,  in  plates,  reni- 
forni  and  botryoidal ;  in  distinct  concretions,  which 
are  large,  coarse  and  srnall  granular;  also  narrow  or 
broad  and  stellular  ov  promiscuous  radiated,  which  are 
again  collected  into  other  concretions,  having  a  wedge- 
siiaped  prismatic  form.  Sometimes  crystallized  in  small 
six-sided  tables,  which  are  in  druses.  Generally  splen- 
dent ;  shining ;  pearly  ;  semi-metallic.  I'ragmcnts 
wedge-shaped,  seldom  splintery.  Translucent;  in  thin 
folia  transparent.  Flexible;  not  elastic.  Sectile.  Feels 
very  greasy. 

Chemical  Characters. — It  becomes  white  before  the 
blow-pipc,  and  at  length,  with  difficulty  affords  a  small 
globule   of  enamel. 

Constituent  Farts — Silica,        .         .         61.75 
Magnesia,  .         30.50 

Potash,         .         .        2.75 
Oxide  of  Iron,         .     2.50 
Water,         .         .        0  25 
Loss,         ....     2.25 

Kla/iroth,  Karst.  Tab.  s.  43. 
Geognostic  Situation. — It  occurs  in  beds  in  mica- 
slate  and  clay-slate,  and  in  a  similar  situation  in  granu- 
lar limestone  and  dolomite ;  also  in  cotemporaneous 
veins,  in  beds  of  indurated  talc,  serpentine,  and  por- 
phyry ;  and  in  the  reniform  external  shape  in  tinstone 
veins. 

Geografihic  Situation  — It  is  found  in  Aberdeenshire, 
■    Banffbhire,  and  Perthshire. 

Use. — It  enters  into  the  composition  of  the  cosmetic 
named  rouge. 

Second  Kind. 

Indurated  Talc,  or  Talc  Slate,  Jameaon,-~-Ver- 
harleter  Talk,   Werner. 
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External  Characters.— C6\o\iTS  grey  and  green.  Oc- 
curs massive,  and  rarely  in  fibroas  distinct  concretions. 
Lustre  shining,  passing  to  glistening  ;  pearly.  I'rac- 
turc  curved  slaty,  passing  into  imi)eifect  foliated. 
Fragments  tabular.  Strongly  translucent  on  the  edges  ; 
sometimes  feebly  translucent.  Rather  sectile.  Rather 
easily  frangible.     Not  flexible.     Feels  greasy. 

Geognostic  Situation. — It  occurs  in  primitive  moun- 
tains, where  it  forms  beds  in  clay-slate  and  serpentine, 
and  is  associated  with  amianthus,  chlorite,  rhomb-spar, 
garnet,  actynolite,  quartz,  kyanite  and  grenatite. 

Geografihic  Situation It  occurs  in  Perthshire,  Banff- 
shire, and  the  Shetland  islands. 

Uses. — It  is  employed  for  drawing  lines  by  carpen- 
ters, tailors,  hat-makers,  and  glaziers.  The  lines  are 
not  so  easily  effaced  as  those  made  by  chalk,  and  be- 
sides remain  unaltered  under  water. 


Seventh  Subspecies. 


Erdiger 


Nacrite,  Jameson. — Nacrite,    Brongniart 
Talk,  Werner. 

External  Characters. — Colours  greenish-white,  and 
greenish-grey.  Consists  of  scaly  parts,  which  are  mere 
or  less  compacted  ;  the  most  compact  varieties  have  a 
thick  or  curved  slaty  fracture.  Strongly  glimmering; 
pearly ;  inclining  to  resinous.  Friable.  Feels  very 
greasy;  soils. 

Chemical  Characters. — It  melts  easily  before  the  blow- 
pipe, 

-Alumina, 
Magnesia, 
Lime, 
Potash, 
Water, 


Constituent  Parts.- 


81.75 
0.75 
4.00 
0.50 

13.50 — 100.50. 
John. 

Geognostic  and  Geographic  Situations. — This  is  a 
very  rare  mineral ;  it  occurs  in  veins  with  sparry  iron- 
stone, galena,  iron-pyrites  and  quavtz,  in  the  mining  dis- 
trict of  Freyberg  in  Saxony  ;  Gieren  in  Silesia ;  and 
Sylva  in  Piedmont. 

Eighth  Subspecies. 

PoTSTONE,  or  Lapis  Ollaris,  Jameson. — Topfstein, 
IVcrner. 

External  Characters. — Colour  greenish-grey,  of  dif- 
ferent degrees  of  intensity;  darker  varieties  incline  to 
leek-green,  and  blackish-green.  Occurs  massive,  and 
in  granular  concretions,  which  are  indistinct.  Internally 
glistening,  inclining  to  shining  ;  pearly,  inclining  to  re- 
sinous. Fracture  curved,  and  imperfect  foliated,  which 
passes  into  slaty.  Fragments  indeterminate  angular,  or 
slaty.  Translucent  on  the  edges.  Affords  a  white- 
coloured  streak.  Perfectly  sectile.  Feels  greasy.  Ra- 
ther difficultly  frangible. 

Chemical  Character. — It  is  infusible  before  the  blow- 
pipe. 

Geognostic  Situation. — It  occurs  in  thick  beds,  in  pri- 
mitive cljy  slate. 

Geographic  Situation. — It  occurs  abundantly  on  the 
shores  of  iliu  lake  Como  in  Lon\bardy,  and  at  Chiavenna 
in  the  Valieline;  also  in  different  parts  in  Norway, 
Sweden,  and  Fiidand. 

Uses. — When  newly  extracted  from  the  quarry  it  is 
very  soft  and  tenacious,  so  that  it  is  frequently  fashion- 


ed into  various  kinds  of  culinary  vessels,  which  harden 
in  drying,  and  are  very  refractory  in  the  fire. 

Ninth  Subspecies. 

Steatite,  or  Soapstone,  yamMon.— Speckstein, 
IVerner. 

External  Characters. — Colours  white,  reddish-white, 
and  yellow.  Sometimes  marked  with  spotted  and  den- 
dritic greyish-black  delineations.  Occurs  massive,  dis- 
seminated, in  crusts,  reniform  ;  and  also  in  the  following 
figures  : 

1.  Equiangular  six-sided  prism,  acutely  acuminated 
on  both  extremities  with  six  planes.  2.  Acute  double 
six-sided  pyramid.     3.  Rhomboid. 

The  six  sided  prism,  and  six-sided  pyramid,  are  from 
rock-crystal,  and  the  rhomboid  from  calcareous-spar. 
Both  appear  to  be  supposititious,  and  are  small  or  mid- 
dle sized,  generally  imbedded  in  massive  steatite.  La- 
teral planes  transversely  streaked,  and  the  acuminating 
planes  smooth  and  shining.  Internally  dull,  and,  when 
glimmering,  owing  to  its  being  intermixed  with  foreign 
parts.  Fracture  coarse  splintery,  passing  into  coarse 
and  fine-grained  uneven.  Internally  dull,  seldom  feebly 
glimmering.  Fragments  indeterminate  angular,  and 
blunt-edged.  Translucent  on  the  edges.  Becomes 
shining  in  the  streak.  Writes  but  feebly.  Very  sectile. 
Rather  difficultly  frangible.  Docs  not  adhere  to  the 
tongue.     Feels  very  greasy. 

Chemical  Characters. — Before  the  blowpipe,  it  loses 
its  colour,  but  is  infusible  without  addition. 

Steatite  of  Monte  Ramuzo. 


Constituent  Parts. 

—Silica,          .              44.00 

Magnesia,       .          44.00 

Aiumina,            .         2  00 

Iron,         .          .         7.30 

Manganese,         .      L50 

Chrome,         .            5.00 

Trace  of  lime  and 

muriatic  acid.          — 

■100.80 
Vauquelin. 

Geognostic  Situation. — It  occurs  frequently  in  small 
cotemporaneous  veins,  that  traverse  serpentine  in  ail  di- 
rections;  and  in  angular  and  other  shaped  pieces  in 
secondary  or  floetz-trap  rocks.  It  also  occurs  in  metal- 
liferous veins  that  traverse  primitive  rocks. 

Geographic  Situation. — It  occurs  in  the  serpentine  of 
Portsoy  and  Slielland  ;  in  the  limestone  of  Icolmkill; 
and  in  the  trnp-rocks  of  FilVshire,  the  Lothians,  Arran, 
Skye,  Canna,  and  other  parts  in  Scotland.  In  England, 
in  the  serpentine  of  Cornwall,  and  at  Amlwch  in  An- 
glesey. 

Usa. — The  steatite  of  Cornwall  is  used  at  Worcester, 
in  the  manufacture  of  porcelain.  Like  fullers  earth  and 
indurated  talc,  it  readily  absorbs  oily  and  greasy  matter, 
and  hence  it  is  used  for  extracting  spots  of  grease  from 
silk  and  woollen  stuffs.  It  is  also  employed  in  polish- 
ing gypsum,  serpentine,  and  marble.  When  pounded 
and  slightly  burnt,  it  forms  the  basis  of  certain  cosme- 
tics, it  wiites  readil)  on  glass,  in  which  character  it 
differs  from  common  chalk,  which  leaves  no  trace; 
hence  it  is  used  by  glaziers,  in  marking  plates  of  glass 
before  they  are  cut  with  diamond. 

Tenth  Subspecies. 

Figurestone,  or  AgalmatolitkN  Jameson.— •HWi. 
stein,  IVerner.    Agalmatolith,  Ktafirolh. 


t  .Iffalmitialite,  from  tlie  Greek  words  aj^x^x  and  \i^o(,  which  signifies/§i<re-t<onf,  because  it  is  cut  into  6jure^  of  different  kinds 
in  the  countries  where  it  is  principally  found. 
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External  C/iaraclers.~Co\om5  grey,  green,  while, 
red,  and  brown.  Occurs  massive.  Internally  dull  or 
feebly  gimniering.  Fracture  large  and  flat  conchoidal 
in  the  large,  splinteiy  in  the  small,  and  sometimes  im- 
perfect slaty,  l-'ragmt-nts  iiidcterminute  angular,  rather 
sharp-edged,  or  iniptrl'cct  tabular.  Translucent,  some- 
times only  on  the  edges.  Becomes  I'ecbly  rtsmous  in 
the  streak.  Immediate  between  seclile  and  brittle. 
Feels  raiher  greasy. 

Chemical  Characters. — It  is  infusible  before  the  blow- 
pipe. 

Chinese  Figurestone. 

Comtit.  Parts  — Silica,  35  00 

Alumina,        29.00 
Lime,  2.00 

Potash,  7.00  ♦ 

Iron,  1. 00 

Water,  5.00 — 99.00 — Vauquelin. 

Geogra/ihic  Situation. — It  occurs  in  China  and  at 
Na);)ug  in  Transylvania,  but  the  geognostic  situations 
are  unknown. 

Uses. — This  mineral,  owing  to  its  softness,  can  easily 
be  fashioned  into  various  shapes  with  the  knile:  hence, 
in  China,  where  it  frequenlly  occurs,  it  is  cut  into  hu- 
man figures,  also  into  pagodas,  cups,  snuff-boxLS,  &c. 
•CiIay  'ShK-TV.* .  Jameson. — Thonschieler,  Werner. 
External  Characters. — Colours  yellowish,  ash,  smoke 
bluish,  peatl,  and  gretiiisn  !,rey;  from  greenish-grey 
it  passes  into  a  colour  intermediate  between  leek-green 
and  blackish-green  ;  from  dark  smuke-grey  into  grey- 
ish-black and  bluish-black ;  and  from  pearl-grey  into 
brownish-ndt  and  cherry-red.  Someiimes  spotted, 
striped,  or  flamed.  Occurs  massive.  Lustre  pearly, 
glistening,  or  glimmering.  Fracture  more  or  less  per- 
fect slaty  ;  some  varieties  approach  to  foliated,  others 
to  compact.  The  slaty  is  either  straight,  or  undulating 
curved,  and  the  latter  has  a  twofold  obliquely  intersect- 
ing cleavage.  Fr.igments  generally  tabular,  seldom 
long  splintery  or  trapezoidal.  Is  opaque.  Affords  a 
greyish-white  dull  streak.  Sectile,  and  easily  sjilit. 
Feels  rather  greasy.  Specific  gravity,  2.661,  Kirivan. 
2.7U6    Karsten. 

Chemical  Characters. — It  is  fusible  into  a  slag  before 
the  I.;  .wpipe. 

Constituent  Farts. — Silica,  .         •         48.6 

Alumina,  .         .     23.5 

Magnesia,     .         .  1.6 

Pel  oxide  of  Iron,  1 1.3 

Oxide  of  Manganese,      0.5 
Potash,  .         .         4  7 

Carbon,       .  .  .0.3 

Sulphur,  .         .         0.1 

Waier,  and  Volatile 

Matter,         .         .         7.6 
Loss,  .  .  1.8 — 100 

Daubuissun. 
Geognostic    Situation.— It    occurs    in   primitive    and 
traiisinor    'nountaiiis. 

Geographic  Situation.— \l  is  a  very  generally  distri- 
buted rock  throughout  the  mountainous  regions  in  the 
difl"erent  quarters  of  the  globe.  It  abounds  in  many  of 
the  Highland  disuicts  in  Great  Britain  and  Ireland,  and 
in  several  of  the  smaller  islands  that  lie  near  their  coasts. 


Use. — It  is  principally  used  for  roofing  houses. 

•  VVhet-Si.ate,  Jameson — Wetzschiefer,  JVerner. 

External  Characters. — Most  common  colour  green- 
ish-grey ;  it  is  found  also  mountain,  asparagus,  olive 
and  oil  green.  Occurs  massive.  Internally  feebly 
glimmering.  Fracture  in  the  large  is  straight  slaty;  in 
the  small,  splintery.  Fragments  tabular.  Translucent 
on  the  edges.  Streak  greyish-white.  Soft  in  a  low 
degree.  I'eels  rather  greasy.  Specific  gravity  2.722, 
Karsten. 

Geognostic  Situation — It  occurs  in  beds  in  primitive 
and  iidiispiuii  clay-slate. 

Geographic  Situation. — Very  fine  varieties  are  brought 
from  Tui  key. 

Uses. —  When  cut  and  polished,  it  is  used  for  sharp- 
ening lion  and  steel  instruments.  For  these  purposes,  it 
is  necessary  that  it  contain  no  intermixed  hard  mine- 
rals, such  as  quartz.  The  light- green  colonred  varie- 
ties, from  the  Levant,  are  the  most  highly  prized: 
those  from  Bohemia  are  also  much  esteemed  in  com- 
merce. The  Levant  whel-slaie  is  brought  in  masses 
to  Marseilles,  and  is  there  cut  into  pieces  of  various 
sizes.  It  is  ground  by  means  of  sand  or  sandstone,  and 
polished  with  pumice  and  tripoli.  These  vyhet-stones, 
or  hones,  as  they  are  called,  ought  to  be  kept  in  damp  and 
cool  places;  f(jr  when  much  exposed  to  the  sun,  they 
become  too  hard  and  dry  for  many  purposes. 

The  powder  of  whet  slate  is  used  for  cutting  and  po- 
lishing metals,  and  is  by  artists  considered  as  a  variety 
of  emery. 

Duawing-Slate,   or    Black    Chalk,  Jameson. 

Zeicneuacliielei,  Werner. 

External  Characters — Colour  intermediate  between 
bluish  and  greyish  black,  raiher  more  inclining  to  the 
latter.  Massive.  Lustre  of  the  principal  fracture 
glimmering.  Cross  fracture  dull.  Principal  fracture 
slaiy,  generally  straight,  sometimes  curved;  cross  frac- 
ture fine  earthy.  Fragments  partly  tabular,  partly  long 
splintery.  Opaque.  Soils  slightly,  and  writes.  Re- 
tains its  colour  in  the  streak,  and  becomes  glistening. 
Very  soft.  Seciile.  Easily  frangible.  Adheres  slightly 
to  the  tongue.  Feels  fine,  hut  meagre.  Specific  gra- 
vity. 2. 1 10.  Kirwati. — 2.1 1  1,  Karsten. 

Chemical  Charactir. — Infusible. 

Geognostic  Situation. — Occurs  in  beds  in  primitive 
and  iransiuon  clay-slate;  also  in  secondary  or  floetz 
formations. 

Geogra/ihic   Situations. — Found  at   Marvilla  in  Spain, 
Brii  .>ny  in   France,  and   in  Italy;   also  in  Germany,  as. 
in  the  mountains  of  Bareuth;  and  in  the  coal  formation 
in  S  otiaiid. 

Uses. — Used  for  drawing,  and  also  as  a  black  colour 
in  painliiig. 

•  Alum  Slate. — Alum  slate  is  divided  into  two  kinds, 
viz.  common  alum  slate,  and  glossy  alum  slate. 

First   Kind. 

Common  Alum  Slate,  Jameson. — Gemeiner  Alaun- 
schieiei,  Wrrner. 

External  Characters — C'lour  intermediate  between 
bluish  and  iron  black.  Massive,  and  sometimes  in 
rotmdish   balls,   which  are  imbedded  in  the  massive  va- 


•  Clav-slate,  whet-slate,  black  chalk,  and  alum-slate,  are  placed  immediately  after  the  subspecies  of  RUomboidal  Mica,  on  account 
of  their  affinity  with  it. 

t  Houses  roofed  with  the  red  variety  of  clay-slate  appear  as  if  covered  with  copper. 
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rieties.  Lustre  more  or  less  glimmering.  Fracture 
nearly  ptrl'cct  slraiijlit  slaty.  Frap;merils  tabular.  Opaque. 
Docb  iiui  soil.  Rtlains  its  colour  in  tlic  strcuk,  but 
becomes  glistenin.i;^.  Intermediate  between  soft  and 
seniiliard.  Easih  Trangible,  and  rather  brittle.  Specific 
gravity  2.384,  Kiriuan. 

Second  Kind, 

Glossy  Alum  Slate,  Jameson. — Gliinzencler  Alaun- 
schielti,  Werner 

External  Characters — Colour  intermediate  between 
bluish  and  iron  black,  and  it  sometimes  exhibits  on  the 
surface  of  fissures  the  pavonine,  columbine,  or  temper- 
steel  tarnish.  Occurs  masuve.  Lustre  scmi-metallic 
and  splendent,  shining,  or  glistening,  on  the  principal 
fracture,  and  glimmering  or  dull  on  the  cross  fracture. 
Principal  fracture  is  generally  undulating  curved  and 
short  slaty;  seldom  inclines  to  straight  slaty.  Cross 
fracture  earthy.  Fragments  tabular,  and  these  run  into 
wedge  shaped  fragments.  Specific  gravity  2.588,  2.339, 
Kirivan. 

In  all  the  other  characters  it  agrees  with  the  preced- 
ing subspecies. 

Geognoatic  Situation. — Both  subspecies  agree  in  geog- 
nostic  situation  :  they  occur  in  primitive,  and  also  in 
transition  clay  slate,  and  more  rarely  in  veins  travers- 
ing these  rocks.  Some  varieties  of  alum  slate  have 
been  observed  associated  with  secondary  rocks. 

Geografihic  Situation. — It  occurs  along  with  grey- 
wai  ke  and  grtywacke  slate  in  the  vicinity  of  Moffat,  in 
Dumfriesshire;  in  the  transition  districts  of  Lanark- 
shire, particularly  in  the  neighbourhood  of  Lead  Hills; 
and  near  the  Ferry-town  of  Cree  in  Galloway.' 

Use. — This  mineral,  when  roasted  and  lixiviated, 
aflbrds  alum. 

The  following  minerals  are  placed  immediately  after 
the  genus  Mica,  on  account  of  the  general  sflRnity  to 
it.  Their  present  situation  is  not  to  be  considered  as 
fixed,  but  only  temporary. 

*  1.  Native  Magnesia;  2.  Magnesite;  3.  Meerschaum, 

»*  4.  Nephriic;  5    Serpentine;  6.  Fuller's  Earth. 

1.  Native  Magnesia. — Jameson  and  Bruce. 
External  Characters. — Colour    snow    white,    passing 

into  greenish  white.  Occurs  massive,  and  in  granular 
and  prismatic  concretions.  Lustre  pearly.  Semi- 
transparent  in  the  mass,  transparent  in  single  folia. 
Soft,  and  somewhat  elastic.  Adheres  slightly  to  the 
toni^uc.     S]Kcifir  graviiy  2.13. 

Chemical  Characters Before  the  blowpipe  it  becomes 

opaque  and  triable,  and  loses  weight.  Soluble  in  sul- 
phuric, nitiic,  and  muriatic  acids. 

Constituent  Parts. —  Magnesia  .  .         70 

Water  ot  cv\  stallization,  30 — 100 
Bruce,  American  Min.  Jour.  vol.  i.  p.  30. 

Geognostic  and  Geografihic  Situations. — Occurs  in 
small  veins  m  scrpemii.i,   n  H.boken  in  Ncw-Jersiy. 

2.  Magnesiie,  Jameson. — Rcine  oder  Nailirliche 
Talkerdi     IVerner. 

External  Characters  — Colours  grey  and  white.  Mark- 
ed with  ycllowisii  huiI  jsd-gicy  spot-,,  and  also  wiih 
bluish-grey  dots,  and  deni!riiic  delineations.  Occurs 
massive,  tuberose,  reniform,  and  in  a  snape  intermediate 


between  vesicular  and  perforated;  walls  of  vesicles 
lough  and  uneven.  Has  a  rough  surface.  Internally 
dull.  Fracture  large  and  flat  conchoidal,  which  passes 
into  fine  earthy.  Fragments  rather  sharp-edged.  Nearly 
opaque.  Scratched  by  flu-Ji-spar,  but  it  scratches  cal- 
careous-spar. Adheres  pretty  strongly  to  the  tongue. 
Feels  ralhtr  meagre.  Dull  in  the  streak.  Rather  easily 
frangible.     Specific  gravity,  2  881,  Haberle. 

Chemical  Characters. — Infusible;  but  before  the  blow- 
pipe it  becomes  so  hard  as  to  scratch  glass. 

Constituent  Parts, — Magnesia,  45.42 
Carbonic  acid,  47  00 
Silica,  4.50 
Alumina,  0.50 
Ferruginous  Man- 
ganese, 0.50 
Lime,  0.08 
Water,  2.00 — Bucholz, 

Geognostic  and  Geografihic  Situations. — Found  at 
Hrubschilz  in  Moravia,  in  serpentine  rocks,  along  with 
meerschaum,  common  and  earthy  talc,  mountain  cork, 
and  rhomb  spar. 

3.  MEERscHAUM.t  JamesoH. — Meerschaum,  JVerner. 

External  Charatlers. — Colours  yellowish  and  greyish- 
white,  seldom  snow-white.  Occurs  massive.  Inter- 
nally dull.  Fracture  fine  earthy,  passing  on  the  one 
side  into  fiat  conchoidal,  on  the  other  into  even.  Frag- 
ments indeterminate  angular,  and  not  particularly  sharp- 
edged.  Opac[uc,  rarely  translucent  on  the  edges.  Be- 
comes slightly  shining  in  the  streak.  Does  not  soil. 
Very  soft.  Sectile.  Rather  difficultly  frangible.  Ad- 
heres strongly  to  the   tongue.       Feels    rather    greasy. 

Specific    gravity,    1.209,    Karsten. — 1.600,   Klafiroth , 

0.988,  1.279,  Breithaufit. 

Chemical  Character. — Before  the  blowpipe  it  melts 
on  the  edges  into  a  white  enamel. 

Constituent  Parts. — Silica,       .         .  41.50 

Magnesia,  .  18.25 

Lime        .         .  0.50 

Water  and  carbonic 

acid,  .         39.00 — 98.25 

Klafiroth.  Beit.  b.  ii.  s.  172. 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
veins  in  the  strpcn;inc  ol  Coriivvall ;  in  serpentine,  at 
Hrubschilz  in  Moravia;  at  Valletas,  near  Madrid  in 
Spain,  also  in  serpentine.  It  is  dug  at  Sebastopol  and 
Kaffa.  in  the  Crimea;   and  near  Thebes  in  Greece. 

^sia. — It  occurs  in  beds  immediately  under  the  soil,  at 
Kittisch  and  Bursa  in  Natolia  ;  and  in  the  mountains  of 
Estkischehir,  also  in  Natolia,  where  from  600  to  700 
men  are  employed  in  digging  meerschaum. 

Uses. — When  first  dug  from  the  earth,  it  is  soft  and 
grc.isv.  It  lathers  with  water  like  soap;  hence  it  is 
used  by  some  nations,  as  by  the  Tartars,  for  washing.  In 
Turkey,  it  is  made  into  tobacco- pipes. 

4.   Nei'huite,  Jameson. — Nephril,  Werner. 

Of  this  miner.l  there  are  two  kinds,  viz.  Common 
Nephrite  aiid  Axesioiie 

a.  Common  Ni-pHRiTE  Jameson — Gemeiner Nephrit, 
Werner       F     lei   N    |,i.ii'    Saussure 

External  Characters. — Colour  ictk-green,  of  various 


f  .vr.-eirhaiim,  in  Gi;rmun,  signifies  sea-fruth,  anil  is  by  some  philologists  alleged  to  have  been  applied  to  this  mineral  on  account  of 
Its  general  a3j)ecl  mid  lightness;  while  others  derive  it  from  the  iv'atoliaa  word  tnijrsm. 
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degrees  of  iiuensity,  somciimes  passes  into  mouinain- 
gieen,  greenish-grey,  and  greenish-white.  Occurs  mas- 
sive, in  blunt-edged  pieces,  and  rolled  piccco.  Intci- 
nally  dull  or  glimmering,  owing  to  intermixed  talc  and 
asbeslus.  Fracture  coarse-splintery,  and  the  splinters 
arc  greenish-white.  Fragments  indeterminate  angular, 
and  rather  sharp-edged.  Strongly  translucent.  Nearly 
as  hard  as  rock-crystal.  Difficultly  frangible.  Feels 
rather  greasy.  Rather  brittle.  Specific  gravity,  2.962, 
Oriental,  according  to  Karsten. 

Chemical  Characters Before    the   blowpipe,  it  melts 

into  a  while  enamel. 

Constituent  Parts. — Silica,  .  50.50 

Magnesia,  .  31.00 

Alumina,  .  10.00 

Iron,    .  .  5.50 

Chrome,  .  0.05 

Water,  .  2.75 — Karsten. 

Geognostic  and  Geografihic  Situations. — Eurofte. — In 
Switzerland,  nephrite  occurs  in  granite  and  gneiss;  in 
the  Hartz,  in  veins  that  traverse  primitive  greenstone  ; 
and  in  rolled  masses  near  Leipsic  in  Saxony. — 4sia. — 
The  most  beautiful  varieties  of  this  mineral  are  brought 
from  Persia  and  Egypt,  from  the  mines  of  Seminowski, 

near  Kolyvan  in  Siberia  ;  and  from  China. imerica. — 

It  is  found  on  the  banks  of  the  river  of  Amazons,  and 
near  Tlascala  in  Mexico. 

Uses. — Nephrite,  when  cut  and  polished,  has  always 
an  oily  and  muddy  aspect,  yet  it  is  prized  as  an  orna- 
mental stone.  The  Turks  cut  it  into  handles  for  sabres 
and  daggers.  Artists  sometimes  engrave  figures  of  dif- 
ferent kinds  on  it  ;  and  it  is  said  to  be  highly  esteemed 
as  a  talisman  by  the  savage  tribes  of  the  countries  where 
it  is  found.  It  was  formerly  believed  to  be  useful  in 
alleviating  or  preventing  nephritic  complaints:  hence  it 
has  been  called  .Ye/ihritic  Stone. 

b.  AxESTONE,  Jameson. — Beilstein,  Werner. — Pana- 
mustein,  Blumenbach. 

External  Characters. — Colour  intermediate  between 
grass-green  and  leekgreen,  passes  into  mountain-green, 
oil-green,  and  greenish-grey.  Occurs  massive.  Inter- 
nally its  lusire  is  strongly  glimmering,  inclining  to 
glistening.  Fracture  slaty  in  the  great,  and  more  or 
less  distinctly  splintery  in  the  small.  Fragments  tabu- 
lar. Translucent,  or  only  strongly  translucent  on  the 
edges.  Semihard,  approaching  to  hard.  Softer  than 
common  nephrite.  Rather  difficultly  frangible.  Specific 
gravity,  3.008. 

Geographic  Situation. — It  occurs  in  New  Zealand, 
and  several  of  the  Islands  in  the  South  Sea.  Also  in 
Saxony;  and  at  Gothaab  in  Greenland,  in  primitive 
rocks. 

Uses. — It  is  used  by  the  natives  of  New  Zealand,  and 
other  islanders  in  the  South  Sea,  for  hatchets  and  ear- 
drops. 

5.  Serpentine,  Jameson. — Serpentln,  M'rrner. 

There  are  two  kinds  of  this  mineral,  viz.  Common 
Serpentine,  and  Precious  Serpentine. 

a.  Common  Serpentine,  yamfson. — Gemeiner  Ser- 
peniin,  IVerner. 

External  Characters. — Its  colours  are  green,  black, 
yellow,  red.  The  colours  are  either  unifoim,  or  veined, 
spotted,  dotted,  and  clouded ;  and  frequently  several  of 


these  delineations  occur  together.  Occurs  massive. 
Internally  it  is  dull,  or  glimniering,  owing  to  intermixed 
fuicij^u  (jjiib.  I'racture  small  and  fine  splintery,  some- 
times small  and  fine-grained  uneven,  which  sometimes 
passes  into  even  ;  and  it  is  occasionally  large,  and  flat 
conchoidul.  Fragments  rather  sharp-edged.  Translu- 
cent on  the  edges,  or  opaque.  Soft.  It  does  not  yield 
to  the  nail,  but  is  scratched  by  calcareous-spar.  Rather 
sectile.  Rather  difficultly  frangible.  Vce\%  somewhat 
greasy.     Specific  gravity,  2.560,  2.604,  Jlrtithau/ic. 

Physical  Characters. — Some  varieties  of  serpentine 
not  only  move  the  magnetic  needle,  but  even  possess 
magnetic  poles. 

Chemical  Characters. — It  is  infusible  before  the  blow- 
pipe, but  on  exposure  to  a  higher  temperature,  it  melts 
with  difliculty  into  an  enamel. 

Constituent  Parts.— -Silica,  .  .  32.00 

Magnesia,     .  .  37.24 

Alumina,       .  .  0.50 

Lime,  .  .  10.60 

Iron,  .  .  0.66 

Volatile  matter,  and  Carbonic 

acid,  .  .  14.16 

Hisinger,  Afhandlingav, 

i.  Fysik,  iii.  p.  303. 

Geognostic  Situation. — Serpentine  occurs  in  primitive, 
transition,  and  sccondiuy  rocks. 

Geografihic  Situation. — In  Scotland,  it  occurs  in  the 
islands  of  Unst  and  Fetlar,  in  Shetland  ;  Isle  of  Glass 
in  the  Hebrides;  at  Portsoy  in  Banffshire;  near  Drim- 
nadrochit,  and  the  town  of  Inverness,  in  Inverness- 
shire  ;  at  the  Bridge  of  Cortacliie  in  Forfarshire  ;  and 
between  Ballantrae  and  Girvan,  in  Ayrshire.  It  abounds 
in  some  districts  in  Cornwall  in  England ;  and  it  occurs 
at  Cloghan  Lee,  on  the  west  coast  of  Ireland,  in  the 
county  of  Donnegal. 

Uses. — As  it  is  soft  and  sectile,  and  takes  a  good  po- 
lish, it  is  cut  and  turned  into  vessels  and  ornaments  of 
various  kinds. 

b.  Precious  serpentine,  Jawesow. — Edier  Scrpentin, 
IVerner. 

This  mineral  is  divided  into  two  sub-kinds,  viz. 
Splintery  Precious  Serpentine,  and  Conchoidal  Precious 
Serpentine. 

«.  Splintery  precious  serpentine, Tameson. — EdIer 
Spliltriger  Serpentin,  Werner. 

External  Characters — Colour  dark  leek-green.  Oc- 
curs massive.  Internally  it  is  feebly  glimmering.  Frac- 
ture coarse  and  long  splintery,  and  sometimes  inclines 
to  slaty  in  the  large.  Fragments  rather  sharp-edged. 
Feebly  translucent.  Soft,  passing  into  semihard.  Specific 
gravity,  2  704,  Breithaufit.  In  other  characters  it  agrees 
with  Common  Serpentine. 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
the  Island  (if  Corsica,  and  in  Bareuth 

Use. — In  Corsica',  it  is  cut  into  snuff-boxes,  and  other 
similar  articles. 

j3.  Conchoidal  precious  serpentine,  Jameson.— 
Edler  Muschlicher  Serpentin,  Werner. 

External  Characters. — Colour  leek  green,  which  some- 
times passes  into  blackish  green  ;  seldom  into  Pistachio- 
green,  siskin-green,  and  oil  green.  Occurs  massive,  and 
disseminated.  Lustre  glistening,  passing  into  glimmering, 
and  is  resinous.     Fracture  flat  conchoidal.     Fragments 
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sharp-edged.  Translucent,  but  only  translucent  on  the 
edi»es  in  the  dark  varieties.  Intermediate  between  soft 
and  semi-hard.  Specific  gravity,  2.561 ,2.643,  Breilhautit. 
In  otlier  characters  it  agrees  with  the  foregoing. 

Constituent  Parts. — Silica,            .              .  42.50 

Magnesia,     .             .  38.63 

Lime,            .             .  0.25 

Alumina,                   .  l-OO 

Oxide  of  Iron,           .  1.50 

Oxide  of  Manganese,  0.62 

Oxide  of  Chrome,     .  0.25 

Water,           .              .  15.20 
John,  Chem.  Untersuchungen, 
b.  ii.  s.  218. 

Geognostic  Situation. — It  generally  occurs  intermixed 
with  foliated  granular  limestone  in  beds  subordinate  to 
gneiss,  mica-slate,  and  other  primitive  rocks.  It  some- 
times occurs  in  cotemporaneous  masses  in  common  ser- 
pentine, and  then  it  occasionally  contains  scales  of  mica. 

Geografi/iic  Situation. — It  occurs  at  Portsoy  in  Banff- 
shire, and  in  the  Shetland  Islands  ;  in  the  island  of 
Holyhead. 

Uses. — It  receives  a  finer  polish  than  common  ser- 
pentine, and  was  much  used  by  the  ancients  for  pillars 
and  other  similar  ornamental  purposes.  At  present  it  is 
also  in  great  esteem  as  an  ornamental  stone. 

6.  Fuller's  earth,  Jameson. — Walkerde.  Werner. 

External  Characters. — Colours  white,  grey,  and  green. 
Some  varieties  exhibit  clouded  and  striped-coloured 
delineations.  Occurs  massive.  Dull.  Fracture  coarse 
and  fine-grained  uneven;  some  varieties  are  large  con- 
choidal ;  and  others  incline  to  slaty.  Fragments  blunt- 
edged,  and  occasionally  incline  to  slaty.  Opaque  ;  but 
when  it  inclines  to  steatite  it  is  translucent  on  the  edges. 
Becomes  shining  and  resinous  in  the  streak.  V'ery  soft, 
sometimes  nearly  friable.  Sectile.  Scarcely  adheres  to 
the  tongue.  Feels  greasy.  Specific  gravity,  1.72,  Aar- 
aten. — 1.198,  Hoffmann. — 2.198,  Breithaufit. 

Chemical  Characters. — It  falls  into  powder  in  water, 
without  the  crackling  noise  which  accompanies  the  dis- 
integration of  bole.  It  melts  into  a  brown  spongy  scoria 
before  the  blowpipe. 

Fullers'  earth  of  Ryegate. 

53.00 

10.00 

1.25 

0.50 

0.10 

9.75 
24.00 — 98.60 


Constituent  /"cr/s.— Silica, 

Alumina, 

ISIagnesia,     . 

Lime, 

Muriate  of  Soda, 

Trace  of  Potash, 

Oxide  of  Iron, 

Water, 

Klaftroth,  Beit.  b.  iv.  s.  338. 
Geognostic  and  Geografihic  Situations. — In  England  it 
occurs  in  beds  sometimes  below,  sometimes  above  the 
chalk  formation  ;  at  Rosswein,  in  Upper  Saxony,  under 
strata  of  greenstone-slate;  and  in  different  places  in 
Austria,  Bavaria,  and  Moravia,  it  is  found  immediately 
under  the  soil. 

Uses. — This  mineral  was  employed  by  the  ancients 
for  cleaning  woollen,  and  also  linen  cloth,  and  they 
named  it  Terra  Fullonum,  and  Creta  Fultonum  ;  hence 
the  mme  Fuller's  F.arlh.  The  Morochtus  of  Uioscorides, 
which  he  celebrates  on  account  of  its  remarkable  sapo- 


naceous properties,  is  conjectured  to  have  been  a  variety 
of  fuller's  earth. 

Genus  VIIL     PEARL  MICA. 

One  axis.  Cleavage  rhomboidal.  Streak  white.  Hard- 
ness~3.5.     Sp.  gravily:33.0. — 3.1, 

1.  Rhomboidal. 

Rhomboid  unknown.  Cleavage  parallel  with  the  ter- 
minal planes  of  the  regular  six-sided  prism. 

Orber  VL     SPAR. 

No  metallic  lustre.  No  adamantine  lustre.  Streak 
white.  Hardness  ranges  from  3.5  to  7.0;  if  above  6, 
there  are  single  distinct  cleavages.  Specific  gravity 
ranges  from  2.0  to  3.7;  if  2.4  and  less,  it  is  not  amor- 
phous.* 

Genus  IX.     SCHILLER-SPAR. 

Schiller  Spath,  Mohs. 

Three  axes.  Cleavage  prismatic.  Pearly  lustre  on 
single  cleavages.  If  common  pearly  lustre,  the  specific 
gravity— 3.2  and  less,  the  hardness— 5.5  and  less,  and 
colour  green.  Hardness  ranges  from  4  to  6.  Sp.  gravity 
from  3.0  to  3.4. 

This  genus  contains  four  species,  viz.  1.  Prismafic,  or 
Green  Diallage,  2.  Slaty  or  Common  Schiller-spar,  3. 
Labrador,  or  Hyperstene,  4.  Straight,  or  Anthophylite. 

1.  Prismatic  Schiller-Spar,  or  Greex  Diallage, 
Jameson. — Pris.niatische  Schiller  Spath, Vl/oAs. — Diallage 
Verie,  Haiiy. — Korniger  Strahlstein,  H  emer. 

Prism  unknown.  Cleavage  prismatoidal.  Common 
pearly  lustre.  Hardness— 4.5, — 5.5  Sp.  gravity— 
3.0—3.2. 

External  Characters. — Colour  green.  Occurs  massive 
and  disseminated.  Internally  shining,  glistening,  and 
pearly.  Fragments  indeterminate  angular,  and  rather 
sharp-edged.  Translucent  on  the  edges,  sometimes 
passing  into  translucent.     Brittle. 

Chemical  Characters. — It  melts  before  the  blowpipe 
into  a  srey  or  greenish  enamel. 

Constituent  Parts.     Silica         .  .  30.0 

Alumina  .  .  11.0 
Magnesia  .  .  6.0 
Lime         .  .         13.0 

Oxide  of  iron,  .  5.3 
Oxide  of  Cipper  1.5 

Oxide  of  Chrome  7.5 — 94.3 

Vauguelin,  An.  d.  Chimie,  No.  83. 

Geognostic  and  Geografihic  Situations — It  occurs  in 
the  island  of  Corsica,  along  with  Saussunte  ;  and  with 
the  same  mineral  in  Mont  Rosa  in  Switzerland,  and  at 
La  Rivera,  in  the  Valley  of  Susa  in  Piedmont. 

Uses — The  compound  of  green  diallage  and  Saussu- 
rite,  named  Gabdro,  by  the  Italians,  Eufthotide,  by  the 
French,  and  by  artists,  Verde  di  Corsica  duro,  when  cut 
and  polished,  has  a  beautiful  appearance,  and  is  much 
prized  as  an  ornamental  stone.  It  is  cut  into  snuff- 
boxes, ring-stones,  for  in-laid  work  and  other  similar 
purposes. 


•  The  cleavage  not  given,  therefgre  the  characters  of  this  order  are  incomplete. 
Vol.  XIII.     Part  II.  4  A 
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2.  Slaty  Schiller-Spar,  Jameson. — Scliiefer  Shil- 
ler-Spath,  Molts. 

Prism  nearly  100°.  Cleavage  prismatoidal.  Metallic- 
like  pearly  lustre.  Hardness" 4.0,  5.0.  Sp.  gravity  — 
3.0,  3,3. 

This  species  contains  two  subspecies,  viz.  Bronzitc 
nnd  Common  schiller-spar. 

First  Subspecies. 

Bronzite,  Jameson. — Blattriger  Anthophyllit,  Wer- 
ner. — Diallage  metalloide  fibro-laminaire,  Hauy. 

External  Characters. — Colours  brown  and  grey.  Oc- 
curs massive,  and  in  coarse  and  small  granular  distinct 
concretions.  Internally  shining,  and  the  lustre  is  me- 
tallic-pearly. Fragments  indeterminate  angular  and 
blunt-edged.  Translucent  on  the  edges,  sometimes  ap- 
proaching to  translucent.  Affords  a  white  streak.  Dif- 
ficultly franijible. 

Chemical  Characters. ^It  is  infusible  before  the  blow- 
pipe. 

Constituent  Farts.  Silica,  .  .  60.00 
Magnesia  .  27.50 
Iron  .  .  1050 
Water        .  0.50—98.50 

Kla/iroth.  Beit.  b.  v.  s.  34. 
Geognostie  and   Geografihic  Situations. — It  occurs  in 
greenstone  in  the  island  of  Skye  ;  in  large   masses  in  a 
bed  of  serpentine  near  Kraubat  in  Upper  Siiria,  £cc. 

Second  Subspecies. 

Common  sohiller-sfar,  JameiO?!— Schillerstein, 
Werner. — Diallage  nit-talloide  laminaire,  Hauy. 

External  Characters, — Colours  green,  grey, and  brown. 
Seldom  occurs  massite,  generally  disseminated,  and 
sometimes  in  granular  distinct  concretions.  Internally 
shining  and  sple^ident,  the  lustre  pearly,  or  metallic- 
pearly.  Fragments  indeterminate  angular  or  tabular. 
Faintly  translucent  on  the  edges,  or  opaque.  Streak 
greenish-grey,  and  dull.  Easily  frangible,  and  slightly 
inclining  to  sectile. 

Geognostie  and  Geografihic  Situations. — It  occur  sira- 
bedded  in  serpentine,  m  Fetlar,  and  Unst  in  Shetland, 
and  at  Portsoy  in  Banffshire  ;  in  the  greenstone  rocks  of 
the  island  of  Skye  ;  also  in  the  greenstone  rocks  of 
Fifeshire  ;  in  the  porphyritic  rock  of  the  Calton  Hill, 
and  the  trap-rocks  of  Craig  Lockhart,  near  Edinburgh. 

3.  Labrador  Schiller-spar,  or  Hyperstene.  Ja- 
meson.— Ldbradorische  Scniller-Spath,  Mohs. — Hypes- 
tene,  Hauy. 

Prism  nearly  100.  Cleavage  prismatoidal.  Metal- 
lic-like pearly  lustre.  Hardness  ZZ  6.0.  Sp.  gravity  =: 
3.3,-3.4. 

External  Characters. — Its  colour  is  intermediate  be- 
tween (^rcyibli  and  jfrcenish-black,  nearly  copper-red  on 
the  cleavage,  and  biownish-black,  or  blackish-brown  on 
the  frjcture  surface.  Occurs  massive,  disseminated,  al- 
so in  thin  curved  lamellar  concruiions,  which  are  col- 
lected into  coarse  granular.  On  the  cleavage,  the  lustre 
shining  and  glistening,  and  niet,.llic-pedrly,  on  the  frac- 
ture glimmering  and  pearly  Fraginents  indeterminate, 
angular,  or  rhoniboidal.     0,)aque,  feebly  translucent  on 


the  edges.     Greenlsh-gvey  in  the  streak.     Brittle,  rather 
easily  frangible. 

Chemical  Character — It  is  infusible  before  the  blow- 
pipe. 

Constituent  /'arf«..^Silica  .         54.25 

Magnesia  .  14.00 
Alumina,  .  2.25 

Lime         .         .  1.50 

Oxide  of  Iron,  24.50 
Water,  .  1.00 

Oxide  of  Manga- 
nese, a  trace.  —97.50 
Klafiruth.,  Beit.  b.  v.  s.  40. 
Geognostie   and  Geografihic   Situations. — It    was  first 
discovered  on  the  eoast  of  Labrador,  and   afterwards   in 
the  island  of  Skye,  and  near  to  Portsoy. 

Uses. — When  cut  and  polished,  it  has  a  beautiful 
copper-red  colour,  and  metallic  pearly  lustre,  and  is 
made  into  ring-stones  and  brooches, 

4.  Straight  Schilleu-Spar,  or  Anthophyllite,* 
Jameson. — Ocrader  Schiller-Spath,  Mohs.  Anthophyl- 
lith,  Shumachcr.      Slrahliger  Anthophyllit,  Werner. 

Prism  nearly  106".  Cleavage  in  the  direction  of  a 
rectangular  prism.  The  lustre  nearly  metallic  pearly. 
Hardness  =:  5.0,  5.5.     Sp.  gravity  ^:  3.0,  3.3. 

External  Characters. — Colour  iiiierniediate  between 
dark  yellowish-j^rey  and  clove-brown.  It  generally  oc- 
curs massive;  also  in  narrow  or  broad  prismatic  distinct 
concretions,  which  are  scopiform  or  promiscuous,  and 
in  which  the  surface  is  streaked.  Rarely  crystallized, 
in  reed-like,  very  obli()ue  four-sided  prisms.  Surface 
of  the  crystals  longitudinally  streaked.  Lustre  shining 
and  glisteninij,  and  metallic-pearly.  Fragments  wedge- 
shaped  and  splintery  ;  and  sometimes  rhomboidal.  Trans- 
lucent on  the  edges,  or  translucent. 

Chemical  Characters. — It  becomes  dark  grecnish-black 
befor'r  the  blowpipe,  but  is  infusible. 

Constituent  Parts. — Silica         .         .         56.00 
Alumina,         .  13.30 

Magnesia,  .  14.00 
Lime,  .  .  3.33 
Iron,  .  .  6.00 

Oxide  of  Manganese,  3.00 
Water,         .         .        1.43 
John,  Chem.  Untcrsuchungen,  1.  s.  200,  201. 
Geognostie  and  Geografihic  Situations. — It  occurs    in 
beds  in  mica-slate  at  Kongsberg,  in  Norway,  along  with 
common  hornblende,  mica,  and  asbestous-iremolite  ;  at 
Modum  cobalt  mines,  also  in  Norway,  along  with  com 
mon  hornblende,  cobalt  glance,  and  copper-pyrites. 

Genus  IL     KYANITE.t 

Disthene  Spath,  Alohs. 

Three  axes.  Cleavage  prismatic.  In  the  most  per- 
fect cleavages,  the  hardness  is  —  5  ;  on  the  angles  it  is 
c=  r.     Sp.  gr.  zr  3.5. — 3.7. 

This  genus  contains  one  species,  viz.  Prismatic  Kya- 
nite. 

1.  Prismatic  Kyanite,  Jameson. — Prismatischer 
Disthene  Spath,  Mohs.     Konite,  W>rner. 

Prisii.  ZZ.  l''2°  5'/.     Cleavage  prismatoidal. 

External    Characters. — Colours     blue,     bluish-grey, 


•  This  mineral  is  named  Jtiithophijllite  on  account  of  the  similarity  of  its  colour  with  that  of  the  anthophyllum. 
t  Kyanite,  from  the  Greek  word  kv»u(,  sky-blue,  a  frequent  colour  of  this  mineral. 
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white,   sky-blue,    celandine-green,   and    prreenish-f^rey.  Consiit.  Parts.     Silica,                  .           64.4 

The  varieties  are  often  marked  with  blut'-colourcd  tlame  Alumina,          .             24.4 

delineations.     Occurs  massive  and   disseminated ;  also  Lime,         .           .           3.0 

in  distinct  concretions,  which  are   large  and  lonj^ish  an-  Potash,         .          .            SO 

gulogianular,  and  also  wedge-shaped  pi  istnatic,  wiiich  Oxide  of  Iron,  .        22 99.0} 

are  straight  or  curved,  and  sometimes  disposed  in  sco-  Vauguelin,  Hauy's 

piform  or  stellular  directions.     It  is  someiiiiies  regular-  Tabl.  p.  158. 

ly  crystallized.  Geogno»tic  and  Geografihic  Situations— "Yhx^  mineral, 

1.  Oblique   four-sided    prism,  truncated  on  the   two  which   occurs  in  prismatic   rocks,  was   first  discovered 

opposite  acute    lateral  edges.     2.  Preceding  figure,  in  in   Sudermanland,  in    Sweden,    and  afterwards  in    Ire- 

which    all  the  lateral  edges   are   truncated.     3.   Twin-  land,  and  in  other  countries, 

crystal :    it  may  be   considered  as   two  flat    four-sided  Genus  IV.     PREHNITE. 

prisms  joined  together  by  their  broader  lateral  planes.  r>     »,     <5 

The  narrow  lateral  planes  are  longitudinally  streaked,  Prehn  h,path,  i»/oA«. 

and    glistening;    the  broad   are    smooth,   or  delicately  Three    axes.     Cleavage  ax.frang.ble      Hardness  = 

transversely  streaked  and  splendent.     Crystals  middle-  «  O-^^'     t>pec.ficgr.  =  2.8-O.0.     Not  blue, 

sized,    small,  and  very  small ;  are  singly  imbedded,  or  .  ^  his  genus  contains  one  species,  viz.  Prismatic  Preh- 

intersect    one    another.     Lustre  splendent    and    pearly.  "''^- 

Fragments  splintery,  or  imperfectly  rhomboidal      Mas-  ,      Ph.smat.c   Prehkite,  J-<zwe«on.-.PriBmalischer 

s>ve  varieties  trans  ucent.     Crystals  in  general  transpa-  p_.^^^               ^^^^^    Prehn.te,  Werner. 

rent.     Rather  brittle.     Easily  frangible.  "^ 

Chemical  Character. — It  is   infusible   before  the  blow-  Prism  ZZ  103°.     Cleavage  axifrangible. 

pipe.                     ■  This  species  is  divided  into  two  subspecies,  viz.  Fo- 

Conatit.  Parts.     Silica,        .         .         43.00  liated  Prehnite,  and  Fibrous  Prehnite. 

Alumina,         .             55.50  First  Subspecies. 
Iron,          .           .           0.50 

Trace  of  Potash.                 99.00  Foliated  Prehnite,  Jameson — Blatriger  Prehnite, 

Kla/iroth.  Beit.  ^^'erner. 

b.  V.  s.  10.  External     Characters — Colours    green,    white,    and 

Gfos-noi/ic  Si/ua/iow.— It  has  been  hitherto  found  on-  gre)-      Occurs    massive,   and  in   distinct    concretions, 

iy  in  primitive  mountains,  where  it  occurs  in  compact  which  are  large,  coarse,  and  fine  angulo-granular,  and 

granite,  mica-slate,  and  talc-slate,  accompanied  with  se-  also   thick    and    wedge-shaped    prismatic.     Sometimes 

veral  other  minerals.  crystallized.     The  following  are  some  of  the  secondary 

Geografihic   Situation.— It  occurs  in  primitive    rocks  forms  which  the  species  assumes: 

near  Banchory  in  Aberdeenshire,  and  Boharm,  in  Banff-  1-  Oblique  four-sided  table,  sometimes  truncated  ei- 

shire  ;  in   mica-slate  near  Sandlodge,  in   Mainland,  the  ther  on  all  its  terminal  edges,  or  only  on  the  acute  edges, 

largest  of  the  Shetland  Islands.  When  the  truncations  on  the  edges  increase  very  much. 

Uses— In  India  it  is  cut  and  polished,  and  sold  as  an  Ibere  is  formed,  2.  An  irregular  eight-sided  table.  When 

inferior  kind  of  sapphire.  *he  truncations  on  all  the  acute  edges  increase  consider- 
ably, there  is  formed,  3.  An    irregular  six-sided  table. 

Genus  III.     SPODUMENE.f  When   these  truncating  planes  increase  in  magnitude, 

and  when  the  table  at  the  same  time  becomes   thicker, 

Three  axes.     Cleavage  prismatic.     Three  cleavages  and  the  obtuse  edges   are  slightly   truncated,  there   is 

parallel  with  the  axes,  nearly  of  equal  perfection.  Hard-  formed,  4.  A  broad  rectangular  four-sided  prism,  rather 

ness  ~  6.     Sp.  gr.  ~  3.0. — 3.1.  flatly  bevelled  on  the  extremities,  in  which  the  bevelling 

This  genus  contains  but  one  species,  viz.  Prismatic  planes  are  set  on  the  smaller  lateral  planes,  and  the  edge 

.Spodumene.  of  the  bevelment  is  slightly  truncated.     Externally  crys- 

,    „                    „                       ,                 Ti  •         •    ,  la's  almost  always  shining.     Internally  shining,  or  silis- 

1.  Prism.ktic   Spodumene,  Jameson— Pvism^Usch^T  ^^^.        ^^j          i        Fracture  fine-grained  uneven.    AI- 

friphan  Spath,  MoAs.     Triphane,  T^a:.;/.  l^^^^f^^    f^^^    translucent,    throu|h    semi-transparent 

Prism  nearly  ^  100°.     Cleavage  three-fold  j  two   of  into  transparent.     Rather  easily  frangible, 
the   cleavages   parallel   with    the   lateral  planes,  and  a  Chemical  Characters — It  intumesces  before  the  blow- 
third  with  the  shorter  diagonal  of  the  basis  of  the  prism,  pipe,  and  melts  into  a  pale  green  or  yellow,  or   green- 

External   Characters. — Colour  intermediate  between  ish-black  frothy  glass,  but  does  not  gelatinate  with  acids, 

greenish-white     and     mountain-grey,    and     sometimes  Physical  Characters. — According  to  the  observations 

passes  into    oil-green.     Occurs  massive,  disseminated,  of  M.  De  Dree,  it  becomes  electric  by  heating. 

and  in  large  and  coarse  granular  concretions.     Cleavage  Constituent  Parts. — Silica, 48 

shining.     Fractuie    glistening.     Lustre    pearly.     Frac-  Alumina, 24 

ture  fine-grained  uneven.     Translucent.     Uncommonly  Lime, 23 

easily  frangible.  Oxide  of  Iron,     .     .     .       4 — 99 

Chemical  Characters. — Before  the   blowpipe,    it   first  Vaui]uelin. 

separates  into  small  golden  yellow  coloured  folia  ;  and  Geognostic  and    Geographic  Situations. — It  occurs  in 

if  the  heat  is  continued,  they  melt  into  a  greenish  while  veins   in    primitive    and    secondary    rocks,  in    France, 

coloured  glass.  Tyrol,  Greenland,  and  Cape  of  Good  Hope. 

t  Onexposure  to  the  blowpipe,  it  first  separates  into  golden-coloured  scales,  and  then  into  a  kind  of  powder  or  ash :  hence  the 
name  Spoilumenc,  from  sfxo^uu.  I chr.n^e  into  ash,  or  s-rchi,  ashes. 
*  According  to  some  analyses,  it  contains  8 per  cent,  of  anew  alkali  named  Hthina. 
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Second  Subsfrcies. 

Fibrous  Prehxite,  Jameson. — Fasriger  Prchnite, 
Werner. 

External  Characters. — Colours  green  ami  greenisli- 
■\vhite.  Occurs  massive,  reniforni,  in  straiglit  scopiform 
and  stellular  fibrous  and  radiaied  distinct  concretions, 
■vvliicli  are  collected  into  large  and  coarse  angulo-granu- 
lar  concretions  ;  also  crystallized  in  acicular  four-sided 
prisms.  Internally  glistening  ;  lustre  pearly.  Translu- 
cent.    Easily  frdngible. 

Chemical  Character. — Before  the  blowpipe  it  melts 
into  u  vi-sicul  ir  enamel. 

Physical  Character. — It  becomes  electric  by  heating. 

Constit.  Paris. — Silica, 42  50 

Alumina,      ....     28.50 

Liiiie, 20.40 

Natron  and  Potash,    .       0.75 
Oxide  of  Iron,      .     .       3.00 

Water, 2  00—97.15 

Laugier,  Annales  du  Museum,  t.  xv.  p.  205 
Geognostic  Situation. — This  subspecies  appears  to 
be  confined  to  secondary  mountains;  at  least  it  has 
hitherto  been  found  only  in  secondary  trap  rocks,  as 
basalt,  amygdaloid,  basaltic-greenstone,  and  common 
greenstone.  It  occurs  either  in  cotcmporancous  veins, 
or  in  amygdaloidal  and  other  shaped  cavities  in  these 
trap  rocks. 

Geographic  Situation. — In  Scotland,  it  occurs  in 
veins  and  cavities  in  trap-rocks  near  Beith  in  Ayr- 
shire ;  Bishoptown  in  Renfrewshire ;  also  at  Hart- 
field,  near  Paisley ;  near  Frisky  Hall,  in  Cockney 
Burn  Old  Kilpatrick,  and  Loch  Humphrey  in  Dun- 
bartonshire ;  in  Salisbury  Craig,  the  Castle  Rock,  and 
Arthur  Seat  near  Edinburgh  ;  in  Berwickshire  ;  and 
in  the  islands  of  Mull  and  Raasay. 

Genus   V.     DATOLITE.* 

Dattel  Spath,  Mohs.     Esmarkite,  Hausmaiin. 

Three  axes.  Cleavage  prismatic;  but  delected  with 
difficulty.  Internally,  lustre  resinous.  Not  blue.  Hard- 
ness=5.0 — 5.5.     Sp.  gr. — 2.9—3.0. 

This  genus  contains  one  species,  viz.  Prismatic  Da- 
tolite. 

1.  Prismatic  Datolite,  Jameson.  Prismatischer 
Datholit,  Mohs. 

Prism  —  109°  28'.     Cleavage  the  same. 

This  species  is  divided  into  two  subspecies,  viz.  Com- 
mon Datolite,  and  Botryoidal  Datolite. 

First  Subspecies. 

Common  Datolite,  Jameson. — Datholit,  Werner. 

External  Characters. — Colours  white  and  giey,  which 
latter  inclines  to  celandine-green,  and  rarely  to  muddy 
honey-yellow.  Occurs  in  massive  portions,  which  are 
divided  into  large  coarse  and  small  granular  distinct 
concretions ;  crystallized.  The  principal  secondary 
forms  are  the  following  : 

1.  Low  oblique  four-sided  prism.  2.  Rectangular 
four-sided  prism,  flatly  acuminated  on  the  extremities, 
with  four  planes  which  are  set  on  the  lateral  planes. 

Externally  shining.  Internally  intermediate  between 
shining  and  glistening,  lustre  resinous.  Fracture  in- 
termediate between  fine-grained  uneven  and  imperfect 


conchoidal.     Translucent,  and  sometimes  transparent 
Very  brittle.     D.fficuUly  frangible. 

Chemical  Characters. — When  exposed  to  the  flame  of 
a  candle,  it  becomes  ojiaque,  and  may  then  be  easily  rub- 
bed  down  between  the  finger.s.  Before  the  blow|)ipe,  it 
intumesces  into  a  milk-white  coloured  mass,  and  then 
melts  into  a  globule  of  a  pale  rose-colour. 

Constit.  Parts. — Silica, 37  q 

Lime, 28.0 

Boracic  Acid,  .     .     .     .     310 

Alumina, 1.0 

Iron,  Manganese,  and     . 

Nickel, 1.5 

Water, 1  4— IOC 

Esmark. 
Geognostic  and  Geogra/ihic  Situations.— It  is  associat- 
ed Willi  culcareous-spar,  more  rarely  with  fluor-spar, 
quartz,  and  sometimes  pre- hnite,  in  a  bed  of  magnetic 
ironstone  in  gneiss,  at  the  mine  of  Nodebroe,  near 
Areiidal  in  Norway.  It  is  saiti  also  to  occur  in  small 
veins  in  greenstone,  in  the  Geisulp  in  Sonthufen ;  and  in 
the  Syseralp. 

Second  Subspecies. 

Botryoidal  Daiolite  or  Botuyolite,  Jameson. 

Botryolith,  Hausmann. 

This  subspecies  is  divided  into  two  kinds,  viz.  Fibrous 
Botryolite,  and  Earthy  Botryolue. 

Pirst  Kind. 

Fibrous  Botryolite,  yamMon.— Fasriger  Botryo- 
lith, Hausmann. 

External  C/;arac«fr».— Externally  grey  ;  internally 
white,  which  passes  into  pale  rose-red.  The  colours 
are  in  concentric  stripes.  Occurs  reniform,  botryoidal, 
small  globular  ;  in  fibrous  concretions,  which  are  sco- 
piform and  stellular;  these  concretions  aie  again  col- 
lected into  granular  concretions,  which  are  traversed 
by  very  thin  curved  lamellar  concretions.  Surface 
granulated  or  rough,  and  dull.  Internally  glimmering- 
and  pearly.  Fracture  splintery.  Translucent  on  the 
edges. 

Geognostic  and  Geogra/ihic  Situations. — It  occurs  in 
the  Kjenlie  mine,  near  Arendal  in  Norway,  along  with 
common  ([uartz,  schorl,  calcareous  spar,  and  iron  py- 
rites, in  a  bed  of  magnetic  ironstone,  in  gneiss. 

Second  Kind. 

Earthy  Botryolite,  Jameson. — Erdiger  Botryolith, 
Hausmann. 

External  Characters. — Colour  snow-white.  Small 
botryoidal.     Dull.     Fracture  earthy. 

Geognostic  and  Geogra/ihic  Situations. — It  occurs  along 
with  the  fibrous  kind. 

Genus  VI.— ZEOLITE. 

Schaum  Spath,  Mohs. 

Every  kind  of  axis.  Hardness  ranges  from  3.5,  to  6.0. 
Sp.  gravity  from  2.0,  to  2.5. 

This  genus  contains  the  following  species,  viz.  I. 
Dodecahedral  Zeolite,  2.  Hexahedral  Zeolite,  3.  Rhom- 
boidal  Zeolite,  4.  Pyramidal   Zeolite,   5.   Di-prismatic 


•  The  name  Datolite  refers  to  the  granular  concretions  which  this  species  exhibits  in  the  massive  varieties,  and  was  given  to  it  by 
its  discoverer,  M,  Esmark. 
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Zeolile,  6.  Prismatic  Zeolite,   7.  Piismatoidal  Zeolite,  Analcitne  of  Montecchio-Magglore. 

8.  Axifrannible  Zeolite, t     *  VVavellite.  Conatit.  /'am.— Silica, 58.0 

1.  DoDECAHEDRAL  Zeolite,  or  Leucite}  ^amfson.  Alumina,      ....     18.0 

Dodecaedriclier  Scliauin  Spath,  Mo/13.    L^-ucii,  IVcrner.  Lime, 2.0 

Tessular.     Cil  ivage    hexahedral    and  dodccaliedral.  Natron 10.0 

Hardnes-=5.5— 6.0.     Specific  graTity=2.4,  2.5.  Water 8.5—96.5 

External  Character^. — Colpurs  white  and  grey.  Sel-  VauqueliUy  Annal.  du  Mus. 
dom  occurs  massive,  and  111  granular  concretions,  most  d'Hist.  Nat.  t.  ix.  p.  241. 
frequently  in  roundish  imbedded  grains,  and  ciystalliz-  Geognostic  Situation.— ll  occurs  in  primitive  and  se- 
ed in  acute  double  eiglv-sided  pyramids,  in  which  the  condary  rocks,  but  more  abundantly  in  secondary  than 
Jattral  planes  ot  the  one  arc  set  on  the  lateral  planes  of  in  primitive  rocks. 

the  other,  and  the  summits   deeply  and  flatly  acuminat-  Geographic    Situation. — It  occurs    in    the    secondary 

Cd  by  four  planes,  which  are  set  on  the  alternate  lateral  greenstone  of  Salisbury  Craigs,  in  the  porphyritic  rock 

edges.     Surface  of  the  grains  rough,  and  dull,  or  feebly  of  the  Calton  Hill,  near  Edinburgh,  and  in  many  other 

glimmering;    that    of    the    cr)stjls  is  smooth,  seldom  places  in  ScotLmd. 

slightly  streaked,  in    the   direction  of  the  diagonal,  and  3.  Rhomboidal  Zeolite,  or  Chabasite.§  >/ame*07i. — 

glistening.     Internally  the    lustre   is  shining,  approach-  Rhomboedrischer  Schaum  Spath,  Tl/o/is.  Chabasie,i/auy. 

ing  to  glistening,  and   is  vitreous,  inclining   to  resinous.  Schabasit,  U  erner. 

Fraciu're  imperfect  and  fl,  .   conchoidal.  '  Translucent,  Rhoniboidz:93°  48'.     Cleavage  rhomboidal.     Hard- 
semi-transparent,  and  sums  varieties  approach  to  trans-  nessz::4.0 — 4.5.     Sp.  gravity— 1.0 — 2.1. 
parent.     R.fracts  single.      Brittle.     Easily  frangible.  External  Characters — Colourgreyish-white,approach- 

Chemical  Characters. — Before  the  blowpipe  it  isinfus-  ing  to  yellowish- white.   Seldom  occurs  massive;  almost 

ible  without  adaition  ;   with   borax    it  forms  a  brownish  always  crystallized.     The   following    are   the  most  fre- 

transparent  glass.  quent   secondary    forms:    1.  Rhomboid  truncated  on  the 

Mean  of  dilferent  analyses.  six  obtuse    lateral    edges.     2.  Rhomboid  truncated  on 

Constituent  Parts. S  lica, 54  the    six    obtuse    lateral    edges,  and  on  the  six  obtuse 

Alumina, 24  angles.     3.  Rhomboid,  in   which   each   of  the  original 

Potash, 21  planes    of   the    rhomboid    is    divided    into    two.     The 

Less 1^100  lateral  planes  of   the  crystals  are  streaked  in  a  pecu- 

Kla/iroth.  liar  manner ;  the    streaks   shoot    from  the  shorter  dia- 

Geognostic  and  Geogra/i/iic  Situations. — It  occurs  prin-  gonal,  (the  dividing  edge  of  the  plane,)  and  run  parallel 

cipally  in  secondary  trap  rocks,  and  in  lavas,  and  appears  with  the  two  adjoining    lateral    edges    ol    the    rhomb, 

to  be  almost  exclusively  a  production  of  Italy.  The  truncating  planes  are  smooth.    Externally  the  crys- 

2.  Hexahedral  Zeolite,  or  ANALciME,./amfso«. —  tals  are  splendent;  internally  glistening,  and  the  lustre 

Hexadrischer  Schaum  Spath,  Mohs.     Analcime,  Hauy.  vitreous.      Fracture    imperfect    conchoidal,    and     also 

Kubizil,  JVirner.  small-grained    uneven.       Fragments    indeterminate  an- 

Tessular.   Cleavage  hexahedral.  HardnesszrS.5.   Sp.  gular.     Translucent;  the  crystals  sometimes  pass  into 

cravity  =  -.0 2.5.  semi-transparent. 

External  Characters. — Colour  white,  which  passes  into  Chemical   Character. — Before    the    blowpipe  it  melts 
flesh  red.     Seldom  occurs  massive,  and  this  variety  is  easily  into  a  spongy  white  enamel, 
disposed   in  coarse  and  small  angulo-granular    concre-  Chabasite  of  the  Faroe  Islands, 
tioiis,  which  are  in  general  very  closely    aggregated ;  Constituent  Parts. — Silica,     ....     43.33 
generally  crystallized,  in  the  following  figures.     1.  Per-  Alumina,     .     .     .     22.66 
feet  cube.     2.  The  cube  flatly   and   deeply  acuminated  Lime,     ....       3.34 
on  all  the  angles  with  three  planes,  which  are  set  on  Natron,  with  Potash,  9.34 
the  lateral   planes.     3.   Acute  double   eight-sided  pyra-  Water,  ....     21.00 — 99.67 
mid,  deeply  and  somewhat  flatly    acuminated    on  both  Vauquelin,  Annal.  du  iVIus. 
extremities  with  four  planes,  which  are  set  on  the  alter-  d'Hist.  Nat.  t.  ix.  p.  333. 
nate  lateral  edges.     Surface  of  the  crystals  smooth,  and  Geognostic  Situation. — It  occurs  principally  in  second- 
splendent  or  shining.     Internally  intermediate    between  ary  trap  rocks;  most  frequently  in  cavities  of  amygdaloid, 
shining  and  glistening,  and  the  lustre  vitreous,  inclining  where  it  is  often  associated  with  agate,  calcareous  spar, 
to    pearly.     Fracture  small  or  fine-grained  uneven,  or  zeolite,  and  green-earth. 

conchoidal.     Fragments   generally   indeterminate  angu-  Geogra/ihic  Situation. — The  vesicular  cavities  of  the 

lar,  seldom  more  or  less  cubical,  owing  to  the  imper-  trap-rocks  of  Mull  and  Skye  afford  crystals  of  chabasite ; 

feciion  of  the  cleavage.      Translucent    or    semi-trans-  it  occurs  in  similar  rocks  in  the  north  of  Ireland  ;  and 

parent,  and  the  crystals  are  transparent.     Easily  fran-  beautiful  specimens  are  found  in  the  amygdaloid  of  Ice- 

gible.  land  and  of  the  Faroe  Islands. 

Chemical    Characters. — It    melts  with  intumescence,  4.  Pyramidal  zeolite,  or  Cross-stone,  yamcaon. — 

before  the  blowpipe,  into  a  transparent  glass.  Pyramidischer  Schaum  Spath,  Mohs.    Kreutstein,  IVer- 

Physical  Characters. — By  friction,  but  not  by  heating,  ner      Harmotome,  Hauy. 

it  becomes  electric.  Pyramid  c=121°  58',  86°  36'?  Cleavage  is  either  pyra- 

f  Mohs  names  the  eighth  species  .^.rentheilenilet;  because  its  principal  cleavage  is  perpendicular  to  the  asis  of  the  crystal ;  and 
this  term  is  here  translated  axifriiuipble,  until  a  more  appropriate  one  shall  occur. 
X  Leucite,  from  /euko;,  -ichite,  and  reters  to  its  frequent  white  colour. 
§  The  name  Chabasie,  is  from  Chabazion,  a  stone  described  by  Orpheus  in  his  poems,  but  unknown  to  us  at  present- 
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midal,  or  is  in  tlie  diremion  ol  the  diagonals.     Hardness 
—4  5.      Sp.  i.»ravily  ZZ2  3,  2  4. 

External  Characters. — Colours  white,  grey,  yellow, 
and  red.  Occurs  very  rarely  inussive  ;  most  frequently 
crysiallized.  The  lollowing;  aru  the  principal  secondary 
forms  which  have  been  observed:  I.  Broad,  seldom 
equilateral,  rectangubr  four-sided  prisin,  rather  acutely 
acuminated  on  the  extreiiiiiics  with  four  planes,  whicli 
are  set  on  the  lateral  edges.  2.  Twin-crystal,  wliich 
is  formed  by  two  crystals  of  No.  1.  intersecting  each 
other,  in  such  a  manner  that  a  common  axis  and  acu- 
minalion  is  foimed,  and  the  broader  lateral  planes  make 
four  re-entering  right  angles.  The  surface  of  the 
smallet^  lateral  planes  is  double  plumosely  streaked,  the 
broader  lateral  planes  transversely  streaked,  and  the 
acuminating  planes  streaked  parallel  with  the  smaller 
lateral  planes.  Internally  glistening,  and  the  lustre  in- 
termediate between  vitreous  and  pearly.  Fracture  small 
and  perfect  conchoidal,  passing  into  uneven.  Translu- 
cent, sometimes  passing  into  semilransparent. 

Chemical  Characters. —  Before  the  blowpipe  it  exhi- 
bits a  greenish-yeilow  phosphorescence,  and  then  melts 
with  intumescence  into  a  colourless  glass. 

Constituent  Parts — Silica         ...         49 
Alumina  .         .  16 

Barytes  .         .  18 

Water  ,         .  15 — 98 

Klafi.  Beit.  b.  ii.  s.  83. 
Geognostic  and  Geografihic  Situations. — It  has  been 
hitherto  luund  only  in  mineial  veins  and  m  agate  balls. 
At  Andreasberg  in  the  Hartz,  it  occurs  in  veins  that 
traverse  clay-slate  and  grey-wacke  rocks,  along  with 
galena  or  lead-glance  ;  atiKongsberg  in  Norway,  in  veins 
containing  native  silver,  ores  of  silver,  lead,  zinc,  arse- 
nic, and  iron  ;  and  Strontian  in  Argyleshire,  in  galena 
veins  that  traverse  gneiss.  At  Obersiein  it  occurs  in 
agate  balls,  in  trap  rocks,  and  in  a  similar  situation  near 
the  village  of  Ol<l  Kilp.iirick  in  Dunbartonshire. 

5.  DiPrismatic  Zeolitk,  or  Laumonite,  yamfso?z. 
Di-pnsmatischer  Schaum  Spath,  Mohs.  Lomonit,  JKer- 
ner 

Vertical  prism  zz90°  12';  horizontal  prism  in  the 
direction  of  the  smaller  diagonal  121°  34'.  Cleavage 
double.      Hardness  ^5.      Sp.  gr.  =2.3 — 2  4. 

External  Characters. — Colours  yellowish-white,  snow- 
white,  and  gieyisli-wiiite.  Occurs  in  massive  forms, 
arranged  in  large  and  coarse  granular  distinct  concre- 
tions;  also  crystallized.  Internally  sometimes  shining, 
sometimes  glistenini;,  and  lustre  pearly.  When  in  a 
fresh  state  is  transparent,  but  on  exposure  to  the  atmo- 
sphere, it  very  soon  becomes  opaque.  When  fresh,  is 
rather  liarder  than  fluor-spar;  but  on  exposure  to  the 
atmosphere,  it  soon  becomes  so  soft  as  to  yield  to  the 
mere  pressure  of  the  finger.  Uncommonly  easily  fran- 
gible. 

Chemical  Character. — It  forms  a  jelly  with  acids. 
Constit.  Farts. — Silica,       ,  .         94.0 

Alumina,  .         22.0 

Lime,       .         .  9.0 

Water,     .         .  17.5 

Carbonic  acid,  2.5 — 100  Fogel. 

Geognostic  and  Geografihic  Situations. — This  mineral 
was  first  found  in  the  year  1785,  in  the  lead-mines  of 
Hutli,'oei  in  Brittany,  by  M.  Gillet  Laumont,  a  distin- 
guished French  mineralogist.  Since  that  period,  it  has 
been  discovered  in  other  pans  of  the  world,  as  in  Scot- 
land, Ireland,  Faroe  Islands,  &c. 


6.  Pkismatic  Zeolite  or  Mesottpe,  Jameaon.— 
PrisiTiatischci  .S  nauin  Spath,  Mohs.     Mesotype,  Hauy. 

Prism  91°  25'.  Cleavage  the  same.  Hardness  :z:5.0 
—5.5.     Sp.  gr.  — .;  0 — 2.3. 

This  species  i-.  <livided  into  three  subspecies,  viz. 
Fibrous  Zeolite,  Natiolite,  and  Mealy  Zeolite. 

First  Substeoies. 

Fibrous  Zeolite, Tameion. — Fasriger  Zcolit,  H'^* rner. 

This  subspecies  is  divided  into  two  kinds,  viz.  Aci- 

cular  or  Needle  Zeolite,  and  Common  Fibrous  Zeolite. 

First  Kind. 

AcicuLAR  or  Needle  Zeolite, yamfsora.—Nadelaeo- 
lith,  Werner. 

External  Characters. — Colours  greyish  or  yellowish- 
white,  and  frequently  reddish-white.  Occurs  massive, 
and  in  distinct  concretions;  these  are  prismatic  and 
granular  ;  the  prismatic  are  thin,  sometimes  passing  in- 
to fibrous,  straight,  and  scopiform  ;  the  granular  include 
the  prismatic,  and  are  large  and  coarse.  It  also  occurs 
crystallized,  and  the  following  are  the  secondary  figures  : 

1.  Acicular  rectangular  four-sided  prism,  very  flatly 
acuminated,  with  four  planes,  which  are  set  on  the  lateral 
planes.     3.  The  prism  truncated  on  the  edges. 

Lateral  planes  of  the  crystals  are  longitudinally 
streaked,  but  the  acuminating  planes  are  smooth.  Ex- 
ternally the  crystals  are  shining,  passing  into  splendent. 
Internally  glistening,  and  lustre  vitreous,  inclining  to 
pearly.  Fracture  small  and  fine-grained  uneven.  Trans- 
lucent ;  crystals  semilransparent  and  transparent ;  and 
it  refracts  double. 

Chemical  Characters. — It  intumesces  before  the  blow- 
pipe, and  forms  a  jelly   with  acids. 

Physical  Characters It  becomes  electric  by  healing, 

and  retains  this  property  some  time  after  it  has  cooled. 
The  free  extremity  of  the  crystal,  with  the  acumination, 
shows  positive,  and  the  attached  end  negative  electrici- 
ty.—  Hauy. 

Const.  Farts. — Silica,      .       '.         .         50  24 
Alumina  .         .         29  30 

Lime  .         .  9  46 

Water  .         .  10  UO — 99.00 

Vauquelin,  Jour,  des  Mines,  N.  44.  p.  576. 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
secondary  trap  rocks,  as  in  basalt,  greenstone,  and  amyg- 
daloid. In  this  country  it  occurs  near  the  village  of 
Old  Kilpatrick,  Dunbartonshire,  also  in  Ayrshire  and 
Perthshire,  and  always  in  trap-rocks. 

Second  Kind. 

Common  Fibrous  Zeolite,  Jameson.  Gcmeiner 
Faser  Zeolith,  Werner. 

External  Characters. — Colours  white,  red,  yellow, 
and  yellowish-brown.  Occurs  massive,  in  blunt  angu- 
lar pieces,  in  balls,  and  small  reniform,  and  these  forms 
are  composed  of  distinct  concretions,  which  are  fibrous 
and  granular.  The  fibrous  concretions  are  thin,  straight, 
scopiform,  and  stellular;  the  granular,  which  include 
the  fibrous,  arc  large  and  coarse  ioni;ish  or  angulo-gra- 
nular,  and  are  very  much  grown  together.  Occurs  in 
capillary  crystals.  Internally  it  is  strongly  glinmiering, 
passing  into  glistening,  and  lustre  peaily.  F'aintly 
translucent.  Its  t?eoi<nostic  and  geographic  situations 
are  the  same  with  needle  zeolite. 
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Chemical  Characters. — It  intumesces  before  the  blow- 
pipe, and  forms  a  jtily  with  acids. 

Consliluent  Parts. — Silica,  .  54.46 

Alumina,       .         19.70 
Linne,  .  16 1 

Soda,  .  15.09 

Water  .  9.83—100  63 

Gehlen  in  Schweigger's  Journ.  viii.  355. 

Second  Subspecies. 

Natrolite,  Jameson. — Nalrolith,  TVerner. 

External  Characters — Colours  yellow,  yellowish- 
brown,  or  yellowish-white.  Colours  generally  arranged 
in  narrow  striped  delineations,  which  are  parallel  with 
the  renitorm  external  shape.  Occurs  massive,  in  plates, 
and  reniform ;  also  in  distinct  concretions,  which  are 
fibrous,  granular,  and  lamellar;  the  fibrous  are  straight, 
and  scopiform  or  stellular ;  these  are  collected  into 
large  and  coarse  granular,  and  both  are  intersected  by 
curved  lamellar  concretions.  Internally  glistening,  pass- 
ing into  glimmering,  and  lustre  pearly.  Fracture  not 
visible.     Translucent  on  the  edges. 

Chemical  Characters. — Bffore  the  blowpipe  it  becomes 
first  bijck,  then  red,  intumesces,  and  melts  into  a  white 
compact  glass. 

Constituent  Parts. — Silica,         .         .       48.00 
Alumina  .  24  25 

Natron,  .  16  50 

Oxide  of  iron,  1.75 

Water,  .  9.00 — 99.50 

Klafiroth.  Beit,  b   v.  s.  44. 
Geognostic  and  Ceografihic  Situations — It  occurs  in 
small  coteniporaneous  veins  in  clinkstone  porphyry,  in 

the  hills  of  Hohentwiel. 

t 

Third  Subsprcies. 

Mealy  Zeolite,  JamMon. — Mehlzeolith,  Werner. 

External  Characters.— CoXomvs  white  and  red.  Oc- 
curs massive,  reniform,  coralloidal,  sometimes  it  forms 
a  crust  over  the  other  subspecies  of  zeolite,  or  is  dis- 
posed in  delicate  fibrous  concretions.  Internally  dull, 
or  very  feebly  glimmering.  Fracture  coarse  earthy. 
Opaque.  Mass  very  soft,  but  the  individual  parts  as 
hard  as  fibrous  zeolite.  Uncommonly  easily  frangible. 
Feels  rough  and  meagre  ;  and  when  we  draw  our  finger 
across  it,  it  emits  a  grating  sound.  Sometimes  so  light 
as  nearly  to  swim  in  water. 

Chemical  Characters. — It  intumesces  before  the  blow- 
pipe, and  forms  a  jel'y  with  acids. 

Const.  Parts. — Silica,  .         .         .         60.0 

Alumina,       .        .        .         15.6 
Lime,  .         .  8  0 

Oxide  of  iron,        .         .  1.8 

Loss,  by  exposure  to  heat,     11.6 — 97 
Hisinger's  Af  handlingar  i  Fysik,  kc.  th.  3. 
Geognostic  Situation. — It  occurs  in  similar  reposito- 
ries with  the  othf  r  subspecies. 

Geogra/ihic  Situation.^ll  is  found  near  Tantallon 
Castle  in  East  Lothian,  in  the  islands  of  Skye,  Mull,  and 
Canna,  also  in  the  Faroe  Islands,  Iceland,  and  Sweden. 

7.  PRii.MAToiDAL  Zeolite  or  Stilbite,  Jameson 

Prismaioidcscher  Schaumspath,  Mohs.     Siilbiic,  Hauy. 

Prism  ::90°  22'.  Cleavage  in  the  diicction  of  the 
smaller  .h-^onal  very  distinct.  Hardness  ~3.5 — 4.0. 
Sp.  gr.  —2.0 — 2.2. 


This  species  is  divided  into  two  subspecies,  viz.  Fo- 
liated Zeolite,  and  Radiated  Zeolite. 

First  Subspecies. 

Foliated  ZEOLITE,  Jameson    Blauer-Zeolilh,  IVemer. 

External  Characters. — Colours  wliite,  red,  yellowish- 
grey,  and  pinchbeck-brown.  Occurs  massive,  dissemi- 
nated, globular,  in  amygdaloidal-shaped  pieces ;  also  in 
distinct  concretions,  which  are  large,  coarse,  and  small 
angulo-graiiular ;  seldom  thin  and  curved  lamellar; 
which  are  again  collected  into  granular.  Frequently 
crystallized,  and  the  following  secondary  forms  occur: 

1.  Low,  oblique,  sometimes  rather  broad,  four-sided 
prism.     2.  Low  six-sided  prism.     3.  Eight-sided  prism. 

Lateral  planes  of  the  prisms  are  transversely  streak- 
ed, the  terminal  planes  smooth.  Pianes  sometimes 
shining,  sometimes  splendent,  and  the  lustre  vitreous. 
Internally  alternates  from  shining  to  splendent,  and  the 
lustre  pearly:  the  pinch-beck  brown  has  a  semi-metal- 
lic lustre.  Fracture  conchoidal.  Massive  varieties  are 
strongly  translucent :  some  varieties,  particularly  the 
pinchbeck-browii,  are  only  translucent  on  the  edges  ; 
but  the  crystals  are  generally  semitransparent  and  trans- 
parent.    Refr-icls  single. 

Chemical  Characters. — It  intumesces  and  melts  before 
the  blowpipe,  and  during  its  intumescence  emits  a  phos- 
phoric light.     It  does  not  form  a  jelly  with  acids. 

Constit.  Parts. — Silica,         .  .         .         52  6 

Alumina,  .         .         17.5 

Lime  ...  9.0 

Water         .         .         .  18  5 — 97.6 

Vauguelin,  Jour,  des  Mines,  N.  xxxix.  p.  164. 

Geognostic  Situation. — It  occurs  principally  in  secon- 
dary amygdaloid,  either  in  drusy  cavities,  along  with  cal- 
careous spar  and  calcedony,  or  in  cotemporaneous 
veins.  It  is  also  met  with  in  primitive  and  transition 
mountains. 

Geogra/ihic  Situation. — In  Scotland  it  occurs  in  drusy 
cavities  or  veins  in  the  secondary  trap-rocks  that  abound 
in  the  middle  division  of  the  country.  Very  beautiful 
specimens  of  the  red  foliated  and  radiated  zeolites  are 
found  at  Carbeth  in  Stirlingshire,  and  at  Loch  Humphrey 
in  Dunbartonshire;  and  the  same  varieties  occur  on  the 
coast  between  Bervie  and  Stonehaven  in  Angus-shire  ; 
also  in  the  secondary  trap-rocks  of  the  Hebrides,  as  of 
Canna,  Skye,  and  Mull.  In  the  north  of  Ireland  it  is  an 
inmate  of  secondary  trap-rocks. 

Second  Subspecies. 

Radiated  zeolite,  Jameson.     Strahl  Zeolith,  JVerner. 

External  Characters. — Occurs  almost  always  white  ; 
sometimes  grey,  yellow,  flesh-red,  and  blood-red.  Is 
found  massive,  in  angular  pieces,  and  (^lobular;  also  in 
distinct  concretions,  which  are  prismatic  and  granular; 
the  prismatic  are  broad  and  narrow  scopilorm,  and  stel- 
lular, and  are  collected  into  large,  coarse,  and  small 
angulo-granular  concretions.  Frequently  crystallized. 
Primitive  figure  the  same  as  that  of  foliated  zeolite ; 
and  it  exhibits  the  following  secondary  forms: 

1.  Broad  rectangubr  four-sided  prism,  rather  acutely 
acuminated  on  both  extremities  by  four  planes,  which 
are  set  on  the  lateral  edges.  2.  Soiuelimis  No.  1.  is  so 
thin,  that  it  may  be  considered  as  a  loiig  six-sided  table, 
bevelled  on  the  shorter  terminal  planes. 

The  broader  lateral  planes  of  the  crystals  are  smooth, 
the  smaller  longitudirnliy  streaked,  and  tlie  acuminating 
planes  smooth  or  rough.     The  surfaces  of  the  broader 
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lateral  planes  of  the  crystals,  No.  1,2.  arc  splendent  and 
pearly:  the  other  planes  shining  and  vitreous  :  internally 
tlie  lustre  more  or  less  shining  and  pearly.  Crystals 
strongly  translucent,  sometimes  passing  into  semi-trans- 
parent. Hardness  sunie  as  foliated  zeolite.  Brittle. 
Easily  frangible. 

Its  Geognostic  and  Geographic  Situations  are  the 
saitie  as  those  of  Foliated  Zeolite. 

8.   AxiFUANOIBLE   ZeOLIIE   Or    ApOPHYLLlTE,    JamC- 

so>!. — Fishaugenslein,  IVerner.  Apophyllite,  Ilauy. 
Ichthyoplithalm,  Karstcn. 

Pyramid  unknown.  Cleavage  very  distinctly  axifran- 
gible.      Hardness  ZZ 4-5 — 5.0.     Sp.  gr.  — 2.2 — 2.5. 

External  Characters. — Principal  colour  white.  Sur- 
face of  the  cleavage  strongly  iridescent.  Occurs  mas- 
sive, and  disseminated  ;  massive  varieties  are  composed 
of  straight  and  curved  lamellar  distinct  concretions, 
with  feebly  streaked  splendent  pearly  surfaces.  The 
following  are  the  secondary  forms  : 

1.  Rectangular  four-sided  prism,  sometimes  so  low 
as  to  appear  tabular,  and  resemble  a  cube.  The  prece- 
ding figure  truncated  on  all  the  angles:  when  the  trun- 
cating planes  become  so  large  that  they  touch  each 
other,  the  prism  appears  acuminated  with  four  planes, 
which  are  set  on  the  lateral  edges,  and  the  apex  of  the 
acumination  truncated.  3.  The  rectangular  four-sided 
prism,  in  wliich  all  the  lateral  edges  are  truncated,  thus 
forming  an  eight- sided  prism  ;  sometimes  the  eight 
solid  angles  of  this  figure  are  truncated.  4.  The  rect- 
angular four-sided  prisra  bevelled  on  all  the  edges,  or 
only  on  some  of  them  :  sometimes  one  of  the  bevelling 
planes  is  awanting,  when  the  edge  appears  to  be  only 
obliquely  truncated.  5.  Slightly  oblique  four-sided 
prism.  Formed  when  the  truncating  planes  of  No.  3. 
become  so  large  that  the  original  planes  disappear.  6. 
Rectangular  four-sided  prism,  in  which  the  angles  are 
truncated,  and  the  edges  bevelled.  7.  Rectangular  four- 
sided  table,  in  which  the  two  opposite  broader  terminal 
planes  are  doubly  bevelled,  and  the  two  smaller  planes 
very  flatly  acuminated  with  four  planes,  of  which  two 
are  set  on  the  lateral  planes,  the  other  two  on  the  ter- 
minal planes,  and  the  terminal  edges  bevelled. 

Crystals  very  small,  small,  middle-sized,  and  very 
rarely  large.  The  surface  of  the  crystals  Nos.  1,  2.  and 
4.  is  smooth;  the  surface  of  Nos.  3.  and  5.  and  the  acu- 
minating planes  of  No.  7.  are  longitudinally  furrowed  ; 
the  bevelling  planes  of  Nos.  4.  6.  and  7.  are  transverse- 
ly streaked.  All  the  other  planes  of  the  secondary  crys- 
tals are  smooth.  Tlie  middle  point  of  the  end  of  the 
crystals  is  often  concave.  Lateral  planes  occasionally 
bulging,  and  the  terminal  planes  rose-like.  Externally 
splendent;  but  only  the  terminal  planes  of  the  prism 
pearly.  Fracture  small  and  perfect  conchoidal,  and  the 
lustre  glistening  and  vitreous.  Semitransparent,  pass- 
ing into  transparent,  and  into  translucent.  Refracts 
single. 

Chemical  Characters. — It  exfoliates  very  readily  be- 
fore the  blowpipe,  (it  even  exfoliates  when  held  in  the 
flame  of  a  candle,)  and  melts  easily  intd  a  white-coloured 
enamel. 

Phijaical  Characters. — It  becomes  feebly  electric  by 
rubbing. 


Geognostic  and  Geografihic  Situations.—lt  occurs  in 
the  secondary  trap-rocks  of  the  island  of  Skyc  ;  in  rocks 
of  the  same  description  in  the  Faroe  islands ;  in  the 
island  of  Disco  in  West  Greenland,  and  on  tiic  m.\in- 
land  of  Greenland.  One  of  the  earliest  known  locali- 
ties of  this  mineral  is  the  island  of  Uton,  not  far  from 
Stockholm,  where  it  occurs  in  beds  of  magnetic-iron- 
stone, along  with  common  felspar,  calcareous-spar,  and 
hornblende. 

*\V.\VELLiTE,  Jameson. 

External  Characters. — Colours  greyish- white,  green- 
ish-white, ash-grey,  asparagus-green,  and  sometimes 
spotted-brown.  Occurs  botryoidal,  globular,  stalacti- 
tic  ;  and  these  forms  are  composed  of  fibrous  or  fins 
prismatic  distinct  concretions,  which  are  scopiform  or 
stellular;  sometimes  these  prismatic  concretions  are 
collected  into  granular,  and  both  are  occasionally  tra- 
versed by  lamellar  concretions.  Occurs  crystallized  in 
the  following  figures: 

1.  Very  oblique  four-sided  prism,  flatly  bevelled  on 
the  extremities,  the  bevelling  planes  set  on  the  obtuse 
lateral  edges.  2.  The  preceding  figure  very  deeply 
truncated  on  the  obtuse  lateral  edges.  Cleavage  pris- 
matic. Externally  shining;  internally  shining,  passing 
into  splendent ;  and  lustre  pearly.  Translucent.  Hard- 
ness ^3  5 — 4.0.  Sp.  gr.  2.270,  Lucas. — 2.22,  2.253, 
Gregor.-^2.25.  2.4,  Mtkcn. 

Chemical  Characters. — It  becomes  opaque  and  soft  by 
the  action  of  the  blowpipe,  but  neither  decrepitates  nor 
fuses.  By  the  aid  of  lieat  it  is  soluble  in  the  mineral 
acids  and  fixed  alkalies,  with  effervescence,  and  leaves 
very  little  residue. 

Constituent  Parts. 
Barnstaple  Wavellite. 


Alumina,         71.59 

70.0 

Alumina, 

35.55 

Oxide  of  iron,  0.50  - 

Phosphoric  acid, 

33.40 

Lime, 

1.4 

Fluoric  acid, 

2.06 

Water,         .     28.0 

26.2 

Lime, 

0.50 

Iron  and  Manganese, 

1.25 

100 

97.6 

Water, 

26.80 

Const.   Parts, — Silica, 
Lime, 
Potash, 
Water, 


Apophyllite  of  Uton. 

52.00 

.     .      24.50 

8  10 

15.00—99.60.   nose. 


Klap.  Beit.  Davy,  Nichol. 
b.  iv.  s.  110.     Journ.  xii.  157.  99.36 

Bdrzelius. 
From  this  analysis  of  Berzelius,  wavellite  appears  to 
be  hydrous  phosphat  of  alumina. 

Geognostic  and  Geografihic  Situations. — This  mineral 
occurs  in  veins,  along  with  fluor-spar,  quartz,  tinstone, 
and  copper-pyrites,  in  granite,  at  St.  Austle  in  Corn- 
wall. At  Barnstaple  in  Devonshire,  where  it  was  first 
found  by  Dr.  Wavell,  it  traverses  slate-clay  in  the  form 
of  small  cotcmporaneous  veins.  The  Secretary  of  the 
Wernerian  Society,  Mr.  Neill,  found  it  in  a  similar  situ- 
ation in  Cori'ivelan,  one  of  the  Shiant  Isles,  in  the  He- 
brides. 

Genus  VH.     FELSPAR. 

Rhomboidal,  pyramidal,  prismatic.  Imperfectly  axi- 
frangible.     Hardness  ZZ5.0 — 6.0.     Sp.  gr.  3:2.5—2.8. 

I.  Rhomboidal  Felspar,  or  Nepheline,  Jameson. 
Rhomboedrischer  Feldspath,  Mohs.  Nepheline,  Hauy 
and  tTerncr. 

Di-rhomboid  1=152°  44';  sa'"  15'.  Cleavage  is  four- 
fold. Three  of  the  cleavages  are  parallel  with  the  late- 
ral planes,  and  one  witli  the  terminal  planes,  of  the  six- 
sided  prism.     Hardness  ~6.0.     Sp.  gr.  ~2.5 — 2.6. 

External  Characters, -^Colours  white  and  grey.     Oc- 
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curs  massive  and  crystallized.  The  secondary  forms 
are  the  following  : 

I.  Perfect  equiangular  six-sided  prism.  2.  The  pre- 
ceding figure,  truncated  on  the  terminal  edges.  3. 
Thick  six-sided  table,  in  which  the  lateral  edges  are 
truncated. 

Externally  crystals  splendent  :  internally  shining,  and 
lustre  vitreous.  Fracture  conchoidal.  Strongly  trans- 
lucent, passing  into  transparent. 

Chemical  Characters. — It  melts  with  difficulty  before 
the  blowpipe  inio  a  dark   glass. 

Conttit.  Parts. — Silica,    .         .  46 

Alumina,  .  .  49 
Lime,  .  .  2 
Oxide  of  Iron,  1 — 98,  Vauguelin. 

Geognoslic  and  Geografihic  Situations. — It  occurs  in 
drusy  cavities  in  granular  Hniestone,  along  with  ccyla- 
nite,  vesuvian,  and  meioiiite,  at  Monte  Somma,  near 
Naples;  also  in  fissures  of  basalt  at  Capo  di  Bove,  near 
Rome.  It  is  mentioned  also  as  a  production  of  the  Isle 
of  Bourbon. 

II.  Prismato-Pyramidal  Felspar  or  Meioxite, 
Jameson.  Prismato-Pyiamidischer  Feldspath,  Mohs. 
Meionite,  Hauy  and  Werner. 

Pyramid  —136°  22',  63^  22'.  Cleavage  in  the  direc- 
tion of  the  diagonals  of  the  prism.  Hardness  — s.5. 
Sp.  gr.  =2.5—2.7. 

External  Characters. — Colour  greyish-white.  Occurs 
sometimes  massive,  but  more  frequently  crystallized. 
The  tollowing  are  the  secondary  figures  : 

1.  Re??^angular  four-sided  prism,  flatly  acuminated 
with   four   planes,   which    are   set    on  the  lateral  edges. 

2.  The  preceding  figure,  truncated  on  the  lateral  edges. 

3.  No.  1.  bevelled  on  the  lateral  edges,  and  the  edges 
of  the  bevelment  truncated ;  and  the  edges  between 
the  acuminating  planes  and  the  lateral  planes  also  trun- 
cated. 

Externally  crystals  smooth  and  splendent,  internally 
splendent  and  vitreous.  Generally  transparent  or  semi- 
transparent,  seldom  translucent. 

Chemical  Characters. — It  is  easily  fusible  before  the 
blowpipe  ;  intumesces  during  fusion,  and  is  converted 
into  a  white  vesicular  glass.  It  has  not  hitherto  been 
analysed. 

Geognostic  and  Geografihic  Situations. — It  occurs, 
along  with  ceylanite  and  nepheline,  in  granular  lime- 
stone, at  Monte  Somma,  near  Naples.  It  is  said  also 
to  occur  in  basalt,  along  with  augite  and  leucite,  at 
Capo  di  Bove,  near  Rome. 

III.  Prismatic  or  Common  Felspar,  Jameson. — 
Prismaiischer  Feldspath,  Mohs. 

Prism  1^120°.  The  most  distinct  cleavage  is  that 
parallel  with  the  terminal  planes  of  the  prism;  other 
two,  less  distinct,  parallel  with  the  lateral  planes. 
Hardness  ZZ6.0.     Sp.  gr.  zr2.5 — 2.8. 

This  species  is  divided  into  nine  Subspecies,  viz.  I. 
Adularia,  2.  Glassy-Ftlspar,  3.  Ice-Spar.  4.  Common 
Felspar,  5.  Labrador  Felspar,  6.  Compact  Felspar, 
7.  Clinkstone,  8.  Earthy  Common  Felspar,  and,  9. 
Porcelain  Earth. 

First  Subspecies. 

Adularia,  Jameson.     Adular,  Werner. 

External  Characters. — Principal  colour  greenish- 
whitr,  which  sometimes  passes  into  greyish-white  and 
milk-white,  and  even  inclines  to  asparagus-preen.     It 
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is  frequently  iridescent;  and  the  milk-white  varieties, 
in  thin  plates,  when  held  between  the  eye  and  the  light, 
sometimes  appear  pale  flesh-red.  Occurs  massive,  and 
this  variety  is  composed  of  granular  and  thick  lamellar 
concretions  ;  and  frequently  crystallized.  The  following 
are  the  most  frequent  secondary  figures: 

1.  Oblique  four-sided  prism,  flatly  bevelled  on  the 
extremities, 'and  the  bevelling  planes  set  on  the  obtuse 
lateral  edges.  2.  Broad  six-sided  prism,  flatly  bevelled 
on  both  extremities,  and  the  bevelling  planes  set  on  the 
lateral  edges,  which  arc  formed  by  the  smaller  lateral 
planes.  3.  Rectangular  four-sided  priim,  in  which  the 
terminal  planes  are  obliquely  bevelled. 

Lateral  planes  of  the  prism  longitudinally  streaked. 
Externally  splendent;  internally  cleavage  splendent, 
and  the  fracture  shining  and  glistening.  Lustre  inter- 
mediate between  vitreous  and  pearly.  Semi-transpa- 
rent, sometimes  inclining  to  transparent,  or  is  translu- 
cent. Translucent  varieties,  when  viewed  in  a  certain 
direction,  sometimes  exhibit  a  silvery  or  pearly  light. 
Refracts  double. 

Chemical  Characters. — It  melts  before  the  blowpipe, 
■without  addition,  into  a  white-coloured  transparent  glass. 

Constituent  Parts. — Silica,  6  4 

Alumina,     20 
Lime,  2 

Potash,  14 — !00.  Vauguelin. 

Geognostic  Situation. — It  occurs  in  cotemporaneous 
vein-)  in  drusy  cavities  in  granite  and  gneiss. 

Geographic  Situation. — It  occurs  in  the  granite  of  the 
island  of  Arran  ;  and  in  the  granite  and  gneiss  rocks  ef 
Norway,  Switzerland,  France,  and  Germany. 

Uses. — The  variety  of  adularia  which  exhibits  the 
bluish  pearly  light  is  valued  by  jewellers,  and  is  sold 
by  them  under  the  name  Moonstone.  Another  variety 
of  adularia,  found  in  Siberia,  is  known  to  jewellers  un- 
der the  name  Sunstone.  It  is  of  a  yellowish-grey  colour, 
and  numberless  golden  spots  appear  distributed  through- 
out its  whole  substance. 

Second  Subspecies. 

Glassy  Felspar,  Jameson.  Glasiger  Feldspath, 
Werner. 

External  Characters. — Colour  greyish-white,  some- 
times passing  into  grey.  Occurs  always  crystallized, 
in  broad  rectangular  four-sided  prisms,  bevelled  on  the 
extremities.  These  crystals  are  often  very  much  crack- 
ed ;  they  are  generally  small,  seldom  middle-sized,  and 
always  imbedded.  Internally  splendent,  and  lustre  vi- 
treous. Fracture  uneven,  or  small  and  imperfect  con- 
choidal.    Transparent. 

Constituent  Parts. — Silica,  .         .  68.0 

Alumina,         .  15.0 

Potash,  .  .        14.5 

Oxide  of  iron,     .  0.5 — 98.0 

Klafiroth,  Beit.  b.  v.  s.  18. 
Geognostic  and  Geografihic  Situations. — It  occurs  im- 
bedded in  pitchstone-porphyry  in  Arran  and  Rum  ;  in  a 
porphyritic  rock  in  the  Siibengebirge  ;  also  in  a  rock 
composed  of  white  felspar,  and  very  small  blackish- 
brown  scales  of  mica,  and  fine  disseminated  magnetic 
ironstone,  in  the  Drachenfels  on  the  Rhine. 

Third  Subspecies. 

Ice-Spar,  Jameson. — Eispath,  Werner. 

External  Characters. — Colour  white.     Occurs  mas- 
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sive,  cellular,  and  porous  ;  also  in  large  granular  con- 
creiions,  which  arc  connposed  of  thin  and  straight  lamel- 
lar concretions.  Frequently  crystallized  in  the  form  of 
small  thin  loni^ish  six-sided  tables,  in  which  the  shorter 
terminal  planes  are  bevelled.  Externally  crystals  shin- 
ing, and  sometimes  splendent ;  internally  shininp;,  and 
lustre  vitreous.  Massive  and  other  varieties  strongly 
translucent;  crystals  transparent. 

Gcognostic  and  Geographic  Situations. — It  occurs, 
alone;  with  mpiielinc,  nuionite,  mica,  and  hornblende, 
at  Monte  Somma,  near  Naples. 

Fourth  Subspecies. 
Common    Felspar,    Jameson — Frischer    Gemeiner 
Feldspath,    TVerner. 

External  Characters. —  Most  frequent  colours  white 
and  rtd,  seldom  grey,  and  rarely  green  and  blue.  Oc- 
curs most  frequently  massive  and  disseminated,  seldom 
in  blunt  angular  rolled  pieces  and  grains,  and  frequent- 
ly in  granular  distinct  concretions,  from  the  smallest  to 
the  largest  size  ;  and  sometimes  crystallized,  in  the  same 
form  nearly  as  adularia.  Internally  cleavage  shining, 
and  sometimes  splendent.  Fracture  glistening,  and 
frequently  not  more  than  feebly  glistening.  Lustre  in- 
termediate between  vitreous  and  pearly,  but  inclining 
rather  more  to  the  former  than  to  the  latter.  Fracture 
uneven  or  splintery.  Fragments  rhomboidal,  and  have 
only  four  splendent  shining  faces.  Tiaiislucent,  or  only 
traiislucent  on  the  edges. 

Chemical  Characters. — Before  the  blow-pipe,  it  is  fu- 
sible without  addition  into  a  grey  semi-transparent  glass. 

Constituent   Parts. 
Siberian  Green  Felspar.         Flesh-red  Felspar.         Felspar  from 

Passaii. 
Silica,  62.83  66.75  60  25 

Alumina,  17.02  17  50  22  00 

Lime,  3  00  1.25  0.75 

Potash,  13.00  12.00  14  00 

Oxide  of  Iron,     1.00  0  75  a  tr.ice. 

Water,  I  oo 


96  85  98.25  98  00 

Vauguelin,  Jour,  des  Rose,  in  Scherer's  Biicholz,  in  Von 
Mines,  n.  49,  p.  Jour,  der  Chi-  Moll's  Neue  Jahrb 
23.  mie,  b.  7.  s.  244.   der  Berg  unci  Hutt- 

eiikunde.b  2.S.361. 
Gcognostic   Situatio?i  —Fe\f,par  occurs  in  mosi  ot  tiie 
primitive  rocks  ;  in  many  of  the  species  of  the   transi- 
tion class,  and  also  associated  witli  secondary    and   vol- 
canic rocks. 

Uses. — It  is  one  of  the  ingredients  in  the  finer  kinds 
of  earthen-ware,  and  is  said  to  be  the  substance  used 
by  the  Chinese  under  the  name  Pttunse  or  Petunze,  in 
the  manufacture  of  their  porcelain.  The  grei  n  varie- 
ties of  felspar,  which  arc  rare,  are  consider,  d  as  orna- 
mental stones,  and  are  cut  and  polished,  and  made  into 
snuff-boxes,  and  other  similar  articles.  When  the 
green  varieties  are  spotted  with  white,  they  are  named 
Aventurine  Felspar,  and  are  prized  by  collectors. 

Fifth  Subspecies. 

Labrador  Felspar,  Jameson. — Labradorstein,  Wer- 
ner. 

External  Characters-^Most  frequent  colours  li^^ht 
and  dark  ash-grey,  and  smoke-grey,  seldom  yellowish- 
grey.     When  light  falls  on  it  in  determinate  iJirections, 


it  exhibits  a  great  variety  of  colours;  of  these  the  most 
frequent  are  blue  and  green,  more  seldom  yellow  and 
red,  and  the  rarest  variety  is  pcarl-i<rey.  Occurs  mas- 
sive, or  in  rolled  pieces,  also  \n  large,  coarse,  seldom  in 
small  granular,  very  seldom  in  thick  and  straight  la- 
mellar concretions.  Cleavage  sjilendent,  fracture  glis- 
tening, and  the  lustre  intermediate  between  vitreous 
and  pearly.     Translucent,  but  in  a  low  degree. 

Chemical  Characters.— .\cconi\ui^  to  Mi.  Kirwan,  it 
is  more  infusi'.»ie  li'an  co.nmon  felspar. 

Geognoslic  and  Geographic  Situations. — It  occurs  in 
rolled  masses  of  syenite,  in  widcb  it  is  associated  with 
common  hornblende,  hyperstene,  and  magnetic  iron- 
stone, in  the  island  of  Si.  Paul,  on  the  coast  ol  Labrador, 
where  it  was  first  discovered,  upwards  of  tliiriy  years 
ago,  by  the  Moravian  Missionaries  settled  in  that  remote 
and  dreary  region.  Since  that  time  it  has  been  found  in 
Scotland,  Norway,  and  other  countries. 

Uses.' — On  account  of  its  beautiful  colours,  it  is  va- 
lued as  an  ornatnental  stone,  and  is  cut  into  ring-stones, 
snuffboxes,  arid  other  similar  articles.  It  receives  a 
good  polish  ;  but  the  streaks  caused  by  the  edges  of 
the  folia  of  the  cleavage  are  frequently  so  prominent  as 
to  injure  the  appearance  of  the  stone. 

Sixth  Subspecies. 

Compact  Felspar,  Jameson,  Dichter  Feldspath, 
Werner. 

External  Characters. — Colours  white,  grey,  green, 
and  red.  Occuis  massive,  disseminated,  in  blunt  an- 
gular rolled  pieces,  and  in  small  angulo-granular  con- 
cretions ;  also  crystallized  in  rectangular  four-sided 
prisms.  Crystals  either  middle  sized,  or  small,  and 
always  imbedded.  Internally  sometimes  glistening, 
sometimes  glimmering.  Fracture  even  and  splintery. 
Feebly  translucent,  sometimes  only  translucent  on  the 
edges. 

Chemical   Characters  —Befove  the  blowpipe  it  melts 
with  difficulty  into  a  whlu^,h  enamel. 
Constiluent  Parts. 
Compact  Felspar  of  Salberg,  in  Sweden. 
Silica  68. (J  Silica  51.00 

.\lumina  19.0  Alumina       30  50 

Lime  1.0  Lime  11.25 

Potash  5.5  Iron  1.75 

Oxide  of  Iron        4.0  Natron  4.00 

^Vater  2.5 — 100        Water  1  26 — 99.75 

Godim  de  St.  Memin,  Journal  Klafiroth    Chem. 

(le   Fhysique.  1.  63.  p.   60.  Auliaiuil.  s.  264. 

Geugnoslic  Situation. —  This  mineral  occuis  in  mnun- 
tain  masses,  beds  anu  veins,  either  pure,  or  intermixed 
with  other  minerals,  in  primitive,  transition,  and  secon- 
dary rocks. 

Geogra/ihic  Situation. — The  Pentland  Hills  contain 
beds  ot  eoinpuct  felspar,  associated  with  claystone,  red 
sandstone,  and  conglomerate.  It  occurs  in  a  similar 
siiu.uion  on  the  hill  of  Tinto,  and  in  ti.e  Ochil  Hills  ;  and 
associated  with  rocks  of  the  same  nature  in  the  Island 
of  Papa  Stour,  one  of  the  Shetland  group. 

Seventh   Subspecies. 

Clinkstone,  Jameson.  Klingstein,  Werner.  Pho- 
nolith,  Daubuisson. 

External  Characters.— Co\ours  grey,  green,  and 
brovn.     Occurs   massive;  also  in  granular,  columnar, 
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globular,  and  tabular  tlistinct  concretions.  Lustre  of 
the  principal  fracture  glistcnins  and  pearly  ;  that  of 
tlie  cross  fracture  faintly  glirnmering,  almost  dull. 
Principal  fracture  slaty.  t;tnerally  thick,  and  ollen  curv- 
ed slaty,  with  a  scaly  foln-.ted  aspect ;  the  cross  fracture 
splintery,  passing  into  even,  and  flat  conchoidal.  Strong- 
ly translucent  on  the  edges,  sometimes  even  translucent. 
In  thin  pU.tes,  it  emits,  when  struck,  a  ringing  sound. 

Chemical  Characters. — It  melts  before  the  blowpipe 
into  a  grey  coloured  glass,  but  is  more  difficultly  fusible 
than  basalt. 

Const.  Parts.     Silica  .  .  57.25 

Alumina         .  .  23.50 

Lime         .         .  .         275 

Natron  .  .  8.10 

Oxide  of  Iron  .  3.2s 

Oxide  of  manganese  0.25 

Water  .        3.00—98.10 

Klafirot/i,  Beit.  b.  lii.  s.  243. 

Geognostic  Situation. — This  subspecies  of  felspar  ge- 
nerally contains  imbedded  crystals,  when  it  forms  the 
roi  k  named  Clinkstone  Porphyry.  It  is  generally  as- 
sociated with  secondary  trap  and  porphyry  rocks. 

Geografihic  Situation. — Tne  Bass  rock  at  the  mouth 
of  the  Frith  of  Forth.  Noi  th  Berwick  Law,  Traprain 
Law,  and  the  Girleton  Hills,  all  in  East  Lothian,  and 
many  other  hills  m  Scotland,  contain  beds  and  veins  of 
this  mineral. 

Eighth  Subspecies. 

Earthy  Common  Felspar,  Jameson.  Aufgeloster 
genicincr  t-ehlspalh,  Werner. 

External  Characters. — Colours  white  and  grey.  Ge- 
nerally occurs  massive,  and  disseminated,  and  sometimes 
in  imbedded  crystals,  which  agree  in  form  with  those  of 
common  felspar.  Internally  sometimes  glistening,  some- 
times glimmering,  or  even  dull.  Has  sometimes  an  im- 
perfect cleavage.  Fracture  coarse  and  small  giained 
uneven,  which  approaches  to  earthy.  Breaks  into  blunt 
angular  pieces.  Either  translucent  on  the  edges,  or 
opaque.  In  general,  it  is  so  soft  as  to  yield  to  the  nail; 
sometimes,  however,  it  approaches  in  hardness  to  fel- 
spar.    Sectile,  and  easily  frangible. 

The  chemical  characters  and  composition  of  this  sub- 
staiice  have  not  been  asceitained 

Geognostic  and  Geographic  Situations — It  occurs  in 
gr.^niie  and  gneiss  ilisiricts.  as  in  Cairngorm  and  Airan 
in  Scoiland,  and  Cornwall  in  England.  It  is  well  known 
in  Saxony,  and  other  countries. 

Ninth  Subspecies. 

Porcelain  Earth,  or  Kaolin,  Jameson.  Porcella- 
neruc,  H'imer. 

External  Characters. — Most  frequent  colour  reddish 
■whi  e.  oi  v.Mii.us  degrees  of  intensity;  also  snow-white 
and  ycilowisli-while.  Generally  friable,  and  sometimes 
ap;  loachcb  to  compact.  Composed  of  dull  dusty  par- 
ticli  s,  which  are  feebly  coheriiii;.  Soils  strongly.  Feels 
fii'C  and  soft,  but  n)easre.  Adheres  slightly  to  the 
toneui.     Sp' '  ifii   ijravity,  2  216,  K.irsten. 

Chemical  Characters. — It  is  infusible  before  the  blow- 
pipe. 


Constituent  Parts. 
Porcelain  Earth  from 
Aue  in  Saxony. 


Silica          52.00 

Silica         55.tt 

Alumina    47  00 

Alumina  42.5 

Iron             0.33 

Iron              1.0 

Lime           1.0 

99.33 

Hose. 

99.5 

landl.  s.  278. 

Gehlen. 

Silica  46  0 

.Alumina  39.0 

Oxide  of  Iron  0.25 
Water  14  50 

97  75 


Geognostic  Situation. — It  generally  occurs  in  granite 
and  gneiss  cuumnes,  either  in  beds  contained  in  the 
granite  or  gneiss,  when  it  appears  to  be  an  original  de- 
posite,  or  on  the  sides  and  bottom  of  granite  and  gneiss 
hills,  when  it  is  certainly  formed  by  the  decomposition 
of  the  lelspar  of  these  ro^ks. 

Geographic  Situation. — It  occurs  in  different  granite 
and  giicias  distiicis  in  Scotland,  and  in  the  Shetland 
Isles;  also  in  England  and  Ireland,  and  in  many  places 
on  the  continent  of  Europe. 

Uses. — This  mineral  forms  a  principal  ingredient  in 
the  different  kinds  of  porcelain.  It  is  not  used  in  the 
state  in  which  it  is  found  in  the  earth,  but  is  previously 
repeatedly  washed,  in  order  to  free  it  from  impurities. 
After  the  process  of  washing,  only  fifteen  parts  of  pure 
white  clay  remain,  which  is  the  kaolin  of  the  Chinese. 
Porcelain  has  been  manufactured  in  China  and  Japan 
from  a  very  early  period.  The  art  itself  was  discovered 
in  Europe,  by  a  German  named  136  licher,  who  made  his 
first  porcelain-vessels  in  Dresden,  in  the  year  1706. 
These  were  of  a  brown  and  red  colour.  The  white 
was  not  attempted  until  the  year  1709;  and  the  famous 
manufactory  at  Meissen,  the  earliest  in  Europe,  was  es- 
tablished in  1710. 

4.  Pyramidal  Felsp.\r.  or  Scapolite  t  Jameson  — 
Pyramidaler  Feldspath,  Mohs.  Scapolit,  Werner.  Pa- 
ranthine,  Hauy. 

Pyramid  —  136°  28'— 62°  56'.  Cleavage  is  in  the 
direction  of  the  lateral  planes,  and  of  the  diaijon^ls  of  a 
rectangular  four-sided  prism.  Hardness  ^  5  0 — 5.5. 
Sp.  gr.  =:  2.5 — 2.8. 

This  species  is  divided  into  four  subspecies,  viz.  Ra- 
diated Scapolite,  Foliated  Scapolite,  Compact  Red  Sca- 
polite, and  Elaolite. 

First  Subspecies. 

Radiated  Scapolite,  Jameson. 

External  Characters. —  -Most  frequent  colour  grey, 
seldoincr  white  auu  green.  Occurs  massive,  and  In 
distinct  concretions;  concretions  radiated  or  fibrous, 
scopiform  diverging,  and  are  collected  into  others  which 
are  thick  and  wedge-shaped.  It  is  most  frequently 
crystallized.     The  secondaiy  forms  are  the  follow  imj: 

I.  Rectangular  four  sided  prism,  flatly  acuminated 
on  the  extremities  willi  lour  planes,  which  are  set  on 
the  lateral  planes.  2.  The  preceding  figure,  in  ^yllich 
the  lateral  edges  are  truncated. 

Lateral  planes  of  the  crvsials  deeply  longitudinally 
streaked,  and  shining.  Internally  intermediuie  betv/e  n 
shining  and  glistening,  and  the  lustre  itilermediate  be- 
tween resinous  and  pearly.  Fncture  fine-grained  un- 
even.     Translur.cnt,  and  semitranspareni  in  crvst-ils. 

Chemical  Characters. — Green  scapolite,  before  the 
blowpipe,  becomes  white,  and  melts  into  a  white  glass 
4B  2 
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Constituent  Paris. — Silica, 

Alumina, 
Lime, 
Natron, 
Potash, 


45.0 

33.0 

17.6 

1.5 

0.5 


lion  and  Mans^ancse,       1.0 — 98.6 
Z.ai(g-ifr,  Annaics  clu  Museum  ci'Hibt. 
N.t.  call.  Ix.  p.  472. 
Geognostic    and  Geografi/iic   SUucilionn. — This   mine- 
ral oicuis  in  the  iiti^;hl)uu]  hood  of  Aitiidal  in  Norway, 
where  it  is  associated   vviih  maj^m  tic  ironstone,  felspar, 
quartz,  mica,  garnet,  augite,  hornblende,  actynolite,  and 
calcareous-spar. 

Second  Subspecies. 

Foliated  Scapolite,  Jameson. 

External  Characters. — Principal  colours  grey,  green, 
and  black.  Occurs  massive,  disseminated,  and  in  large, 
coarse,  and  long  angulo-granular  concretions  ;  also  crys- 
tallized in  low  eight-sided  prisms,  flatly  acuminated  with 
four  planes,  which  are  set  on  the  alternate  lateral  planes. 
Externally  crystals  shining  or  splendent,  and  vitreous. 
Cleavage  shining,  fracture  glistening  ;  lustre  intermedi- 
ate between  resinous  and  pearly.  Generally  translucent, 
and  passes  sometimes  into  transparent,  sometimes  to 
translucent  on  the  edges.     Yields  a  white  streak. 

Geognostic  and  Geogra/i/iic  Situations. — It  occurs  in 
Sweden,  in  primitive  rocks. 

Third  Subspecies. 

Compact  Red  Scapolite,  Jameson.  Dichter  Sca- 
polite. 

External  Characters. — Colour  dark  brick-red,  pass- 
ing into  pale  blood-red.  Seldom  occurs  massive,  more 
frequently  crystallized,  in  long,  fretjuenily  acicular, 
four-sided  prisms,  which  are  often  curved,  and  are  with- 
out terminal  crystallizations.  Externally  crystals  rough 
and  dull.  Internjlly  very  feebly  glistening,  almost 
glimmering.  Fracture  fine-grained  uneven,  approach- 
ing to  splintery.  Opaque,  or  very  faintly  translucent 
on  the  edges. 

Geognostic  and  Geografihic  Situations- — It  occurs  along 
with  the  other  subspecies,  in  metalliferous  beds,  at  Aren- 
dal  in  Not  way. 

Fourth  Subspecies. 

Elaolite,  Jameson. — Elliolith,  Klajxroth.  Fettstein, 
Werner.     Dichlei   Wernei  it,  //u!/.9OTan;i. 

External  Characters. — Colours  of  this  mineral  blue, 
which  inclines  more  or  less  to  green,  also  flesh-red, 
■which  falls  more  or  less  into  grey,  sometimes  even  in- 
clines to  brown.  Occurs  massive,  and  in  very  inii- 
Tnately  aggregated  granular  concretions.  Internally 
shining  or  glistening,  lustre  resinous.  Fracture  princi- 
pally in  the  red  variety,  flat  and  imperfect  conchoidal. 
Blue  variety  has  an  imperfect  double  cleavage.  Trans- 
lucint  in  a  low  degrc^.  Blue  variety,  when  cut  in  a 
particular  direction,  displays  a  peculiar  opalescence, 
not  unlike  that  observed  in  the  cai's-eye.  Has  the  same 
decree  of  h^nlness  as  the  other  subspecies. 

Chemical  Character. —  W'iicn  pounded,  and  thrown  into 
acids,  ii  j;cia'.in<iieb.  Before  the  blowpipe  it  melts  into 
a  milk-white  enamel. 


Constituent  Parts. — Silica,  ,  44.00 

Alumina,       .  34.00 

Lime,  .  o.l2 

Potash  and  Soda,       16.50 
Oxide  of  Iron,  4.00 — 98.62 

Vau<]ueli7i,  in  Hauy's  Tabl.  Comparative,  p.  178. 

Geognostic  and  Geografihic  Situations. —  The  blue  va- 
riety is  found  at  Laurwjg,  and  the  red  a'.  Staverri  and 
Friedrictiwarn,  both  in  the  rock  named  zircon  syenite. 

Uses. — Tlie  pale  blue  variety,  which  has  often  an 
opalesix-nci-  like  that  of  the  adularia-moonstone,  is  cut 
en  cabochon,  and  used  for  ring-stones.  When  set,  it 
is  ditVicuf.  to  distinguish  it  from  cat's  eye. 

Observations. — Few  of  the  newer  mineral  species  have 
had  so  many  names  given  to  them  as  Scapolite,  as  ap- 
pears from  the  following  enumeration:  1.  Paranthine ; 
2.  Wernerite;  3.  Arcticite ;  4.  Sodaite ;  5.  Natrolite; 
6.  Fuscite;  7.  Gabbronite ;  8.  Elaolite;  9.  Fettstein; 
10.  Lythrodes;   1 1.  Sijrcustein  ;   12.  Bergmannite. 

•  CiilASTOJuiTE,  Jameson. — Hohlspalh,  Werner. 

External  Characters. — Colouis  white  and  grey;  the 
white  colours  yellowish-white,  greenish- while,  greyish- 
white,  and  reddisli-wbile ;  grey  colours  pearl-grey, 
greenish-grey,  and  yellowish-gri-y.  Occurs  always  crys- 
tallized. Primitive  form  appears  to  lie  an  oblii|Ue  four- 
sided  prism,  with  lateral  edges  of  84°  48',  and  95°  12'. 
The  following  are  the  secondary  forms  : 

1.  Four-sided  prism,  in  which  the  lateral  edges  are 
rounded.  2.  Four  prisms  arranged  in  the  form  of  a 
cross. 

These  crystals  always  appear  as  if  they  had  been  at 
one  time  hollow,  and  these  hollows  filled  up  with  clay- 
slate,  the  position  of  which  varies  in  regard  to  the  crys- 
tals. Cleavage  double,  and  in  the  diiection  of  the  lateral 
planes  of  the  prism.  Lustre  of  the  cleavage  glistening, 
that  of  the  fracture  glimmering.  Fracture  splintery. 
Translucent.  Hard.  Scratches  glass,  leather  diflicultly 
frangible.     Sp.  gr.  2.944,  Hauy.  2.944,  Karsten. 

Chemical  Characters. — Ills  infusible  before  the  blow- 
pipe, and  becomes  white  and  nearly  opaque. 

Its  constituent  parts  have  not  as  yet  been  ascertained. 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
small  acicular  crystals  in  clay-slate  in  Wolfscrag  near 
Keswick,  and  near  the  summit  of  Skiddaw  in  Cumber- 
land ;  also  at  Aghavanagh,  and  Baltinglas-hill,  in  the 
county  of  Wicklow.  The  largest  and  most  beautiful 
crystals  are  found  in  clay-slate  near  to  St.  Brieux  in 
Brittany;  smaller  crystals  occur  in  the  clay-slate  of  St. 
Jago  di  Compostella  in  Gallicia. 

Observations — Chiasiolite  is  placed  immediately  after 
the  species  of  the  felspar  genus,  on  account  of  its 
supposed  affinity  with  them  ;  but  its  characters  are  still 
so  impcrlectly  known,  that  it  cannot  be  ai ranged  in  any 
of  the  present  genera. 

*»  SoDALiTE,  Jameson, — Sodalite,  Thomson. 

External  Characters. — Colour  intermediate  between 
celandine  and  mountain-green.  Occurs  massive,  and 
crystallized  in  rhomboidal  or  garnet  dodecahedrons. 
Externally  smooth,  shining  or  glistening  ;  internally  lon- 
gitudinal fracture  vitreous,  cross  fracture  resinous.  Has 
a  double  cleavage.  Fracture  conchoidal.  Fragments 
indeterminate  angular,  and  sliarp-edged.  Translucent. 
Hard  as  fr-lspar.  Brittle.  Easily  frangible.  Specific 
gravityz:2.378. 
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Chemical  Characters. — When  heated  to  redness,  it  does 
not  decrepitate,  nor  tall  to  powder,  but  becomes  dark- 
grey  ;  and  is  infusible  before  the  blowpipe. 

Const.  Parts. —?>\\\C3,      .              .  38.52 

Alumina,               .  27.58 

Lime,       .              .  2.70 

Cxide  of  Iron,      .  1.00 

Soda,        .               .  25.50 

Muriatic  Acid,    .  3.00 

Volacile  Matter,.  2.10 

Loss,        .              .  1.70—100.00 
Thomson,  in  Tr.  R.  S.  of  Ed.  vol.  vi.  p.  394. 

Geognostic  and  Geografihic  Situations. — It  was  dis- 
covered ai  Kantrdluarsuk,  a  narrow  tongue  of  land,  up- 
wards of  three  miles  in  length,  in  lat.  61°,  in  West 
Greenland,  by  Sir  diaries  Giesecke.  It  is  found  in  a 
bed  from  six  to  twelve  feet  thick,  in  mica-slate,  and  is 
associated  with  sahlite,  augite,  hornblende,  and  garnet. 

Clay  and  Lithomauge  Families. — The  minerals 
included  under  these  titles  have  no  regular  form  or 
cleavage,  and  cannot  therefore  be  connected  with  any  of 
the  mineral  species.  We  place  them  here  on  account 
of  thtir  affinity  with  some  of  the  members  of  the  pre- 
ceding genus. 

*  Clay  Family. 

In  this  group  or  family  we  include  the  following  mi- 
nerals, 1.  Ahiiiiinite,  2.  Common  Clay,  3.  Variegated 
Clay,  4.  Slate-Clay,  5.  Uiluiiiinous  Shale,  6.  Claystone, 
7.  Adhesive  Slate,  8.  Polier  Slate,  9.  Tripoli. 

*•  Litho.marge  Family. 

The  minerals  of  this  family  have  many  alliances  with 
the  preceding,  and  hence  are  placed  immediately  after 
them. 

1.  Lithomarge,  2.  Mountain  Soap,  3.  Yellow  Earth, 
4.  Bole. 

•  Clay  Family. 

I.  Aluminite,  Jameson. — Reine  Thonerde,  Werner. 

External  Characters. — Colour  snow-white,  which 
verges  on  yellowi&h-white.  Occurs  in  small  renifotm 
pieces.  Dull.  Fracture  fine  earthy  ;  consistence  inter- 
mediate between  friable  and  solid.  Opaque.  Soils 
slightly.  Affords  a  glistening  streak.  Adheres  feebly 
to  the  tongue.  Passes  from  very  soft  into  friable.  Feels 
fine,  but  meagre. 

Constituent  Parts. — Alumina,  .  31.0 

Water,  .  45.0 

Sulphuric  Acid,  21.5 

Lime,  .  2.0 — 99.5 

Bucholz. 

Geognostic  and  Geografihic  Situation. —  It  occurs  in 
calcareous  loam  in  the  alluvial  strata  around  Halle  in 
Saxony. 

2.    Common  Clay,  Jameson. 

Under  this  head  we  include  Loam  and  Potter's-Clay. 

Loam,  Jameson. — Leim,  fVemer. 

External  Characters. — Colour  yellowish-grey,  some- 
times inclining  to  greenish-grey,  and  is  spoiled  yellow 
and  brown.  Occurs  massive.  Dull,  and  feebly  glim- 
mering, when  small  scales  of  mica  are  present.     Frac- 


ture course  and  small-grained  uneven  in  the  large,  and 
in  the  small  earthy.  Soils  slightly.  Very  easily  fran- 
gible. Sectile,  and  the  streak  slightly  resinous.  Inter- 
mediate betweai  friable  and  soft,  but  inclining  more  to 
the  first.  Adheres  slightly  to  the  tongue.  Feels  rather 
rough,  and  very  slightly  greasy,  or  meagre. 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
great  beds  in  alluvial  districts. 

Uses. — The  mud-houses  we  meet  with  in  different 
countries  are  built  of  loam.  The  use  of  loam-bricks  is 
of  high  antiquity;  for  we  are  told  that  the  ancient  city 
of  Damascus,  and  the  walls  of  Babylon,  were  built  of 
bricks  of  this  substance. 

Potter's-Clay. — Topferthon,  Werner. 

a.  Earthy  Potter's-Clay, /ameiorj. — Erdiger  Top- 
ferthon,  Werner. 

There  are  two  kinds  of  this  clay,  viz.  Earthy  and 
Slaty. 

External  Characters. — Colours  white  and  grey  ;  very 
seldom  mountain-green.  Occurs  massive  ;  friable,  ap- 
proaching to  solid.  Internally  dull,  or  feebly  glimmer- 
ing, from  intermixed  scales  of  mica.  Fracture  in  the 
large  coarse-grained  uneven;  in  the  small  fine  earthy. 
More  or  less  shining  in  the  streak.  Fragments  very 
blunt-edged.  Opaque.  Soils  slightly.  Very  soft,  passing 
into  friable.  Sectile.  Adheres  strongly  to  the  tongue; 
more  strongly  than  loam.  Feels  rather  greasy.  Becomes 
plastic  in  water. 

Chemical  Characters. — It  is  infusible. 

Constituent  Parts. — Silica,       .  .  61 

Alumina,  .  27 

Oxide  of  Iron,      .  1 

Water,      .  .  11 — 100 

Klafiroth,  Chem.  Abhandl.  s.  282. 

Geognostic  Situation. — It  is  a  frequent  mineral  in  al- 
luvial districts,  where  it  sometimes  occurs  in  beds  of 
considerable  thickness  ;  it  has  also  been  observed  in  se- 
condary or  floEtz  formations. 

Geographic  Situatio7i. — It  occurs  in  many  districts  in 
England,  Scotland,  and  Ireland. 

Uses. — It  is  used  in  potteries,  in  the  manufacture  of 
the  difi'erent  kinds  of  earthen-ware;  it  is  also  made  into 
biicks,  tiles,  crucibles,  and  tobacco-pipes;  and  is  em- 
ployed in  improving  sandy  and  calcareous  soils. 

(6.)  Slatt  Potter's-Clay,  ynmfson.— Schiefriger 
Topferthon,  Jl'erner. 

External  Characters. — Most  frequent  colour  dark 
smoke-grey,  seldomer  bluish  and  pearl-grey.  Occurs 
massive.  Lustre  of  the  principal  fracture  glistening; 
cross-fracture  dull.  Principal  fracture  very  imperfect 
slaty;  crosslracture  fine  earthy.  Fragments  often  tabu- 
lar. Does  not  adhere  so  strongly  to  the  tongue  as  the 
earthy  kind,  but  becomes  more  shining  in  the  streak; 
feels  more  greasy. 

Geognostic  Situation. — It  occurs  in  considerable  beds 
in  aliuviai  distrii  tb,  along  with  earthy  Potter's-clay. 

3.  Variegated  Clay,  Jameson. — Bunter  Thon, 
Wrrncr. 

External  Characters. — Colours  white,  grey,  yellow, 
red,  and  brown.  Occurs  massive.  Internally  dull. 
Fiactuic  coarse  earthy,  inclining  to  slaty.  Fragments 
blunt-L-dgcfl.  Becomes  strongly  resinous  in  the  streak, 
moiesothan  the  preceding  kinds.  Soft,  inclining  to 
friable.  Sectile.  Adheres  pretty  strongly  to  the  tongue. 
Feels  rather  greasy. 
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Geognostic  and  Geografihic  Situations, — It  occurs  in 
alluvial  dtposiics  near  Wenrau,  in  Upper  Lusaiia. 

4.  Slate-Clay,  Jameson. — Schiefer  Thon,  Werner. 

External  Characters. — Colours  smoke  and  ash  grey, 
greyish-black,  and  sometimes  bluish  and  yellowish-grey, 
and  brownish-red.  Occasionally  contains  impressions  of 
unknown  ferns  and  reeds.  Massive,  dull,  or  glimmer- 
ing, owing  to  the  intermixed  scales  of  mica.  Fracture 
in  the  large  more  or  less  perfect  slaty  ;  in  the  small, 
earthy.  Fragments  tabular.  Opaque.  Intermediate 
between  soft  and  very  soft.  Affords  a  dull  grey-coloured 
streak.  Easily  frangible.  Adheres  slightly  to  the 
tongue.  Fills  Monuu  hat  greasy.  Specific  gravity,  2.635, 
Karsten  — 2.680   Kirtvan. 

Geognostic  Situation. — It  occurs  in  beds  in  all  the 
setoiid.iry  coal-lormations.  It  passes  into  claysione, 
sandstone,  and  bituminous-shale,  and  sometimes  inclines 
to  clay-slate. 

Geografihic  Situation. — It  occurs  more  or  less  abun- 
dantly 111  all    he  coal-ilisli  lets  in  this  island. 

5.  BiTU.MiNous  Shale,  Jameson. — Brandschiefer, 
JVemer. 

External  Characters. — Colour  light  brownish-black, 
which  sometimes  passes  into  blackish-brown.  Occurs 
only  massive.  Internal  lustre  feebly  glimmering. 
Fracture  rather  thin  and  straight  ^laty.  Fragments 
tabular.  Opaque.  Becomes  resinous  in  the  streak,  but 
the  colour  not  changed.  Vciy  soft,  approaching  to 
soft.  Rather  scctile,  and  easily  frangible.  Feels  rather 
greasy.  Specific  gravity,  1.991,2.049,  Kirwan,  2.060, 
Karsten. 

Geognostic  Situation. — It  occurs  principally  in  rocks 
of  the  coal-tormation,  where  it  frequently  alternates  with, 
and  passes  into,  slate-clay,  and  also  into  coal. 

Geografihic  Situation. — It  occurs  in  all  the  coal  dis- 
tricts in  tuis  island,  and  also  in  those  of  Bohemia,  Po- 
land, Silesia,  and  other  countries. 

6.  Claystone    Tameson. — Thonstein,  Werner. 

External  Characters. — Colours  grey,  white,  blue,  and 
red.  Someiimis  veined,  spotted,  and  striped.  Occurs 
massive.  Internally  dull,  when  it  does  not  contain  acci- 
dentally mixed  glimmering  particles.  Fracture  fine 
earthy,  but  sometimes  passes  to  fine-grained  uneven, 
and  even  inclines  to  slaty  and  conchoidal.  Opaque. 
Semi-hard,  somttimes  soft,  and  even  very  soft.  Specific 
gravity,  2.210   Karnten. 

Geognostic  Situation. — It  occurs  in  beds,  along  with 
porpnyiA  ;  also  lurn.ing  the  basis  of  clay  porphyry,  in 
beds,  along  with  black  coal,  and  as  a  constituent  of  some 
kinds  of  tuff. 

Geografihic  Situation. — It  occurs  along  with  second- 
ary p'-rphyry  in  tiic  Pentland  Hills;  in  a  similar  situa- 
tion in  I  he  island  of  Arran;  on  the  mountains  of  Tinto  ; 
in  the  Ochil  Hills;  and  in  many  other  places  of  Scot- 
land. 

Uses. — When  of  sufficient  hardness,  it  is  used  as  a 
building  siont ;  also  for  lintels  and  door-posis,  and  can 
be  formed  into  water-troughs.  It  forms  an  indifferent 
paving  sione. 

7.  Adhfsivf, Slate  Tameson.— KIcbschiefcr,  Werner. 
External  Charactrri,, — Colours  grey  and  while.  M.is- 
sive.  Dull.  Fraciur.  straight  slaty  ;  thick  or  thill  slaiy. 
Fi^gmeiits  tabular.  Soft,  passing  into  very  soft.  Sittile. 
Feels  somewhat  sTn-.-sy.  .^;^i  ■  res  strongly  to  the  tongue. 
Specific  gravity,  2,080,  Ktafirolh. 


Chemical  Character. — Infusible  before  the  blowpipe. 
Constit.  Farts. — Silica,         .  .  58.0 

Alumina,    .  .  5.0 

Magnesia,  .  6  5 

LAme,         .  1.5 

Iron  and  Manganese,  9.0 

Water,       .  .  19.9 — 100. 

Bucholz. 
Geognostic  Situation. — It  occurs  in  beds  in  secondary 
gypsum,  11. id  coiiiJins  imbedded  menilite. 

Geografihic  Situation. — It  has  hitherto  been  found  only 
in  the  i;\p;>um  fur. nation  around  Paris. 

8.  PoLiEU.  or  Polishing  Slate,  Jameson. — Poliers- 
chiefer,  Wrrner. 

External  Characters. — Colours  white,  grey,  brown, 
and  yellow.  Occurs  mabsive.  Dull.  Principal  fracture 
straight  and  thin  slaty;  cross  fracture  fine  earthy. 
Opaque.  Soils  slightly.  Very  soft,  passing  into  friable. 
Uncommonly  easily  frangible.  Feels  fine,  but  meagre. 
Sp>  cific  gravity.  0.590 — 0.606,  Haberle. 

Constituent  Parts.     Silica,  .  79.0 

Alumina,  .  1  00 

Lime,  .  1.00 

Oxide  of  iron,  4.00 

Water,  .  14.00—99.00 

Bucholz,  in  Journ.  fur  d.  Chemie  et  Physik,  b.  ii.  s.  28. 
Geognostic    and  Geografihic  Situations. — It    forms    a 
bed  in  the  neighbourhood  of  rocks  of  the  coal-forma- 
tion, at  Planitz  in  Saxony. 

IX  Ttipoli,  Jameson.  Tripel,  Werner. 
External  Characters. — Colours  grey,  white,  and  yel- 
low. Occurs  massive,  and  in  whole  beds.  Dull. 
Fracture  sometimes  fine,  sometimes  coarse  earthy,  and 
in  the  great  inclines  to  slaty.  Opaque.  Soft,  some- 
times passing  into  very  soft.  Not  very  brittle,  and 
rather  easily  frangible.  Feels  meagre,  and  rather 
rough.  Does  not  adhere  to  the  tongue.  Specific  gra- 
vity 2.202,  Bucholz. 

Chemical  Character.  It  is  infusible  before  the  blow- 
pipe. 

Rottenstone. 
Constituent  Parts.     Silica,      ...  4 

Alumina,      .         .  86 

Carbon,  .         .        10 — 100 

Phillifis. 
Geognostic  Situation.     It  occurs  in  beds  in  coal-fields ; 
also  ill  beds  along  with  secondary  limestone,  and  alter- 
natini;  with  clay,  under  basalt. 

Geografihic  Situation.  It  is  found  at  Bakewell  in 
Derbysiiiie,  where  it  is  named  Rottenstone,  and  in  many 
othei    parts  of  the  world 

Uses.  On  account  of  the  hardness  of  its  particles,  it 
is  used  for  polis!iing  stones,  metals,  and  glasses. 

**  Litho.mauge  Family. 

I.  LiTHOMARGE.  Jameson — Steinmark,  Werner. 

External  Characters  -Colours  white,  giey,  blue,  and 
yellow.  Oci-urs  massive,  disseminated,  and  globular 
or  aniygdaloidal.  Dull.  Fracture  fine  earthy  in  the 
small,  and  large  conchoidal,  and  sometimes  even,  in 
the  great.  Fragments  indeterminate  angular,  and 
rather  blunt-edged.  Opaque.  Becomes  shining  in  the 
streak.  Very  soft,  sectile,  and  easily  frangible.  Ad- 
heres strongly  to  the  lonirue.  Feels  fine  and  greasy.  Spe- 
cific grivity,  2  419.  A'o/'/'— 2  435 — 2.492,  Breithaufit. 

Geognostic  and  Geografihic  Situations,  li  ociurs  in 
veins  in  porphyry,  gneiss,  greywacke,  and  serpentine: 
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in  drusy  cavities  in  topaz-rock;  or  nidular,  in  basalt, 
amygdaloid,  and  serpentine;  and  it  is  said  also  in  beds, 
in  a  coal-forinalion.  It  is  found  in  Scotland,  England, 
Germany,  &c. 

II.  Mountain  Soap,  Jameson.     Bergseife.  Werner. 
External    Characters. — Colour    pale   brownish-black. 

Occurs  massive.  Dull.  Fracture  fine  earthy.  Frag- 
ments indeterminate  angular.  Opaque.  Becomes  shin- 
ing in  the  streak.  AVriies,  but  does  not  soil.  Very 
soft,  and  perfectly  sectile.  Easily  frangible.  Adheres 
strongly  to  the  longue.  Feels  very  greasy.  Light, 
bordering  on  rather  lioavy. 

Geognostic  and  Geografihic  Situations.  It  occurs  in 
trap-iock=  in  tiie  island  ol  Skye. 

ijse. — It  is  valued  by  painters  as  a  crayon. 

III.  Yellow  Earth.  Jameson.  Gelberde,  IVerncr. 
Arcile  oc^t■u^e  jaune  grapluque,  Hauy. 

External  Characters. — Colour  ochre-yellow,  of  dif- 
ferent degrees  of  ituensiiy.  Occurs  massive.  Dull  on 
the  cross  fracture,  but  glimmering  on  the  principal  frac- 
ture. Fracture  in  the  large  inclines  to  slaty ;  in  the 
small,  it  is  earthy.  Fragments  tabular,  or  indeterminate 
angular.  Becomes  somewhat  shining  in  the  streak. 
Opaque.  Soils  and  writes  slightly.  Very  soft,  passing 
into  friable.  Easily  frangible.  Adhcris  pretty  strongly 
to  the  tonijue.  Feels  rather  gnasy.  Specific  gravity, 
2.240,  Breithaufit. 

Geognostic  and  Geografihic  Situations. — It  is  found 
at  Wuiiraw,  in  Upper  Lusatia,  where  it  is  associated 
wi'h  clay,  and  clay  ironstone. 

Uses. — It  may  be  employed  as  a  yellow  pigment; 
and  when  burnt,  it  is  sold  by  the  Dutch  under  the  name 
of  English  red.  The  remains  in  Pompeii  show  that  it 
was  u-.cd  as  a  pigment,  both  in  its  yellow  and  red  state, 
by  the  ancient  Romans.  It  appears  to  have  been  known 
to  Theophrastus  as  a  yellow  pigment. 

VI.  Bole*   Jameson.     Bol,  Werner. 

External  Characters. — Colours  brown,  yellow,  and 
very  rarely  pale  ticsh-red,  and  brownish-black.  Some- 
times spotted  and  dendritic.  Massive,  and  disseminat- 
ed. Internally  lustre  gliinmering,  and  very  rarely  dull. 
Fracture  perfect  conchoidal.  Red  variety  feebly  trans- 
lucent, the  yellow  iranblucent  on  the  edges,  and  the 
brown  and  the  black  opaque.  Very  soft,  approaching 
to  soft.  Rather  sectile,  and  very  easily  frangible. 
Feels  greasy.  Becomes  shining  and  resinous  in  the 
streak.  Atlheri-s  to  the  tongue.  Specific  gravity, 
1.922.  Karsten. — Fiom  1  4  to  2  00,  JTirwan.  1.777,2.051, 
Breithaufit. 

Chemical  Characters.  When  immersed  in  water,  it 
breaks  in  pieces  uith  an  audible  noise,  with  the  evolu- 
tion of  air-bubbles,  and  falls  into  powder.  Before  the 
blowpipe,  it  nselts  ii.io  a  grcenish-grey  coloured  slag. 

Geognostic  Situation.  The  geognostic  siiuation  of 
this  mmeial  is  rathtr  circumscribed,  ii  having  been 
hitherto  observed  only  in  secondary  or  floetz  trap-rocks, 
principally  ii.  irap-tuflf,  wacke,  and  basalt,  in  which  it 
occurs  in  ai.gul.M-  |)i-.;ces,  and  disseminated. 

Geografihic  Situation.  It  is  found  at  Strigau  in  Sile- 
sia, ■  i.ii  til  ot.itr  pia.  es. 

Uses. — I'.  Aa»  formerly  an  article  of  the  Materia  Me- 
dica,  and  used  as  an  astringent,  and  in  some  places  is 
still  employed  in  veterinary  practice.  It  is  said  that 
tobacco-pipes  are  sometimes  made  of  bole,  and  that  it  is 
an  ingredient  in  the  glaze  of  some  kinds  of  earthen 
ware. 


Genus  VIII.    AUGITE. 

Prismatic.  Hardness  :3  4.5, — 7.  If  above  6,  the 
Sp.  gr.  —  3.2  and  more.  Sp.  gr.  ^:  2  7 — 3.5.  Below 
3.2  is  easily  cleavable  according  to  an  oblique  prism. 
No  metallic  pearly  lustre. 

This  genus  contains  four  species,  viz.  1 .  Oblique- 
edged  Augite.  2.  Straight-edged  Augite.  3.  Prisma- 
toidal  Augite      4.  Prismatic  augite. 

I.  Obli«iue-edged  Augite,  Jameson. — Schiefkanti- 
ger  Augit,  Mohs. 

Prism  ^92°  18'.  Cleavage  indeterminate  diagonal. 
Hardness ^  S.O — 6.0.     Sp.  gr.  —  3.2  — 3.5. 

This  spicies  contains  seven  subspecies,  viz.  Foliated 
Augite,  Granular  Augite,  Conchoidal  Augite,  Common 
Augite,  Coccolite,  Diopside,  and  Sahlite. 

First  Subspecies. 

FoLi.\TED  Augite,  Jameson. — Blaettriger  Augit, 
Werner. 

External  Characters. — Colours  black  and  green.  Crys- 
tallized in  six-sided  prisms,  bevelled  on  the  extremities, 
and  also  in  twin  crystals.  Internally  it  is  siiining,  inclin- 
ing to  splendent,  and  the  lustre  resino-vitreous.  Frac- 
ture conchoidal.  Opaque,  or  translucent  on  the  edges. 
Chemical  Characters — Fusible  with  difficulty  into  a 
black  enamel. 

From  ^Etna. 
Constituent  Parts. — Silica,       .  52  00 

Alumina,  .  .  3  33 
Magnesia,  .  10.00 
Lime,  .         .     13.20 

Oxide  of  Iron,  14.66 

Oxide  of  Manganese,  2  00 — 95. 1« 
Vauquelin.  Journ.  de  Min.  N.  39.  p.  176. 
Geografihic  Situation. — Occurs  only  in  secondary  trap- 
rocks,  and  in  lava. 

Geografihic  Situation. — It  is  found  in  basalt  in  different 
districts  in  Scotland,  and  abundantly  on  the  continent. 

Second  Subspecies. 

Granular  Augite,  Jameson. — Korniger  Augit, 
Werner. 

External  Characters. — Colour  greenish-black.  Oc- 
curs massive,  in  coarse  and  small  angulo-granular  con- 
cretions. Also  crystallized  in  broad  six-sided  prisms, 
bevelled  or  acuminated  on  the  extremities.  Surface 
rough  and  glisteiang.  Internally  glistening  and  resin- 
ous.    Fracture  uneven.     Opaque. 

Geognostic  and  Geografihic  Situations This  subspe- 
cies of  au>;ite  has  been  hitherto  found  only  in  primitive 
rocks  at  Arendal  in  Norway,  in  several  of  the  iron- 
mines,  particularly  that  named  Ulve-Grube. 

Third  Subspecies. 

Conchoidal  Augite,  Jameson. — Muschlicher  Augit, 
Werner 

External  Characters. — Colours  black,  green,  and 
sometimes  even  liver-brown.  Occurs  in  imbedded 
grains.  Lustre  splendent,  and  resino-vitreous.  Frac- 
ture imperfect,  and  flat  conchoidal.  Translucent  on 
the  edges,  or  translucent.  Agrees  in  its  other  charac- 
ters wi'h  the  foregoing  subsneries. 

Geognostic  and  Geografihic  Situations.— h  occurs  only 
in  secondary  trap-iocks,  and  is  tlie  rarest  of  the  sub- 
species of  this  species.  The  finest  specimens,  from  twc 
to  three  inciies  in  diameter,  are  found  in  the  vesiculav 
basalt  of  Fulda. 
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Fourth  Subspecies. 

CoMMOs  AvGiTF.,  Jameson.  Oenieiner  Augit,  Werner. 

External  Characters. — Colours  blackish-ijreen  and 
velvet-black.  Occurs  in  large  and  small  imbedded 
grains.  Internally  its  lustre  is  intermediate  between 
shininjj  and  glistening,  and  is  resinous.  Fracture  coarse, 
and  small-grained  uneven.  Sometimes  inclining  to  im- 
perfect conchoidal.  Translucent  on  the  edges,  seldom 
translucent.  Its  other  characters  agree  with  the  foliat- 
ed subspecies. 

Geognostic    and     Geografibic     Situations It    occurs 

principally  in  secondary  trap-rocks,  as  basalt  and  green- 
stone, and  also  in  lavas.  The  secoiuiary  trap-rocks  of 
France,  Germany,  and  Britain,  and  ihe  lavas  of  Vesu- 
vius and  Iceland,  in  many  cases  abound  with  this  mine- 
ral. 

Fifth  Subspecies. 

CoccoLiTE,  Jameson Kokkolilh,  Werner. 

External  Characters. — Colour  green.  Occurs  massive, 
also  in  granular  concretions.  Sometimes  crystallized 
in  the  same  form  as  the  other  subspecies.  Internally 
shining,  sometimes  approaching  to  glistening,  and  lus- 
tre vitreous,  inclining  to  resinous.  Fracture  uneven. 
Translucent,  or  translucent  on  the  edges. 

Geognostic  Situation. — It  occurs  in  mineral  beds  sub- 
ordinate to  the  primitive  trap  formation,  where  it  is  as- 
sociated with  granular  limestone,  garnet,  and  magnetic 
iron-ore. 

Geogra/ihic  Situation. — It  occurs  at  Arendal  in  Nor- 
way ;  in  the  iron  mines  of  Hellsta  and  Assebro  in  Suder- 
nianland;  and  in  many  places  in  Nericke,  in  Sweden. 

Sixth  Subspecies. 

DiopsiDE,  Jameson. — Diopsid,  Werner. 

External  Characters. — Colours  greenish-white,  green- 
ish-grey, and  pale  mountain-green.  Occurs  massive, 
disseminated,  in  lamellar  concretions,  which  sometimes 
approach  to  prismatic  ;  and  crystallized  in  low,  oblique 
four-sided  prisms,  and  also  in  six  and  eight-sided 
prisms.  Externally  shining,  glistening,  and  pearly;  in- 
ternally shining  and  vitreous.  Fracture  uneven,  some- 
times inclining  to  imperfect  and  small  conchoidal. 
Translucent. 

Geognostic  and  Geografihic  Situations. — It  is  found  in 
the  hill  of  Ciarmeila  m  Piedmont;  also  in  the  Black 
Rock  at  Mussa,  near  the  town  of  Ala,  in  veins,  along 
with  epidote  or  pistacite,  and  hyacinth-red  gaiiiets; 
and  in  the  same  district,  in  a  vein  traversing  serpentine, 
along  with  prehnite,  calcareous-spar,  and  iron-glance  or 
specular  iron-ore. 

Seventh  Subspecies. 
Sahlite,  Jameson. — Sahlit,  Werner. 

External  Characters. — Colour  green.  Occurs  mas- 
sive, and  in  suiiii;;ht  laniellcr  and  coarse  granular  con- 
cretions; also  crystallized  in  four-sided  prisms.  Inter- 
nally the  lustre  of  the  principal  fracture  is  shining, 
splendent  and  vitreous  ;  that  of  the  cross  fracture  dull. 
Fracture  uneven.     Translucent  on  the  edges. 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
the  is  and  of  Unst  in  Slielland;  in  granular  limestone 
in  the  island  of  Tiree,  one  of  the  Hebrides  ;  in  lime- 
stone in  Glen  Tilt;  in  Rannoch  ;  in  the  silver  mines 
of  Sala,  in  Westmanland  in  Sweden,  associated  with 
asbestous  actynolite,  calcareous-spar,  iron-pyrites,  and 


galena;  near  Arendal  in  Norway,  along  with  magnetic 
iron-oie,  common  hornblende,  calcareous-spar,  and  sel- 
dom with  felspar  and  black  mica.  Some  of  the  varie- 
ties of  asbesius  and  actynolite  of  authors  belong  to  au- 
gite,  particularly  those  varieties  met  with  in  secondary 
trap  rocks. 

2.  Stuaight-Fdged  Augite,  Jameson Rechtkan- 

tiger  Augit,  Mohs. 

Prism  zi  124°  34'.  Cleavage  indeterminate  diagonal. 
Hardness  zz  5  0 — 6.0.  Sp.  gr.  :z:2.7 — 3.2. 

This  species  contains  five  subspecies,  viz.  Carinlhin, 
Hornblende,  Actynolite,  Tremolile,  and  Asbestus. 

FinsT  Subspecies. 

Cauintiiin,  Jamcson.-~Kavin{hin,  Werner. 

External  Characters. — Colour  black.  Occurs  massive 
and  disseminated;  and  the  massive  varieties  in  coarse 
granular  concretions.  Internally  splendent,  and  lustre 
resino-vitreous.  Fracture  conchoidal.  Greenish-black 
varieties  are  strongly  translucent  on  the  edges,  but  the 
velvet-black  opaque. 

Geognostic  and  Geograjihic  Situation. — It  occurs  in 
the  Saualpe  in  Carinthia,  in  a  bed  in  primitive  rock,  as- 
sociated with  quartz,  kyanite,  garnet,  and  zoisite. 

Second  Subspecies. 

HonxBLEXDE,  Jameson. — Hornblende,  JVerner. 

This  species  is  divided  into  three  kinds,  viz.  Common 
Hornblende,  Hornblende-Slate,  and  Basaltic  Hornblende. 

First  Kind. — Common   Hornblende,  Jameson Ge- 

meiner  Hornblende,  Werner. 

External  Characters. — Colours  black  and  green.  Oc- 
curs massive,  disseminated,  and  in  granular  concretions. 
Rarely  crystallized  in  oblique  four-sided  prisms,  and 
also  in  six-sided  prisms.  Internally  the  lustre  is  shin- 
ing and  pearly.  Fracture  coarse  and  small  grained 
uneven.  Black  coloured  varieties  opaque,  but  the 
green  generally  translucent  on  the  edges.  Yields  a 
mountain-green,  inclining  to  a  greenish-grey  coloured 
streak.  When  breathed  on  or  moistened,  even  when 
brought  from  a  colder  to  a  warmer  place,  it  yields  what 
is  called  a  bitter  smell. 

Chemical  Characters. — It  melts  before  the  blowpipe, 
with  violent  ebullition,  into  greyish-black  coloured  glass. 

Common  Hornblende  from  Nora  in  Westmanland. 
Const.  Parts. — Silica,       .         .  .         42.00 

Alumina,  .     12.00 

Lime,       .  11.00 

Magnesia,  .       2.25 

Oxide  of  Iron,  .         30.00 

Ferruginous  manganese,    0  25 
Water,         .         .         ,      0.75 

Trace  of  Potash,  98.25 

Klajiroth,  Beit.  b.  v.  s.  153. 
Geognostic  Situation, — It  uccurs  in  great  abundance 
in  primitive  rocks,  and  also  in  some  rocks  of  the  secon- 
dary class. 

Geografihic  Situation. — It  occurs  very  abundantly  in 
Scotland,  in  greenstone  and  syenite  ;  and  imbedded  in 
limestone,  gneiss,  and  mica-slate.  It  is  found  in  similar 
rocks  in  England;  and  plentifully  in  the  primitive  trap- 
rocks  of  Ireland. 

Second  Kind. — Horneblende-Slate,  Jameson. 
Hornblende  Schiefer    Werner. 

External  Characters.^Co\o\iv  green.  Occurs  massive, 
and  in  thin  promiscuous  prismatic  concretions.     Inter- 
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iialiy  giistening,  passiiiq:  into  shining  and  pearly.  Fi-ac- 
ture  straight  slaty.  Opaque.  Yields  a  j^reeuisli-grey 
coloured  streak. 

GeognoaCic  Siiualion. — It  occui's  in  beds,  in  granite, 
gneiss,  mica-slate,  tuiailz-iock,  someliiiies  also  in  clay- 
slate,  and  frequently  along  with  beds  of  primitive  lime- 
stone, 

Geografiliic  Situations. — In  Scotland,  it  occurs  in 
gneiss,  in  the  districts  of  Braeniar  and  Abertleen,  in 
Aberdeenshire  ;  in  Banffshue,  as  near  Portsoy  ;  in  Ar- 
gyleshire,  as  in  the  isiantls  of  Coll,  Tiree,  Sec;  in  In- 
verness-shire, as  in  the  islands  of  Roaa,  Lewis,  &c. ;  and 
in  many  other  parts  in  Scotland  ;  and  also  in  England 
and  Ireland. 

Third  Kind. — Basaltic  Hornblende,  Jameson. — 
Basaliische  Hornblende,  Werner. 

External  Characters. — Colour  black.  Occurs  crys- 
tallized, in  six-sided  prisms,  variously  modified.  Lustre 
of  cleavage  splendent  and  vitreous,  approaching  to 
pearly  ;  that  of  the  cross  fracture  glistening.  Fracture 
small-graineduneven,appi'oaching  to  conchoidal.  Opaque. 
Rather  harder  than  common  hornblende.  Afl'ords  a  dark 
greyish- white  streak. 

Geognostic  and  Geografihic  Situation. — It  occurs  im- 
bedded in  trap-rocks  in  Scotland,  and  other  countries. 

TjiiBD  Subspecies. 
AcTYNOLiTE,  Jameson. — Strahlstein,  Werner. 
This  subspecies  is  divided  into  three  kinds,  viz.   As- 
bestous    Actynolite,   Common  Actynolite,    and    Glassy 
Actynolite. 

J^irst  Kind. — Asbestous  Actynolite,  Jameson. — 
Asbestarliger  Strahlstein,  Werner. 

External  Characters. — Colours  grey,  green,  blue,  and 
brown.  Occuis  massive,  in  distinct  concretions,  which 
are  fibrous,  and  sometimes  collected  into  others  which 
are  wedge-shaped  and  granular.  Rarely  occurs  crystal- 
lized, in  delicate  capillary,  rigid,  moss-like,  superim- 
posed crystals.  Internally  the  lustre  is  glistening  and 
pearly.  Opaque,  or  slightly  translucent  on  the  edges. 
Fibres  or  concretions  in  groups  are  soft,  but  individually 
equally  hard  with  the  other  varieties  of  actynolite. 

Geognostic  Situation. — It  occurs  in  beds  in  gneiss, 
mira-siate,  and  granular  limestone. 

Geografihic  Situation. — In  Scotland,  also  in  Norway, 
Sweden,  &c. 

Second  Kind. — Common  Actynolite. — Jameson. — 
Gemeincr  Strahlstein,  Werner. 

External  Characters. — Colour  green.  Occurs  mas- 
sive and  disseminated  ;  also  in  wedge-shaped  prismatic 
concretions,  which  are  scopiform,  stellular,  and  pro- 
miscuous; these  sometimes  pass  into  angulo-granular 
concretions.  Frequently  the  prismatic  concretions  are 
collected  into  large  granular  concretions.  Internally 
shining,  inclining  to  glistening,  and  pearly  inclining  to 
vitreous.  Fracture  uneven  and  conchoida'l.  Generally 
translucent  on  the  edges. 

Geognostic  Situation. — It  occurs  in  beds  in  gneiss, 
tnica-slate,  and  talc-slate. 

Geographic  Situation. — It  occurs  at  Eilan  Reach  in 
Glentlg,  in  Inverness-shire  ;  near  Fortrose  in  Cromarty  ; 
in  the  parish  of  Sleat,  in  the  isle  of  Skye  ;  diflerent  places 
in  the  isle  of  Lewis. 

Third   Kind. — Glassy  Acttnolite,  Jameson. — Gla- 
sartiKcr  Strahlstein,  Werner. 
Vol.  XIII.     Part  II. 


External  Characters. — Colour  green.  Occurs  mas- 
sive :  also  in  prisinutit  distinct  coiicretions,  which  arc 
fibrous,  or  radiated,  arranged  in  a  scopiform,  and  rarely 
in  a  piomisiuous  manner;  and  these  are  again  collected 
into  wecige-shaped  prismatic  or  granular  concretions. 
Internally  shining,  sometimes  splendent,  and  interine- 
diale  between  vitreous  and  pearly.  Translucent  or  semi- 
transparent.  Brittle.  Uncommonly  easily  frangible 
Traversed  by  numerous  parallel  rents. 

Geognostic  and  Geegrafihic  Situations. — It  occurs  in 
primitive  rocks  in  the  isle  of  Skye,  and  other  parts  of 
Scotland. 

Fourth  Subspecies. 

Tremolite,  Jameson.— -TremoWth,  Werner. 

This  subspecies  is  divided  into  three  kinds,  viz.  As- 
bestous Tremolite,  Common  Tremolite,  and  Glassy 
Tremolite. 

First  Kind. — Asbestous  Tremolite, Tameson.  As- 
besiartiger  Tre;noli',  Werner. 

External  Characters. —  .Most  common  colour  grey- 
ish-wliite;  it  is  also  yellowish- white,  greenish-white, 
rarely  reddish-white,  and  pale  violet  blue.  Occurs 
massive  ;  also  in  fibrous  or  very  lliin  prismatic  distinct 
concretions.  Internally  shining,  approaching  to  glist- 
ening, and  pearly.  Translucent  on  the  edges.  Rather 
easily  frangible. 

Geognostic  Situation. — It  occurs  most  frequently  in 
granular  foliated  limestone,  or  in  dolomite  ;  sometimes 
in  chlorite;  and  more  rarely  in  secondaiy  irap-rocks. 

Geografihic  Situation. — It  occurs  in  foliated  granular 
limestone  in  Gleii  Tilt,  in  Perthshire,  and  in  Glen  Elg 
in  Inverness-shire  ;  in  dolomite  in  Ahercfeenshire  and 
Icolnikill;  in  the  Shetland  Islands;  and  in  basalt  in  the 
Castle  Rock  of  Edinburgh. 

Second  Kind. — Common  Trkmolitk,  Jameson. — Ge- 
meii  ei  Treniolit,  flWner. 

External  Characters — Most  frequent  colour  white, 
seldom  grey,  pale  asparagus-green,  and  blue.  Occurs 
massive;  also  in  distinct  concretions,  which  are  prisma- 
tic, and  these  are  collected  into  longish  granular  concre- 
tions. Sometimes  crystallized  in  oblique  foui-sided 
prisms.  Lustre  shining,  and  intermediate  between  vitre- 
ous and  pearly.  Fracture  uneven  ot  conchoidal.  Trans- 
lucent or  semi-transparent.  Rather  brittle.  Easily 
frangible.     Powder  rough  to  the  feci. 

Geognostic  Situation. — Like  the  asbestous  subspecies 
occurs  principally  in  granular  limestone,  or  dolomite, 
and  in  metalliferous  beds. 

Geografihic  Situation. — It  occurs  in  Glen  Tilt,  Glen 
Elg,  and  ill  the  Shetland  Islands;  also  at  Clicker  Tor 
ill  Cornwall. 

Third  Kind. — Glassy  Tremolite,  Jameson. — Gia- 
sartiger  Tremolith,  Werner. 

External  Characters. — Colour  white.  Occurs  mas- 
sive ;  also  in  distinct  concretions,  which  are  straight 
and  scopiform  prismatic,  wiUi  numerous  cross  rents,  and 
these  are  again  giouped  into  thick  and  wedge-shaped 
concretions.  Frequently  crvstallized  in  long  acicular 
crystals.  Lustre  shinin,i;,but  in  a  lower  degree  than  the 
preceding  subspecies,  and  intermediate  between  vitreous 
and  pearly.     Translureiit. 

Geognostic  Situation It  is  the  same  as  that  of  the 

preceding  subspecies,  occurring  principally  along  with 
granular  limestone. 
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Geografihic  Situaiien. — In  Scollano  it  occiiis  along 
with  tliL-  other  kinds. 

Fifth  Suuspecies. 

AsBESTLS,  Jamenon.     Asbest,  lyerner. 

Tiiis  subspecies  is  divided  into  four  kinds,  viz.  Rock- 
Cork,   Amianthus,  Common  Asbestus,  and  Rock- wood. 

lursc  Kind.  RocK-ConK,  Jameson.  Berg  Cork,  Werner. 

Exlernat  Characters. — Colours  white,  i;rey,  and  yel- 
low. Occurs  tuijssive,  in  plates  that  var)  in  thickness, 
corroded,  and  with  impressions;  and  liiesc  forms  are 
composed  of  delicate  and  promiscuous  fibrous  concre- 
tions. Internally  feebly  glimmcrinjj,  or  dull.  Fracture 
fine  grauied  uneven,  mclinnig  to  slaty  in  the  large. 
Ojjaiiue.  Very  soft.  Beco)nes  shimng  in  the  streak. 
Sectile,  almost  like  coinmon  cork.  Slightly  elastic 
flexible.  Difficultly  frangible.  Adheres  slightly  to  the 
tongue.  limits  a  gratmg  sound  when  we  iiandle  it. 
Feels  meagre.  So  light  as  to  swim  on  water.  Specific 
gravity,  0.679,  0.991,  Bnsson. — 0.991,  liauij. 

Chemical  Characters. — It  melts  with  great  difiiculty 
before  tne  blowpipe  into  a  milk-white  nearly  translu- 
cent glass. 

Gsognostic  Situation. — It  occurs  in  cotemporaneous 
veins  in  serpentine,  and  in  red  sandstone;  also  in  me- 
talliferous veins  in  primitive  and  tiansition  rocks;  and 
occasionally  in  mineral  beds. 

Gcogra/ihic  Situation. — It  occurs  in  veins  in  the  ser- 
pentine ol  Portsoy,  and  in  the  red  sandstone  of  Kincar- 
dineshire; in  plates,  in  the  lead-veins  at  Lead  Hills  and 
Wanlockhead  in  Lanarkshire;  and  in  small  quantities  at 
Kildrummie  in  Aberdeenshire. 

Second  Kind.  Amianthus,  or  Flexible  Asbestus, 
■lameson.     Amiant,  Werner. 

External  Characters. — Colours  white,  grey,  blue,  and 
green.  Sometimes  blood  red,  particularly  when  it  occurs 
in  veins  in  serpentine.  Occurs  in  fibrous  distinct  con- 
cretions. Internally  lustre  shining  and  pearly.  Trans- 
lucent on  the  edges,  or  opaque.  Very  soft.  Perfectly 
flexible. 

Geognostic  Situation. — It  occurs  frequently  along 
with  common  asbestus,  in  cotemporaneous  veins  in  ser- 
pentine. 

Geographic  Situation. — It  occurs  in  serpentine  in  the 
islands  of  Mainland,  Unst,  and  Fetlar  in  Shetland;  and 
in  the  same  rock  at  Portsoy. 

Uses. — This  mineral,  on  account  of  its  flexibility, 
and  its  resisting  the  action  of  considerable  degrees  of 
heat,  was  woven  into  those  incombustible  cloths,  in 
which  the  ancients  sometimes  wrapped  the  bodies  of 
persons  of  distinction  before  they  were  placed  on  the 
funeral  pile,  that  their  ashes  might  be  collected  free 
froin  admixture. 

Third  Kind.  Common  Asbestus,  Jameson.  Gemei- 
ner  Asbest,  Werner. 

External  Characters. — Colours  dark  leek-green,  and 
mountain-green  ;  also  greenish-grey  and  yellowish-grey. 
Occurs  massive;  and  in  fibrous  distinct  concretions. 
Internally  glistening  and  pearly.  Fracture  not  visible. 
Translucent,  or  only  translucent  on  the  edges.  Soft, 
approaching  to  very  soft.  Rigid  or  inflexible.  Rather 
brittle.  Difficultly  frangible.  Feels  rather  greasy. 
Specific  gravity,  2.000,  Karsten. — 2.542,  A'inuan. — 2  591, 
Breilhaufit. 

Geognostic  Situation. — Like  amianthus,  it  occurs  in 
reins  in  serpentine,  and  iu  primitive  greenstone. 


Geografihic  Situation. — It  occurs  in  the  serpentine 
of  Shetland,  Long  Island,  Poitsoy,  Anglesey,  and  Corn- 
wall. 

Fourth  Kind.  Rock  Wood,  or  Ligneous  Asbbstus,' 
Jameson. — Bergholz,  Werner. 

External  Characters, — ('olour  woodrbrown,  of  various 
degrees  of  intensity.  Ocians  massive,  and  in  plates; 
also  in  delicate  and  promiscuous  fibious  concretions. 
Internally  lustre  glimmering.  Fracture  curved  slaty. 
Becomes  shining  in  the  streak  Soft,  passing  into  very 
soft.  Opaque.  Sectile.  Specific  gnvily,  btlbre  im- 
mersion, 1.534;   af  er  immersion,  2.2i5,  .Sj-fiVAoH/i/. 

Chemical  Characters. — Is  i.fusiule  before  the  blow- 
pipe. 

Geognostic  and  Geografihic  Situations. — It  occurs  at 
SterzMig  in  the  Tyrol,  !:■  primitive  rocks. 

3.  Prismatoid.vl  Augite,  Jameson.  Prismatoidis- 
cher  Angit,  Mohs. 

Prism  :^I  14°  37'.  Cleavage  sometimes  prisinatoidal. 
Hardness  z;60.70.     Specific  gravity  ^3.2, — 3.5. 

This  species  contains  two  subspecies,  viz.  Epidole 
and  Zoisite. 

First  SfBSPKciES. 

Epidote  or  PisTAoiTE,  Jameson.  Epidotc,  Hauy. 
Pistazit,  JVerner. 

External  Characters. — Colours  gfeen  and  black.  Oc- 
curs massive;  also  in  distinct  concretions,  which  are 
granular  and  fibrous,  which  latter  are  collected  into 
wedge-shaped  prismatic  concretions.  Frequently  crys- 
tallized in  oblique  four-sided,  and  also  in  six-sided 
prisms.  Externally  the  lustre  alternates  from  splendent 
to  glistening,  and  is  vitreous;  internally  it  is  shining  or 
glistening,  and  is  resinous,  inclining  to  pearly.  Frac- 
ture conchoidai,  sometimes  uneven,  sometmies  even  or 
splintery.  Alternates  from  translucent  to  translucent 
on  the  edges,  and  to  nearly  transparent. 

Chemical  Characters. — Before  the  blowpipe  it  is  con- 
verted into  a  brown-coloured  scoria,  which  blackens  by 
continuance  of  the  heat. 

Epidote  from  the  Vahu.s. 
Constituent   Parts. — Silica  .         .         37.0 

Alumina  .         26.0 

Lime  .         .         20.0 

Oxide  of  iron     .  13.0 

Oxide  of  manganese    0.6 
Water        .  .  1.8 

Loss  .  .  1.0 — 1 00.0 

Geognostic  Situation. — Occurs  in  beds  and  veins,  and 
sometimes  as  an  accidental  constituent  part  of  rocks. 

Geografihic  Situation. —  In  Arran  it  occurs  in  syenit*; 
and  clay-slate  ;  in  Mainland  in  Shetland  in  syenite,  and 
in  other  districts  in  Scotland. 

Second  Subspecies. 

ZoisiTE,  Jameson. 

This  subspecies  is  divided  into  two  kinds,  viz.  Com- 
mon Zoisite  and  Friable  Zoisite. 

First  Kind. — Common  Zoisite,  Jameson.  Zoisite, 
Werner. 

External  Characters. — Colour  grey.  Occurs  massive  ; 
also  in  large  prismatic  distinct  concretions.  Internally 
it  is  shining  on  the  cleavage,  and  glistening  on  the 
fracture  suilace,  and  the  lustre  is  resino  pearly.  F'rac- 
lure  small-grained  uneven.  F'eebly  translucent,  or  only 
translucent  on  the  edges. 
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Geognoatic  and  Geo^-afihic  Situations — It  was  first 
observed  in  the  Saualp  in  Carinthia  ;  and  we  have  it 
from  Glen  Eig  in  Inverness-shire,  and  from  Shetland. 

Second  Kind. — Friable  Zoisite,  Jameson.  MUrber 
Zoisit,  Karsien. 

External  Characters, — Colour  reddish  white,  which 
is  spotted  with  pale  peach-blossom  red.  Massive,  and 
in  very  fine  loosely  ag{!;regated  granular  concretions. 
Very  feebly  glimmering.  Fracture  intermediate  be- 
tween earthy  and  splintery.     Translucent  on  the  edges. 

Geognosiic  and  Geografihic  Situations. — It  occurs  im- 
bedded in  green  talk  at  Radelgraben  in  Carinthia. 

4.  Prism.\tic  Augite,  or  Tabular  Spar,  Jameson. 
Prismatischer  .\ugilspath,  Moha.  Schaalstein,  Werner. 
Tafelspalh,  Karsten. 

Prism  1^105°.  Cleavage  indeterminate  diagonal. 
Hardness  =4.5 — 3.0.     Sp.  gr.  ZZ2.7 — 2.9. 

External  Characters. — Colour  while.  Occurs  massive, 
and  coarsely  disseminated;  also  in  granular  and  lamellar 
distinct  concretions.  Internally  the  lustre  varies  from 
shining  to  glistening,  and  is  pearly  inclining  to  vitreous. 
Fracture  splintery.  Translucent.  Brittle,  and  easily 
frangible. 

Constituent  Parts. — Silica,  ...  50 
Lime,  ...  45 
Water,    .  .  .  5 — 100 

Kla/jroth,  Beit.  b.  iii.  s.  291. 

Geognoatic  and  Geogra/ihic  Situations  — Europe.  It 
occurs  in  primitive  rocks  at  Orawicza  in  the  Baiinat  of 
Temeswar,  where  it  is  associated  with  brown  garnets, 
blue-coloured  calcareous-spar,  tremolite,  actynolite^  and 
variegated  copper- ore. 

jisia. — It  has  been  lately  discovered  in  the  island  of 
Ceylon,  associated  with  cinnamon-stone,  in  gneiss. 

Genus  IX.     AZURE-SPAR. 

Lazur  Spath,  Moha. 

Three  axes.  Cleavage  prismatic  and  prismatoidal. 
Blue.     Hardness^:5,0.0 — 6.5.     Sp.  gr.:32.7 — SA. 

This  genus  contains  four  species,  viz.  Prismatic  Azure- 
spar,  Prismatoidal  Azure  spar,  Dodecahedral  Azure- 
spar,  and  Calaile. 

1.  Pris.matic  Azure-Spar,  yamcsuK. — Prismatischer 
Lazur  Spath,  Mohs. 

Pyramid  unknown.  Cleavage  prismatic.  Lively  Blue 
colour.  Hardness3:5.0 — 3.5.  This  species  contains  two 
subspecies,  viz.  Azurite  and  Hauyne. 

First  Subspecies. 

Azurite,  Jameson. — Lazulit,  Werner. 

External  Characters. — Colour  blue.  Occurs  in  small 
massive  portions,  disseminated,  and  crystallized  in  very 
oblique  four-sided  prisms,  which  are  rather  flatly  acu- 
minated on  the  extremities,  with  four  planes,  which  are 
set  on  the  lateral  edges.  Fracture  uneven.  Opaque, 
or  vtry  feebly  translucent  on  the  edges.  * 

Geognoatic  Situation. — It  occurs  imbedded  in  small 
portions  in  quartz:  also  in  fissuies  in  clay-slate,  along 
with  sparry-iron,  heavy-spar,  and  quartz. 

_  Geographic   Situation. — It   occurs   principally   in   the 
district  of  \"orau  in  Siiria. 

Second  Subspecies. 
Hauyne,  Jameson  — Hauyn,  Karsten. 
External  Characters — Colour  blue.  Occurs  in  imbed- 
ded grains  ;  rarely  crystallized.     Externally  and  inter- 


nally alternates  from  splendent  to  glistening,  and  lustre 
vitreous.  Has  a  quintuple  cleavage.  Fracture  imper- 
fect conchoidal.  Transparent  and  translucent.  Brittle. 
Very  easily  frangible.  Scratches  glass.  Sp.  gr.  2.687. 
Geognostic  and  Geographic  Situations  —h  occurs  im- 
bedded in  the  basalt  rocks  of  Albano  and  Frascali, 
along  with  mica,  augite,  leucite,  and  vesuvian  ;  also  in 
the  basalt  of  Andernach. 

2.  Prismatoidal  Azure-Spar,  or  Blue  Spar, 
Jameson — Prismatoidischer  Lazur  Spath,  Aloha.  Blau- 
spath,  H'erner. 

Pyramid  unknown.  Cleavage  prismatoidal.  Pale  co- 
lours.     Hardnebs:::;5.5 — 6.0. 

External  Characters. — Colour  pale  smalt-blue,  which 
som«:times  passes  into  sky-blue,  and  occasionally  into 
milk-white.  Occurs  massive  and  disseminated.  In- 
ternally glistening,  approaching  to  shining.  Fracture 
splintery.  Translucent  in  a  low  degree.  Yields  a 
greyish  wliite  coloured  streak. 

Chemical  Charactera. — Before  the  blowpipe  it  becomes 
white  and  opaque  ;  and  affords  a  black-coloured  glass 
with  borax. 

Constituent  Parts. — Silica,       .  .  14.00 

Alumina,  .         71.00 

Magnesia,        .  5.00 

Lime,       .  .  3.00 

Potash,     .  .  0.26 

Oxide  of  Iron,  0.75 

Water,     .         .  5.00 — 99.00 

Klaproth,  Beit.  b.  iv.  s.  85. 
Geognostic  and  Geographic  Situations — It  occurs  along 
with  quartz,  mica,  and  garnets,  in  the   valley  of  Murz, 
near  Kiieglach,  in  Stiria. 

3.  Dodecahedral  .^zure-Spar  or  Lapis  Lazuli, 
Tawiesow.-^Lausurstein,    Jl'rmer. 

Tessular.  Dodecahedral.  Azure  blue.  Hardness — 
5.5 — 6.0.      Sp.  gr.=2  95. 

External  Characters. — Colour  azure-blue,  of  all  de- 
grees of  intensity.  Found  massive,  disseminated,  in 
rolled  pieces,  and  in  rhomboidal  dodecahedrons.  In- 
ternally either  glistening  or  glimmering.  Fracture  un- 
even.    Feebly  translucent  on  the  edges. 

Constit.  Parts. — Silica,        .         .  .         46.00 

Alumina,  .         .         14.50 

Carbonate  of  Lime,  ,         28.00 
Sulphate  of  Lime,     .  5.50 

Oxide  of  lion,  .  3.00 

Water,      .  .         .  2.00 — 100 

Klaproth,  b.  i.  s.  196. 
Geognostic  and  Geographic  Situations. — It  occurs  in 
primitive  limestone,  along  with  iron-pyrites,  in  Persia, 
Tartary,  and  China  ;  in  veins  that  traverse  granite,  along 
with  quartz,  mica,  and  iron-pyrites,  in  the  Altain  moun- 
tains ;  and  at  the  southern  end  of  the  Lake  Baikal  in  Si- 
beria, in  a  vein,  associated  with  garnets,  mica,  felspar, 
and  iron-pyrites. 

Uses — (3n  account  of  its  beautiful  blue  colour,  and 
the  fine  polish  it  is  capable  of  receiving,  it  is  much 
prized  by  lapidaries,  and  is  cut  into  various  ornamental 
articles.  It  is  highly  valued  by  painters,  on  account 
of  the  fine  ultramarine  blue  colour  obtained  from  it. 

4.  Calaite,  or  Mineral  TuRquois,  Jameson  and 
Fischer. 

External  Characters. — Colours  blue  and  green.     Oc- 
curs massive,  disseminated,   reniform,  and    botryoidal. 
Internally    dull,    or    feebly    glistening    and    resinous. 
I'ractuic    imperfect    conchoidal,  or  coarse-grai.ned  u.n- 
4  C  2 
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oven.  Opaque.  Harder  than  felspar,  but  softer  than 
quartz.  Streak  white.  Specific  gravity  2.860,  3.0, 
i>ischer. 

ConatittCent  PaW*.— Alumina,    .  73 

Oxide  of  Copper,         4. 50 
Water,       .  .  18 

Oxide  of  Iron,  .  4. 

Loss,  .         .  0.50—100. 

John,  in  Fischer's  Essai  sur  la  Turquoise,  p.  27. 
Geognoxiic  Siiuation. — It  occurs  in  veins  in  clay  iron- 
stone, and  also  in  small  pieces  in  alluvial  clay. 

Gtogra/ihic  Situation. — It  has  hitlierto  been  found  only 
in  the  neighbourhood  of  Nichabour  in  the  Khorasan  in 
Persia. 

Uses. — It  is  very  highly  prized  as  an  ornamental  stpne 
in  Persia  and  the  neighbouring  countries. 

Ohdek  VI.— gem. 

No  metallic  lustre.     Streak  white.     Hardness  ranges 
from  5-5  to  10.0.     At  and  below  6,  the   specific  gravity 
\  is  equal  to  2.4  and  less,  and  amorphous.     The  specific 

^^\      gravity  ranges  from  1.9  to  4.7. 

Genus  I.— BORACITE. 

Many  axes.  Cleavage  tessular.  Hardness— 7.0.  Sp. 
gr.:r2.8— 3.0. 

I.  Hexahedral  BoRACiTE,yamf«on. — Boracite,  Wer- 
ner— Hcxaedrischer  Boracit,  Mohs. 

Tessular.     Cleavage  octahedral. 

External  Characters — Colours  white  and  grey.  Oc- 
curs crystallized,  in  cubes,  rhomboidal  dodecahedrons, 
and  tetrahedrons.  Internally  shining  and  adamantine. 
Fracture  imperfect  conchoidal.  Translucent,  and  rarely 
transparent. 

Physical  Characters. — It  is  pyro-electric  on  all  the 
angles,  tnose  that  are  diagonally  opposite,  being  the  one 
positive,  and  the  other  negative.  This  electricity  is 
uncommonly  easily  excited,  even  more  so  than  in  tour- 
maline, or  indeed  in  any  other  mineral  with  which  we 
are  acquainted. 

Chemical  Characters. — Fusible  with  ebullition  into  a 
yellowish  enamel. 

From  Segeberg.     From  Luneberg 

Const.  Parts. — Magnesia,        36.3  16.6 

Boracic  Acid,  63.7 — 100     83.4 — 100.0 
PJaff.  Vauquetifi. 

Geognostic  and  Geografihic  Situations — This  curious 
mineral  has  been  hitherto  tound  only  in  the  Kalkberg, 
at  Luneberg  in  Hanover,  where  it  occurs  in  a  particu- 
lar Ded  of  gypsum, along  with  imbedded  quartz  crystals  ; 
and  in  the  same  tormation,  in  the  Segeberg,  near  Kiel  in 
Holstein. 

Genus  IL— ANDALUSITE. 

Three  axes.  Cleavage  prismatic,  slightly  oblique. 
Hardness=:7.5.     Sp.  gr.=3.0— 3.2. 

I.  Prismai  ic  AxDALusiTE, /amf«on.  Prismatischer 
.\nd  liusit,  Mohs- 

Prismatic.  Pyramid  unknown.  Cleavage  indeter- 
minate diagonal. 

First  Subspecies. 
Common  Andalusite,  Jameaon.—AnddilasiU  IVerner. 
.FeJdspath,  Apyre,  Hauy, 


External  Characters. — Colour  flesh-red,  which  some- 
times inclines  to  pearlgiey.  Occurs  massive,  and  crys- 
tallized in  slightly  oblique  four-sided  prisms,  in  which 
the  terminal  angles  and  lateral  edges  are  sometimes 
truncated.  Principal  fracture  shining,  in  a  low  degree  ; 
cross  fracture  glistening,  and  lustre  vitreous.  Fracture 
uneven.     Feebly  translucent. 

Chemical  Characters. — It  becomes  white  before  the 
blowpipe,  but  does  not  melt. 

Constituent  Parts. — Silica,    ...  32 

Alumina,        .         .         52 
Potash,  .         .  8 

Oxide  of  Iron,         .  2 — 94 

Vautjuelin, 
Geognostic  Situation. — It  occurs  in  gneiss,  mica-slate, 
and  clay-slate. 

Geografihic  Situation. — It  occurs  in  primitive  rocks  in 
Scotland  and  England. 

Second  Subspecies. 

Saussuhite,  Jameson. 

External  Characters — Colours  white,  grey,  and  greeu. 
Occurs  massive,  disseminated,  and  in  rolled  pieces.  In- 
ternally dull,  or  feebly  glimmering.  Fracture  spliatery. 
Faintly  translucent  on  the  edges. 

Chemical  Characters. — Before  the  blowpipe  it  melts 
on  the  ed.i^es  and  ani<les,  but  is  not  entirely  'nellcd. 

Geognostic  and  Geografihic  Situations.-— It  occurs  in 
Switzerland  and  other  countries. 

Genus   !II.— CORUNDUM. 

One  and  many  axes.  Cleavage  rhomboidal,  prismatic, 
octahedral.  If  prismatic,  the  specific  gravity  is  3.7  and 
more,  and  the  hardness  8.5  and  more.  Hardness— 8.0, 
9.0.      Specific  giavity^.i  5 — 4  3. 

I.  Octahedral  Corundum, ya7«fio«.  Octaedrischer 
Corund,  Mohs 

Tessular.  Cleavage  octahedral.  HardnessmS.  Sp. 
gr.^S.S — 3.8. 

Tnis  species  is  subdivided  into  three  subspecies,  viz 
Automalite,  Ceylanile,  and  Spinel. 

First  Subspecies. 

Automalite,  Jameson.     Authomolite,  Werner. 

External  Characters. — Colour  green.  Crystallized, 
in  octahedrons  and  tetrahedrons.  Externally  glisten- 
ing, and  lustre  pearly,  inclining  to  semi-metallic.  In- 
ternally shining  on  the  piincipal  fracture,  but  glistening 
on  the  cross  fracture,  and  the  lustre  resinous.  Fracture 
flat  conchoidal.  Opaque,  or  faintly  translucent  on  the 
edges. 

Chemical  Character. — It  is  infusible  before  the  blow- 
pipe. 

•     Constituent  Parts. — .\lumina,         .         .  42 

Silica,     ...  4 

Oxide  of  zinc,         .         28 
Iron,        ...  5 

Sulphur,  .  .  17 

Undecomposed,       .  3 — 100 

Vauquelin,  Annates  du  Mus.  t.  vi.  p.  33. 
Geognostic  and  Geografihic  Situations. — It  occurs  im- 
bedded  in  talc-slate,  along  with   galena,  and   has  been 
hitherto  found  onlv  at  Fahlun  in  Sweden. 

Observation. — Appears  to  be  a  distinct  species. 
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Second  Subspecies. 

Ceylanite,  Jameson.     Ctylanit,  Werner. 

External  Characters. — Colours  green  and  greyish- 
black.  Occurs  crystallized  in  octahedrons  and  rhom- 
boidal  dodecahedrons.  Internally  splendent,  and  lustre 
vitreous,  inclining  to  seini-nietallic.  Fracture  perfect, 
and  very  flat  conchoidal.     Translucent  on  the  edges. 

Geognostic  and  Geografihic  Situations. — This  mineral 
was  first  lound  in  the  island  of  Ceylon,  where  it  occurs 
in  the  sand  of  rivers,  along  with  tourmaline,  zircon,  sap- 
phire, and  iron-sand.  It  also  occurs  in  the  ejected  un- 
altered rocks  at  Monte  Somnia,  and  in  other  quarters. 

Third  Subspecies. 

Spinel,  Jameson.     Spinell,  Werner. 

External  Characters. — Principal  colour  red ;  from 
which  there  is  a  transition  on  the  one  side  into  blue,  and 
almost  into  green  ;  on  the  other  side  into  yellow  and 
brown,  and  even  into  white.  The  following  are  its  se- 
condary crystallizations  : 

I.  Octahedron.  2.  Tetiahedron.  3>  Rhomboidal 
dodecahedron.     4.  Various  twin  crystals. 

Externally  and  internally  splendent,  and  lustre  vitreous. 
Friiciuie  flat  conchoidal.  Alternates  from  translucent  to 
traiispuient,  and  refracts  single.  Specific  gravity,  35, 
3.8.  Moha. 

Chemical  Characters. — Infusible  before  the  blowpipe 
witiiou!  addition  ;  but  is  fusible  with  borax. 

Constit.  Parts. — Alumina,  .  82.47 

Magncbia,         .  .  8.78 

Chromic  acid,  .  6.18 

Loss,         .         .  .  2.57 — 100 

Vauquetin,  J.  M.  No.  38,  p.  89. 

Geognostic  and  Geografihic  Situations. — Eurofie. — It 
is  found  in  the  gneiss  district  of  Acker  in  Sutlcrman- 
land,  in  a  white  foliated  granular  primitive  limestone  ; 
and  in  drusy  cavities,  along  with  vesuvian  and  ceyla- 
nite,  in  the  ejected  foliated  granular  limestone  of  Ve- 
suvius. 

./lsia.-—li  occurs  in  the  kingdom  of  Pegu,  and  at 
Cannanor  in  the  Mysore  country.  In  the  island  of 
Ceylon,  so  prolific  in  gems,  it  is  found  not  only  in  the 
sand  of  rivers,  but  also  imbedded  in  gneiss. 

Uses. — It  IS  an  esteemed  precious  stone,  but  has  neither 
the  hardness  nor  fire  of  the  red  sapphire  or  oriental 
ruby. 

II.  Rhomboidal  Corundum,  Jameson.  Rhomboe- 
drischcr  Coiund,  Mohs. 

Rhomboidal.  Rhomboid— 86°  38'.  Cleavage  in  the 
direction  of  the  rhomboid,  or  parallel  with  the  terminal 
planes  of  the  regular  six  sided  prism.  Hardness~9, 
Specific  gravity— 3.8 — 4.3. 

First  Subspecies. 

Sapphire,  Jameson.     Sapphir,  Werner. 

External  Characters. — Blue  and  red  are  its  principal 
colours ;  it  occurs  also  grey,  white,  green,  and  yel- 
low. Its  crystallizations  are  six-sided  pyramids  and 
six-sided  prisms.  Internally,  lustre  splendent  and 
vitreous,  sometimes  inclining  to  adamantine.  Fracture 
conchoidal.  Alternates  from  transparent  to  translu- 
cent ;  and  the  translucent  varieties  Irequently  exhibit  a 
six-rayed  opalescence.     Refracts  double. 


Blue  Sapphire. 
Const.  Parts. — Alumina,  y2.0 

Lime,         .  5.25 

Oxide  of  iron,      l.o 
Loss,         .         .1.75 


Ued  Sapphire,  or 

Oriental  Kuby. 

90.0 

70 

1.2 

IS 


100  100 

Chevenix.  Phil.     Chevenix,  Pnil, 
Trans.  18^2.        Trans.  1802. 

Chemical  Character Infusible  before  the  blowpipe. 

Physical  Characters — Becomes  electrical  by  rubbing, 
and  retains  its  electricity  for  several  hours  ;  but  does 
not  become  electrical  by   heating. 

Geognostic  Situation — It  occurs  in  alluvial  soil,  in  the 
vicinity  of  rocks  belonging  to  the  secondary  or  fioeiz- 
trap  formation,  and  imbedded  in  gneiss. 

Geografihic  Situation. — It  occurs  in  alluvial  soil,  in 
differenl  countries  ol  Europe,  but  most  abundantly  in 
the  East,  as  Ceylon,  Pegu,  &c. 

Uses. — This  mineral  is,  next  to  diamond,  the  most 
valuable  of  the  precious  stones.  The  most  highly 
prized  varieties  are  the  crimson  and  carmine  red  ;  these 
are  the  Oriental  Kuby  of  the  jeweller,  and,  next  to  the 
diamond,  are  the  most  valuable  miner:>ls  hitherto  dis- 
covered. The  blue  varieties,  the  Safifihire  of  the  jewel- 
ler, are  next  in  value  to  the  red.  The  yellow  varieties, 
the  Oriental  Tofiaz  of  the  jeweller,  are  of  less  value 
than  the  blue  or  true  sapphire. 

Second  Subspecies. 

Emert,  Jameson. — Schmiergel,  Tferner. 

External  Characters. — Colour  intermediate  between 
greyisn-black  and  bluish-grey.  Occurs  massive  and 
disseminated  ;  and  the  massive  is  sometimes  intermix- 
ed with  other  minerals.  Lustre  glistening,  passing  into 
glimmering,  and  adamantine.  Fracture  fine  and  small- 
grained  uneven  ;  sometimes  splintery.  Slightly  trans- 
lucent on  the  edges. 

Geognostic  and  Geografihic  Situatiotis. — It  is  founi  in 
talc-slate  at  Ocnsenkopf  near  Schwartzcnnerg,  and  Ei- 
benstock  in  Saxony.  It  occurs  abundantly  in  the  island 
of  Ntxos. 

Use. — It  is  used  for  polishing  hard  minerals  and  me- 
tals, and  hence  is  an  important  article  in  the  arts. 

Third  Subspecies. 


Corundum,  Jameson.- 
Werner. 


-Korund    and    Demant-Spath, 


External  Characters — Colours  white,  grey,  green, 
blue,  red,  and  brown.  The  green,  blue,  and  red  colours 
are  generally  muddy,  and  inclining  to  grey.  When  cut 
in  a  semicircular  form,  it  often  presents  an  opalescent 
star  of  six  rays.  Its  principal  crystallizations  are  six- 
sided  prisms  and  six-sided  pyramids.  Externally  they 
are  dull  and  rough.  Lustre  of  the  cleavage  and  frac- 
ture shining  and  glistening,  and  either  vitreous  inclining 
to  resinous,  or  pearly  inclining  to  adamantine.  Fracture 
conchoidal,  and  sometimes  uneven.  Alternates  irom 
strongly  translucent  to  translucent  on  the  edges. 

Geognostic  and  Geografihic  Situations. — Red  and  blue 
corundum  occur  in  dolomite  in  St.  Gothard  ;  also  in  the 
Carnatic,  on  the  coast  of  Malabar;  and  abundantly  in  the 
neighbourhood  of  Cuinon  in  China. 

Use. — In  its  powdered  state,  it  has  long  been  used  by 
the  artists  of  India  and  China  for  cutting  and  polishing 
precious  stones. 
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III.  Pkismatic  Corundum  or  Chrysobeuyl,  Jame- 
son. Krysoberyll,  Werner.  Cymophane,  Hauy.  Pris- 
malisclicr  Coruiid,  Mohs. 

Piismaiic.  Piisni  ^104°  41'.  Cleavage  piismatoi- 
dal,  in  the  direction  of  the  smaller  diagonal  of  the 
oblique  four-sided  prism.  Hardness  :=  8.5.  Specific 
gravity  ^:3.7 — 3.8. 

External  Characters. — Chief  colour  asparagus  green. 
Often  exhibits  a  milk-white  opalescence,  which  appears 
in  general  to  float  in  the  interior  of  the  mineral.  Occurs 
in  blunt  angular  rolled  pieces,  that  sometimes  approach 
to  the  cubic  foim,  and  crystallized  in  six-sided  prisms. 
Internally  splendent,  and  lustre  intermediate  between 
resinous  and  vitreous,  but  more  inclining  to  the  first. 
Fracture  perfect  conchoidal.  Semitransparent,  some- 
times inclining  to  transparent,  and  refracts  double. 

Constit.  Parts. — Alumina,  .  .  71.5 

Silica,        .         .         .         18.0 
Lime,  .         .  .  6.0 

Oxide  of  iron,         .         ,1.5 
Loss,         .         .         .  3.0—100 

According  to  Klafirotfi,  b.  i.  s.  102. 

Geognostic  and  Geographic  Situations. — It  occurs  in 
Brazil,  in  alluvial  soil  with  topaz,  or  in  sandstone  with 
diamond  ;  and  at  Haddam,  on  Connecticut  River,  in  the 
United  States,  in  granite,  along  with  garnets,  beryl,  and 
tourmaline. 

It  is  found  in  the  island  of  Ceylon,  in  the  beds  of  ri- 
vers, along  with  sapphires,  rubies  and  tourmalines. 

Uses. — This  fine  gem  was  formerly  much  less  prized 
than  it  is  at  present.  When  cut  and  polished,  it  is  not 
inferior  in  brilliancy  and  beauty  to  other  gems  of  the 
same  colour. 

Genus   IV.     DIAMOND. 

Tessular.     Hardness  ^10.  Sp.  gr.  — 3.4 — 3.6. 
1.  Octahedral  Diamond,  Jo/wfjon. — Octaedrischer 
Demant,  Mohs. 

Tessular.     Cleavage  octahedral. 

External  Churacters. — Most  common  colours  of  the 
diamond  are  white  and  grey.  Besides  these  two  colours, 
it  occurs  blue,  red,  brown,  yellow,  and  green.  Occurs 
generally  crystallized  in  octahedrons,  tetrahedrons, 
rhomboidal  dodecahedrons,  and  in  various  twin  crystals. 
Internally,  is  always  splendent,  often  specular  splen- 
dent, and  the  lustre  perfectly  adamantine.  Seldom 
completely  transparent;  more  generally  it  rather  in- 
clines to  semitransparent ;  but  the  black  variety  is  near- 
ly opaque.     Refracts  single. 

Constituent  Pans. — Is  said  to  be  neatly  pure  carbon. 
Geognostic  Situation. — It  occurs  in    imbedded    grains 
and  crystals,  in  alluvial  soil,   sandstone,   and,  it   is  said, 
in  secondary  trap-iocks. 

Geografihic  Situation. — It  occurs  in  Brazil,  Peninsula 
of  Ir.dia,  and  the  island  of  Borneo. 

Uses. — The  diamond,  on  account  of  the  splendour  of 
its  lustre,  its  peculiar  play  of  colour,  its  hardness,  and, 
lastly,  its  rarity,  is  considered  as  the  most  precious  sub- 
stance in  the  mineral  kingdom,  and  is  particularly  valued 
by  jewellers.  The  diatnonds  purchased  by  jewellers 
are  generally  in  grains,  or  crystals,  and  sometimes 
coarsely  polished.  V^ide  Article  Diamond,  for  a  full 
account  of  various  sizes  of  the  diamond. 

Genus  V.     TOPAZ. 

Prismatic.  Axifrangible.  Hardness  ~8.  Sp.gr.— 
3.4—3.6. 


1.  Prismatic  Topaz,  Jameson. — Prismatisclier  To- 
paz, Mohs. 

Prismatic.  Pyramid  =141°  7':  101»52':  90°  55': 
Prism  ;i:124°  19'.     Cleavage  axifrangible. 

This  species  contains  three  subspecies,  viz.  Common 
Topaz,  Scliorlite,  and  Physalitc  or  Pyrophysalite. 

First  Subspecies. 

Common  Topaz.     Topaz,  fVerncr. 

External  Characters. — Colours  yellow,  green,  blue, 
and  red.  Frequently  crystallized,  and  generally  in  prisms 
which  are  variously  bevelled  and  acuminated.  The  la- 
teral planes  of  the  crystals  are  longitudinally  streaked; 
but  the  acuminating  and  bevelling  planes  are  smooth; 
the  terminal  planes  rough.  Exicrnally  splendent;  in- 
ternally, splendent  and  vitreous.  Fracture  small  and 
perfect  conchoidal.  Alternates  from  transparent  to  se- 
mitransparent ;   and  refracts  double. 

Chemical  Characters. — Saxon  topaz  in  a  gentle  heat 
becomes  white,  but  a  strong  heat  deprives  it  of  lustre 
and  transparency  :  the  Brazilian,  on  the  contrary,  by 
exposure  to  a  high  temperature,  burns  rose-red,  and  in 
a  still  higher  violet-blue. 

Physical  Characters. — When  heated,  exhibits  at  one 
extremity  positive,  ami  at  the  other  negative  electricity. 
It  also  becomes  electrical  by  friction,  and  retains  this 
property  for  a  considerable  lime,  sometimes  more  thar\ 
twenty-four  hours. 

Brazilian  Topaz. 
Const.  Parts. — .\lumina,       .  .  58  38 

Silica,  .  .  34.01 

Fluoric  acid,         .  7.79 — 100.18 

Bcrzelius,  Af  handlingar,  vol.  iv.  p.  236. 
Geognostic    Situation. — It  occurs  in  various  primitive 
rocks,  such  as  topaz-rock,  gneiss,  and  clay-slate. 

Geogra/ihic  Situation  — It  occurs  in  large  crystals,  and 
rolled  masses,  in  an  alluvial  soil,  in  the  granite  and 
gneiss  districts  of  Mar  and  Cairngorm,  in  the  upper 
parts  of  Aberdeenshire  ;  and  in  veins,  along  with  tin- 
stone, in  clay-slate,  at  St.  Anne's,  in  Cornwall  ;  also  in 
Si.  Michael's  Mount,  and  at  Trevaunance,  in  the  same 
county.     The  finest  topazes  are  those  found  in  Brazil. 

Uses. — This  gem  is  much  prized  by  jewellers,  and  is 
considered  as  one  of  the  more  beautiful  ornamental 
stones. 

Second  Subspecies. 

ScHORLiTE,  or  SictiORhovs  Top. \z,  Jameson — Schor- 
lartiger  Berill,  or  Piknit,  Werner.     Pycnile,  Hauy. 

External  Characters. — Colours  yellow,  white,  and 
grey.  Occurs  almost  always  massive,  also  in  parallel, 
thin,  and  straight  prismatic  distinct  concretions,  which 
are  longitudinally  streaked,  and  crystallized  in  long  six- 
sided  prisms,  which  are  sometimes  truncated  on  the 
terminal  edges  and  angles,  and  are  generiiUy  imbedded. 
Externally  and  internally  its  lustre  is  shining,  approach- 
ing to  glistening,  and  is  resinous.  Fracture  small  and 
imperfect  conchoidal,  or  fine-grained  uneven.  More  or 
less  translucent  on  the  edges.  Brittle.  Uncommonly 
easily    frangible. 

Geognostic  and  Geografihic   Situations It  occurs  at 

Altenberg  in  Saxony,  in  a  rock  of  quartz  and  mica 
which  forms  an  imbedded  mass,  included    in    porphyry. 

Third  Subspecies. 

Physalite,  or  Pyrophysalii  e.  Jameson.— Vyvo^hy - 
salith,  Hisinger.     Physaiith,   Werner, 
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External  Characters. — Colours  greenish-while  and 
rnourilaiii-greeii.  Masbive.  Occurs  in  coarse  granular 
disiinct  concrelions.  Luslre  ot  the  cleavage  splendent, 
of  the  cross  fracture  glistening  or  dull.  Fracture  un- 
even or  conchoidal.     Translucent  on  the  edges. 

Geograp/iic  Situation. — It  is  found  imbedded  in  gra- 
nite at  Finbo,  near  Fahlun,  in  Sweden. 

Genus  VI.     EMERALD. 

Rhomboidal.  Prismatic.  Cleavage  prismato-rhom- 
boidal,  prisniatoidal  ;  first  axifrangible.  Hardness  7  5, 
8.0.     Sp.  gr.  1=2.6,  3.2. 

1.  Prismatic  Emerald,  or  Euclase,  Jameson. — 
Euclas,  Werner.     Prismalischer  Sniaragd,  Molia. 

Prism  ^133"  26'.  Cleavage  prisinatoidal,  in  the  di- 
rection of  the  smaller  diagonal.  Hardness— 7.5.  Sp. 
gr.  ZI2.9,  3.2. 

Kxternal  Characters. — Colours,  white,  green,  and  blue. 
Crystallized  in  oblique  four-sided  prisms  variously  mo- 
dified by  truncations,  and  bevelinenis,  and  acuminalions. 
Internally  splendent.  Fracture  small  conchoidal.  Alter- 
nates fiom  transparent  to  translucent,  and  refracts  double. 

Chertiical  Characters — Before  the  blowpipe,  it  first 
loses  its  transparency,  and  then  melts  into  a  white  ena- 
mel. 

Const.  Parts. — Silica,  .  35 

Alumina,      .        18 
Glucina,      .  14 

Iron,         .  .      2 

Loss,        .  .     31  — 100.     Vauquelin. 

Geognostic  and  Geografihic  Situation. — This  rare  and 
beautiful  mineral  occurs  in  Peru  and  Brjzil. 

2.  Rhomboidal  Emerald,  Jameson. — Rhomboed- 
rischer  Smaragd,  Mohs. 

Di-rhomboid  :3:i38°  35';  90°.  Cleavage  most  dis- 
tinct parallel  with  the  terminal  planes  of  the  six-sided 
prism,  less  distinct  in  the  direction  of  the  lateral  planes 
of  the  six-sided  prism.  Hardness  —7,5,  8.0  Sp.  gr. 
=:2.6,  2.8. 

First  Subspecies. 

Previous  Emerald,  Tamfiorz. — Schmaragd,  Werner. 

External  Characters. — Colour  emerald  green,  gene- 
lally  crystallized  in  equiangular  six-sided  prisms.  La- 
teral planes  smooth  ;  terminal  planes  rough.  Internally 
lustre  intermediate  between  shining  and  splendent,  and 
vitreous.  Fracture  small  and  imjierfect  conchoidal. 
Alternates  from  transparent  to  translucent,  and  refracts 
double  in  a  moderate  degree. 

Const.   Parts. — Silica,         .  .  64.5 

Alumina,         .         .    16 
Glucina,     .         .  13 

Oxide  of  Chrome,        3.25 
Lime,  .  .  1.6 

Water,       .         .  2.0 — 100.35 

Vauquelin,  Jour,  des  Mines,  N.  38.  p.  98. 
Gcognostic   Situation — It  occurs  in  drusy  cavities,   in 
veins  in  clay-slate,  and  also  imbedded  in  mica-slate  ;  and 
loose  in  the  sand  of  ii\cis  and  other  alluvial  deposites. 

Geogra/ihic  Situation. — The  most  beautiful  emeralds 
are  at  present  brought  liom  Peru;  and  others  of  less 
value  are  found  in  Salzburg. 

Use.^h  is  rare  to  find  the  colour  of  this  gem  pure 
and  of  good  strength  ;  hence  such  specimens  are  very 
highly  valued,  and  are  employed  in  the  most  cxpeusive 
kinds  of  jewellery.     It  is  valued  next  to  the  ruby ;  and, 


when  of  good  colour,  is  set  without  a  foil,   and  upon  a 
black  ground,  like  brilliant  diamonds. 

Secox-d  Subspecies. 
Beuvl,  Jameson. — Edler  Beril,  Werner, 

External  Characters. — Colours  green,  blue,  and  yel- 
low. Occurs  massive,  and  this  variety  sometimes  ap- 
pears arranged  in  straight  and  thin  prismatic  distinct 
concretions.  Often  crystallized  in  long  equiangular  six- 
sided  prisms,  either  perfect,  or  truncated  on  the  lateral 
and  terminal  edges  or  angles,  also  sometimes  acumi- 
nated. Lateral  planes  deeply  longitudinally  streaked, 
but  the  terminal,  acuminating,  and  truncating  planes 
are  smooth.  Externally,  lustre  shining  and  glistening; 
internally  shining,  which  sometimes  passes  into  glisten- 
ing and  splendent,  and  vitreous.  Fracture  small,  and 
moie  or  less  perfect  conchoidal.  Commonly  transpa- 
rent, and  refracts  double,  but  in  a  feeble  degree. 

Const.  Parts. — Silica,  .  .         69.50 

Alumina,  .  .       14.00 

Glucina,         .  .         14.00 

Oxide  of  Iron,  .         1. 00 — 98. S*^ 

Pose,  in  Karsten's  Tabellen. 

Geognostic  Situation. — It  occurs  in  veins  that  traverse 
granite  and  gneiss,  also  imbedded  in  granite,  and  dis- 
persed through  alluvial  soil. 

Geogra/ihic  Situation. — It  occurs  in  alluvial  soil  along 
with  rock-crystal  and  topaz,  in  the  upper  parts  of  Aber- 
deenshire. In  Ireland,  imbedded  in  granite,  near  Lough 
Bray,  in  the  county  of  Wicklow,  and  near  Cronebane 
in  the   same  county. 

Uses. — When  pure,  it  is  cut  into  ring-stones,  seal- 
stones,  brooches,  intaglios,  and  necklaces,  but  is  not  so 
highly  valued  as  emerald. 

Genus  VII.— IOLITE. 

Cleavage  rhomboidal.  Hardness::z7.0 — 7.5.  Sp.  gr. 
—2.5— 2.6. 

1.  Prismato-Rhomboidal  Iolite,  Jameson.— loVuh 
and  Peliom,  Jl'erner. 

Rhomboid  unknown.  Cleavage  in  the  direction  of  the 
lateral  planes  of  the  regular  six-sided  prism. 

External  Characters. — Colour  intermediate  between 
violet-blue  and  bijckish-bluc.  When  viewed  in  the  di- 
rection of  the  axis  of  the  crystals,  the  colour  is  dark 
indigo-blue;  but  perpendicular  to  the  axis  of  the  crys- 
tals, pale  brownish-yellow.  Occurs  massive,  dissemi- 
nated, and  rarely  crystallized  in  six-sided  prisms. 

Internally  shining,  and  the  lustre  vitreous.  Fracture 
small-grained  uneven,  and  sometimes  conchoidal.  Trans- 
lucent in  the  direction  of  the  axis  of  the  crystal,  and 
transparent  at  right  angles  to  it.     Refracts  double. 

Const.  Parts. — Silica,  .  .  43.6 

Alumina,      .  .  37.6 

Magnesia,     .  .  9.7 

Potash,  .  .  1.0 

Oxide  of  Iron,  4.5 

Manganese,  a  trace      — 99.5 

Leo/iold  Gmelin. 

Geognostic  and  Gcografthic  Situations. — It  is  found  at 
Orijarvi,  near  Abo  iii  Finland  ;  at  Bodeimiais  in  Bavaria  ; 
in  the  county  of  Salzburg  ;  and  in  other  parts  of  Europe 
and  Anici  ica. 

Use. — It  is  cut,  polished,  and  worn  as  a  gem. 
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CIknus  VII.  a.     QUARTZ. 

Rhomboidal.  CIcavape  rhomboidal,  not  axifrangiblc. 
HL.idiiC!,b^:5  5 — 7.5.      Sp.  Kr  "^Tl-Q — 2-7. 

1.  Rhomboidal  Quartz,  7a»ifson. — Quartz,  Werner. 
Rhonibotdnsclier  Quuitz.  Alohs. 

Rhnmboiclal.  Rhomboni— 76"  2'.  Cleavage  in  the 
diriclion  of  the  alleinalt-  placiib  of  the  double  six-sided 
pyiamid,  and  in  the  dirtciion  ot  the  lattral  planes  of  six- 
sided  prism.     Hardness— 7.0.     Sp   gr,— 2.5 — 2.7. 

The  species  contains  fourtei  n  subspecies,  viz.  I.  Ame- 
thyst, 2.  Rock  Crjstal,  3.  Milk  Quartz,  4.  Coinnton 
Quartz,  5.  Prase,  6.  Cat's-eye,  7.  Iron  Fliui,  8.  Horn- 
stone,  9.  Flinty  Slate,  10.  Flint,  11.  Calcedony,  12.  He- 
liotrope,  13.  Jas|>cr,   14.  Floatstone,  *  Agate. 

First  Subspecies. 
Amethyst. 

External  Characters. — Colour  violet-blue.  Occurs 
massive,  and  in  pi  isniatic  and  lamellar  concretions.  Most 
frequent  crystallization  is  the  acute  six-sided  pyramid; 
a  less  frequent  form  is  the  six-sided  prism  with  a  six- 
planed  acuminalion.  Alternates  from  translucent  to 
transparent.  Internally  splendent,  or  shining,  and  lustre 
vitreous.     Fracture  conclioidal. 

Geognostic  Situation  — It  occurs  in  agate-balls  in 
aniyj^daloid,  greenstone,  and  porphyry,  and  in  veins  in 
primitive  and  secondary  rocks. 

Gcogru/ihic  Situation. — In  veins  and  drusy  cavities  in 
secondary  greenstone  and  amygdaloid,  in  many  parts  of 
Scotland.  Near  Cork  in  Ireland.  In  many  places  on 
the  continents  of  Europe,  Asia,  Africa,  and  America. 

Unes. — The  most  highly  valued  amethysts  arc  those 
brought  from  the  continent  of  India,  antl  the  Island  of 
Ceylon.  The  next  in  esteem  are  the  Brazilian.  When 
the  colour  is  good,  it  is  cut  and  polished,  and  is  consi- 
dered a  gem  of  considerable  beauty. 

Second  Subspecies. 

RotJK  or  Mountain  Crystal,  Jameson. — Bergcrys- 
tal,  H'crner. 

External  Characters. — Colours  white,  brown,  yellowr, 
and  red.  Geneially  occurs  in  crystals,  which  are  usually 
six-sided  prisms  acuminated,  with  six  planes  set  on  the 
lateral  planes.  Externally  the  crystals  are  generally 
splendent  or  shining.  Internally,  splendent  and  vitreous. 
Fracture  almost  always  perfect  conchoidal.  Generally 
transparent. 

Chemical  Characters. — It  is  completely  infusible  be- 
fore tlie  blowpipe. 

Constituent  Parts. — Silica, 

Trace  of  Ferruginous 

Alumina,  — 100 

Bucholz,  Gehlen's  Journ.  1808,  p.  150. 

Geognostic  Situation. — Although  rock-crystal  occurs 
more  frequently,  and  in  more  numerous  geognostic 
relations  than  amethyst,  yet  it  is  not  the  most  common 
subspecies  of  quartz.  It  appears  most  frequetitly,  and 
in  the  largest  and  most  transparent  crystals,  in  primitive 
rocks,  where  it  occurs  in  beds,  veins,  and  large  drusy 
cavil  ies. 

Geografihic  Situation. — Crystals  of  great  size  and 
beauty  are  found  in  different  parts  of  Scotland ;  the 
rock-crystals  of  the  Island   of  Arran,  which  occur  in 
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drusy  cavities  in  granite,  are  well  known  ;  but  the  larg- 
est and  most  valuable  are  Inm.d  in  the  district  of  Cairn- 
gorm, in  tlu-  upper  part  ol  Aberdeenshire,  where  they 
occur  in  ijraniie,  or  in  alluvial  soil,  along  wiili  beryl  and 
topaz.  On  till;  Contineul  of  Europe  it  is  very  widely, 
and  often  abundinlly  distributed,  and  the  same  is  the 
casi  in  Asin  and  America. 

Uses. — Rock-crysal  is  cut  and  polished  as  an  inferior 
kind  ol  gem  or  ornamental  stone. 

Thihd  Subspecies. 

Rose  or  Milk  Quartz,  Jameton. — Milch  Quartz, 
IVcrner. 

External  Characters, — Colours  rose-red  and  milk- 
white.  Occurs  onl)  massive.  Internally  shining,  some- 
times passing  to  splendent,  and  vitreous,  inclniing  to  re- 
sinous. Fracture  moie  or  less  perfect  conchoidal.  More 
or  less  translucent.  The  other  characters  are  the  same 
as  those  of  rock-crystal. 

Geognostic  Situation. — It  occurs  in  masses,  included 
in  beds  of  quartz  subordinate  to  granite  and  gneiss,  and 
in  veins  of  manganese  in  granite. 

Geografihic  Situation. — It  occurs  in  primitive  rocks 
in  Scotland,  Germany,  and  in  Euiope,  and  in  various  dis- 
tricts in  Asia  and  America. 

Uses. — It  is  employed  in  jewellery,  and  the  larger 
masses  are  cut  into  vases. 

Fourth  Subspecies. 

Common  Quartz,  Jameson. — Gemeiner  Quartz, 
Werner. 

External    Characters Colours  white,   grey,   yellow, 

brown,  red,  green,  blue,  and  black.  Occurs  massive, 
disseminated,  in  plates,  stalactitic,  reniform,  botryoidal, 
globular,  specular,  corroded,  vesicular,  ramose,  amor- 
phous, cellular,  and  with  impressions.  Internally  shin- 
ing, which  sometimes  borders  on  glistening,  and  some- 
times approaches  to  glimmering,  and  is  vitreous.  Frac- 
ture coarse  splintery,  and  conchoidal.  Generally  trans- 
lucent. The  other  characters  the  same  as  those  of  rock- 
crystal. 

Geognostic  Situation. — It  is  one  of  the  most  abundant 
minerals  in  nature,  and  appears  in  many  diflercnt  geog- 
nostic situations.  It  occurs  in  primitive,  transition,  se- 
condary, alluvial,  and  volcanic  rocks,  and  either  as  a 
constituent  part  of  these  rocks,  or  associated  with  them 
in  the  form  of  beds  and  veins. 

Geografihic  Situation. — It  abounds  in  all  the  primi- 
tive, transition,  secondary,  and  alluvial  districts  of  Scot- 
land, England,  and  Ireland;  is  abundantly  distributed 
throughout  the  continents  of  Europe,  Asia,  Africa,  and 
America. 

Uses. — It  is  employed  in  the  manufacture  of  glass 
and  artificial  gems;  also  in  the  preparation  of  smalt, 
and  as  an  ingredient  in  porcelain  and  different  kinds  of 
pottery.  The  vesicular  and  corroded  variety  forms  a 
most  excellent  millstone,  known  in  commerce  under  the 
name  of  Buhr-stone. 

Fifth  Subspecies. 

Prase,  Jameson. — Prasem,  Werner. 

Colour  leek-green.  Generally  massive,  and  in  pris- 
matic and  granular  concretions.     .Sometimes  crystalliz- 
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ed  in  same  forms  as  common  quartz.  Surface  of  the 
concretions  rous?h  and  transversely  streaked.  Lustre 
shininij,  approacning  lo  g;listeninj?,  and  rcsino- vitreous. 
Fracture  conchoidal,  passing  into  splintery.  Trans- 
lucent. 

Geognostic  and  Geographic  Situations. — It  occurs  in 
primitive  rocks  in  Scotland,  Germany,  and  otiier  coun- 
tries. These  beds  are  probably  connected  with  primi- 
tive trap. 

Uses. — It  is  sometimes  cut  and  polished  as  an  orna- 
mental stone,  but  is  not  highly  esteemed. 

Sixth  Subspecies. 

Cat's-eye,  Jameson. — Katzenauge,  Werner. 

External  Characters. — Principal  colours  grey,  red, 
and  brown.  Exhibits  a  beautiful  opalescence,  particu- 
larly when  cut  in  a  convex  form.  Massive.  Internally 
shining,  lustre  vitreo-resinous.  Fracture  conchoidal. 
Translucent,  or  translucent  on  the  edges. 

Geognostic  and  Geographic  Situations. — It  occurs  im- 
bedded in  gneiss  in  Ceylon. 

Uses. — It  is  generally  cut  into  ring-stones ;  and  the 
most  advantageous  form  for  displaying  its  peculiar  lustre 
is  the  oval,  with  a  convex  surface. 

Seventh  Subspecies. 

Iron-Flint,  ^amfaon.— Eisenkiesel,  Werner. 

External  Characters. — Colours  brown  and  red.  Mas- 
sive and  crystallized  like  common  quartz.  Usually  in 
granular  distinct  concretions.  Externally  lustre  shining, 
approaching  to  glistening ;  internally  glistening,  and 
vitreo-resinous.     Fracture  conchoidal.     Opaque. 

Geognostic  Situation. — It  occurs  in  veins  of  ironstone, 
and  also  in  irap-iocks. 
1  Geografihic  Situation. — In  rocks  near  Bristol  ;  in  trap- 
rocks  that  lie  over  white  limestone,  island  of  Rathlin, 
off  the  coast  of  Ireland;  and  in  trap-rocks  near  Dunbar 
in  Scotland. 

Eighth  Subspecies. 

Hornstone,  Jameson. — Hornstein,  Werner. 

There  are  three  kinds,  viz.  Splintery  Hornstone,  Con- 
choidal Hornatone,  and  Woodsione. 

First  Kind. — SpLiNTEnv  Hoknstone,  Jameson.SpYA- 
triger  Hi)iiisteiii,  Werner. 

External  Characters. — Colours  grey,  red,  and  green. 
Massive.  Internally  dull.  Fracture  splintery.  More 
or  less  translucent  on  the  edges. 

Geognostic  Situation — Occurs  in  veins  in  primitive 
rocks. 

Geografihic  Situation — It  occurs  in  primitive  districts 
in  Scotland  and  England,  and  in  various  quarters  on  the 
coniinents  of  Europe,  Asia,  and  America. 

Second  Kind. — Conchoidal  Hornstone,  Jameson. 

Miischlich,  I   Hcjinstiiii,  Wirner. 

External  Characters. — Colours  grey,  white,  and  red. 
Massive.  Inieriiaily  glimmering,  sometimes  approach- 
ing 10  glistening,  and  lustre  vitreous.  Fracture  con- 
choidal. Translucent,  but  not  in  a  lower  degree  than 
splintery  hornsir>ne. 

Geognostic  Situation.— .U  occurs  in  metalliferous  veins 
and  ..gate  veins;  also,  in  imbedded    portions,  in  pitch- 
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stone  porphyry,  in  striped  jasper,  and  along  with  clay- 
stone  porphyry. 

Geografihic  Situation. — It  is  found  along  with  clay- 
stone  in  the  Peiitland  Hills  near  Edinburgh ;  also  in 
Saxony  and  Bohemia. 

Third  Kind. — Woodstosk,  Jameson. — Holstein,  Her. 

External  Characters — Colours  grey,  red,  brown,  black, 
and  yellow.  Occurs  in  rolled  pieces,  and  in  tlie  shape 
ot  trunks,  branches,  and  roots.  External  surface  un- 
even and  rough.  Internally  dull,  sometimes  glimmer- 
ing and  glistening,  according  as  it  is  more  or  less  of  the 
nature  of  the  two  preceding  subspecies.  Cross  Iracture 
imperfect  conchoidal;  the  longitudinal  fracture  splin- 
tery and  fibrous.  Generally  translucent  on  the  edges; 
sometimes  feebly  translucent. 

Geognostic  Situation.— It  is  imbedded  in  sandy  loam 
in  alluvial  soil ;  and  it  is  said  also  in  a  kind  of  sandstone- 
conglomerate  and  clay-stone. 

Geografihic  Situation. — It  occurs  at  Loch  Neagh  in 
Ireland  :  at  Chemnitz  and  Hilbersdorf  in  Upper  Saxony, 
and  in  many  other  places. 

Ninth  Subspecies. 

Flinty-Slate,  Jameson. 

Two  kinds,  viz.  Common  Flinty-Slate,  and  Lydian 
Stone. 

Eirst  Kind. — Common  Flintv-Slate,  Jameson.  Ge- 
meiiier  Kieselchitfer,  Werner. 

External  Characters. — Colours  grey,  red,  and  black. 
Ofien  traversed  by  quartz  veins.  Occurs  massive.  In- 
ternally faintly  glimmering,  almost  dull.  Fracture  in 
the  great  slaty,  and  in  the  small  splintery.  More  or  less 
translucent,  and  passes  into  translucent  on  the  edges. 

Geognostic  Situation. — It  occurs  in  beds  and  imbedded 
masses  in  clay-slate  and  grey-wacke;  and  in  roundish 
and  angular  masses  in  sandstone. 

Geografihic  Situation. — It  occurs  in  different  parts  of 
the  great  tract  of  clay-slate  and  grey-wacke,  which  ex- 
tends from  St.  Abb's  Head  to  Port  Patrick  ;  also  in  the 
Peniland  Hills  near  Edinburgh. 

Seco?id  Kind. — Lydian-Stone,  TaracsoTz.— Lidischer- 
stein,  Werner. 

External  Characters. — Colour  greyish-black,  which 
passes  into  velvet-black.  Occurs  massive.  Traversed 
by  quartz  veins.  Internally  glimmering.  Fracture  ge- 
nerally even,  and  approaches  sometimes  to  flat  con- 
choidal.    Opaque. 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
primitive,  transition,  and  secondary  rocks  in  Scotland, 
England,  and  otiier  countries. 

Use. — This  mineral  is  sometimes  used  as  a  touch- 
stone for  ascertaining  the  purity  of  gold  and  silver. 

Tenth  Subspecies. 

Flint,  Jameson. — Feursiein,  Werner. 

External  Characters. — Colours  grey,  yellow,  brown, 
and  red.  Bcsicies  massive,  in  plates,  in  angular  grains 
and  pieces,  It  occuisaiso  in  glotjuiarand  elliptical  rolled 
pieces,  in  the  form  of  sand,  and  tuberose  and  perforated. 
Sometimes  occurs  in  lamellar  concretions,  which  are 
either  straight  or  concentrically  curved.  Internally  lustre 
glimmering.  Fracture  perfect  and  large,  and  rather  flat 
conchoidal.  Traiisiucein ;  the  blackish  varieties  are 
seldom  more  than  translucent  on  the  edges. 
4  U 
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Constituent  Parts. — Silica,  .         .         98. 

Lime,  .         .  0.50 

Alumina,    .         .  0.25 

Oxide  of  Iron,    .  0.25 

Loss,  .  .  1.     —100 

Vauquelin,  Jouin.  de  Mines,  ii.  xxxiii.  p.  702. 
Geognostic    aitd     Gcograji/iic     Situations — Occui-s  in 
primitive,   transition,  secondary,    and    alluvial   rocUs  in 
most  countries  ol  Europe. 

Uses. —  I'ne  principal  use  of  this  mineral  is  for  gun- 
flinib,  lor  winch  purpose  it  is  excellently  fitted,  on  ac- 
count of  its  hardness,  the  abundance  of  sparks  it  affords 
with  steel,  and  the  sharp  fragmenis  it  gives  in  break- 
ing. 

Eleveuth  Subspecies. 

Cai.cedonv,  Jameson.      Kalzedon,  IVemer. 

Four  kinds,  viz.  Common  Calcedony,  Chrysoprase, 
Plasma,  hikI  Cariielian. 

First  Kind. — Common  Calcedony, /amf so;!. — Gemei- 
ner  Kaizuri  m,    Werner. 

Ejcternat  Characters. —  Colours  grey,  yellow,  brown, 
blue,  green,  and  black.  Occurs  in  lamellar,  and  also 
ill  fibrous  di^li^ct  concretions.  Internally  dull;  the 
splintery  varieties  exnibit  a  faint  degree  of  lustre. 
Fiaciure  even,  which  sometimes  passes  into  impelled 
conchoidal,  and  splintery.  Generdiy  semi-transparent; 
but  the  black  and  white  varieties  are  only  translucent. 

Geognustic  Situalwn. — Occurs  in  prin.itive,  second- 
ar),  and  alluvial  rocKs,  in  balls,  kidneys,  angular  pieces, 
short  and  tnick  beds,  veins,  and  rolled  pieces. 

Geogra/ihic  Situation. — It  is  frequent  in  most  of  the 
trap  disiiicts  in  Scotland,  and  also  in  similar  tracts  on 
the  cuntinenis  of  Europe,  Asia,  Africa,  and  America. 

Uses. — As  It  is  hard,  susceptible  of  a  fine  polish,  and 
exhibits  be.'Utiful  colours,  and  considerable  transparen- 
cy, it  IS  employed  as  an  article  of  jewellery. 

Second  Kind. — Chrvsoprasb,  Jameson,  Krisopras, 
fVerner. 

External  Characters. — Characteristic  colour  apple- 
green,  and  greenish-grey.  Occurs  generally  massive, 
and  sometimes  in  plates.  Internally  dull,  seldom  glim- 
mering. Fracture  even.  Transiuceni,  inclining  to 
!iemi-transparent. 

Geognostic  and  Geogra/ihic  Situations. — It  occurs  in 
l)lates,  and  cotemporaneous  veins,  in  primitive  serpen- 
tine in  Silesia. 

Uses. — It  is  considered  as  a  gem,  and  is  cut  into  ring- 
stones,  necklaces,  bracelets,  ear-drops,  and  brooches. 

Third  Kind. — Plasma,  Jameson.     Piasnia,  IVerntr. 

External  Characters. — Colour  grass-green.  Inter- 
r»ally  lustre  glistening,  inclining  to  glimmering.  Frac- 
ture imperfect,  and  rather  flat  conchoidal.  Translucent, 
inclining  to  semi-transparent. 

Geognostic  and  Geogra/ihic  Situations. — It  occurs  in 
beds,  associated  with  common  calcedony.  Most  of  the 
specimens  in  cabinets  have  been  collected  among  the 
ruins  of  Rome. 

Use. — It  was  considered  by  the  Romans  as  a  gem, 
and  was  cut  into  ornaments;  and  frequently  figures 
were  engraved  upon  it. 

Fourth  Kind — Carnelian, /a/nfson.  Carneol,  fVer- 
ner. 

External  Characters. — Colours  red,  brown,  yellow, 
green,  and  white.  Occurs  massive,  and  in  fibrous  la- 
mellar concretions.      Fracture    perfect  conchoidal,  or 


splintery  in  the  leniform  varieties.  Lustre  glistening, 
sometimes  passing  into  shining,  and  vitreous.  General- 
ly semi-transparent  ;  seldom  translucent. 

Geognostic  and  Geogra/ihic  Situations. — It  frequently 
occurs  as  a  constituent  part  of  agate,  and  in  general 
has  the  same  geognostic  situation  as  common  calcedony. 
The  secondary  trap-rocks,  so  abundant  in  Scotland,  often 
contain  carntlian,  either  alone,  or  in  agate.  The  most 
beautiful  cirnelians  are  brought  to  this  country  from 
Araliia,  India,  Surinam,  Siberia,  and  Sardinia. 

Uses. — It  is  cut  into  seal-stones,  ring-stones,  brace- 
lets, necklaces,  brooches,  and  crosses;  and  figures  are 
often  engraved  on  it. 

Twelfth  Subspecies. 

Heliotrope,  Jameson.     Heliotrop,  Werner. 

External  Characters. — Colour  green,  with  red  and 
yellow  spots.  Occurs  missive.  Internal  lustre  glisicn- 
ing,  and  resinous.  Fracture  conchoidal.  fiencrally 
translucent  on  tiie  ediijes;   some  varieties  translucent. 

Geognostic  and  Geogra/ihic  Situations. — It  is  found 
in  rocks  belonging  to  the  seconoary  tiap-lormation,  in 
Sibeiia,  Tariary,  Iceland,  and  even  in  Scotland. 

Uses. — It  is  cut  and  polished,  and  worn  as  an  orna- 
mental stone. 

Thirteenth  Subspecies, 
Jasper. 

Five  kinds,  viz.  Egyptian  Jasper,  Striped  Jasper, 
Porcelain  Jasper,  Common  Jasper,  and  Agate  Jasper. 

First  Kind. — Egyptian  Jasper,  Jameson.— ^vinntv 
Egyplischer  Jaspis,  Werner. 

External  Characters — Colours  brown,  yellow,  and 
grey,  frequently  disposed  in  concentric  stripes,  alternat- 
ing with  black  stripes.  In  the  brown  colour  there  some- 
times occur  black  spots,  and  similar  coloured  dendritic 
delineations.  Internally  partly  glistening,  partly  glim- 
mering. Fracture  conchoidal.  Very  feebly  translucent 
on  the  edges,  or  almost  opaque. 

Geognostic  and  Geografihic  Situations. — It  occurs  loose 
in  the  sands  of  the  desert,  and  in  conglomerate  rocks 
in  Egypt. 

Uses. — It  is  cut  and  worn  as  an  ornamental  stone. 

Second  Kind. — Stuiped  Jasper,  Jameson.  Band  Jas- 
pis,  Werner. 

F.xternal  Cliaractera. — Colours  grey,  green,  yellovf, 
and  red,  and  seldom  blue.  There  are  always  several 
colours  together,  and  these  are  arranged  in  striped 
and  named,  and  sometimes  in  spotted  delineations.  Oc- 
curs massive.  Internally  dull.  Fracture  conchoidal. 
Opa()ue,  or  very  feebly  translucent  on  the  edges. 

Geognostic  and  Geographic  Situations — It  occurs  in 
second. iry  clay-porphyiy  in  the  Pt-ntland  Hills  near 
Edinburgh;  but  the  most  beautiful  varieties  are  found 
in  Siberia. 

Use. — This  mineral  receives  an  excellent  polish,  and 
hence  IS  used  like  aj^ate  for  ornamental  purposes. 

Third  Kind — Porcklain-Jasper,  Jameson.  Porzel- 
lan  J  jipi;i.   IVerner. 

External  Characters. — Colours  grey,  blue,  yellow, 
and  seldom  black  and  red.  Occurs  most  conimonly 
mabsive,  and  is  frequently  cracked  in  all  directions. 
In'Lriuliy  glistening,  sometimes  approaching  to  shining, 
sometimes  to  glimmering,  and  even  to  dull  ;  and  the 
lubtie  vi;reo-rcsi  .ous.      Kracture   conchoidal.      Opaque. 

GcogTiostic    ayid    Geographic     Situations. — It    occurs 
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along  with  pseudo-volcanic  rocks  in  Fifeshire;  near 
Diiflley  in  Warwickshire  ;  and  in  many  other  parts  of 
Europe  and  America. 

Fourth  Kind. —  v,ommon  Jasper,  Jameson.  Gemeiner 
Jaspi-.,  li'trner. 

External  Characters. — Colours  red,  brown,  and  black. 
Occurs  reabsive.  Internally  varies  from  shining  to 
dull  ;  and  lus're  resinous-vitreous.  Fracture  of  some 
varieties  is  more  or  less  pc-rlVct  and  flat  conchoidal,  and 
those  have  a  shinini^  or  glistening  lustre  ;  in  others  it 
is  even,  with  a  glimmerint;  lustre,  or  fine  earthy  and 
dull.     Opaque,  or  veiy   faintly  translucent  on  the  edges. 

Geognostic  and  Geoifrafi/iic  Situations — It  occurs  in 
veins  and  imbeddetl  masbes  in  primitive,  iransition,  and 
secondary  rocks  in  Scotland,  England  and  Ireland.  It 
is  not  iintrequent  on  the  contijienls  of  Europe,  Asia, 
Alrica,  and  America. 

Uses — When  it  occurs  insufficiently  large  mabses, 
it  I-  cut  into  various  ornamental  articles,  as  vases,  snuff- 
boxes, ringsioncs.  &c. 

Fifth  Kind — Agate- Jasper,  ./ameion.  Agat-Jaspis, 
Wrrner. 

External  Characters. — Colours  white,  yellow,  and  red. 
Several  colours  i^eneraily  occur  together,  and  these  are 
arranged  either  in  clouded,  flamed,  or  striped  delinea- 
tions ;  of  these  the  striped  are  tither  dis|)osed  in  a  cir- 
cular manner,  or  fortification-wise.  Occurb  massive. 
Fiequently  occurs  in  distinct  concretions,  wliich  are 
either  foriification-vvise  bent,  or  concentric  lamellar. 
Internally  dull.  Fracture  small  and  fiat  conchoidal,  ap- 
proaching to  even. 

Geognostic  Situation — Occurs  principally  in  layers, 
in  agate-balls,  in  amygdaloid;  likewise  in  agate-balls 
and  veins  in  porphyry. 

Geografihic  Situation. — Occurs  in  the  agates  of  the 
middle  distiict  of  Scotland,  Sec. 

FoURTNEETH  SuBSPECIES. 

Float-stone,  or  Spongiform  Quartz,  Jameson. — 
Schwimmstein,  Werner.     Quartz  nectique,  Hauy. 

External  Characters Colours  while  and  grey.  Oc- 
curs in  porous,  massive,  and  tuberose  forms.  Inter- 
nally dull.  Fracture  coarse  earthy.  Feebly  translu- 
cent on  the  edges.  Soft,  but  its  particles  are  as  hard 
as  quartz. 

Geognostic  and  Geografihic  Situations — It  occurs  in- 
crusting  flint,  or  in  iinljedded  masses  in  a  secondary 
limestone,  at  St.  Ouen.  near  Faris. 

Agate,   Jameson. 

Agate  is  not,  as  some  mineralogists  maintain,  a  simple 
mineral,  but  is  composed  of  various  kinds  of  tiie  quartz 
family,  intimately  joined  together,  and  the  whole  mass 
is  so  compact  and  hard,  that  it  receives  a  high  polish. 
Agate  is  principally  composed  of  calcedony,'with  flint, 
hornstone.  carnelian,  jasper,  cacholong,  amethyst,  and 
quanz.  Of  these  minerals,  sometimes  only  two,  in  other 
instances  more  than  three,  occur  in  the  same  agate;  and 
these  are  either  massive,  disseminated,  or  in  layers. 

II.  Indivisible  or  Uncleavable  Quartz,  Tawwon. 
Untheilbarer  Quartz,  Mohs. 

This  species  contains  eight  subspecies,  viz.  1.  Quart- 
zy  Sinter.  2.  Hvalite,  3.  Opal,  4  Menilite,  s.  Obsi- 
dian, 6.  Pitchsione,  7.  Pearlstone,  8.  Pumice. 


First  Subspecies. 

Quartzy  or  SiLicF.ors  Sin  ier,  or  Pearl  Sinter,. 
Jameson.     Kieselsinter,  IVtrner. 

This  is  the  siliceous  incrustation  met  with  around 
hot  springs  in  Iceland,  and  other  volcanic  countries. 

Second  Subspecies. 
Hyalite,  Jameson.     Hyalith,  Werner. 

External  Characters. — Colours  white,  grey  and  green 
Gi.nerally  rem)  jini,  liotryoidal,  and  sometimes  stalacti- 
tic,  and  in  crubts.  Internally  shining  and  splendent  ; 
and  lustre  vitreous,  slightly  inclining  to  resinous.  Frac- 
ture conchoidal.  Translucent,  approaching  to  semitrans- 
parent. 

Geognostic  and  Geografihic  Situations.— ll  has  been 
hitherto  found  principally  near  Frankfort,  on  the  Mayne, 
where  it  occurs  in  fissures  in  vesicular  basalt  and  basal- 
tic greenstone. 

Third  Subspecies. 

Opal,  Jameson.     Opal,  Werner. 

T.iis  subbpecies  is  divided  into  seven  kinds,  viz. 
Pieuious  Opal.  Common  Opal,  Fire  Opal,  Mother-of- 
Pearl  Opal  oi  Cacholong,  Semi-Opal,  Jasper-Opal,  and 
Woori-Opal. 

First  Kind. — Precious  Opal,  Jameson.  Edler  Opal, 
JFerner. 

External  Characters. — Most  common  colour  milk- 
wnite,  whicli  at  the  same  time  displays  a  fine  play  of 
beautiful  colours.  Occurs  massive,  and  disseminated. 
Intirnally  spleiulent,  and  vitreous.  Fracture  conchoi- 
dal      Bri  tic.     Unromirionly  easily  frangible. 

Const.  Parts. — Si'ica,  ...  90 

Water,  .  .  10 — 100 

Opal  (if  Czscherwenitza,  according?  to  Klafiroth. 

Geognostic  and  Geographic  Situations. —  It  occurs  in 
small  veii.s  in  clay-porpnyty,  generally  accompanied 
with  semi-opal;  in  Hungary,  and  some  o'her  countries. 

Uses. — Few  gems  are  more  beautiful  than  the  opal. 
Thi.  elegant  play  of  the  richest,  purest,  and  most  beau- 
tiful colours  have  procured  for  it  a  hit^h  rank  among 
the  precious  stones.  It  is  woiked  into  ringstones,  neck- 
laces  ear-drops    and  o' her  ornaments. 

Second  Kind. — Com.mon  Oi-al,  Jameson.  Gemeiner 
Opal,   IVerner 

External  Characters — Colours  while,  grey,  yellow, 
red,  and  green.  Occurs  massive,  and  disseminated.  In- 
ternally splendent,  passing  into  shilling;  and  vitieous. 
Fracture  conchoidal.   Most  commonly  semi-  r  insparent. 

Of  Telkobanya. 

Const.  Paris. — Silica,  .  93  50 

Oxide  of  iron,  .  1  0 

Water,  .         5.0 — 99.50 

Geognostic  and  Geografihic  Situations. — It  occuis  in 
veins,  along  witn  precious  opal,  in  clay-porphyry,  in 
Hunjjary  and  other  countries. 

Third  Kind — Fire  Opal  Jameson. — Feur  Opal,Aarsr. 

External  Characters.— P<  :nci\iil  colour  hyacinto-r  d, 
which  passes  thiough  iioney-yellow  into  wine  yellow  ; 
and  upon  lighter  places  shews  a  carmine-red  and  ap- 
ple-green iridescence.  In  its  interior,  dendritic  deli- 
neations are  sometimes  to  be  observed.  Internally 
splendent,  and  lustre  vitreous.  Occurs  in  lamellar  dis- 
tinct concretions.  Fracture  conchoidal.  Completely 
transparent. 

Geognostic  and  Geografihic  Situations. — It  has  hither- 
4  D  2 
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to  been  found  only  in  America,  at  Zimapan  in  Mexico, 
where  it  was  first  oliseiveil  by  Sonnenscliniid  and  Hum- 
bold,  imbvdded  in  porpliyry. 

Fourth  Kind. — Mother-of-Pe.\ri.  Oi'\l,  or  Cacho- 
LONG,  Jameson.     Pcrlnmttcr  Opal,  Karsten. 

External  Characters. — Colour  milk  white,  and  some- 
times dendriiic.  Occurs  massive,  and  disseminated. 
Externally  dull;  internally  alternates  from  dull  to  i^lis- 
tening  and  shining,  and  pearly.  Occurs  in  granular  dis- 
tinct concretions.  Fracture  flat  coiiclioidal,  but  becomes 
earthy  on  the  action  of  the  almospiicre.     Opaque. 

Gcognostic  and  Geografihic  Hituacions. — It  occurs, 
along  with  calceduny,  ui  irap  rocks  ni  the  isl.uid  of  Ice- 
land i  in  the  Faroe  islands  ;  also  in  Greenland ;  and  in 
Bucharia. 

Fi/lh  Kind Sf,mi-Oi>al,  Jameson.  Halb-Opal.  Wer. 

jixcernal  Characters. —  Most  common  colours  white, 
grey,  and  brown.  Occurs  not  only  massive  and  disse- 
muiated,  but  also  tuberose,  small  renitorm,  small  bo- 
tryoidal,  and  stalactiiic.  Externally  glistening ;  inter- 
nally, generally  ^,'listening.  Fracture  conchoidal.  More 
or  less  iransluccnl,  and  sometimes  passes  to  translucent 
on  the  edges. 

Gcognostic  and  Geogra/thic  Situations.  It  occurs  in 
porphyry  and  amygdaloiii,  lu  Scotland,  Iceland,  France, 
Germany,  Sec. 

Sixth  Kind. — Jasper-Opal,  or  Februginous-Opal, 
Jameson.      Opai-Jaspis,  IVerner. 

Eviernal  Characters. — Colours  red,  yellow,  and  grey. 
Occurs  massive.  Internally  lustre  shining,  approach- 
ing to  splendent,  and  intermediate  between  vitreous  and 
resinous.  Fracture  perfect  conchoidal,  and  sometimes 
rather  flat  conchoidal.  Opaque,  and  sometimes  feebly 
translucent  on  the  edges. 

Gcognostic  and    Geografihic   Situations. It  is   found 

in  large  and  small  pieces  in  porphyry,  near  Telko- 
banya  and  Tokay  in  Hungary,  and  in  other  parts  of 
Europe. 

Seventh  ATwf/.— Wood-Opal,  Jameson  — Holz-Opal, 
^Vtrner. 

External  Characters.  Occurs  mobt  commonly  white, 
grey,  or  brown,  and  son\etimes  also  black.  Occurs  in 
pieces  which  have  the  shape  of  br.inches  and  stems. 
Internally  lustre  shining,  and  sometimes  splendent, 
glistening,  or  glimmering.  Cross  fracture  conchoidal  ; 
the  longitudinal  fracture  sometimes  modified  by  the 
remaining  fibrous  woody  texture.  More  or  lesb  trans- 
lucent ;  sometimes  only  translucent  on  the  edges. 

Gcognostic  and  Geografihic  Situations. — It  is  found  in 
alluvial  land  atZ.sUaviain  Hungary;  and  is  said  to 
occur  in  secondary  irapro  ks  in  Transylvania. 

Uses. — It  is  cut  into  plates,  and  is  then  used  for  snuff- 
boxes, and  other  ornamental  articles. 

Fourth  Subspecies. 

Menilite,  Jameson. 

First  Kind. — Brown  Menilite,  Jameson.  Brauner 
Menilite,  Hoffmann. 

External  Characters. — Colour  chesnul-brown.  On 
the  surface  sometimes  of  a  bluish  colour.  Occurs  always 
tubi  rose.  External  surlace  rough  and  dull  ;  inltrnally 
faintly  glistening,  and  lustre  intermediate  between  re^in- 
ous  and  vitreous.  Fracture  very  flat  conchoidal.  Trans- 
lucent on  the  edges. 


Const.  Parts. — Silica, 85.5 

Alumina,       ....  l.O 

Lime, O.S 

Oxide  of  Iron,       .         .         .  0.5 

Water,  and  Carbonaceous  Matter,  1 1.0 

Ktafiroth,  B(  it.  b.  ii.  s.  169.  98.S 

Gcognostic  and  Geografihic  Situations.— \\.  has  hitherlo 

been  lound  only  at  M.nil  .Vloniant,  near   Paris,  where  it 

occurs  imbedded  in  adhesive  slate,  in  the  same  manner 

as  flint  is  in  chalk. 

Fifth  Subspecies. 

Obsidian,  Jameson.     Obsidian,  IVerner. 
Thib  subspecies  ib  divided  into  two  kinds,  viz.  Trans 
lucent  Obsidian.     Tr.insparen',  Oi)siilian. 

First  Kind — Translucent  Obsidian,  Jameson. — 
DurchscheinendiM-  Ojsidiin,  Hoffmann. 

External  Characters Colours  black,  grey,  and  green. 

Occurs  massive.  Iniernally  splendent,  seldom  shining, 
and  lustre  vitreous.  Fracture  conchoidal.  Alternates 
from  translucent  to  translucent  on  the  edges.  Very 
brinle.     Easily  frangible.     Sueak  grey. 

Chemical  Characters Fhe  black  obsidian  of  Ice- 
land, according  to  Da  Camara,  on  charcoal,  before  the 
blowpipe,  melts  into  a  pale  ash-grey,  imperfect,  vesicular 
glass. 

American. 
Const.  Parts. — Silica,  ....         72.0 

13.5 

10.0 

0.0 

2.0 


-Silica,  .... 

Alumina,     .... 
Natron  and  Potash, 
Lime,  .... 

Oxide  of  Iron  and  Manganese, 


Collet  Descotils.  96.5 

Gcognostic  Situation. — This  mineral  occurs  in  beds, 
and  imbedded  masses  and  veins,  in  porphyry,  and  in  va- 
rious secondary  trap  rocks. 

Ceogra/ihic  Situation. — It  occurs  in  various  parts  of 
Europe,  Asia,  Alrica,  and  America. 

Uses. — It  is  cut  into  ornamental  articles  of  different 
kinds. 

Second  Kind. — Transparent  Obsidian,  Jameson.— 
DuT  chsii  iiti^er  Obbi^  la...  Hoffmann. 

External  Characters. — Colours  blue,  brown,  and  white. 
Internally  vpiendeiu  and  vitreous.  Fracture  conchoidal. 
Perbctly  transparent. 

Geognostic  and   Geografihic  Situations. — It  occurs  im 
bedded  ni  pcai  Istoue-poi  piiyry,  at  Marckau  in  Siberia. 

Sixth  Subspecies. 

Pitchstone.  Jameson — PiChsltin,    IVertier. 

External  Characters  — CoiDurs  green,  grey,  blue,  yel- 
low, brown,  and  black.  Occurs  maisive.  Inlcinally 
shining,  ami  glistening  ;  lustre  vilreo-resinous.  Feebly 
translucent  on  the  edges.  Fracture  conchoidal,  coarse- 
grained uneven,  and  coarse  splintery. 

Constit.  Parts. — Silica,  73;  Alumina,  14.50;  Lime, 
1.0;  Oxide  of  iron,  1. 00;  Oxide  of  -nanganese,  0.10; 
Natron,  1  75  ;    Water.  8  50—99  85-  Klafiroth. 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
priinuivc,  tiansition,  and  secondary  rocks,  in  Scotland, 
Ireland,  Saxony,  &c. 

Seventh  Subspecies. 

Ve\hj.-9,to^u,  Jameson.     Perlstein,  Werner. 
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External  Characters. — Colours  grey,  black,  and  red. 
Occurs  massive,  disseminated;  also  in  rouiulish  granu- 
lar and  curved  lamellar  concretions.  Lustre  shining  and 
pearly.  Translucent  on  the  edges,  or  translucent.  Very 
easily  frangible. 

Conatit.  Pans.— Silica,  77.;  Alumina,  13.0;  0.\ide 
of  iron  and  manganese,  2.0;  Potash,  2.0;  Lime,  1.5; 
Natron,  0  7;  Water,  41Z100.2,  Vaurjuelin. 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
porphyry,  in  Hungary,  Spain,  North  of  Ireland,  Iceland, 
and  Mexico. 

Eighth  Subspecies. 

Pumice,  Jameson.     Bimstcin,  Werner. 

Extrrnal  Characters. — Colours  white  and  grey.  Oc- 
curs vesicular;  vesicles  much  elongated,  and  contain 
capillary  fibres.  Interiially  glistening  or  glimmering, 
and  pearly.  Principal  fracture  curved  and  parallel 
fibrous  i  cross  fracture  uneven.  More  or  less  translu- 
cent on  the  edges.  Very  brittle,  and  easily  frangible. 

Conatit.  Parts Silica,  77.50;  Alumina,  17.50;  Na- 
tron anil  Potash,  3.00;  Iron  with  Manganese,  1.75, rz 
9y,75,  Klafiroth. 

Geognostic  and  Geogra/ihic  Situations. — Occurs  along 
with  various  porpiiyries  and  obsidians,  in  the  Lipari 
islands,  and  other  quarters. 

Uses. — Is  used  for  polishing  glass  and  soft  stones  ; 
also  by  parchment-makers,  curriers,  and  hat-makers, 
and  hence  forms  a  considerable  article  of  trade,  and  is 
exported  from  the  Lipari  islands  in  great  quantities  to 
the  different  countries  of  Europe. 

Obatrvations. — Obsidian,  pitchstone,  pearlstonu,  and 
pumice,  ougiit  to  form  a  separate  group  in  the  species 
of  the  Genus  Quartz. 

Genus  VIII.     AXINITE,  Jameaon. 

Prismatic.  Perfect  vitreous  lustre.  Hardness~6.5 
— 7.0.     Specific  graviiy~3.0 — i.o. 

1.  Prismatic  AxiNiTE../i3/«eson. — Prismatischer  Ax- 
init,  Mohs. — Thumersleiii,  Werner. 

Pyratnid  uiikiown.  Cleavage  prismatic^l01°,  30'. 
External  Characters — Colours  clove-brown,  plumb- 
blue,  grey,  and  black.  Seldom  massive,  most  frequent- 
ly crystallized  in  very  oblique  four  sided  prisms.  Mas- 
sive varieties  occur  in  curved  lamellar  distinct  concre- 
tions. Externally,  lustre  splendent  ;  internally,  alter- 
nates from  glistening  to  shining,  and  is  vitreous,  slightly 
inclining  to  resinous.  Fracture  fine-grained,  uneven,  or 
conchoidal.  Alternates  from  perfectly  transparent  to 
feebly   uanshucnt. 

Chemical  Charactera  — Easily  fusible  with  ebullition 
into  a  boitle-gicen  glass,  which  by  continuance  of  the 
heat  becomes  nearly  black. 

Constit.  Parts. — Silica,    .  .         .  50.50 

Alumina,        .         .  16. 

LiJie,    ...  17. 

Oxide  of  Iron,       .  9.50 

of  Manganese,      5.25 

Potash,  .  .  0.25 — 98.50 

Klafiroth.  t.  v.  p.  28. 

Geognoatic  Situation. — Occurs  in  primitive  mountains, 

in  roi  ks  ol  gneiss,  iiiica-slale,  clay-slate,  and  hornblende- 

vock,  and  is  found  in  Cornwall,  and   in  various  districts 

on  the  continent  of  Europe. 

Genus  IX.     CHRYSOLITE. 


1.  Prismatic  Chrysolite,  Jameson. — Prismatischer 
Krisolith,  Mohs. — Peridot,  Hauy. 

Prism^l31°  48'.  Cleavage  perfect,  ia  the  direction 
of  the  shorter  diagonal,  and  less  so  in  direction  of  the 
longer  diagonal. 

Two  subspecies,  viz.  Chrysolite  and  Olivine. 

First  Subspecies. 
Chrysolite,  Jameson. — Krisolith,  Werner. 

External  Characters. — Colour  green.  Occurs  in  an- 
gular pieces,  roundish  pieces,  and  often  crystallized  in 
four  and  six-sided  prisms,  variously  acuminated,  and  be- 
velled, and  truncated  on  the  lateral  edges.  Internally, 
lustre  splendent  and  vitreous.  Fracture  conchoidal. 
Transparent,  and  refracts  double. 

Constit.  Parts. — Silica,  .  39.00 

Magnesia,  .         .         43  50 
Iron,   .         .         .  19.00 — 101.50 

Klafiroth    Beit.  b.  i.  s.  110. 

Geognostic  and  Geografihic  Situations. — Is  found  in 
alluvial  soil  in  Upper  Egypt,  and  on  shores  of  the  Red 
Sea. 

Uses. — It  is  cut  and  polished,  and  made  into  necklaces, 
hair  ornaments,  and  ring-stones. 

Second  Subspecies. 
Olivine.  Jameson. — Olivin,  Werner. 

External  Characters. — Colours  olive-green  and  yellow. 
Occurs  massive,  in  grains,  and  in  roundish  pieces. — 
When  crystallized,  which  is  rarely  the  case,  it  is  in  the 
form  of  rectangular  four-sided  prisms,  which  arc  always 
imbedded.  Massive  varieties  occur  in  small  and  angulo- 
granular  concretions.  Inttrnally,  lustre  shining  and 
glistening,  and  viireo-resinous.  Fracture  small-grained 
uneven,  sometimes  passing  into  imperfect  small  con- 
choidal. Translucent,  passing  into  semi-transparent, 
seldom  transparent. 

Geognostic  and  Geografihic  Situations. — It  occurs  im- 
bedded in  basalt,  greenstone,  porphyry  and  lava,  gene- 
rally accompanied  with  augite,  in  Scotland,  Germany, 
Italy,  and  other  countries. 

Genus  X.     TOURMALINE. 

One  axis.  Rhomboidal.  Hardness— 7.0 — 7.5.  Sp. 
gr.=:3.0 — 3.2. 

Tins  genus  contains  one  species,  viz.  Rhomboidal 
Tourmaline. 


—  Rhomboedrischei 


I.    Rhomboidal   Tourmaline.. 
Turmalin,  Mohs. 

Rhomboidal.  Rhomboid— 133°  25'.  Cleavage  rhom- 
boidal, and  in  direction  of  sides  of  a  six-sided  prisin. 

It  is  divided  into  two  subspecies,  viz.  Tourmaline  and 
Schorl. 

First  Subspecies. 

Tourmaline,  Jameson. —  Turmalin,  Werner. 


Prismatic  vitreous  lustre. 
grCZS.S— 3.5. 


External  Characters. — Is  principal  colours  are  green, 
brown,  red,  blue,  yellow,  and  white.  Occurs  very 
seldom  massive,  or  in  prismatic  concretions  ;  scarcely 
ever  disseminated;  oftencr  in  rolled  pieces;  but  most 
frequently  crystallized  in  three,  four,  six,  and  nine- 
sidtd  prisms,  variously  accumina'ed.  The  lateral  planes 
Hardness— 6.5 — 7.0.  Sp.  are  generally  cylindrical  convex,  and  deeply  longitudi- 
nally   streaked  ;    the   acuminating   planes   arc   mostly 
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smooth  and  shining ;  sometimes  the  planes  on  one  ex- 
tremity are  sniootli,  but  on  the  other  rou};h.  Internally, 
lustre  splendent  and  vitreous.  Fracture  nearly  perfect, 
and  small  coriclioidal.  Alieiria'es  from  neatly  opar|ue  to 
completely  transparent.  Refracts  double  in  a  middlini^ 
degree.  Wnen  viewed  perpendicular  to  the  axis  of  the 
crystal,  it  is  more  or  less  transparent,  but  m  the  direction 
of  the  axis,  even  when  the  length  of  the  prism  is  less 
than  the  thickness,  it  is  opaque. 

Physical  Characters. —  By  fiiction,  it  exhibits  signs  of 
vitreous  electricity;  by  heatinu',  vitreous  elcctiicity  at 
one  extremitv,  and  resinous  electricity  at  the  other. 

Chemical  Characters. — Before  the  blowpipe  it  melts 
into  a  greyish-while  vesicular  enamel;  but  the  red-co- 
loured Siberian  tourmaline  is  infusible. 

Green  Tourmaline  from  Brasil. 
Constituent  Parts. — Silica,         .         .         4,0. 
Alumina,    .         .         39. 
Lime,  .         .  3.84 

Oxide  of  Iron,    .  12  5 

Oxide  of  Manganese,   2. 
Loss,  .  .  2.66—100 

Vauguelin.  Ann.  de  Chim.  N.  88.  p.  105. 
Geognostic  and    Geographic  Situations. — Tourmaline 
occurs  III  primitive  rocks  in  Scotland,  Ent<land,  Germa- 
ny, Norway,  Italy,  and  many  other  countries. 

Uses. —  fne  green,  blue,  and  brown  varieties  are 
sometimes  cut  and  polished,  and  worn  as  ornamental 
stones. 

Second  Subspecies. 

Common  Schokl,  Jameson. — Gemeiner  Schorl,  JVer- 
ner. 

External  Characters. — Colour  velvet-black,  of  various 
degrees  of  intensity.  Occurs  massive,  disseminated, 
and  frequently  crystallized,  in  three,  six,  and  nine-sided 
prisms,  that  present  various  acuminations,  truncations, 
and  bevelments.  Occurs  in  granular  and  prismatic 
concretions.  Internally  its  lustre  is  intermediate  between 
shining  and  glistening,  and  is  vitreous.  Fracture  inter- 
mediate between  conchoidal  and  uneven.  Opaque.  Af- 
fords a  grey  streak. 

Common  Schorl  from  Eibenstock. 
Constituent  Parts. — Silica,       .         .         36.75 
Alumina,  .         34.50 

Magnesia,  .  0.25 

Oside  of  Iron,  21.0 

Potash,     .  .  6.0  —98.50 

Klafiroth,  Beitrage,  b.  5.  s.  148,  149. 
Physical  Characters. — Exhibits   the    same    electrical 
propi  I'i'  s  ab  tourmuliiie. 

Geognostic  and  Geographic  Situations. — Occurs  in  pri- 
mitive mountains  in  most  extensive  alpine  districts  in 
Europe ;  and  also  in  Asia,  Africa,  and  America. 

Genus  XI.— GARNET. 

Tessular,  pyramidal,  prismatic.  If  red,  the  Sp.  gr. 
=3.7.  and  more.  If  black,  sp.  gr.=3.9  and  less.  No 
pare  vitreous  lustre.  If  prismatoidal,  the  hardness  isrz 
7  and  more,  and  no  pure  vitreous  lustre.  Hardness 
raiigts  from  6  5  to  7.5.  If  7.5,  it  is  red  or  brown.  Sp. 
gravityirS.S — 4.3. 

1.  Pyramidal  Garnet  or  Vesuvian,  ./aniMow. — Py- 
ramidaler  Granat,  A/o/j«. — Vesuvian,  Werner. — Idocrasc, 


Pyramidal.  Pyramif'^lSQ"  30',  74°  14'.  Cleavage 
in  the  direction  ol  tlii.  1  iti-iai  planes  of  the  prism  ;  ii>  the 
direction  of  the  diagonals  of  the  prism  ;  and  also  In  the 
direc'ion  of  the  terminal  pi  mes  of  the  prism.  Hardness 
X::6.S.      Sp.  graviij— 3  3 >  4. 

External  Characterx. — Colours  green  and  brown. 
Occurs  massive,  ilissemiiiated,  and  in  granular  concre- 
tions; but  more  frequently  crystallized,  in  rectangular 
four-sided  prisms,  variously  acuminated,  truncated,  and 
bevelled.  Lateral  planes  of  the  prisms  are  longitudinally 
streaked ;  but  the  truncating  and  terminal  planes  are 
smooth.  Externally  the  crystals  are  splendent ;  inter- 
nally glistening,  approaching  to  shining,  and  the  lustre 
is  vitrco- resinous.  Fracture  is  small-grained  uneven. 
Alternates  from  translucent  to  translucent  on  the  edges, 
and  refracts  double. 

Chemical  Characters  — Before  the  blow-pipe  it  melts 
without  addition  into  a  yellowish  and  faintly  translucent 
glass. 

Vesuvian  of  Vesuvius, 


Conetit.  Parts. — Silica,          .             .  35  5 

Lime,          .             .  33.0 

Alumina,    .              .  32.25 

Oxide  of  Iron,        .  7.5 

Oxide  of  Manganese,  0.25 

Loss,           .  l..i— lot 
Klaproth,  Beit.  b.  ii.  s.  32.  &  38. 

Geognostic  and  Geografihic  Situations. — Occurs  in 
various  primitive  rocks,  in  Ireland,  Italy,  Norway,  Swit- 
zerltmd,  &c. 

Uses. — At  Naples  it  is  cut  into  ring-stones,  and  is 
sold  under  various  names:  the  i^reen-coloured  varieties 
are  denominated  Volcanic  Chrysolite ;  and  the  brown, 
Volcanic  Hyacinth. 

Obervation. — The  Egeran  of  Werner  is  a  variety  of 
this  species. 

2.    DoDECAHEDRAL  Garnet,  Jameson. 

Tessular.  Cleavage  dodecahedral.  Hardness— 6.5— 
7.5.     Sp.  gravityz:3.5 — 4.3. 

This  species  coiu'iins  nine  subspecies,  viz.  1.  Pyre- 
neite;  2.  Grossulare;  3.  Melanite  ;  4.  Pyrope  ;  5.  Gar- 
net; 6.  Allochroite;  7.  Colophonite  ;  8.  Cinnamon-stone  j 
9.  Hclvin. 


Hauy. 


First  Subspecies. 

PvRENEiTE,  Jameson. — Pyreneit,  Werner. 

External  Characters. — Colour  greyish-black.  Occurs 
massive,  and  crystallized  in  the  form  of  rhomboidal 
dodecahedrons.  Externally  glistt-nini;;,  inclininK  to  shin- 
ing, and  metallic-like.  Internally  glistening  and  vitreous. 
Fracture  small-grained  uneven.     Opiciue. 

Geognostic  and  Geografihic  Situations  — Occurs  in 
primitive  limestone  in  the  Pic  of  Eres-Lids,  near  Ba- 
reges, in  the  French  Pyrenees. 

Second  Subspecies. 

Grossulare,  Jameson. — Grossular,  Werner. 

External  Characters. — Colour  asparagus-green.  Crys- 
tallized in  acute  double  eight-sided  pyramids,  flatly  acu- 
minated on  both  extremities  by  four  planes  ;  the  acu- 
minating planes  set  on  the  alternate  edges  of  the  double 
eight-sided  pyramid.    Planes  of  the  crystals  are  smooth. 
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Externally  shining ;  internally  shining,  and  lustre  re- 
sinous. Fracture  intermediate  between  conchoidal  and 
uneven.     Translucent. 

Geugnostic  and  Geographic  Situations. — Occurs  im- 
bedded in  iniall  crystals,  along  with  vesuvuii,  in  a  pale 
greenish-grey  claystone,  near  the  river  \Vilui  in  Siberia  ; 
also  in  the  Uannat  ot  Temeswar. 

Third  Subspecies. 

Melanitb.  Jameson. —  Melanit,  Werner. 

External  Characters  — Colour  velvet-black.  Gene- 
rally crystallized  in  rhoinboidal  dodecahedrons,  trun- 
cated on  the  edj^es.  Internally  sliining,  inclining  to 
glistening,  and  resino-vitreous.  Fracture  conchoidal. 
Opaque. 

Geognoslic  and  Geographic  Situations. — Occurs  in 
priniiiive  and  secondary  rocks  in  Italy,  Germany,  and 
Norway. 

Fourth  Subspecies. 

PyROPE.  Jameson. — Pyrope,  Werner. 

External  Characters. — Colour  dark  blood-red.  Oc- 
curs in  roundish  and  angular  grains.  Lustre  splendent, 
and  viireo-resinous.  Fracture  conchoidal.  Is  transpa- 
rent, and  refracts  double. 

Geognostic  and  Geographic  Situation.— It  occurs  in 
serpentine  and  trap,  in  Bohemia. 

Use. — This  beautiful  gem  is  employed  in  almost  every 
kind  of  jewellery,  and  is  generally  set  with  a  gold  foil. 

Fifth  Subspecies. 

G.\RMET,  Jameson. 

This  subspecies  is  divided  into  two  kinds,  viz.  Pre- 
cious Garnet  and  Common  Garnet. 

J''irst  Kind — Precious  Garnet,  Jameson. — Edler 
Grauat,  Werner 

External  Characters. — All  the  colours  of  this  gem  are 
dark-red,  which  generally  fall  into  blue.  Occurs  in 
roundish  grains,  and  crystallized  in  rhomboidal  dodeca- 
hedrons, and  in  the  form  of  the  leucite.  Internally  it  is 
shining,  bordering  on  splendent;  and  vitreous,  inclining 
slightly  to  resinous.  Fracture  conchoidal.  Sometimes 
occiusin  lamellar  distinct  concretions.  Alternates  from 
completely  transparent  to  translucent. 

Comtit.  Parts. — Silica,  ,  39  66 

Alumina,  .  19  66 

Black  oxide  of  Iron,     39.68 
Oxide  ut  Manganese,      1  80 — 100.80 
Berzelius,  in  Afhancllinger,  vol.  iv.  p.  385. 

Chemical  Character. — Before  the  blowpipe  it  melts 
preny  e:isil>  ii.to  a  black  scoria  or  enamel. 

Geognostic  and  Geographic  Situations. — Occurs  im- 
bedded in  iHinjitive  rocks,  in  Scotland,  England,  Ire- 
land, Germany,  Norway,  Sweden,  and  many  other  coun- 
lri<  s. 

Use. — This  beautiful  gem  is  not  so  highly  valued  at 
prtscnt  as  it  was  a  century  ago.  The  larger  kinds  are 
used  as  ring  stones,  and,  aftv  r  cu'ting  and  polishing,  are 
set  ei'iti  aujour,  or  are  provided  with  a  silver  or  violet- 
blue  foil. 

Secon(t  Kind  — Common  Garnet,  yaniMon. — Gemeiner 
Granat,  Werner. 


External  Characters Brown  and  green  are  its  most 

common  colours.  Occuis  most  commonly  massive: 
sometimes  crystallized,  and  possesses  all  the  figures  of 
the  precious  garnet.  Occurs  in  angulo-granular  distinct 
concretions.  Lustre  snining,  or  glistening,  very  rarely 
splendent.  Inteinaliy  lustre  glistening,  seldom  shining, 
and  intermediate  between  resinous  and  vitreous.  Frac- 
ture hne-graincd  uneven,  sometimes  slightly  inclining 
to  iniperleci  conchoidal,  or  to  splintery. 

Geognostic  and  Geografthic  Situations.— It  occurs 
massive  or  ciysi.iiiized  in  primitive  rocks  in  Scotland, 
England,  Ireland,  Norway,  Sweden,  Germany,  Italy, 
and  many  other  countries. 

Use. — On  account  of  its  easy  fusibility  and  richness  in 
iron.  It  is  frequently  employed  as  a  flux  in  smelting  rich 
iron-oresf  and  as  an  addition  to  poor  ores. 

Sixth  Subspecies. 

Alloc HROiTE,  Jameson. — Allochroit,  Werner. 

External  Characters. — Colours  grey,  brown,  and 
green.  Occurs  massive.  Internally  glimmering,  rarely 
glistening,  and  lustre  resinous.  Fracture  uneven,  some- 
times even  passing  to  conchoidal.  Feebly  translucent 
on  the  edges. 

Geognostic  and  Geographic  Situations.— It  has  hither- 
to been  found  only  in  Viuls  iron-mine  near  Drammen  in 
Norway,  where  it  is  associated  with  calcareous  spar, 
reddish-brown  garnet,  and  magnetic  iron-ore. 

Seventh  Subspecies. 

Colophonite,  or  Resinous  Garnet,  Jameson. 

External  Characters. — Colours  brown,  red,  and  green. 
Occurs  massive,  in  angulo-granular  concretions;  and 
crystallized  in  rhomboidal  dodecahedrons,  either  perfect, 
or  truncated  on  the  edges.  Appears  as  if  melted.  Inter- 
nally shining ;  externally  splendent.  Lustre  resino- 
adamantine.  Fracture  imperfect  conchoidal.  Translu- 
cent, or  only  translucent  on  the  edges. 

Geognostic  and  Geographic  Situations. — It  occurs  in 
beds  of  magnetic  iron-ore,  which  are  subordinate  to 
gneiss,  at  Arendal  in  Norway;  and  in  talc-slate  at  Sal- 
vagnengo  in  Piedmont.  It  is  also  found  in  the  Island  of 
Ceylon. 

Eighth  Subspecies. 

Cinnamon  Stone,  Jameson. — Kanelstein,  Werner.— > 
Essonite,  Hauy. 

External  CAaraf^frs.— -Principal  colour  intermediate 
between  hyacinth-rea  and  orange-yellow.  Occurs  mas- 
sive, and  in  granular  distinct  concretions.  Internally 
shining,  approaching  to  glistening;  and  lustre  resino- 
vitreous.  An  indistinct  cleavage  sometimes  visible, 
indicating  an  oblique  prism  of  102°  40'.  Fracture  in 
every  direction  rather  imperfect,  and  flat  conchoidal. 
Transparent  and  semi-transparent ;  generally  so  impure 
and  full  of  cracks,  that  f.iultlcss  specimens  rarely  occur. 
Refracts  single.     Flardncss  7,  7.5      Sp.  gr.  3.5,  3.7. 

Geognostic  and  Geographic  Situation. — It  is  found  in 
alluvial  deposites,  and  associated  with  quanz,  tabular 
spar,  and  iron-ore,  in  gneiss,  in  the  island  of  Ceylon. 

Use. — It  is  cut  as  a  precious-stone,  and,  when  free  of 
flaws,  is  of  considi  rable  value. 

Observation. — Appears  to  be  a  distinct  species. 
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Ninth  Subspecies. 

Helvine,  Jameson. — Helvin,  Werner. 

External  Characters — Colour  wax-yellow.  Occurs 
disseminalcd,  aiid  trjslallized  in  tetrahtdroiis,  which  are 
perfect  or  truncated  un  the  angles.  Internally  glim- 
mtring  or  shiiiini^.  Kxtcrnally  vitreous;  internally  it 
inclines  to  resinous.  Fracture  small-grained  uneven. 
Crystals  strongly  translucent. 

Geognostic  and  Gcogra/thic  Situation. — It  occurs  iu 
gneibs.  near  Schwarzenbcrt;  in  Saxony. 

Observation. — IVobably  a  distinct  species. 

3.  Pkismatic  Garnet  or  Grenatite,  Jameson. — 
Prismalischcr  Granat,  Molts.  Granalit,  Werner.  Stau- 
rotide,  Hauy. 

Prismatic  Prisin~l39°  30'.  Cleavage  prismatoidal, 
in  the  direction  of  the  shorter  diagonal  of  the  prism. 
Har(lnesbrz7.0,  7.5.     Sp.  gr  :z3.3,  3.9. 

Extertial  Characters. — Colour  darli  reddish-brown. 
Occurs  only  crystallized,  and  in  the  form  of  oblique 
four-sided  prisms,  sometimes  truncated  on  the  lateral 
edges.  Internally  the  cleavage  is  shining  and  splen- 
dent ;  fracture  glistening  and  glimmering,  with  a  re- 
sino-vitreous  lustre.  Fracture  small-grained  uneven, 
which  sometimes  approaches  to  small  conchoidal.  Often 
opaque,  sometimes  translucent,  and  very  rarely  semi- 
transparent. 

St.  Gothard. 
Const.  Parts. — Alumina,     .  41. 

Silica,  .  .  o7.5 

Oxide  of  Iron,         .  18.25 

Oxide  of  Manganese,  0.5 

Loss,  .  .  2.75 — 100 

Klafi.  Bullet  des  Scien.  de  la  Soc. 
Phil.  t.  i.  p.  171. 

Geogtiostic  and  Geografihic  Situations. — The  geognos- 
tic relations  of  this  mineral  arc  nearly  the  same  with 
those  of  precious  garnet.  It  occurs  in  Aberdeenshire, 
the  Shetland  Islands,  county  of  Wicklow  in  Ireland,  Ecc. 

GsNus  XII.— ZIRCON. 

Pyramidal.     Hardness:z7.5.     Sp.  gr.^4.5,  4.7. 

Pyramidal  Zircon,  yamfson.^Pyramidaier,  Zircon, 
Mohs. 

Pyramidal.  Pyramid=3l23°  19' ;  84°  20*.  Cleavage 
pyramidal,  or  in  the  direction  of  the  lateral  planes  of  the 
oblique  prism. 

This  species  is  divided  into  two  subspecies,  Common 
Zircon,  and  Hyacinth. 

First  Subspecies. 

Common  Zircon,  Jameson. — Zirkon,  Werner. 

External  Characters. — Colour  grey,  also  white,  green, 
and  brown;  ami  rarely  yellow,  blue,  and  red.  Occurs 
crystallized  in  rectangular  four-sided  prisms,  acuminated 
with  four  or  eight  planes.  Internally  splendent,  passing 
into  shining,  and  lustre  intermediate  between  adaman- 
tine and  resinous.  Fracture  perfect  and  flat  conchoidal. 
Alternates  from  transparent  to  opaque.  Refracts  double 
in  a  hii:;h  deijree. 

Chemical  Character,— It  is  infusible,  without  addition, 
before  the  blowpipe. 


Zircon  of  Ceylon, 
Const.  Parts. — Zirconia,  .  ,  6S.00 

Silica,       .  .  26.50 

Oxide  of  Iron,      ,  0.50 — 96.00 

Klafiroth,  Beit.  i.  s.  222. 

Second  Subspecies. 

Hyacinth,  TamMon.— Hiacinth,  Werner. 

External  Characters.— Co\onv%  red,  brown,  yellow, 
grey,  green,  and  white.  Occurs  crystallized,  in  rectan- 
gular four-sided  prisms  acuminated  with  four  planes,  set 
on  the  lateral  edges.  Internally  specular  splendent,  and 
lustre  intermediate  between  resinous  and  vitreous.  Frac- 
ture perfect  and  small  conchoidal.  Alternates  from 
transparent  to  semi-transparent.     Refracts  double. 

Geognostic  and  Geogra/ihic  Situations  of  the  Zircon 
s/iccies,  including  Common  Zircon  and  Hyacinih ll  oc- 
curs in  grains  and  crystals,  imbedded  in  gneiss  and  sye- 
nite;  also  imbedded  in  basalt  and  lava,  and  dispersed 
through  alluvial  soil,  in  Shetland  Islands,  Sutherland- 
shire,  Inverness-shire,  Galloway,  &c.  The  finest  speci- 
mens are  brought  from  the  East,  principally  from  Ceylon. 

Genus  XIII.— GADOLINITE. 

Three  axes.  Prismatic.  Black.  Streak  greenish  grey. 
Hardness=6.5— 7.0.     Sp.  gr.  4.0—4.3. 

This  genus  contains  but  one  species,  viz.  Prismatic 
Gadolinite. 

I.  Prismatic  Gadolinite,  Jameson.— Prismatischer 
Gadolonit,  Mohs. — Gadolinit,  Karsten. 

prism  100  nearly. 

External  Characters. — Colours  velvet-black ;  very 
rarely  hyacinth-red.  Occurs  massive  and  disseminated; 
the  massive  varieties  sometimes  composed  of  granular 
or  prismatic  concretions,  the  surfaces  of  which  have  fre- 
quently a  whitish  or  bluish  aspect,  and  vary  from  glis- 
tening to  dull.  It  very  rarely  occurs  crystallized  in 
six-sided  prisms.  Internally  shining ;  lustre  resinous, 
inclining  to  vitreous.  Fracture  generally  conchoidal; 
seldom  uneven. 

Constituent  Parts. — Silica,  25,80;  Yttria,  45.0;  Oxide 
ofCerium,  16.69  ;  Oxide  of  iron,  10.26  ;  Volatile  matter, 
0.60.  n98.35.      Berzelius. 

Geognostic  and  Geografihic  Situations- — Occurs  in  beds 
of  felspar  in  mica-slate,  at  Ytterby  near  Waxholm  in 
Roslagen,  and  in  granite  at  Finbo  near  Fahlun,  in 
Sweden. 

Order  VIII.— ORE. 

If  metallic,  the  colour  is  dark.  If  not  metallic,  lustre 
adamantine,  or  imperfect  metallic.  If  the  streak  is 
yellow  or  red,  the  hardness  ^:3.5  and  more.  If  the 
specific  gravity  ;^4  8  and  more,  and  the  streak  brown, 
or  black,  the  hardness  ;Z5.  and  more,  or  very  perfectly 
prismatoidal.  Hardness  zr2. 5. — 7.  If  4.5  and  less,  the 
streak  is  red,  yellow,  or  black.  If  6.5  and  more,  and 
white  streak,  the  specific  gravity~6.5  and  more.  Sp. 
gr.:=3.4. — 7.4. 

Genus  I.— TITANIUM  ORE. 

Pyramidal,  prismatic.  Hardness  ^:5.0, — 6.5.  Sp.  gr. 
—3,4, — 44.     If  less  than  4.2,  the  streak  is  white. 
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I.  Prismatic  Titanium  Ore,  or  Sphene,  Jameson. 
— Prisniaiisches  Tiiui-crz,  Moha. 

Vertical  prism  —'36°  SC/.  Horizontal  prism  in  the 
direction  of  one  ot  tlie  diagonals,  —120".  Streak  white. 
Haidness  =5  0.— 5.5.      Sp.  gr.  ;r3.4,— 3.6. 

This  species  is  divided  into  two  subspecies,  viz.  Com- 
mon Sphene,  and  Foliated  Sphene. 

First  Subspecies. 

Common  Sphene,  Tiameson. — Braun  Manakerz,  Wer- 
ner.    Titane  Sili^co  Calcairt,  Hauy. 

Mxiemal  Characters. — Colours  brown,  green,  grey, 
and  wliite.  Occurs  in  granular  distinct  concretions, 
ami  crystallized  in  oblique  tour-sided  prisms,  variously 
modifitd  by  bevelments,  truncations,  and  acummations. 
Internally  shining  or  glistening ;  lustre  adamantnie, 
someiimes  inclining  to  resinous,  sometimes  to  vitreous. 
Fracture  imperfect  conchoidal,  which  inclines  to  uneven. 
Alternates  from  opaque  to  translucent. 

St.  Gothard. 
Constituent  Parts. — Oxide  of  Titanium       33  3 
Silica,  .  .  28.0 

Lime,  .  .  32.2 

Water,         .  .  0 — 93.5 

Cordierin  Jour,  ties  Mines.  N.  73,  70. 
Geognostic  and  Geografihic  Situations- — It  occurs  in 
smuii  and  very  small  crystals,  iiubediled  in  the  syenite 
of  the  Criffle  and  other  hills  in  Galloway  ;  in  the  sye- 
DJie  of  Inverary  ;  and  in  various  other  quarters  in  Scot- 
land. 

Second   Subspecies. 

Foliated  Sphene.  Jameson. — Gelb  Manakerz,  Wer- 
ner.    Titane  siiiceo-calcaire,  Hauy. 

External  Characters. — Occurs  yellow,  brown,  and 
grey.  Occurs  massive,  in  straight  lamellar  concretions, 
anti  crystallized  in  the  same  figures  as  the  preceding 
subspecies.  Lustre  on  the  cleavage  splendent  or  shin- 
ing ;  on  the  imperfect  conchoidal  and  uneven  fractures 
only  shining  or  glistening,  and  resinous.  Fracture  im- 
pertect  conchoidal,  inrlining  to  uneven.  Translucent, 
or  only  translucent  on  the  edi;es. 

Geognostic  and  Geografihic  Situations. — Occurs  in 
primitive  rocks  in  Italy,  Bohemia,  Norway,  and  other 
coucitiies. 

n.  Frismato  Pyramidal  Titanium-Ore  Jameson. 
— Prisinalo-P)  raiiiidales  Tit.in-frz.  Mohs. 

Pyramidal.  Pyramid  :=!  17°  2' ;  84"  48'.  Most  dis- 
tinct cleavage  in  the  diuiuon  of  the  lateral  planes  of 
the  rectangular  four-sided  prism  ;  and  another  less  dis- 
tinct, parallel  with  the  diagimals  of  the  prism.  Streak 
brown.      Hardness  ^6.0 — 6.5.     Sp.  gr.  —4.2 — 4.4. 

This  species  is  divided  into  three  subspecies,  viz.  Ru- 
tile,  Iserine,  and  Menachanite. 

First  Subspecies. 

RuTiLE,  Jameson. — Rutil,  Werner.  Titane  Oxide, 
Hauy. 

External  Characters. — Colours  brown,  red,  and  yel- 
low. Occurs  massive,  disseminaied,  in  membranes,  and 
in  four  and  six-sided  prisms.  Internally  the  lustre  is 
intermediate  between  adamantine  and  semi-metallic, 
and  is  splendent  on  the  surface  of  the  cleavage,  but  only 
shining  or  glistening  in  the  conchoidal  or  uneyen  frac- 
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tures.     Fracture  uneven  and  conchoidal.     Streak  brown. 
Transparent  or  only  translucent  on  the  edges. 

Geognostic  and  Geografihic  Situations. — It  is  found 
imbedded,  in  veins  and  in  drusy  cavities,  in  granite, 
syenite,  gneiss,  mica-slate,  limestone,  chloritc-slate,  antl 
hornblende  slate,  in  Scotland,  England,  and  in  various 
countries  on  the  continents  of  Europe,  Asia,  and  America. 

Second  Subspecies. 
IsERtNE,  Jameson. — Iserin,  Werner. 

External  Characters. — Colour  iron-black,  inclining  to 
brownibii-biack.  Occurs  in  rolled  pieces.  Internally 
it  alternates  from  splendent  to  glistening,  and  the  lustre 
is  metallic.  Fracture  more  or  less  perfect  conchoidal. 
It  is  completely  opaque. 

Constituent   Parts. — Oxide  of  Titanium,       28 

Oxide  of  Iron        .         72 — 100 
Ktafiroth.  Beit.  b.  v.  =,.  206. 

Geognostic  and  Geografihic  Situations. — In  sand  of 
the  river  Iser. 

Third  Subspecies. 
Menachanite,  Jameson. — Mcnacan,  Werner. 

External  Characters. — Colour  greyish  black,  inclin- 
ing to  iron  olack.  Occurs  only  in  very  small  flattish 
angular  grains,  which  have  a  rough  glimmering  sur- 
face. Internally  it  is  glistening  or  glimmering,  or  the 
lustre  is  adamantine,  passing  into  sEmi-metallic.   Opaque. 

Geognostic  and  Geografihic  Situations  — It  is  found, 
accompanieo  with  fine  quaiiz-sand,  in  the  bed  of  a  rivu- 
let which  enters  the  valley  ol  Manaccan  in  Corinvall. 

III.  Pyramidal  Titanium-Ore,  or  Octahedrite, 
Jameson. — P)ramidales  Titan-erz,  Mohs.  Octaedrit, 
Werner. 

Pyramid  =97°  38';  137°  IC.  The  least  perfect 
cleavage  in  the  direction  ot  the  faces  of  the  pyramid ; 
and  the  most  perfect  is  parallel  to  the  common  ba~e  of 
the  pyramids.  Streak  white.  Hardness^5.5— 6.0.  Sp. 
gr.  ZZo.S— 3.9. 

External  Characters. — Colours  blue  and  brown.  Oc- 
curs crystallized  in  double  four-sided  pyramids.  In- 
ternally splendent,  and  lustre  adamantine,  inclining  to 
semi-metallic.     Is   stronnlv   translucent  or  transparent. 

Geognostic  and  Geografihic  Situation.i — It  is  found  at 
Bourg  ci'OisaiiS  in  Daiiphiny,  m  primitive  rocks,  and 
in  transition  clay-slate  in  Norway. 

Genus  IL     RED  COPPER  ORE. 

Tessular.     Hardness —3.5, — 4.     Sp,  gr.  :^5.6, — 6.0. 

This  genus  contains  but  one  species,  viz.  Octahedral 
Red  Copper-Ore. 

1.  Octahedral  Red  Copper-Obe. — Jameson.  Oc- 
taedriaclies  Kupfer-eiz.  Mohs. 

Tessular.     Cleavage  octanedral.     Streak  red. 

This  species  is  divided  inio  four  subspecies,  viz.  Fo- 
liated Red  Copper-ore,  Compact  Red  Copper-ore,  Ca- 
pillary Red  Copper-ore,  and  Tile-ore. 

First  Subspecies. 

Foliated  Red  Copi'er-Ore,  Tamf joj:.—-Brattriches 
Rothkup     •■  I  /..   Werner. 

External  Characters. — Colour  red.    .Occurs  massive, 

disseminated,  in  membranes,  corroded  ;  also  in  granular 

concretions,  and  crystallized  in  variously  modified  octa- 

hedions.     Internally  alternates  from  shining  to  glislen- 
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ing  ;  lustre  adamantine,  inclining  to  semi-metallic.  Frac- 
ture coarse  and  small- grained  uneven.  Ranges  from 
opaque  to  translucent. 

Second  Subspecies. 

Compact  Red  CoppKR-OREj./aTOe«on. — Dichtes  Rolh- 
kupfererz,   Werner. 

External  Characters. — Colour  red.  Occurs  massive, 
disseminated,  and  in  a  kind  of  reniform  shape.  Inter- 
nally glimmering,  mclining  to  glistening;  lustre  semi- 
metallic.  Fracture  even,  inclining  to  flat  conchoidal. 
Opaque. 

Third  Subspecies. 

Capillary  Red  CopterOre,  Jameson. — Haarfor- 
inig>s  Rotli  Kupiererz,  M'erner. 

External  Characters. — Colour  red.  Occurs  in  small 
capillary  crystals,  also  in  t'jin  tables,  whicli  are  some- 
times aggregated  into  amorphous  and  scopiform  flakes. 
Shining.     Lustre  adamantine.     Translucent. 

Cornwall. 
Constituent   Parts.     Copper        .  88.5 

Oxygen,  11.5 100.0 

Chenevix,  Phil.  Trans. 

Geografihic  and  Geognostic  Situations. — It  occurs   in 

veins    in   primitive  transition    and  secondary  rocks,  as 

Cornwall,  and    in    several   mines  on   ihe   continents  of 

Europe,  Asia,  and  America. 

Fourth  Subspecies. 

Tile-Ore,  Jameson. — Zlegelerz,  Werner. 

This  subspecies  is  divided  into  two  kinds,  viz.  Earthy 
Tile-ore,  and  Indurated  Tile-ore. 

J^'irst  Kind.  Earthy  Tile-Ork,  Tameson. — Erdiches 
Ziegelevz,  Werner. 

External  Characters. — Colours  red  and  brown.  Oc- 
curs massive,  disseminated,  and  incrusting  copper- 
pyrites.  Composed  of  dull  dusty  particles,  which  are 
more  or  less  cohering.    Soils  slightly.    Feels  meagre. 

Geognostic  and  Geografihic  Situations. — Occurs  in 
veins  in  the  Ilailz.  Tyrol,  &c. 

Second  Kind. — IxDURArED  Tile-Ore,  Jameson.— 
Festes  Ziegelerz,  IVerntr. 

External  Characters. — Colours  red,  brown,  grey,  and 
black.  Occurs  massive,  disseminated  ;  also  in  curved 
lamellar  and  fibrous  concretions.  Internally  glimmer- 
ing or  glistening,  and  resinous.     Fracture  conchoidal. 

Constituent  Parts. — Werner  considers  it  to  be  an  in- 
timate combination  of  red  copper-ore  and  brown  iron- 
ochre.     It  contains  from  ten  to  50  per  cent,  of  copper. 

Geognostic  and  Geografihic  Situations. — Occurs  in 
veins  in  Cornwall  and  other  countries. 

Genus  III.     TIN-ORE, 

Zinner-z,  Mohs, 

Pyramidal.  Streak  not  black.  Hardness  —6.0 — 
7.0.     Sp.  gr.  =6.3—7.0. 

This  genus  contains  one  species,  viz.  Pyramidal  Tin- 
Ore. 

I.  Pyramidal  Tin  Ore,  Jameson. — Pyramidales 
Zinnerz,  Mohs. 

Pyramidal.  Pyramid  =133"  36',  67*  42'.  The  most 
perfect  cleavage  is  in  the  direction  of  ihc  lateral  planes 
of  a  rectangular  four-sided  prism,  and  another,  less  per- 


fect, in  the  diieciion  of  tiie  diagonals  of  the  same  prism 
Streak  white  and  brown. 

This  species  is  divided  into  two  subspecies,  viz.  Com- 
mon Tin-Ore  or  Tinstone,  and  Cornish  Tin-Ore. 

First  Subspecies. 

Common  Tin-Ore  or  Tintstone,  Jameson. — Zin- 
stein,  Werner. 

External  Characters.— Co\ouvs  brown,  black,  green, 
white,  yellow,  and  red.  Occurs  most  frequently  crys- 
tallized, and  in  the  formol  rectangular  prisms,  vaiiously 
modified  by  truncations  and  acuminations.  Internally 
alternates  from  splendent  to  glistening.  Lustre  inter- 
mediate between  resinous  and  adamantine.  Fracture 
uneven,  inclining  to  conchoidal.  Alternates  from  semi- 
transparent  to  opaque.     Yields  a  greyish-white  streak 

From  Alternon. 
Constituent  Parts.     Tin,  .         77.50 

Iron,  .  0.25 

Oxygen,    .         21.50 

Silica,        .  0.75 100 

Klafiroth,  Beit.  b.  ii.  s.  256. 
Geognostic  and  Geografihic  Sittiations. — Occurs  dis- 
seminated, in  granite,  gneiss,  mica-slate,  clay-slate, 
porphyry,  and  in  an  alluvial  form,  in  what  are  in  Corn- 
wall named  Strearn  Works.  Cornwall  contains  the 
greatest  European  tin  mines,  and  Banca  in  India  the 
most  extensive  beyond  Europe. 

Second  Subspecies. 

Cornish  Tin-Ore,  or  Wood-Tin,  Jameson. — Kor- 
nisch  Zinnerz,  Werner. 

External  Characters. — Colour  hair  brown,  wood- 
brown,  and  reddish-brown.  Occurs  reniform,  botryuiclal, 
and  globular;  and  in  fibrous  distinct  concretions.  In- 
ternally feebly  glistening  or  glimmering,  and  lustre 
resinous.     Opaque.     Streak  grey,  inclining  to  brown. 

Geognostic  and  Geografihic  Situations. — It  occurs 
loose,  and  in  small  quantities,  along  with  stream  tin,  in 
alluvial  deposites  (stream-works)  in  Cornwall. 

Genus  IV.     WOLFRAM  ORE. 

Scheel-erz,  Mohs. 

Prismatic.  Hardness  :35.0 — 5.5.   Sp.  gr.  ir7. 1.— 7.4. 

This  genus  contains  one  species,  viz.  Prismatic  Wol- 
fram. 

1.  Pris.matic  Wolfram,  Jameson. — Prismalisches 
Scheel-erz,  Mohs. — Wolfram,  Werner. 

Prism  ^120°.  Cleavages  in  the  direction  of  the  dia- 
gonals of  the  oblique  four-sided  prism.  Streak  dark 
reddish  brown. 

External  Characters.— Colour  black,  and  rarely  a 
temper-steel  tarnish.  Occurs  massive,  and  crystallized 
in  oblique  four-sided  prisms,  variously  modified  by 
truncation,  bevelment,  and  acumination.  Cleavage 
shining  or  splendent;  fracture  glistening;  lustre  resi- 
nous, inclining  to  adamantine.  Fracture  coarse  and 
small  grained  uneven.     Opaque. 

Constituent  Parts. — Tungstic  Acid  67.00 

Oxide  of  Manganese,  6.25 
Oxide  of  Iron,  18.10 

Silica,       .         .  1.50—92.75 

Vauquelin,  in  Journ.  d.  Min.  N.  19.  18. 

Geognostic  and    Geografihic    Situations, ^Occurs   in 
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primitive  rocks,  in  the  island   of  Rona,  one  of  the  He- 
brides, also  in  Cornwall  and  other  counties. 

Genus  V.     TANTALUM-ORE. 

Tantal-Erz,  Moha. 

Prismatic.  Streak  brownish  black.  Hardness  ^ 
6.     Sp.  gr.  =6,  6.3. 

This  genus  contains  one  species,  viz.  Prismatic  Tan- 
talum-ore. 

1.  PaisMATio  Tantalum-Ore. — Prismatisches  Tan- 
tal-erz,  Moha. 

Prismatic.     Prism  unknown. 

External  Charactera. — Colours  greyish  and  brownish 
black.  Occurs  massive,  disseminated,  and  crystallized 
in  oblique  four-sided  prisms,  the  dimensions  of  which 
are  unknown.  Externally  and  internally  shining  or 
glistening,  and  lustre  resinous,  inclining  to  semi-me- 
tallic adamantine.  Fracture  uneven,  or  conchoidal. 
Opaque. 

Finland. 

Constituent  Parts.— OyCxAc  of  Tantalum,         83 
O-side  of  Iron,  12 

Oxide  of  Manganese,         8 — 103 
Vauqueliny  in  Hauy,  Tabl.  p.  308. 

Geognoatic  and  Geografihic  Situatiana. — It  occurs  dis- 
seminated in  a  coarse  red  granite,  at  Brok'arns. 

Genus  VI.     URANIUM-ORE. 

Uran-Erz,  Moha. 

Form  unknown.  Streak  black.  Hardness  ^  5.5. 
Sp.  gr.  ~6.4, — 6.6. 

This  genus  contains  one  Species,  viz.  Indivisible  Ura- 
nium-Ore. 

1.  Ini>i VISIBLE  or  Uncleavable  Uranium-Ore, 
Jameaon. — Untheilbares  Uran-Erz,  Moha. — Uranpe- 
cherz,  Werner. 

Uncleavable.  Reniform.  Massive. 
External  Characters. — Colour  black.  Generally  oc- 
curs massive,  seldom  disseminated,  sometimes  reniform  ; 
also  in  granular,  lamellar,  and  prismatic  concretions. 
Internally  shining,  lustre  resinous,  inclining  to  semi- 
metallic.  Fracture  conchoidal,  which  passes  into  coarse- 
grained uneven.     Opaque. 

Joachim  sthal. 

Conatit.  Parts. — Oxide  of  Uranium,  86.5 

Black  Oxide  of  Iron,  2.5 

Galena  or  Lead-glance,      6.0 

Silica,         .         .         .         5.0 

Kla/iroth,  Beit.  b.  ii.  s.  221. 
Geognoslic    and    Geografihic     Situationa. — It     occurs 
principally  in  veins  in  primitive  rocks  in  Cornwall,  and 
other  countries. 

Genus  VII.     CERIUM-ORE. 

Cerer-erz,  Moha. 

Cleavage  either  prismatic  or  invisible.  No  metallic 
lustre.  Streak  white,  grey.  Hardness  —  5.5.  Sp. 
gr.  ^35  — 5.0. 

1.  Prismatic  Cerium-Ore,  yamMo«. 

Prism  =  117°.     Sp.  gr.=  4.0—5.3. 

External  Charactera. — Colour  brownish-black.  Oc- 
curs massive,  and  crystdllized  in  oblique  four,  and  in 
six-sided   prisms.     Internally   shining,   and    resino-me- 


tallic.      Fracture    conchoidal.      Opaque.      Affords    a 
greenish-grey  coloured  streak. 

Geognoatic  and  Geografihic  Situations. — Occurs  in  a 
granite  rock  in  West  Greenland,  where  it  was  first  dis- 
covered by  Professor  Gieseck6  of  Dublin. 

2.  Un'cleavable  Cehium-Ore,  or  CeriTe,  JijmMon. 
—Untheilbares  Cerer-erz,  Moha. 

Massive.     Hardness  ^:  5.5.     Sp.  gr.  zr  4.6,  5  0. 
External  Characters. — Colour   red  and   brown.     Oc- 
curs  massive,  and   disseminated.     Internally    glimmer- 
ing   and   resinous.     Fracture   fine    splintery.     Opaque. 
Its  streak  is  greyish-white. 

Constituent  Parts. — Oxide  of  Cerium,     54.50 
Silica,        .  .  34.50 

Oxide  of  Iron,  3.50 

Lime,  .         .       1.25 

Water,  .  500 — 98.75 

Klafiroth,  Beit.  b.  iv.  s.  147. 
Geognoatic  and  Geografihic  Situationa. — Occurs  in  a 
bed  of  copper-pyrites,  in  Westraanland  in  Sweden. 

Genus  VIH.     CHROME-ORE. 

Chrom-erz,  Moha. 

Prismatic.  Streak  brown.  Hardness  =  5.5.  Sp. 
gr.  =  4.4, — 4.5. 

This  genus  contains  one  species,  viz.  Prismatic 
Chrome-Ore. 

1.  Prismatic  Chrome-Ore, ./amfson. — Prismatisches 
Chrom-erz,  Moha. 

Prismatic.  Pyramid  unknown.  Cleavage  prisma- 
toidal. 

External  Characters- — Colour  between  steel-grey  and 
iron-black.  Occurs  massive,  disseminated,  and  in  gra- 
nular distinct  concretions ;  also  crystallized  in  oblique 
four-sided  prisms,  acuminated  with  four  planes.  In- 
ternally shining  or  glistening,  and  the  lustre  imperfect 
metallic.  Fracture  small  and  fine-grained  uneven, 
sometimes  passing^into  small  and  imperfect  conchoidal. 
Opaque. 

Physical  Characters. — Some  varieties  are  magnetical, 
others  are  not. 

Chemical  Characters.— \\.  is  infusible  before  the  blow- 
pipe. Melted  with  borax,  it  forms  a  beautiful  green- 
coloured  mass,  very  different  from  the  dark  green- 
coloured  glass  formed  when  borax  and  magnetic  iron- 
ore  are  melted. 

Stiria. 

Constituent  Parts. — Oxide  of  Iron,  33.00 

Oxide  of  Chrome,    55.50 
Alumina,  .  6.00 

Silica,  .         .         2.00 

Loss  by  heating,         2.00 — 98.50 
Klafiroth,  Beit.  b.  iv.  s.  132. 

Geognostic  and  Geografihic  Situations Occurs  in  ser- 
pentine and  talc  in  the  Shetland  islands,  and  in  various 
quarters  in  the  continents  of  Europe,  Asia,  and  Ame- 
rica. 

Uses. — When  the  chromic  acid,  which  this  ore  con- 
tains, is  combined  with  lead,  it  forms  an  uncommonly 
beautiful  yellow  pigment. 

Genus  IX.— IRON-ORE. 

Eisen-erz,  Moha. 

Tessuhr,    rhomboidal,    prismatic.      Hardness  ~  5, 
6.5.    Sp.  gr.  ~  3.8,  5.2.    If  the  streak  is  brown,  the  Sp. 
4  E  2 
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gr.  is  below  4.2,  or  above  4.8.     If  the  streak  is  black, 
the  Sp.  >;r.  is  above  4.8. 

1.  Octahedral  Iuon-Ore.— Oclaedrisches  Eisen- 
crz,  Mohe.     Fer  Oxydulc,  Hamj. 

Tessular.  Cleavage  octaliedral.  Streak  black.  Hard- 
i)eis=:5  5,  65.     Sp.  gr.  — 4.8, — 5.2. 

This  species  is  divided  iiHo  two  subspecies,  viz.  Com- 
mon Magnetic  Iron-Ore,  and  Granulai'  Magnetic  Iron- 
Ore. 

FiusT  Subspecies. 

CoMMOM  Magnetic  Iron-Ore,  ./ameson. — Gemeiner 
Magntleiscnstciii.  Werner. 

External  Cliaraeters. — Colour  iron-black.  Occurs 
massive,  disseminaled,  in  distinct  concretions,  and  crys- 
tallized in  octahedrons  and  rhomboidal  dodecahedrons. 
Externally  shining,  glistening,  or  splendent.  Inter- 
nally intermediate  between  shining  and  glistening,  and 
lustre  metallic.     Fracture  uneven. 

Physical  Characters. —  Highly  magnetic,  with  polarity. 

Constituent  Parts. —  Peroxide  of  Iron,  69 

Protoxide  of  Iron,  31  — 100 

Berzelius. 
Geognostic  and  Geografihic  Situations. — Occurs  prin- 
cipally   in    bids,   III    priiiaive    niouniauis    in    Norway, 
Sweden,  L  pland,  and  other  countries. 

Uses. — When  pure,  it  affords  excellent  iron. 

Second  Subspecies. 

Granular  Magnetic  Iron-Ore,  or  IronSand, 
Jameson  — Eisensand,  ll'erner. 

External  Characters- — Colour  very  dark  iron-black. 
Occurs  in  grains,  and  also  in  octahedral  crystals.  The 
grains  have  a  feeble  glimmering,  and  rough  surface. 
Internally  iniermediate  between  shining  and  splendent, 
and  lustre  impeifect  metallic.     Fracture  conchoidal. 

Geognostic  and  Geografihic  Situations. — Occurs  im- 
bedded in  trap  rocks  in  diffi;rent  pans  of  Scotland,  and 
in  many  couiitries  on  the  continent  of  Europe. 

2.  Rhomboidal  Iron-Ore,  Jameson. — Rhomboed- 
risches  Eisen-eiz,  Mohs.     Fer  Oligiste,  Hauy. 

Rhomboid  «=  85°  58'.  Cleavage  rhomboidal,  and  pa- 
rallel with  terminal  planes  of  six-sided  prisms.     Streak 

red,    reddish-brown.      Hardness  =  5.5 6.5.     Sp.    gr. 

=  4  8.-5.2. 

This  species  is  divided  into  three  subspecies,  viz. 
1.  Specular  Iron-ore,  or  Iron-glance,  2.  Red  Iron-ore, 
3.  Red  Clay  Iron-ore. 

First  Subspecies. 

Specular  Iron  Ore,  Jameson. 

This  Subspecies  is  divided  into  two  kinds,  viz.  Com- 
mon Specular  Iron-ore,  and  Micaceous  Specular  Iron- 
ore. 

First  Kind- — Common  Specular  Iron-Ore,  ^amfsow. 
— Gemeiner  Ei^englanz,  Werner. 

External  Characters. — Colour  dark  steel- grey,  which 
frequently  borders  on  iron-black,  and  sometimes  inclines 
to  brownish-red  Occurs  very  frequently  tarnished  on 
the  external  surface.  Occurs  massive,  disseminated, 
in  concretions,  and  also  crystallized  in  rhomboids  and 
in  six-sided  pyramids.  Internally  glistening,  but  some- 
limes  passes  into  shining  and  splendent,  and  the  lustre 
metallic.     Fracture  conchoidal. 


From  Grengesberget. 
Constic.  Parts. — Reddish-brown  Oxide  of  iron,    94.38 
Phosphate  of  Lime,     .         .         2  75 
Magnesia,         .         .         .  0.16 

Mineral  Oil,         .         .         .         I  25 
Loss  by  heating,       .         .  0.50 

98.94 
Hisinger,  Afhandlingar,  iii.  p.  32.  33. 

Geognostic  and  Gesigra/ihic  Situatiotis. — Generally 
occurs  in  beds,  in  primitive  and  secondary  rocks;  as  in 
England,  and  in  many  mines  in  the  continents  of  Europe, 
Asia,  iud  America. 

Uses. — When  it  occurs  in  quantity,  it  is  smelted  as 
an  ore  ol  iron,  and  affords  excellent  malleable  iron. 

Second  Kind — Micaceous  Specular  Iron-Obe,  ^a- 
meson  . — Eiseiiglinimer.  IVerner. 

External  Characters.— CoUiwr  iron-black.  Occurs 
most  commonly  massive  and  disseminaled.  Internally 
splendent,  which  in  some  varieties  passes  into  shining, 
and  the  lustre  is  metallic.  Slightly  translucent  on  the 
edges;  but  translucent  in  thin  plates,  and  it  then  apjiears 
blood-red. 

Geognostic  and  Geogra/ihic  Situations. — Generally 
occurs  in  primitive  rocks,  and  it  is  met  with  in  Scot- 
land, England,  Norway,  Germany,  Sec. 

Uses. —  It  melts  better  than  common  specular  iron- 
ore,  but  requiies  a  greater  addition  of  limestone.  Phe 
iron  wiiich  it  affords  is  sometimes  cold-short,  but  is  well 
fitted  for  cast-ware. 

Second  Subspecies. 

Red  Iron-Ore,  Jameson — Rutheisenstein,  Werner. 

This  species  is  divided  into  four  kinds,  viz.  Scaly 
Red  Iron-ore,  Ochry  Rid  Iron-ore,  Compact  Red  Iron- 
ore,  and  Fibrous  Rsd  Iron-ore  or  Red  Hematite.  Of 
these  the  principal  kinds  are  the  compact  and  fibrous. 

Compact  Red  Iron  ore,  Jameson. — Dichler  Rothei- 
seiisteiii,  Werner. 

External  Characters. — Colour  intermediate  between 
dark  steel-grey  and  blood-red.  Occurs  most  common- 
ly massive,  sometimes  also  disseminated,  specular,  with 
impressions;  and  in  supposititious  ciystals.  Fracture 
usually  uneven. 

Constituent  Parts Oxide  of  Iron,         70.50 

Oxygen,  29.50 — 100.00 

Buchulz   in  Ghelen's  Jnurn.  b  iii.  s.  158. 

Geognostic  and  Geogra/ihic  Situations. — Occurs  in 
beds  and  veins  in  primiiive  mountains  in  England,  Nor- 
way, Sweden,  Germany,  &c. 

t/'.fs. — It  affords  good  cast  and  bar-iron. 

Fibrous  Red  Iron-Ore,  or  Red  Hematite,  Jame- 
son.— Rolher  Glaskopf,  Werner. 

External  Characters. — Colours  blood  red  and  dark 
steel-grey.  Occurs  most  frequently  massivt-,  reniform, 
botryoidal,  stalattiiic,  and  globular;  also  in  fibrous  and 
lamellar  distinct  concretions. 

Const.  Parts. — Oxide  of  Iron,  .  .  90 

Trace  of  Oxide  of  Manganese, 
Silica,  ....       2 

Lime,         ....  1 

Water,  ....     3 — 96 

Daubuisson.  A-wn.  de  Chimie,  Sept.  1810. 

Geognostic  and  Geogra/ihic  Situations. — These  are  the 
same  as  the  preceding. 
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(Jses. — It  affords  excellent  malleable  and  cast-iron. 

Third   Subspecies. 

Red  Clay  Iron-Ore  or  Stone,  Jameson. 

This  subspecies  is  divided  into  four  kinds,  viz.  Ochry 
Red  Clay  Iion-oie,  Columnar  Red  Clay  Iron-ore,  Len- 
ticular Red  Clay  Iron-ore,  and  Jaspery  Red  Clay  Iron- 
ore. 

First  Kind.  Ochry  Red  Clay  Iron-Ore,  or  Red 
Chalk.  Jameson  — Roethe),  JVerner. 

External  Characters. — Colour  brownish-red.  Occurs 
tna^bive.  Puncipal  IVacture  glimmering;  cross  frac- 
ture dull.  Principal  fracture  thick  slaty;  cross  frac- 
ture fine  earthy.  Fragments  sometimes  tabular,  and 
sometimes  splintery. 

Geognoslic  and  Geographic  Situations. — It  occurs  in 
thin  beds  in  clay-slate  and  grey-wacke-slate  in  Hessia, 
Thurinijia,  &c. 

Uses. — It  is  principally  used  for  drawing.  The 
coarser  varieties  are  used  by  the  carpenter,  the  finer  by 
the  painter. 

Second  Kind  Columnar  Red  Clay  Iron-Ore, 
Jameson. — S'.a  lurlicher  Thoneisen->tein,  Werner. 

External  Characters Colour  brownish-red.     Occurs 

massive,  and  in  columnar  distinct  concretions. 

Geognostic  and  Geografihic  Situations. — It  is  a  rare 
mineral,  and  is  in  general  a  pseudo-volcanic  production. 
It  is  found  in  Germany  and  other  countries. 

Third  Kind.  Lenticular  Red  Clay  Iron-Oue, 
Jameson. — Linsenformiger  Thoneisenstein,  JVerner. 

External  Characters. — Colours  brownish-red  and 
reddish-brown.  Occurs  massive,  and  in  lenticular  con- 
cretions. 

Geognostic  and  Geographic  Situations. — It  occurs 
principally  in  beds  in  an  amygdaloid,  subordinate  to 
clay-slate  and  grey-Vracke  in  Bohemia. 

Fourth  Kind.  Jaspery  Red  Clay  Iron-Ore,  Jame- 
son.— Jaspisarliger  Thoneisenstein,  Werner. 

External  Characters. — Colour  reddish-brown.  Oc- 
curs massive.  Internally  feebly  glimmering,  some- 
limes  approaching  to  glistening.  Fracture  large  and 
flat  conchoidal. 

Geognostic  and  Geogra/ihic  Situations. — It  occurs  at 
Fischau  in  .Austria,  where  it  forms  considerable  beds  in 
a  flcctz  or  secondary  formation. 

3.  Prismatic  Iron-ore,  Jameson. — Prismatisches 
£isen-erz,  Mohs.     Braun  Eisenstein,  Werner. 

Prismatic.  Pyramid  unknown.  Streak  yellowish- 
brown.     Hardness— 5.5.     Sp.gr.  ITS. 8. — 4.2. 

This  species  is  divided  into  four  subspecies,  Ochry 
Brown  Iron-ore,  Compact  Brown  Iron-ore,  Fibrous 
Brown  Iron-ore  or  Brown  Hematite,  Brown  Clay  Iron- 
ore.     •  Bog  Iron-ore. 

First  Subspecies. 

Ochry  Brown  Iron-ore,  Jismf son.  Ockriger  Braun- 

eiscnstein,  Werner. 

External  Characters. — Colour  light  yellowish-brown. 
Occurs  massive  and  disseminated.  Internally  dull. 
Fiiirture  coarse  earthy.     Soils  slightly. 

Geognostic  and  Geografihic  Situations. — It  occurs 
aloni;  with  the  compact  aud  fibrous  subspecies,  in  Eng- 
land, Germans.  France,  kc. 

Une. — It  affords  excellent  bar-iron. 


Second  Subspecies. 

Compact  Bkown  Iron-ore,  Jameson.  Dichter 
Brauneisenstein,  Werner. 

External  Characters. — Colours  yellowish-brown  and 
clove-brown.  Occurs  massive,  and  disseminated  ;  very 
rarely  in  supposititious  crystals.  Internally  dull,  or 
semimetallic  glimmering.  Fracture  even,  sometimes 
also  fine-grained  uneven.     Streak  yellowish-brown. 

Bergzabem. 
Constit.  Parts. — Peroxide  of  Iron,  .         84 

Water,  .         .         .  \\ 

Oxide  of  Manganese,         .       1 
Silica,  ....       2 — 98 

Daubuisson,  Aiinal.  de  Chim. 
Geognostic  and  Geografihic   Situations. — It   occurs   in 
the   same   geognostic   and   geographic  situations  as  the 
following  subspecies. 

Uses. — It  affords  about  50  fier  cent,  of  Iron.  It  is 
easily  fusible.     It  affords  excellent  bar-iron. 

Third  Subspecies. 

Fibrous  Brown  Iron  ore,  or  Brown  Hematite, 
Jameson.     Brauner  Glaskopf,   JVerner. 

External  Characters. — Colour  brown.  Seldom  occurs 
massive,  more  Ircfiuently  stalactitic,  coralloidal,  retii- 
form,  botryoidal,  tuberose  ;  sometimes  also  cylindrical, 
fructicose,  and  in  distinct  concretions,  which  are  fibrous, 
granular  and  lamellar.  Internally  glimmering;  lustre 
intermediate  between  pearly  and  resinous. 

Fibrous  Bergzabern. 
Constit.  Parts. — Peroxide  of  Iron,         .         79 
Water,  .         .  I5 

Oxide  of  iNIanganese,  2 

Silica,         .         .  .  3 — 99 

Geognostic  and  Geographic  Situations. — Occurs  in 
primitive,  transition,  and  secondary  mountains,  in  Eng- 
land, Germany,  Italy,  &c. 

Fourth  Subspecies. 
Brown  Clay  Iron-ore,  Jameson. 

This  subspecies  is  divided  into  five  kinds,  viz.  Com- 
mon Brown  Clay  Iron-ore,  Pisiform  Brown  Clay  Iron- 
ore,  Reniform  Brown  Clay  Iron-ore,  Granular  Brown 
Clay  Iron-ore,  and  Umber. 

First  Kind.  Co.mmon  Brown  Clay  Iron-ore.  Ja- 
meson. 

External  Characters. — Colours  brown  and  yellow. 
Occurs  massive.  Internally  dull  or  feebly  glimmering. 
Fracture  conchoidal ;  also  even  and  uneven.  Streak 
brown. 

Constituent  Parts. — Oxide  of  lion,  .  69 

Oxide  of  Manganese,  3 

Water,         .         .  .13 

Silica,         ...        10 
Alumina,         .         .  3 — 9S 

Daubuisson,  Annal.  de  Chim.  Sept.  1810. 

Geognostic  and  Geografihic  Situations It  occurs  in 

England;  also  ii.  Saxon),  Bohemia,  Silcsia,  and  West- 
phalia, in  beds  in  secondary  rocks. 

Second  Kind.  Pisiform  Brown  Iron-ore  or  Pea- 
ore, /ame«on.     Boimciz,    Jl  erner. 

External  Characters. — Colour  yellowish-brown.  Oc- 
curs in  sniall  spncncal  round  grains,  which  are  not 
hollow,  and  these  are  composed  of  concentric  curved 
lamellar  concretions. 

Geognoslic  and  Geographic   Situations,— It  occurs  in 
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hollows  in  secondary  rocks,  as  at  Galslon  in  Ayrshire, 
and  in  many  places  on  the  Continent  ol"  Europe. 

Uses. — It  yields  from  30  to  40  fier  cent,  of  Iron. 

Third  Kind.  Reniform  or  Kibney-Shaped  Brown 
Clay  Iron-ore,  Jameson.     Eisenniere,   IVemcr. 

External  Charactera. — Colour  yellowish-brown.  Oc- 
curs massive,  in  irregular  single  balls,  also  in  reniform, 
lenticular  and  elliptical  forms,  which  are  sometimes 
hollow.  These  forms  are  composed  of  concentric  la- 
mellar concretions,  which  often  include  a  loose  nodule. 

Geognottic  and  Geogra/t/iic  Situations. — It  occurs  im- 
bedded in  ironshot  clay,  in  secondary  rocks  of  different 
kinds,  and  also  in  loam  and  clay  beds  that  lie  over  black 
coal. 

Uses. — It  is  one  of  the  best  kinds  of  ironstone,  yields 
an  excellent  iron,  and  is  smelted  in  many  places. 

Fourth  Kind.  Granular  Brown  Clay  Iron-ore, 
Jameson. 

External  Characters Colours  yellowish  and  reddish 

brown.  Occurs  massive,  and  in  small  globular  united 
grains. 

Geognostic  and  Geographic  Situations. — It  occurs  in 
beds  between  the  red  sandstone  of  the  salt  formation 
and  the  lias  limestone.  It  often  contains  petrifactions 
of  shells.  It  is  found  in  Bavaria,  Salzburg,  the  Tyrol, 
and  France. 

Uses. — It  affords  about  40  fier  cent,  of  good  iron. 

Fifth  Kind.      Umber,  Jameson. 

External  Characters. — Colours  clove-brown  and  yel- 
lowish-brown. Occurs  massive.  Internally  dull  or 
glimmering,  and  resinous.     Fracture  flat  conchoidal. 

Geognostic  and  Geogra/ihic  Situations. — It  occurs  in 
beds  in  the  Island  of  Cyprus. 

Use. — It  is  used  as  a  pigment. 

•Bog  Iron-Ore,  Jameson.  Raseneisenstein,  JVemer. 

There  are  three  kinds  of  this  ore,  viz.  Morass-ore, 
Swamp-ore,  and  Meadow-ore. 

First  Kind.  Morass-ore,  or  Friable  Bog  Iron- 
ore.  Jameson.     Morasterz,  Werner. 

External  Characters. — Colour  brown.  Sometimes 
friable,  sometimes  nearly  coherent.  Coherent  varieties 
occur  massive,  corroded,  in  grains,  and  sometimes  tube- 
rose. The  friable  is  composed  of  dull  dusty  particles. 
Coherent  varieties  externally  and  internally  dull.  Frac- 
ture earthy. 

Observations It     is    characterised    by    colour,   dull 

earthy  aspect,  and  low  specific  gravity. 

Second  Kind.  Swamp-ore,  or  Indurated  Bog 
Iron-ore,  Jameson.     Sumpferz,  JFerner. 

External  Characters. — Colour  yellowish-brown.  Oc- 
curs corroded  and  vesicular,  also  amorphous.  Inter- 
nally dull,  but  the  darker  varieties  glimmering,  and 
sometimes  even  glistening.  Fracture  earthy,  some- 
times passing  into  fine-grained  uneven.  Specific  gra- 
vity, 2.944,  from  Sprottau,  Kirivan. 

Observations. — It  is  distinguished  from  the  preceding 
kind,  by  its  greater  specific  gravity,  and  greater  com- 
pactness. 

Third  Kind.  Meadow-ore,  or  Conchoidal  Bog 
Iron-ore,  Jameson.     VVeisenerz,  Werner. 

External  Characters. — On  the  fresh  fracture  it  is 
blackish-brown,  which  sometimes  passes  into  brownish- 
black.  Occurs  massive.  Internally  shining ;  glisten- 
ing ;  lustre  resinous.  Fracture  conchoidal.  Yields  a 
light  yellowish-grey  streak. 


Constituent  Parts', 

Oxide  of  Iron,         ....  61.0 

Oxide  of  Manganese,       ...  7.0 

Phosphoric  Acid,  with  a  trace  of  Sulphur,    2.5 

Water, 19.0 

Silica,         ......  6.0 

Alumina 2.0 — 97.5 

Daubuisson,  Annal.  de  Chim.  1800. 
Geognostic  and  Geographic  Situations  of  Bog-iron  ore. 
— It  is  found  in  various  places  in  the  Highlands  of  Scot- 
land, in  the  Hebrides,  and  Orkney  and  Shetland  Islands, 
in  alluvial  soil.  Also  abundantly  on  the  continents  of 
Europe  and  America. 

Uses. — Affords  good  iron  on  smelting. 

Genus  X.     MANGANESE-ORE. 

Mangan-erz,  Mohs. 

Prismatic.     Hardness  ^2.5 — 6.  Sp.  gr.  ^4.3 — 4.8. 

This  genus  contains  but  one  species,  viz.  Prismatic 
Manganese  ore. 

I.  Prismatic  Manganese-ore,  Jameson. — Prisma- 
tisches  Mangan-erz,  Mohs. 

Prism  nearly  100".  Most  perfect  cleavage  in  direc- 
tion of  the  longer  diagonal. 

This  species  contains  three  subspecies,  viz.  Grey 
Manganese-ore,  Black  Manganese-ore,  and  Scaly  Brown 
Manganese-ore. 

First  Subspecies. 

Grey  Manganese-ore,  7izmeso«.—Grau  Braunstein- 
erz,  Werner. 

External  Characters. — Colour  dark  steel-grey,  in- 
clining more  or  less  to  iron  black.  Occurs  massive,  in 
various  particular  external  shapes,  in  fibrous  and  radia- 
ted concretions,  and  crystallized  in  four-sided  prisms. 
Lustre  shining,  glimmering,  and  metallic ;  fracture  con- 
choidal and  earthy.     Streak  black. 

Const.  Parts. — Black  Oxide  of  Manganese,     90.50 
Oxygen,         .  .  .  2.25 

Water,         ....       7.00 

Klafiroth.,   100. 

Geognostic  and  Geographic  Situations.— Occurs  io 
veins  and  imbedded  masses  in  primitive  rocks  in  Scot- 
land, England,  France,  and  Germany. 

Uses. — It  is  added  to  glass,  in  small  quantity,  when 
we  wish  to  destroy  the  brown  colour  which  that  mate- 
rial receives  from  intermixed  inflammable  substances, 
or  in  larger  quantity,  when  we  wish  to  give  to  it  a  vio- 
let blue  colour.  It  affords  a  fine  brown  colour,  which 
is  used  for  painting  on  porcelain.  It  is  employed  in  the 
laboratory,  as  the  cheapest  and  most  convenient  mate- 
rial from  which  to  procure  oxygen  gas.  All  the  oxy- 
muriatic  acid  used  in  bleacheries,  and  for  the  purpose 
of  desiroying  contagious  matter,  is  prepared  from  man- 
ganese, and  the  usual  materials  of  muriatic  acid. 

Second  Subspecies. 

Black  Manganese-ore,  Jameson. 

External  Characters.  —  Colours  bluish-black  and 
steel-grey.  Occurs  massive,  tuberose,  fruticose,  reni- 
form, and  botryoiilal ;  also  in  fibrous  and  lamellar  con- 
cretions. Initrnally  glimmering,  glistening,  and  me- 
tallic. Fracture  conchoidal.  Opaque.  Streak  blackish- 
brown. 
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Geognostic  and  Geografihic  Situations. — Occurs  in 
veins  in  primitive,  iiansiiion,  and  secondary  rocks,  in 
Saxony,  Hanover,  Sec. 

Third  Subspecies. 

Scaly  Brown  Manganese-ore,  Jameson. — Brauner 
Eisenrahni,  Werner. 

External  Characters. — Colour  intermediate  between 
steel-grey  and  ciove-brown.  Occurs  in  crusls,  mas- 
sive, spumous,  fruticose,  and  irreijular  dendritic.  Fri- 
able, or  triable  passing  into  solid.  Composed  of  scaly 
paiticles,  which  are  intermediate  between  shining  and 
glistening,  with  metallic  lustre.  Soils  strongly.  Feels 
greasy. 

Geognostic  Situation. — Occurs  in  drusy  cavities  in 
browi.  hematite. 

Geografihic  Situation. — It  is  found  near  Sandlodge  in 
Mjiii.ainj  one  ol  the  Shetland  Islands;  and  in  various 
iron  mines  on  the  Continent  of  Europe. 

Order  IX.— NATIVE  METALS. 

Metallic.  Not  black.  If  grey,  is  ductile  ;  and  Sp. 
gr.  — 7.4.  and  more.  Hardness  =0.-4,  or  malleable. 
Sp  gr.  =5.7—2.0. 

Genus  I.     ARSENIC. 

Form  unknown.  Tin  white.  Hardness  iz3.6.  Sp. 
gr.  =:s.7— 5  8. 

1.  Native  Arsenic,  Jameson.  Gediegcn  Arsenik, 
Werner  and  Alohs. 

Reniffiriii  and  massive. 

External  Characters. — Colour  tin  white.  Internally, 
on  the  fresh  fracture,  usually  glistening,  inclining  to 
glimmering,  sometimes  to  shining,  and  the  lustre  me- 
tallic.    Fracture  small,  and  fine-grained  uneven. 

Chemical  Characters. — Before  the  blowpipe  it  yields  a 
white  smoke,  diffuses  an  arsenical  odour,  burns  with  a 
blue  Same,  is  gradually  and  almost  entirely  volatilized, 
and  deposits  a  white  coating  on  the  coal. 

Const.  Parts.— h  usually  contains  a  small  portion  of 
iron,  and  when  it  occurs  with  gold  or  silver,  a  little 
gold  or  silver. 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
veins  in  primitive  rocks,  as  in  gneiss,  mica-slate,  and 
clay-slate,  and  less  frequently  in  transition  and  secondary 
rocks,  in  Norway,  Germany,  France,  Spain,  &c. 

Genus  II.     TELLURIUM. 

Form  unknown.  Tin-white.  Hardness  =  2 — 2.5. 
Sp.  gr.  =6.1,  6.2. 

This  genus  contains  one  species,  viz.  Native  Tellu- 
rium. 

1.  Native  Tellurium,  ^ameton.  Hexabaedrisches 
Tellur.  Mohs.     Gcdiegen  Sylvan,   Werner. 

Massive. 

External  Characters. — Colour  tin-white.  Occurs 
massive.     Internally  shining,  and  lustre  metallic. 

Constit.  Parts. — Tellurium,         .  92.55 

Iron,  .  .  7.20 

Gold,         .         .         .   0  25 — 100.00 
Klafiroth,  Beit.  b.  iii.  s.  8. 

Geognostic  and   Geografihic  Situations It  occurs  in 

veins  in  grey-wacke,  in  Transylvania. 


Genus  III.     ANTIMONY. 

Tessular,  prismatic.  Not  ductile.  White.  Hard- 
ness =  3 — 3.5.     Sp.  gr.  =6.5 — 10. 

This  Genus  contains  two  species,  viz.  Dodecahedral 
Antimony,  and  Octahedral  Antimony. 

1.  Dodecahedral  Antimony,  Jameson. — Dodecae- 
drisches  Spiesglas,  Mohs.    Gediegen  Spicsglas,  Werner. 

Tessular.  Cleavage  octahedral  and  dodecahedral. 
Hardness  =3 — 3.5      Sp.  gr.  ^6.5 — 6.8. 

External  Characters. — Colour  perfect  tin-white.  Oc- 
curs massive,  disseminated,  reniform ;  also  in  granular 
and  lamellar  distinct  concretions.  Crystallized,  in  oc- 
tahedrons and  rhomboidal  dodecahedrons.  Splendent 
and  metallic. 

Geognostic  and  Geografihic  Situations. — It  is  found 
in  argentiferous  veins  in  the  gneiss  mountain  of  Cba- 
lanches  in  Dauphiny. 

2.  Octahedral  Antimony,  Jameson. — Octaedris- 
ches  Spiesglas,  Mohs. 

Tessular.  Cleavage  octahedral.  Hardness  3.5.  Sp. 
gr.  IZ8.9, — 10. 

Two  Subspecies,  viz.  I.  Antimonial  Silver,  2.  Ar- 
senical Silver. 

First  Subspecies. 

Antimonial  Silver,  Jameson. — Spiesglas  Silber, 
Werner. 

External  Characters — Colour  intermediate  between 
silver-white  and  tin-white.  Occurs  massive,  and  crys- 
tallized in  oblique  four  and  in  six-sided  prisms.  Inter- 
nally shining  and  splendent,  with  metallic  lustre. 

Geognostic  and   Geografihic  Situations It  occurs  in 

veins,  in  primitive  and  transition  rocks,  in  Germany  and 
France. 

Observations. — The  oblique  prism,  if  accurately  given, 
would  refer  this  subspecies  to  the  prismatic  series. 


Second  Subspecies. 

Arsenical  Silver,  yameso;:.  Arsenik  Silber,  Werner. 

External  Characters. — Colour  on  the  fresh  surface 
tin-white,  which  tarnishes  greyish-black.  Occurs  mas- 
sive, reniform,  and  in  lamellar  concretions.  Internally 
glistening  and  metallic.     Fracture  uneven. 

Const.  Parts.     Arsenic,         .  ,  35  00 

Iron,         .  .         .         44.25 

Silver,  .  .  12  75 

Antimony,         .         .  4.00 — 96.00 

Klafiroth,  Beit.  b.  i.  s.  187. 

Geognostic  and   Geografihic  Situations It  occurs  in 

veins  in  primitive  and  transition  rocks,  in  Germany  and 
Spain. 

Gbhus  IV BISMUTH. 

Tessular.  Silver-white,  inclining  to  red.  Hardness 
—2.0, — 2.5.     SpeciBc  gravity=8.S,  9. 

Tnis  genus  contains  one  species,  viz.  Octahedral  Bis- 
muth. 

1.  Octahedral  Bismuth,  yomfson.  Octaedrisches 
Wismuth,  Mohs.     Gcdiegen  Wismuth,  Werner. 

Tessular.     Cleavage  octahedral. 

E.xternal  Characters.— Colour  silver-white,  which  in- 
clines to  red  Seldom  massive,  generally  disseminated, 
and  in  leaves  having  plumosely-streaked  surfaces,  and 
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crystallized  in  octaliedi'ons,  cubes,  and  tetrahedrons.  In- 
ternally splendent,  and  lustre  metallic.     Malleable. 

Grognostic  and  Geog-ra/t/iic  Situaiions  — It  occurs  in 
veins  111  priniilive  rocks  in  Cornwall,  and  other  countries. 

Uses. — It  enters  as  an  ingredient  into  the  composi- 
tion of  printing  types,  and  of  pewter;  is  used  as  solder, 
in  the  construction  of  mirrors,  and  for  the  refining  of 
gold  and  silver  ;  its  oxide  is  used  as  a  white  pij^nient, 
as  an  essential  ingredient  in  a  kind  of  salve,  which  is 
used  for  giving  a  black  colour  to  the  hair,  and  as  an 
ingredient  in  sympalhelic  ink.  All  the  bismuth  of  com- 
merce is  obtained  from  Saxony. 

Genus.  V.     MERCURY. 

Tessular,  liquid.  Not  malleable.  White.  Hardness 
— 0 — 3.      S|)ecific  gravity^IIO.S — 15 

Tfus  genus  contains  two  species,  viz.  1.  Fluid  Mer- 
cury, 2.  Doiiccahcdral    M(  rcury. 

1.  LiqiiD  Native  Mercury.  Jameson.  Trojifbares 
Gedicgch  Quecksilber,  JMoha.  Gediegen  Quecksilber, 
Werner 

Liquid.  Tin-white.  Hardness=0.  Specific  gravi- 
ty=l2— 15. 

Kxiernal   Characters Colour  tin-white.       Perfectly 

liqui   .     Spceinuiii,  and  lustre  metallic. 

Geognoslic  and  Geogra/ihic  Situations. — This  mineral 
occurs  piincipally  in  rocks  of  the  coal  lormation,  and 
either  dissemin  ted,  or  in  veins  traversing  them,  as 
in  Spain  and  G<  rruany. 

2.  DoDECAHEDKAL  Mercury, or  Native  Amalgam, 
Jameson      Njiuiiich>-s  Am  .Igam,  VVfrner. 
Tessulur.     No  cleavage.     Silver-white.     Hardness^ 

1 — 3      Specific  gravity^;  10  5 — 12.5 

External  Characters. — Cf>lour  silver-white.  Occurs 
usually  ill  small  roundish  portions  ;  and  crystallized  in 
vhoniboidal  dodecahedrons.  Internally  shining  and  me- 
tallic. Fracture  small-grained  uneven.  VVnen  pressed 
between  the  fingers,  or  cut  with  a  knife,  it  emits  a 
creaking  sound  like  artificial  amalgam. 

Constituent  Parts — Mercury  .  74 

Silver  .  25 — 99 

Heyer,  in  Creii's  Annalen,  1790,  b.  ii.  s.  36.  44. 

Geognostic  and  Geografihic  Situations. — It  is  general- 
ly associated  with  native  mercury  and  cinnabar.  It  is 
found  at  Moschellandsberg  in  Deux-Ponts ;  and,  it  is 
said,  also  at  Rosenau  in  Hungary. 

Genus  VI.     SILVER. 

Tessular.  Malleable.  Silver-white.  Specific  gra- 
vity=io — 10.5. 

1.  Hexahedral  Silver,  Jameson.  Hexaedrisches 
Silber.     Alohs. 

Tessular.     No  cleavage. 

Tliis  species  is  divided  into  two  subspecies,  viz.  Com- 
mon Native  Silver,  and  Auriferous  Native  Silver. 

First  Subspecies. 

Common  Native  Silver,  Jameson. 

External  Characters. — Colour  pure  silver-white.  Sel- 
dom occurs  massive,  more  frequently  disseminated,  and 
in  various  particular  external  shapes,  or  crysiallized  in 
cubes,  octahedrons,  rhomboidal,  dodecahedrons,  and  te- 
trahedrons. Lustre  splendent  to  glimmering.  Fracture 
fine  hackly. 

Geognostic  and    Geografihic    Situaiions. — Occurs    in 


veins  in  various  silver-mines  in  Europe,  Asia,  Africa, 
and  America. 

Uses. — Its  various  uses,  in  coinage,  and  for  other 
useful  and  ornamental  purposes,  will  be  considered  in  a 
separate  article. 

Second  Subspecies. 

Auriferous  Native  Silver,  yawMon.  Guldisches- 
geiiie^en  Silber.  Ifrrner 

External  Characters. — Colour  intermediate  between 
br;is--y  How  jiifl  silver-white. 

Constituent  Parts.     Silver  .  72.00 

Gold         .         .      28.00 — 100  00 
Fordyce-  Phil.  Trans.  1799,  p.  523. 

Geognostic  and  Geografihic  Situations — It  occurs  in 
veins  in  primitive  rocks  at  Kongs  icrg  in  Norway  ;  at 
Rauris  in  Salsburg  ;  and  at  Schlangenberg  in  Siberia. 

Genus  VII.     GOLD. 

Tessular.     Yellow.     Specific  gravi!\^l2 — 20. 

This  genus  contains  only  one  species,  viz.  Hexahe- 
dral Gold. 

1.  Hexahedral  Gold  Jameson.  Hexaedrisches  Ge- 
diegen Gold,  Mohs      G.  diegen  Gold,  Werner. 

Tessular.     No  cleavage. 

External  Characters. — Colour  perfect  gold-yellow, 
which  varies  in  intensity  ;  in  some  varieties  inclines  to 
brass-yellow.  Seldom  occurs  massive,  often  dissemi- 
nated, and  sometimes  crystallized  in  octahedrons,  cubes, 
rhomboidal  dodecahedrons,  and  tetrahedrons.  Internal- 
ly shining,  glistening,  and  metallic.     Fracture  hackly. 

Geognostic  and  Geografihic  Situations  — It  occurs  in 
veins,  and  disseminated  in  primitive  transition  and  se- 
condary rocks,  abundantly  in  alluvial  deposites,  and  is 
not  confined  to  any  particular  quarter  of  the  globe,  be- 
ing found  in  Europe,  Asia,  Africa,  and  America. 

Genus  VIII.     PLATINA. 

Form  unknown.     Steel-ijrey.     Sp.  gr.  zz  16 — 20. 

1.   Native    Platina Jameson. — Gediegen    Platin, 

Werner 

In  grains  and  rolled  pieces. 

External  Characters. — Colour  very  light  steel-grey, 
whit.h  approaches  to  silver-white.  Occurs  in  grains 
and  rolled  pieces.  Roundish.  Externally  shining,  glis- 
tening, or  glimmering,  and  lustre  metallic. 

Geognostic  and  Geografihic  Situations. — Occurs  prin- 
cipally in  alluvial  deposites  in  South  America. 

Genus  IX.     IRON. 

Tessular.     Pale  steel-grey.     Sp.  gr.z:/'.4 — 7.8. 

This  genus  contains  one  species,  viz.  Octahedral  Iron. 

1.     Octahedral      Iron — Jameson Octaedrisches 

Eisen,  Mohs. — Gediegen  Eisen,  Werner. 

Tessular.     No  cleavage. 

This  species  is  divided  into  two  subspecies,  viz.  Ter- 
restrial Native  Iron,  and  Meteoric  Native  Iron. 

First  Subspecies. 

Terrestrial  Native  Iron,  »/amfson.^Tellureisen, 
Werner. 

External  Characters.— -Colour  steel-grey.  Occurs 
massive,  in  plates,  and  in  leaves.  Internally  glistening, 
and  lustre  metallic.     Fracture  hackly. 
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So: 


Constituent  Parts. — Iron, 

Nickel, 


&onslituent  Farts. — Iron,  .  .  92.50 
Lead,  .  .  6.00 
Copper,         .  1.50 — 100.00 

Kla/irotfi.  Beit.  b.  iv.  s.  106. 
Geognostic    and    Geogra/ihic  Situation. — It  is  said  to 
have  been  found  associated  with  brown  ironstone,  sparry 
iron,  and  heavy-spar,  at  Kamsdorf  in  Saxony. 

Second  Subspecies. 
METEonic    Native    Iron,  Jameson. — Meteoreisen, 
JSaraten. 

External  Characters — Colour  pale  steel-grey.  Oc- 
curs ramose,  imperfect  globular,  and  disseminated  in 
meteoric  stones.  Internall)  intermediate  between  glim- 
rnering  and  glistening,  and  lustre  metallic.  Fracture 
hackly.  Yields  a  splendent  streak.  It  is  flexible,  but 
not  elastic. 

JVgram. 
96.5 
3  5--100.0 
Klafiroth,  Beit.  b.  iv. 
Geografihic   Situation. — This  subspecies  of  iron  falls 
from  the  air  in  all  parts  of  the  world,  and  appears  to 
be  formed  in  the  atmosphere  by  some  process  hitherto 
unknown  to  us. 

Genus  X.     COPPER. 

Tcssular.     Copper  red.     Sp.  gr.  ^8.4  —  8.9. 

1.    Oct.\hedral  Copper,  Jameson Octaedrisches 

Kupfer,  Mohs.     Gediegen  Kupfer,  Werner. 

Tessular.     No  cleavage. 

External  Characters. — Colour  copper-red.  Occurs 
massive,  disseminated,  in  various  particular  forms,  and 
crystallized  in  cubes,  octahedrons,  and  rhomboidal  do- 
decahedrons. Internally  glistening,  and  lustre  metal- 
lic.    Fracture  hackly. 

Geognostic  and  GeograJ'.hic  Situations. — It  occurs  in 
veins,  and  imbedded  in  various  primitive,  transition,  and 
secondary  rocks  ;  alro  in  large  blocks  in  alluvial  dis- 
tricts in  Europe,  Asia,  Africa,  and  America. 

Order  X.     PYRITES. 

Metallic.  Hardness  =  3.5 — 6.5.  If  hardness  4.5, 
and  less,  the  sp.  gr.  is  less  than  5.  Sp,  gr.  31  4.1  — 
7.7.     If  5  3,  and  less,  it  is  yellow-red. 

Genus  I.      NICKEL  PYRITES,  or   COPPER- 
NICKEL,  Tcmfscn. ^Nickelkies,  Mohs. 

Prismatic.  Pyramid  unknown.  Hardnesses — 5.5. 
Sp.  Rr.  =7  5—7.7. 

This  Genus  contains  one  species,  viz.  Prismatic 
Nickel  Pyrites. 

1.  Prismatic  Nickel  Pyrites,  Jameson. — Prisma- 
iischer  Nickelkies,  Mohs.     Kupfer  Nickel,  Wtmer. 

Prismatic.     Pyrmiid  uiiknown.     Copper-red. 

External  Characters. — Colour  copper  red.  Occurs 
most  Irequtntly  massive  and  disseniinatcd  ;  seldom  in 
particular  external  forms,  and  rarely  crystallized  in 
oblique  four-sided  prisms.  Internally  alternates  from 
shinini;  to  glistening,  and  lustre  metallic.  Fracture  con- 
choidal,  sometimes  passing  into  uneven. 

Constit.  Parts. — It  is  a  compound  of  Nickel  and 
Arseiiic,  with  accidental  intermixtures  of  cobalt,  iron, 
and  sulphur. 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
primitive,   transition,  and  secondary  rocks,  in   Scotland, 
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and  in  several  different  mining  districts  in  Germany  and 
Spain. 

GENiis  II.     ARSENICAL  PYRITES. 

Prismatic.  If  white,  the  sp.  gr.  6  2  and  less;  it 
grey,  sp.  gr.  above  6.8.  Hardness  ^  5 — 6.  Sp.  gr.  IZ 
5.7— 7  4. 

1.  Prismatic  Arsenic^i.  Pyrites,  Jameson.  Pris- 
matischer  Arsenikkies,  Mohs.     Arscnikkies,  Werner. 

Prism  unknown.  Cleavage  unknown.  Steel-grey. 
Hardness  =  5.0 — 5.3     Sp.  gr.  ZZ  6.9 — 7.4. 

External  Characters. — Colour  pale  steel-grey.  Oc- 
curs massive,  and  in  the  form  of  oblique  four-sided 
prisms.     Lustre  metallic  and  shining. 

2.  Di-pkis.m.\tic  Arsenical  Pyrites,  Januson. — 
Di-prismatibcher  Arsenikkies,  Mohs. 

Prismatic.     Hdrdness~5.5 — 6.0.     Sp.  gr.^5.7 — 6.2. 

External  Characters. — Colour  silver-white.  Occurs 
massive,  and  disseminated ;  also  in  prismatic  distinct 
concretions,  and  crystallized  in  oblique  four-sided 
prisms,  variously  modified  by  bevelments  and  trunca- 
tions. Externally  shining  or  splendent;  internally  shin- 
ing, seldom  glistening,  and  lustre  metallic.  Fracture 
uneven. 

Geognostic  and  Geographic  Situations. — It  occurs  in 
primitive,  transition,  and  secondary  rocks  in  Scotland, 
England,  Saxony,  Spain,  and  other  countries. 

Use.  It  is  from  this  ore  that  the  White  Oxide  of 
Arsenic  is  principally  obtained,  and  Artificial  Orpiment 
is  also  prepared  from  it.  A  variety  named  Argentife- 
rous contains  a  portion  of  silver. 

Genus  III.     COBALT-PYRITES. 

Tessular.     Hardness  =  5.5.     Sp.  gr.  6,  ZZ  6  6. 

1.  Hexahedral  Cobalt-Pyrites,  or  Silver-whit^ 

Cobalt,  Jameson.  Hexaedrischer  Kobalt-Kies,  Mohs. 
Gianz  Kobold,  Werner. 

Tessular.  Cleavage  hexahedral  and  perfect.  ^Vhlte, 
inclining  to  red.      Hardness  IZ  55.   Sp.  gr.  =  6.1 — 6.3. 

External  Characters. — Colour  silver-white,  slightly 
inclining  to  copper-red.  Occurs  commonly  massive- 
and  disseminated ;  also  crystallized  in  cubes,  octahe- 
drons, pentagonal  dodecahedrons,  and  icosahedrons. 
Internally  shining  and  glistening,  and  lustre  metallic. 
Fracture  conchoidal. 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
primitive  rocks,  in  Norway,  Sweden,  and  Silesia. 

Use.  This  is  one  of  the  most  common  species  of 
cobalt,  and  is  that  from  which  the  cobalt  of  commerce 
is  principally  obtained. 

2.  Octahedral  Cobalt -Pyrites,  yoz/ieisw.  Octae- 
drischer  Cobalt  Kies,  Mohs. 

Tessular.  Cleavage  tessular.  White,  inclining  to 
steel-grey.     Hardness  ZI  5-5.     Sp.  gr.  =  6 — 6.6. 

External  Characters, — Colours  tin-white,  inclining 
more  or  less  to  steel-grey.  Occurs  massive,  in  various 
pariiculur  external  forms,  in  radiated  and  lamellar  con- 
cretions, and  crystallized  in  cubes,  octahedrons,  and 
rhom.boidal  dodecahedrons.  Lustre  varies,  from  splen- 
dent to  glimmering,  and  is  metallic.  Fracture  unevenj 
and  conchoidal. 

From  Riegelsdorf. 

Const.  Parts. — Arsenic,  74.2174 


Cobalt,     . 
Iron, 

Copper,   . 
Sulphur, 

i¥ 


20.3135 
3.4257 
0.1586 
0.8860 — 100 
Strohmever. 
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Geognostic  and  Geograjthic  Situations. — It  occurs  in 
veins  and  beds  in  piiniiiive,  transition,  and  secondary 
rocks,  and  is  found  in  Cornwall,  Germany,  France,  Po- 
land, Norway,  and  Sweden. 

Genus  IV.     IRON  PYRITES. 

Tessular,  rhomboidal,  prismatic.  Yellow.  Hardness 
—3.5—6.5.     Sp.  gr.— 4.4 — 5. 

1.  Hexaiiedr.vl  Iuon-Pyrites,  or  Common  Iron- 
PvRiTKs.yanifson. — He.sahaedribclierEisen-K.ies,A/o/w. 
Gemeincr  Schwefelkies,  Werner. 

Tessular.  Cleavage  hexahcdral.  Bronze  yellow. 
Hardnes^:n6 — 6.5.     Sp.  ^r.— 4.7 — 5. 

External  Characters. — Colour  bronze-yellow.  Occurs 
most  commonly  massive,  disseminated,  and  globular; 
also  in  distinct  concretions,  and  crystallized,  in  cubes, 
octahedrons,  and  in  the  leucite-ibrm.  Internally  shining 
and  glistening,  and  lustre  metallic.  Fracture  uneven, 
and  sometimes  conchoidal. 

Geognostic  and  Geografhic  Situations. — It  occurs  in 
primitive,  transition,  and  secondary  mountains,  in  every 
country. 

Uses. — It  is  never  worked  as  an  ore  of  Iron ;  it  is 
principally  valued  on  account  of  the  sulphur  which  can 
be  obtained  trom  it  by  sublimation,  and  the  iron-vitriol 
which  it  aflords  by  exposure  to  the  air,  either  with  or 
without  previous  roasting. 

2.  Prismatic  Iron-Pyrites,  or  Radiated  Pyrites, 
Jameson.     Prismatischer  Eisenkies,  Molts. 

Prism— 106°  36'.  Cleavage  the  same.  Bronze  yellow. 
Hardness— 6,  6.3.     Sp.  gr.— 4-.7 — 5. 

External  Characters. — Colour  bronze-yellow.  Occurs 
massive,  in  various  particulars,  external  shapes,  in  ra- 
diated fibrous  and  lamellar  concretions,  and  crystallized 
in  oblique  four-sided  prisms,  variously  modified  by  be- 
Telling  and  truncating  planes.  Lustre  varies  from 
shining  to  glimmering,  and  is  metallic.  Fracture  un- 
even, or  conchoidal. 

Constit.  Parts. — Sulphur,    .  .  53.60 

Iron,  .  .  46.40 — 100 

Hatchett,  Phil.  Trans,  lor  1804. 

Geognostic  and  Geogra/ihic  Situations. — It  occurs  in 
primitive,  trdnsition,  secondary,  and  alluvial  fonnations; 
and  the  different  principal  varieties  are  met  with  in 
England,  Germany,  Spain,  and  other  countries. 

3.  Rhomboidal  Iron  Pyuites,  or  Magnetic  Py- 
rites, Jamesott.      Mat;iielkies,  Werner. 

Di-rhombuidal.  Riiomboid  unknown.  Cleavage  in 
the  direction  of  the  terminal  planes  of  a  regular  six- 
sided  prism;  another  less  distinct  parcllel  with  the 
lateral  planes  of  a  six-sided  prism.  Colour  bronze- 
yellow,  inclining  to  copper-red.  Hardness— 3.5 — 4.5. 
Sp.  gr.=:4  4 — 4.7. 

External  Characters. — Colour  intermediate  between 
bronze-yellow  and  copper-red.  Occurs  massive,  disse- 
minated, in  coarse  granular  concretioms;  and  very  rarely 
crystallized  in  six-sided  prisms  and  six-sided  pyramids. 
Internally  splendent,  to  glistening,  and  lustre  metallic. 
Fracture  conchoidal,  or  uneven. 

Geognostic  and  Geogra/ihic  Situations.^ll  occurs  in 
beds,  and  imbedded  in  primitive  and  transition  moun- 
tains along  with  common  iron-pyrites,  magnetical  iron- 
ore,  and  blende,  in  Scotland,  Wales,  Germany,  &c, 


Genus  V.     COPPER-PYRITES. 

Many  axes.  Cleavage  tessular.  Brass  yellow.  Steel 
grey.  Iron  black.  Hardness:iz3.0 — 4.0.  Sp.  gr.— 
4.1—4.9. 

This  genus  contains  two  subspecies,  .viz  Octahedral 
Copper- Pyrites,  and  Teirahedral  Copper-Pyiites. 

1.  Octahedral  Copper-Pyrites,  or  Yellow  Cop- 
per Pyrites.  Jameson — Octaedrischer  Kupferkies, 
Mohs Kuplerkies,  Werner. 

Tessular.  Cleavaee  probably  octahedral.  Brass  yellow. 
Hardncss:r:3  0—4.0.     Sp.  gr.z:4.1 — 4.3. 

External  Characters. — Colour  brass-yellow.  Occurs 
massive,  disseminated,  in  varous  particular  external 
forms,  and  crystallized  in  octahedrons  and  tetrahedrons. 
Internally  shining,  which  in  some  va' i-ties  passes  into 
glimmering.  Lustre  metallic.  Fraciuie  commonly  un- 
even, sometimes  even  and  conchoidal. 

Cornwall. 
Constit.  Parts. — Copper,        .         30 
Iron,    .         .         53 
Sulphur,      .  12 — 95      Chentvix. 

Geognostic  and  Geogra/ihic  Situations. — Is  one  of  the 
most  al)undant  metalliferous  minerals;  occurs  in  almost 
every  kind  of  repository,  in  all  the  great  classes  of  rocks, 
and  has  a  very  extensive  geographical  range. 

Uses. — Nearly  one-third  of  the  copper  which  is  ob- 
tained by  metallurgic  operations  is  extracted  from  this 
species. 

2.  Tetrahedral  Coppeb-Pyrites,  Jameson.— ~TQ' 
traedrischer,  Kupftrkics,  Mohs. 

Tessular.  Cleavage  probably  octahedral.  Steel-grey 
and  iron-black.   Hardness^:3.0 — 4.0.   Sp.  gr.— 4.4 — 4.9. 

This  species  is  subdivided  into  two  subspecies,  viz. 
Grey  Copper  and  Black  Copper. 

First  Subspecies. 

Grey-Copper,  Jameson. — Fahlerz,  Werner. — Cuivre 
gris  arsLiiil   ri ,  Hauy. 

External  Characters. — Colour  steel-grey.  Occurs 
massive,  disst miuaii  d,  and  crystallized  in  tetrahedrons 
variously  modified.  Iiutrnally  glistening  and  metallic 
lustre.     Fracture  uneven,  sometimes  conchoidal. 

Freyberg. 
Constituent  Parts, — Copper,         .  42.50 

Iron,  .  27.60 

Sulphur,        .  10.00 

Arsenic,       '.  15.60 

Silver,  .  0.90 

Antimony,     .  1.50 — 98.00 

Kiafiroth,  Beit.  b.  iv.  s.  52. 

Geognostic  and  Geogra/ihic  Situations. — It  occurs  in 
beds  and  veins,  in  primitive,  transiiion,  and  secondary 
rocks,  in  differc  nt  parts  of  Scotland  and  England,  and 
also  in  many  mining  districts  in  other  counliies. 

Uses. — It  is  v.ducd  as  an  ore  of  copper;  and  when  it 
contains  silver,  is  worked  as  an  ore  of  that  metal. 

Second  Subspecies. 

Black  Copper,  Jameson — Schwarzerz,  Werner. — 
Cuivre  gris  aiiiiiiionift  re,  Hauy. 

External  Characters. — Colour  iron-black,  which  some- 
times inclines  to  steel-grey.     Occurs  massive,  dissemi- 
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Mated,  and  crystallized  in  tetrahedrons  variously  modi- 
fied. Internally  shining  and  splendent.  Lustre  metallic. 
Fracture  conchoidal. 

Kapnik  in  Transylvania. 
Comtit.  Pert*.— Copper,  .  37  75 

Antimony,         .  22  00 

Sulphur,  .  28.U0 

Silver,  .  0.25 

Iron,     .  .  3.25 

Zinc,    .  .  5.00 

Loss,     .  .  3.75—100.00 

Klafiroth,  Beit.  b.  iv.  s.  56,  68,  73,  and  80. 

Geognostic  and  Geografihic  Situations. — Occurs  in 
veins  that  traverse  transition  rocks  ai  Zilla,  in  the  Claus- 
thal  in  the  Hartz,  and  in  other  districts. 

Use. — It  is  worked,  both  as  an  ore  of  copper  and  as 
an  ore  of  silver. 

Genus  VI.— TIN-PYRITES. 

Steel-grey,  inclining  to  brass-yellow.  Sp.  gr.:^4,3 
—5.0. 

This  genus  contains  but  one  species,  viz.  Common 
Tin  I'yrites. 

I.  Common  Tin  Pyrites,  Jameson.— Z\nnk\es,  Wer. 

External  Characters Massive.   Colour  intermediate 

between  steel-gi'ey  and  brass-yellow.  Occurs  massive 
and  disseminated.  Internally  glistening  or  shining,  and 
lustre  metallic.  Fracture  uneven,  and  sometimes  con- 
choidal. 

Constituent  Parts. — Tin,       .  .  26.50 

Copper,  .  30.00 

Iron,      .  .  12.00 

Sulphur,  .  30.50 — 99 

Klafiroth,  Beit.  b.  v.  s.  230. 

Geognostic  and  Geographic  Situations .—\\.  has  been 
hithtno  found  only  in  Cornwall,  where  it  occurs  in 
primitive  rocks. 

Order  IV.— GLANCE. 

Metallic.  Grey,  black.  Hardness~l — 4.  Sp.  gr. 
—i — 7.6.  If  the  specific  gravity  is  uinitr  5,  with  single 
impel  feet  cleavages,  the  colour  is  lead-grey.  If  above 
7.4,  is  lead-grey. 

Gknvs  I.— COPPER-GLANCE,  oh    VITREOUS 
COPPER,  Jameson. 

Kupfer-Glanz,  Mohs. 

Cleavage  rhomboidal.  Blackish  lead-grey.  Sectile, 
and  nearly  malleable.  The  intensity  of  the  lustre  in- 
creased in  the  streak.  Hardnebs>~2.5 — 3.0.  Sp.  gr.~ 
5.5—5  8. 

This  genus  contains  one  species,  viz.  Rhomboidal 
Copper  ti;lance.     *  Variegated  Copper. 

1.  Rhomboidal  Copper  Glance,  or  Vitheous  Cop- 
per Ore,  Ja7neson. — Kupli  igUs.  Werner. 

Rliomboid  unknown.  Cleavage  in  the  direction  of 
lati  ral  planes  of  a  six-sided  prism. 

External  Characters. — Colour  blackish  lead-grey.  Oc- 
curs masMvt,dibstniinatcd,  and  crystallized  on  six-sided 
prisms  and  sixsuled  pyramids.  Internally  shining, 
glisitning  aiifi  ijlimmering,  and  metallic.  Fracture  un- 
even and  conchoidal. 


Siberia. 
Constituent  Parts. — Copper,  .         78.05 

Iron,  .  .  2.25 

Sulphur,  .  18.50 

Silica,  .  0.75 — lOO.Ofo 

Kla/irolh,  Beit.  b.  ii.  s.  179. 
Geognostic  and  Geografihic  Situations. — It  occurs  in 
veins  and  beds  in  primitive  rocks;  also  in  beds  in  bitu- 
minous marl-slate,  and  in  floetz  amygdaloid ;  and  is 
found  in  Scotland,  England,  Germany,  Sweden,  Hun- 
gary, &c. 

*  Variegated  Copper,  ./amfson.— Buntkupfererz, 
Werner. 

External  Characters. — Its  fresh  colour  is  intermediate 
between  copper-red  and  pinchbeck-brown  :  it,  however, 
soon  acquires  a  variegated  tarnish.  Occurs  massive, 
disseminated,  and  crystallized  in  six-sided  prisms.  In- 
ternally shining  or  glistening,  and  lustre  metallic.  Frac- 
ture conchoidal. 

From  Rudelstadt  in  Silesia. 
Constituent  Parts. — Copper,  .  58 

Sulphur,  .  19 

Iron,        .  •  18 

Oxygen,  .  .  5 — 100 

Klafiroth,  Beit.  b.  ii.  s.  286. 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
veins  in  primitive,  transition,  and  secondary  rocks,  in 
various  mining  countries,  as  Cornwall,  Arendal,  Kongs- 
berg,  Ttiuringia,  &c. 

Uses. — Copper  is  extracted  from  it,  but  it  is  not  so 
easily  reduced  as  copper-glance.  It  yields  from  50  to 
70  per  cent,  of  copper. 

Genus  II.— SILVER-GLANCE,  or  VITREOUS 
SILVER,  Jameson. 

Silber-Glanz,  Mohs. 

Cleavage  rhomboidal,  or  not  discernible.  Blackish 
lead-grey,  and  iron-l)lack.  If  blackish  lead-grey,  the 
specific  gravitv=:6.9  and  more.  Hardness  2.0 — 2.5. 
Sp.  gr.sr'5.7— 7.2. 

This  genus  contains  two  species,  viz.  Hexahedral 
Silver  Glance,  and  Rhomboidal  Silver  Glance. 

I.  Hexahedral  Silver  Glance,  Jameson.  Hex- 
aedrischer  Silbtr  Glanz,  Mohs. 

Tessular.  Cleavage  not  discernible.  Sp.  gr.~6.9 
—7  2. 

External  Characters.— CoXonr  dark  blackish  lead- 
grey.  Gciurally  occurs  massive,  sometimes  in  various 
particular  external  shajies,  and  crystullized  in  cubes,  oc- 
tahedrons, and  rhomboidal  dodecahedrons.  Externally 
shining  and  glistening.  Inu-rnally  bhiiiiiis;;  and  glisten- 
ing, and  lustre  metallic.  Fracture  uneven,  conchoidal. 
Completely  malleable.     Flexible,  but  not  elastic. 

From  Himmelsfiirst. 
Constituent  Parts. — Silver,  85 

Sulphur,  1 5 — 100.  Klajiroth. 
Geognostic  and  Geografihic  Situations. — It  is  one  of 
the  most  frequent  o;  the  ores  ol  silver,  and  there  are 
few  formations  of  that  metal  uhich  do  not  comaiii  it.  It 
occurs  in  Scotland,  England,  Germany,  and  many  other 
mining  couiitriis. 

Uses. — It  is  highly  valued  as  an  ore  of  silver. 

II.  Rhomkoioal  Silver  (inxcE,  or  Brittle  Sil- 
ver Glance,  Jameson. — Spi    dglaserz,  Werner. 
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Rhomboici  unknown.  Sp.  gr.=:5.7' — 6.1. 
External  diameters. — Colour  intermediate  between 
iron-'.)lack  und  blackish  lead-grey.  Generally  dissemi- 
naltd,  and  sometimes  crystallized  in  equiant^ular  six- 
sided  prisms,  and  six-sided  pyramids.  Externally  highly 
splendent,  internally  shining,  inclining  to  glistening, 
and  lustre  metallic.  Fracture  alternates  from  small 
conchoidal  to  fiMe-gr;iined  uneven.  Lustre  not  increased 
in  the  streak.     Scciilc. 

Constit.  Farts. — Silver,  .  66.50 

Sulphur,  12.00 

Antitnony,  .  10.00 

Iron,      .  5.00 

Copper  and  Arsenic,      0.50 
Earthy  substances,  1.00—95.00 

Klafiroth.  Beit.  b.  i.  s.  166. 
Geognostic  and   Geograjihic  Situations. — It  occurs  in 
veins  that  traverse  gneiss,    clay-slate,   and   porphyry,  in 
Saxony,  Bohemia,  and  Hungary. 

Genus  III.— GALENA,  or  LEAD-GLANCE. 

Tcssular.  Pure  lead-grey.  Hardness=2.5.  Sp.  gr. 
7.0—7.6. 

This  genus  contains  but  one  species,  viz.  Hexahedral 
Galena. 

1.  Hexahedral  G.\LENA,  or  Lead-Glanoe,  Jame- 
,07!. — Hesaedrischer  Bleiglanz,  Mohs. 

Tcssular.  Cleavage  hexahedral.  Hardness~2.5.  Sp. 
gr.3:7.0— 7.6. 

This  species  is  divided  into  two  subspecies,  viz.  Com- 
mon Galena,  and  Compact  Galena. 

First  Subspecies. 

Common  Galena,  or  Lead-Glance,  Jameson. — Ge- 
meiner  Bleiglanz,  Werner 

External    Characters Colour    lead-grey.      Occurs 

massive,  in  various  particular  forms,  and  crystallized  in 
cubes,  and  octahedrc^ns.  Internally  specular,  splendent, 
and  glistening,  and  lustre  metallic.  Fragments  cubical. 
Perfectly  sectile.     Uncommonly  easily  frangible. 


Constituent  Parts. — Lead, 

Sulphur, 
Iron, 


Durham. 
85.13 
13.02 

0.50 — 98.65 
Thomson. 
Geognostic   and   Geografi/iic  Situations. — It  occurs  in 
veins,  beds,  and    imbedded  masses,  in  primitive,    transi- 
tion, and  secondary  mountains,   in   many  of  the  mining 
districts  in  Europe,  Asia,  and  America. 

Uses. Nearly  all  the  lead   of  commerce  is  obtained 

from  galena. 

Second  Subspecies. 

Compact  Galena,  or  Lead-Glance,  Jameson.— 
Bleischwcif,  Werner. 

External  Characters. — Colour  lead-grey.  Occurs  mas- 
sive, disseminated,  and  specular.  Intt- rnally  glimmering, 
and  lustre  metallic.  Fracture  even,  which  in  some  va- 
rieties passes  into  flat  conchoidal. 

Geognostic  and  Geographic  Situations. — It  occurs  in  the 
same  formations,  and  in  the  same  countries,  as  Common 
Galena. 

Genus  IV.— BLACK  TELLURIUM,   or    TELLU- 
RIUM GLANCE Jameson. 

Blatter  Glanz,  Mohs. 


Cleavage    perfect,  accordins^  to  one  direction.     Not 

malleable.     Hardness— 1 — 1.5.     Sp.  gr.— 7.0 7.2. 

I.  Prismatic  Black  Telluriu.m,  Jameson. — Pris- 
matiscber  Blitter-glanz,  Mohs.     Nagyagerz,  Werner. 

Blackish  lead-grey.  Cleavage  prismatoidal  or  asi- 
frangible. 

External  Characters. — Colour  between  blackish  lead- 
grey,  and  iron-black.  Occurs  massive,  disseminated,  in 
leaves, crystallized,  in  oblique  four-sided  prisms  and  four- 
sided  pyramids.  Externally  splendent,  and  lustre  me- 
tallic.    Internally  shining.     It  is  sectile. 

Const.  Parte. — Tellurium,  .  .  .  32.2 
Lead,  ....  54.0 
Gold,  ....  9.0 

Sulphur,      ...  3.0 

Copper,        .         .         .  1.3 

Silver,  .  .  .  5—100 

Klafiroth,  Beit,  b   iii.  s.  32. 

Geognostic  and  Geografihic  Situations It  occurs  in 

veins  (hat  traverse  porphyry,  at  Nagyag  in  Transylvania. 
Use. — It  is  worked  for  the  gold  it  contains. 

Genus  V.— MOLYBDENA. 

Molydan  Glanz,  Mohs. 

Rhomboidal.  Very  flexible.  Hardness— 1. — 1.5.  Sp. 
gr.— 4  4.— 4.6, 

I.  Rhomboidal  Molybdena,  Jameson — Rhomboe- 
drischer  iNIolybd'an,  Mohs.     Wasserblci,   Werner. 

Di-rhomboidal.  Rhomboid  unknown.  Cleavage  pa- 
rallel with  terminal  planes  of  a  six-sided  prism.  Pure 
lead-grey. 

External  Characters- — Colour  fresh  lead-grey.  Oc- 
curs usually  massive,  disseminated,  in  plates,  and  some- 
times crystallized  in  six-sided  prisms.  Internally  splen- 
dent or  shining,  and  lustre  metallic.  It  writes  with  a 
bluish-grey  streak  on  paper,  but  with  a  greenish-grey 
streak  on  porcelain. 

Const.    Parts. — Molybdena,    ...         60 

Sulphur,         .  .         .  40—100 

Bucholz  in  Gehlen's  Journ.  dc  Chem.  u. 
Phys.  b.  iv.  s.  603. 

Geognostic  and  Geograjihic  Situations. — It  occurs  dis- 
seminated in  granite,  gneiss, mica-slate, and  chlorite-slate, 
in  Inverness-shire,  Aberdeenshire,  Cornwall,  and  Cum- 
berland.    Also  in  Norway  and  other  countries. 

Genus  VI.— GOLD  GLANCE. 

Prismatic  :  not  axifrangible.  Pure  steel-grey.  Hard- 
nessr:l.5 — 2.0.     Sp.  gr.rr5.7 — 5.8. 

I.  Pris.matic  Gold  Glance,  Jameson. — Prismatis- 
cher  Gold  Glanz,  Mohs. 

Prism  unknown.  Cleavage  prismatic. 
External  Characters. — Colour  steel-grey.  Occurs 
massive,  disseminated,  in  leaves,  and  crystallized  iri  ob- 
lique four-sided  prisms.  Externally  splendent,  and  lustre 
metallic.  Internally  glistening,  and  lustre  metallic. 
Fracture  fine-grained  uneven. 

Const.   Parts. — Tellurium,     ...         60 
Gold,      ....         30 
Silver,    ....         10—100 
Klafiroth,  Beit.  b.  iii.  s.  20. 
Geognostic  atid   Geografihic   Situation.— 'll  occurs  ir> 
veins  in  porphyry,  in  Transylvania. 
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Use.- 
silvcr. 


-Ii  is  worked  as  an  ove  of  gold,  and  as  an  ore  of 


Genus  VII.— BISMUTH  GLANCE. 


Prismatic.  Lead-gvef.  Hardness— 2.0 — 2.5.  Sp. 
gr.— 6  1 — 6.4. 

Prismatic  Bismuth  Glaxce,  Jameson.  Prisraatis- 
cher  Wisniuth  Glanz,  Molm.  WismutU  Glanz,  Wer- 
ner. 

Prismatic  pyramid  unknown.  Lead-grey.  Hardness 
—2.0 — 2.5.      Sp.  gr.  =  6.1 — 64. 

External  Characters — Colour  pale  lead-grey.  Occurs 
massive,  disseminated,  in  granular  and  radiated  concre- 
tions, and  crystallized  in  oblique  four-sided  prisms.  In- 
ternally splendent  and  metallic.  Soils.  Britile,  inclin- 
ing to  sectiie. 

Const.  Parts Bismuth,         ...         60 

Sulphur,  .  .         .  40—100 

Sage  in  Mem.  de  I'Acad.  d.  Sc.  1782,  p.  T>07. 

Geognoslk  and  Geografihic  Situations. — It  occurs  in 
veins  in  Cornwall,  Saxony,  and  other  countries. 

Genus  VIII.— ANTIMONY  GLANCE. 

Three  axes.  Prismatic.  Lead-grey,,  inclining  to 
blackish  and  steel-grey.  If  it  passes  into  steel-grey,  the 
cleavage  is  axifrangible,  inflexible,  seciile.  If  it  passes 
into  lead-grey,  is  brittle.  Hardness— 2.0 — 3.0.  Sp.  gr. 
4.0 — 5.8. 

1.  Prismatoidal  Antimony  Glance,  or  Grey  An- 
riMONY.  Grau  Spiesglaserz,  W^frnf?-.  Prismatoidischer 
Antimon-Glanz,  Mohs. 

Prismatic.  Pyramid  unknown.  Cleavage  prismatic. 
Lead-grey.     Hardnesszz2.     Sp.  gr.::z4.0. — 4.6. 

External  Characters. — Colour  lead-grey.  Occurs 
massive,  disseminated,  in  distinct  concretions,  which  are 
radiated,  fibrous,  and  granular  ;  also  crystallized  in  ob- 
lique four-sided  prisms,  and  in  six-sided  prisms.  Lustre 
from  glistening  to  splendent  and  metallic.  Fracture  un- 
even and  even. 

Const, Parts. — Antimony74;  Sulphur26— 100.  ^f;^-- 
inan. 

Geognostic   and    Geografihic    Situations Occurs    in 

veins  and  beds  in  primitive  and  transition  rocks.  In 
Dumfriesshire  there  are  veins  of  it  in  grey-wacke,  and 
in  BanfTshire  it  is  distributed  among  rocks  of  the  pri- 
mitive  class.  There  are  considerable  deposits  of  it  orr 
the  Continent,  and  also  in  .America. 

2.  Axifrangible  Antimony  Glance,  or  Bourno- 
NlTE.     Axi-ntheilender  Spiesglas  Glanz,  Mohn. 

Prism  unknown.  Axifrangible.  Colour  Blackish, 
lead-grey,  passing  into  steel-grey.  Hardness— 2.0 — 2  5. 
Sp.  !i;r.— 5,5 — 5.8. 

External    Characters. Colour     blackish    lead-grey, 

passing  into  sleel-grey.  Occurs  massive,  disseminated, 
and  crystallized  in  oblique  four- sided  prisms.  Exter- 
nally shining  and  metallic ;  internally  glistening  and 
metallic.     Fracture  conchoidal  or  uneven. 

Constituent  Paris. — Lead,  42.62;  Antimony,  2t23; 
Copper,  18  20;  Iron,  1.20;  Sulphur,  17.00  —  100. 
H  tchitt,   Phil    Trans    1804.  p.  63. 

Geognostic  and  Geografihic  Situations Found  in  Corn- 
wall in  veins  in  clay-slale ;  also  in  Germany,  Siberia  and 
Peru 


3.  Prismatic  Antimony  Glance.  Prismatischer 
Spiesglas-glanz,  Mohs. 

Prism  unknown.     Cleavage  in  direction  of  the  shorter 

diagonal.       Blackish    lead-grey.      Hardness    2.5 3.0. 

Sp.  gr.r:5.7 — 5.8. 

External    Characters. Colour    blackish     lead-grey. 

Crystallized  in  oblique  four-sided  prisms.  Lustre  shin- 
ing and  metallic. 

Order  XII.— BLENDE. 

If  metallic,  the  colour  is  black  with  a  green  streak 
If  not  metallic,  the  lustre  is  adamantine.  If  the  streak 
is  brown  or  white,  it  is  tessular,  with  a  hardness  between 
4  0  and  4.2.  If  the  streak  is  red,  the  specific  gravity  is 
4.5.  and  more,  and  the  hardness  2.5.  and  less.  Hardness— 
1.  and  4.  Sp.  gr.=3.9 — 8.2.  If  4.3,  and  more,  the  streak 
is  red. 

Genus  I — MANGANESE-BLENDE. 

Glanz-Blende,  Mohs.     Mangan-Blende,   Werner. 

Three  axes.  Prismatic.  Streak  greenish.  Hardness 
—3.5 — 4  0.      Sp.  gr.— 3.9 — 4.0. 

1.  Prismatic  IVIanganese  Blende,  ./amuson Pris- 
matischer Glanz  Blende,  Mohs. 

Prismatic.  Pyramid  unknown.  Cleavage  prismatic, 
but  very  imperfect.      Metallic. 

External  Characters. — Colour  on  the  fresh  fracture 
iron-black,  but  on  exposure  it  becomes  tarnished  of  a 
brownish-black  colour.  Occurs  massive,  disseminated, 
in  granular  concretions,  and  crystallized  on  oblique 
four-sided  prisms.  Lustre  splendent  or  shining,  and 
semi-metallic.     Opaque.     Streak  of  a  greenish  colour. 

Const.  Parts. — Oxide  of  Manganese,      .         85 

Sulphur,  .         .         .         15—100 

Vauquelin,  Annal.  d.  Mus.  vi.  s.  405. 

Geognostic  and  Geographic  Situations. — It  is  fourid  in 
Cornwall,  and  at  Nagyag  in  Transylvania,  along  with 
ores  of  tellurium,  blende,  copper-pyrites,  compact  red 
manganese,  and  brown-spar. 

Ge.nus  II.— ZINC- BLENDE,  or  GARNET- 
BLENDE. 

Granat-Blende,  Mohs. 
Many    axes.     Tessular.     Streak    brown    and    white. 
Hardness— 3.5 — 4  0.     .Sp.  p;r— A.o — 40. 

1.  D)  DEC  ah  ED  UAL  Zinc-Blende. — Dodecaedrischer 
Gr.uuU-Blende,  Mjhs.     Blende,  Werner. 

Tessular.  Cleavage  dodecahedra!.  Streak  white  or 
reddish-brown. 

External  Characters. — Colours  yellow,  brown,  and 
black.  Occurs  massivt,  disseminated,  in  c;ranular  con- 
cretions, and  crystallized  in  rl.omboidal  dodecahedrons, 
octahedrons,  and  tetrahedrons.  Lustre  splendent  and 
adamantine,  inclining  more  or  less  to  metallic.  Alter- 
nates from  opiique  to  transparent. 

Northumberland 
Const.    Parts. — Zinc,  .  .  58.8 

Sulphur,   .  .  .  23.5 

lion,  8  4 

Silica,        .         .         .  7.0 — 97.7 

Thomson. 
GeognoHtic  and    Geografihic  Situations  —It   occurs  in 
veins  in  primitive,  transition,  and  floetz  rocks,  where  it 
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is  generally  associated  with  galena  or  lead-glance.  Oc- 
curs in  all  the  lead  mines  in  Scotland  and  England, 
and  also  in  those  on  the  continent. 

Uics. — It  is  principally  valuable  as  an  ore  of  Zinc. 

Genus  III ANTIMONY-BLENDE,  oh  RED- 
BLENDE. 

Nadel-Blende,  Mohs. 

Three  axes.  Prismatic.  Streak  red.  Hardness— 
LO — 1.5.     Sp.  gr.=4.5 — 4.6. 

1.  Prismatic  An  riMONY-BLENOE,  or  Red  Anti- 
mony, Jameson. —  Pnsmaiische  Nadel-Blende,  Mohs. — 
Roihbpies^ljs-erz,  Werner. 

Prismatic.  Pyramid  unknown.  Cleavage  prismatoi- 
dal.     Streak  red. 

Extei-nat  Characters. — Colour  cherry-red.  Occurs 
massive,  disseminated,  in  flakes  ;  in  scopiform  and  stel- 
lular, fibrous,  and  granular  distinct  concretions ;  and 
crystallized  in  oblique  four-sided  prisms.  Externally 
and  internally  shining.  Lustre  nearly  adamantine. 
Opaque,  or  translucent  on  the  edges.  Colour  not 
changed  in  the  streak. 

Const.  Parts. — From  the  mine  called  Neue  Hoffnung 
Goltes  at  Briinsdorf: 

Antimony,         ....         67.50 
Oxygen,  ....  10.80 

Sulphur,  ....  19.70—98.00 

Klafiroth.  Beit.  b.  iii.  s.  182. 

Geognostic  and  Geografihic  Situations. — This  rare 
mineral  occurs  in  vems,  in  primitive  rocks,  in  Saxony, 
France,  and  Hungary. 

Genus  IV.— RUBY-BLENDE. 

Rubin-Blende,  Mohs. 

One  axis.  Rhomboidal.  Hardness=2.0 — 2.5.  Sp. 
gr.r:5  2 — 8.2. 

Two  species,  viz.  Rhomboi  dal  and  Pkismato-Rhom- 
BoiDAL  "Red  Zinc. 

1.  Rhomboidal    Ruby-Bi.ende,    or    Red    Silver, 

Jameson. — Rhomboedrische  Rubin- Blende,  Mohs. 

Riiomboiddl.  Rliomboiil— 109°  28'.  Cleavage  rhom- 
boidal. Streak  red.  Hardness~2.5.  Sp.  gr.— 5.2  — 
5  8 

External  Characters. — Colour  intermediate  between 
cocliineal-red  and  dark  lead-i;rey,  and  sometimes  in- 
clines to  carmine-red.  Occurs  massive,  disseminated, 
in  membranes;  and  crystallized  in  six-sided  prisms,  and 
six-sided  pyramids.  Externally  alternates  from  shining 
to  splendent  ;  lustre  semi-metallic  or  adamantine.  In- 
ternally alternates  from  shining  to  glimmering  ;  lustre 
sometimes  adamantine,  sometimes  semi-metallic.  Frac- 
ture uneven  or  conchoidal.  Opaque,  or  more  or  less 
translucent.     Streak  cochineal-red. 

Const.    Farts. — Silver,  .         .  60.0 

Antimony,         .  .         20.3 

Sulphur,  .  .  147 

Oxygen,  .  .  5.0—100.0 

Klafiroth,  Beit.  b.  v.  s.  200. 
Geognostic  and  Geograjihic   Situations — It  occurs  in 
veins  in  gneiss,  mica-slate,   porpnyry,  and   grey-wacke, 
in  various  inining  districts,  as  Cornwall,  Hartz,  Hun- 
gary, Mexico,  and  Peru 

2.  Prismato-RhomboidaL    Ruby-Blende,  or  Cin- 


nabar, yamMon.— — Prismato-Rhomboedrische  Rubin- 
Blende,  Mohs. 

Rhomboidal.  Rhomboid  about  8°  5'.  Cleavage  in 
direction  of  lateral  planes  of  six-sided  prism.  Streak 
red.     Hardness —2.0 — 2.5.     Sp.  gr.  6.7. — 8.2. 

Is  divided  into  two  subspecies,  viz.  Common  and 
Hepatic  Cinnabar. 

First  Subspecies. 
Common  Cinnabar,  Jameson. 

External  Characters. — Colours  cochineal-red,  scarlet- 
red,  and  carmine-red.  Besides  massive,  disseminated, 
dendritic,  and  in  granular  concretions;  it  also  occurs 
crystallized  in  six-sided  prisms.  Internally  alternates 
from  shining  to  glimmering;  lustre  adamantine,  verging 
on  semi-metallic.  Fracture  fine-grained  uneven,  even 
conchoidal,  and  earthy.  Alternates  from  opaque  to 
transparent.     Yields  a  scarlet-red  shining  streak. 

Japan. 

Constit.  Parts.     Mercury,  .         84.50 

Sulphur,  .  14  75 99.25 

Klafiroth.  Beit.  b.  iv.  s.  17 — 19. 

Geognosticand  Geographic  Situations. —  It  occurs  most 
abundantly  in  the  coal  formation,  and  less  plentifully  in 
beds  and  veins  in  primitive  rocks.  There  are  consider- 
able mines  of  this  mineral  at  Idria  in  Carniola,  and  in 
other  parts  of  Europe  ;  also  in  Asia  and  America. 

Uses. — It  is  from  this  mineral  that  most  of  the  mer- 
cury of  commerce  is  obtained. 

Second  Subspecies. 

Hepatic  Cinnabar,  Jameson. — Quecksilber  Leber- 
erz,  fVerner. 

External  Characters. — Colour  intermediate  between 
dark  cochineal-red  and  dark  lead-grey.  Occurs  mas- 
sive, disseminated,  and  in  globular  concretions.  Inter- 
nally alternates  from  glimmering  to  splendent.  Lustre 
semi-metallic.  Fracture  even  or  slaty.  Opaque. 
Const.  Parts.  Mercury  .  .         81.80 

Sulphur,  .  .  13  75 

Carbon,  .         .  2.30 

Silica,        .         .         .  0.65 

Alumina,  .         .  0.55 

Oxide  of  Iron,  .  0.30 

Copper,  .         .  0.02 

Water,  .         .  0.73 100 

Klafiroth,  Beit.  b.  iv.  s.  24. 
Geognostic  and  Geografihic  Situations. — This  mineral 
occurs  in   considerable   masses   in   clay- slate  and    bitu- 
minous-shale, at  Almaden  in  Spain,  in  Deux  Fonts,  and 
Siberia. 

*  Red  Zinc,  or  Red  Ore  of  Zinc,  Jameson. — Red 
Oxide  ol  Zimc.  Bruce. 

External  Characters. — Colours  blood-red  and  aurora- 
red.  Occurs  massive,  and  disseminated.  Internally 
fresh  fracture  shining  ;  after  long  exposure  to  the  air  it 
becomes  dull,  and  even  covered  with  a  pearly  crust. 
Cleavai^e  untietermined.  Fracture  conchoidal.  Trans- 
lucent on  the  edges,  or  opaque.  Easily  scratched  by 
the  knife.  Brittle.  Aflords  a  streak  which  is  brownish- 
yellow,  approaching  to  orange.  Specific  gravity  6.220. 
Con.  Parts.  Zinc,  ....         76 

Oxygen,  .         .         .         16 

Oxides  of  Manganese  and  Iron,       8 — 100 
Bruce,  American  Min.  Jour.  p.  99. 
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Geognoatic  and  Geografihie  Situations. — This  mineral 
has  been  hitherto  found  only  in  North  America,  where 
it  occurs  in  several  of  the  iron-mines  in  Sussex  county, 
New  Jersey ;  as  at  the  Franklin,  Sterling,  and  Rutgers 
mines,  and  near  Sparta.  In  some  instances  it  is  im- 
bedded in  foliated  granular  limestone;  while  in  others, 
it  serves  as  a  basis  in  which  magnetic  ironstone  occurs, 
either  in  crystals  or  grains.  At  Franklin,  it  also  as- 
sumes a  micaceous  foim,  and  is  imbedded  in  a  whitish 
oxide  of  zinc,  which  is  often,  in  the  same  specimen,  found 
adhering  to  the  black  oxide  of  iron. 

Uses. — Tills  ore  occurs  abundantly  in  the  United 
States  of  America,  and  promises  to  be  a  valuable  ac- 
quisition to  that  country. 

Obder  XIII.     SULPHUR. 

Schwefel,  Moha. 

Three  axes.  Prismatic.  Hardness  ~1. 5. — 2,5.  Sp. 
gr.  =:1.9.— 3.6. 

Genus  I. 

1.  Red  Orpimext,  or  Ruby  Sulphur,  or  Hemi- 
PnisMATio  Sulphur,  Jameson. — Hemi  prismatisches 
Schwefel,  Moha.     Rothes  Rauschgelb,  Werner. 

Prism  107°  42'.  Cleavage  in  the  direction  of  the 
diagonals  of  the  prism,  but  not  perfect.  Streak  orange- 
yellow  and  aurora-red.  Hardness  1^1.5. — 2.0.  Sp.gr. 
ZZ3  3.-3.4. 

External  Characters. — Colour  aurora-red.  Occurs 
massive,  disseminated,  in  flakes  or  membranes,  and 
cr>slallized  in  oblique  four-sided  prisms,  variously  mo- 
dified by  acumiiiations,  truncations,  and  bevelnieiits. 
Internally  shining.  Lustre  resinous,  inclining  to  ada- 
mantine. Fracture  uneven,  sometimes  passing  into 
conchoidal.  Translucent ;  crystals  semi-transparent. 
Yields  an  orange-yellow  coloured  streak. 

Bannat. 

Constit.  Parts.     Arsenic  .         .         69 

Sulphur,  .         .  3! 100 

Ktafiroth,  Beit.  b.  v.  s.  238. 

Geognoatic  and  Geographic  Situations. — It  occurs  most 
frequently  in  veins  ni  primitive  rock's,  It-ss  frequently  in 
secondary  rocks.  Different  mining  districts  in  Germany 
afford  this  mineral,  and  it  is  also  a  production  of  Japan, 
the  north  west  coast  of  America,  and  of  volcanoes. 

Uses. — It  is  used  as  a  pigment. 

2.  Yellow  Orpiment,  or  Prismatoidal  Sulphur, 
Jameson. — Prism<»ioidescher  Schwefel,  Mohs.  Gelbes 
Ruuschi^eld,  Werner. 

Prismatic.     Pyramid     unknown.     Cleavage    prisma- 

toiilal.     Streak    lemon-yeilow.     Hardness   —1.5 2.0. 

Sp.  gr.  3.1. — 3  6. 

External  Characters. — Colour  lemon-yellow.  Occurs 
massive,  disseminated,  stalaciitic,  reniform,  botryoida), 
in  crusts,  in  granular  and  concentric  curved  lamellar 
concretions,  and  crystallized  in  oblique  four-sided 
prisms,  and  in  flat  double  four-sided  pyramids.  Splen- 
dent. Lustre  intermediate  between  adamantine  and 
semi-metallic.  Transluci  nt,  but  in  small  leaves  trans- 
parent. Colour  not  altered  in  the  streak.  Sectile. 
Flexible,  but  not  elastic. 


Conatit.  Parts. 


Turkey. 
62 
38 


-100 


Arsenic, 
Sulphur, 

Klafiroth,  Beit.  b.  v.  s.  238. 
Geognoatic  and  Geografihic  Situations.     It  occurs  in 


veins  in  secondary  and  primitive  rocks  in  Germany, 
Hungary,  China,  Mexico,  and  the  United  Stales. 

3.  Prismatic  Sulphur,  Jameaon. — Prismalischer 
Schwefel,  Moha.     Natiirlicher  Schwefel,  Werner. 

Prismatic.  Pyramid  =107°  19';  84°  24';  143°  8'. 
Cleavage  pyramidal,  and  in  the  direction  of  prism  102° 
41'.  Streak  white  or  sulphur-yellow.  Hardness  n:! .5 
—2.5.     Sp.  gr.  1.9.— 2.1. 

First  Subspecies. 

Co.MMON  Sulphur,  Jameaon. — Gemeiner  Naturlicher 
Schwi  fel,  Werner. 

External  Characters. — Colour  yellow.  Occurs  mas- 
sive, disseminated,  in  granular  concretions,  and  crystal- 
lized in  acute  double  six-sided  pyramids.  Internally 
varies  from  shining  to  glimmering.  Lustre  intermediate 
between  adamantine  and  resinous.  Fracture  uneven. 
Translucent.  Crystals  semi-transparent  and  transparent, 
and  refract  double.     Brittle,  and  easily  frangible. 

Chemical  Characters. — It  is  easily  inflammable,  burn- 
ing with  a  lambent  bluish  flame,  and  a  suffocating  odour. 

Geognoatic  and  Geografihic  Situations. — Common  sul- 
phur occurs  in  considerable  abundance  in  primitive 
mountains,  in  a  state  of  combination  with  metals  ;  but 
rarely  pure  or  uncombined  ;  while  in  secondary  moun- 
tains, it  is  more  abundant  in  the  pure  uncombined  state 
than  in  combination  with  metals.  It  is  also  met  with 
in  alluvial  districts,  particularly  near  sulphureous 
springs.     It  abounds  in  Iceland,  Spain,  Italy,  &c. 

Second  Subspecies. 

Volcanic  Sulphur, -/amfson. — Vulcanischer  Natiir- 
licher Schwefel,  Werner. 

External  Characters. — Colour  pale  sulphur-yellow. 
Occurs  massive,  stalactitic,  vesicular,  corroded,  perfo- 
rated;  crystallized  in  pyramidal  figures.  Glistening. 
Lustre  resinous,  inclining  to  adamantine.  Fracture 
uneven.  Translucent.  In  other  characters  it  agrees 
with  the  preceding  subspecies. 

Geognostic  and  Geografihic  Situations. — It  occurs  only 
in  volcanic  countries,  where  it  is  found  more  or  less 
abundantly  among  lavas.  Solfatara,  in  the  vicinity  of 
Vesuvius,  is  one  of  the  most  famous  repositories  of 
volcanic  sulphur,  and  it  is  there  collected  in  considerable 
quantitit-s  for  the  purposes  of  commerce. 

Uaes. — When  burnt,  it  affords  sulphuric  acid;  it 
enters  into  the  composition  of  gunpowder;  is  used  in 
various  metallurgic  processes,  and  in  bleaching;  it 
forms  a  constituent  part  of  some  cements  ;  is  employed 
in  taking  casts  ;  and  is  an  article  in  the  materia  medica. 

CLASS  III. 

ir  liquid,  bituminous  smell.  If  solid,  tasteless.  Speci- 
fic gravity  under  1.8. 

Order  I.— RESIN. 

Liquid.  Solid.  Streak  white,  yellow,  brown,  black. 
Hardness  ZZ.0 — 2.5.  Sp.  gr.  IZO.7 — 1.6.  If  1.2,  and 
more,  the  streak  is  white. 

Genus.  I.     HONEYSTONE. 

Crystal- Harz,  Mohs. 

Pyramidal.      Hardness  ZZ2. — 25.     Sp.  gr.r:1.4 — 1.6. 
1.  Pyramidal  Hoxeysto.ve,  Jameson — Pyramidalcs 
CrystaUHarz,  Moha.     Honigstein,  Werner- 
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Pyramidal.    Pyramid  rrns"  4'.— 93°   22'. 
py  amdil  and  impeilcct. 

External  Characters. — Colour  yellow.  Rarely  mas- 
sive. Generally  crystallized  in  flat  double  four-sided 
pyramids.  Lustre  shining  or  splendent.  I'racture  con- 
choidal.  Semi-transparent,  or  translucent,  and  refracts 
double. 

Constilucnt  Parts.  Alumina,  .         16 

Mellilitic  Acid,  .         46 

Water  of  Crystallization,  38—100 
Kia/iroih,  Beit.  b.  iii.  s.  114. 

Geognostic  and  Geogra/i/iic  Sitiialions. — It  occurs  su- 
perimposed on  bituminous  wood  and  earth-coal,  and  is 
usually  accompanied  with  sulphur.  It  has  been  hitherto 
I'ound  only  at  Artern  in  Thuringia. 

Genus  II— MINERAL  RESIN. 

Erd-Iiarz,  Mo/is. 

Amorphous.  Hardness  iro — 2.2.  Sp.gr.  =0.8 — 1.2. 
This  genus  contains  two  species,  viz.  Yellow  Mineral 
Resin,  und  Black  Mineral  Resin. 

1.  Yellow  Mineral  Resin,  or  Amber,  Jameson. — 
Gelbes  Erdharz,  Mohs. 

Solid.  Yellow.  White.  Streak  White.  Hardness 
—2.0—2.5.     Sp.gr.— 1.0 — 1.1. 

External  Characters. — Colours  yellow  and  white.  Oc- 
curs in  massive  pieces,  disseminated,  and  often  incloses 
insects.  Externally  dull ;  internally  splendent,  shining 
or  glistening,  and  lustre  resinous.  Fracture  conchoidal. 
Transparent  or  translucent. 

Chemical  Characters. — It  burns  with  a  yellow-co- 
loured flame,  and  fragrant  odour,  at  the  same  time  in- 
tumescing,  but  scarcely  melting. 

Physical  Characters. — When  rubbed,  it  gives  out  an 
agi'teable  smell,  and  becomes  strongly  resino-electric. 
This  latter  propeity  was  known  to  the  ancients,  v/ho 
termed  amber  electrutn  ;  from  whence  is  derived  the 
word  electricity. 

Constituent  Paris, — It  is  composed  of  carbon,  hydro- 
gen, and  oxygen.  An  acid  named  Succinic  is  obtained 
from  it  by  distillation. 

Geognostic  and  Geogra/ihic  Situations. — It  occurs  in 
beds  of  bituminous  wood  and  moor  coal ;  also  in  a  con- 
glomeiate  formed  by  the  aggregation  of  fragments  on 
seashores;  in  sandy  soil;  freciuently  floating  on  the 
sea;  and  it  is  said  to  have  been  observed  imbedded  in 
secondary  limestone.  It  is  found  on  the  shores  of  Scot- 
land and  England,  ol  the  Baltic,  and  in  Germany,  Poland, 
and  other  countries. 

Uses. — On  account  of  its  beautiful  colour,  great  tians- 
parency,  and  the  fine  polish  it  receives,  it  is  considered 
as  an  ornamental  stone,  and  is  cut  into  necklaces,  biacc- 
lets,  snuff-boxes,  and  other  articles  of  dress. 

2.  Black  Mineral  Resin,  Jameson.  Schwarzes, 
Erd-Harz,  Mohs. 

Solid,  liquid.  Black,  brown,  red,  grey.  Streak  black, 
brown,  yellow,  grey.  Hardness  ^0.2.  Sp.  gr.  —0.8 
— 1.2. 

This  species  is  divided  into  three  subspecies,  viz. 
Naphtha,  Mineral  Oil  or  Petroleum,  and  Mineral  Pitch 
or  Bitumen. 

First  Subspecies. 

Naphtha,  Jameson. 

External  Characters. — Colours  yellowish-white,  yel- 
lowish-grey,  and  wine-yellow.     Perfectly  liquid.     Shin- 


Cleavage    ing  and  resinous.     Feels  greasy.     Exhales  an  agreeable 
bituminous  smell. 


Chemical  Characters. — Takes  fire  on  the  approach  of 
flame,  affording  a  bright  white  light. 

Constituent  Paris.— li  a  compound  of  carbon,  hydro- 
gen, and  a  little  oxygen. 

Geognostic  and  Geograjthic  Situations This  mineral 

is  seldom  found  in  a  pure  state.  It  is  said  to  occur  in 
considerable  springs  on  the  shores  of  the  Caspian  Sea, 
in  the  Caucasus,  and  other  places. 

Uses. — In  Persia,  Japan,  and  some  parts  of  Italy, 
where  it  occurs  in  considerable  quantity,  it  is  used  in 
lamps,  in  place  of  oil,  for  lighting  streets,  churches,  &c. 

Second  Subspecies. 

Mineral  Oil,  or  Petroleum,  Jameson.  Erdoi, 
fVerner. 

External  Characters. — Colour  dark  blackish  brown, 
which  sometimes  inclines  to  green.  Liquid,  but  ap- 
proaches more  or  less  to  the  viscid  state.  Shining  and 
resinous.  Feels  greasy.  Semi-transparent,  translucent, 
and  opaque.     Exhales  a  strong  bituminous  odour. 

Geognostic  and  Geogra/ihic  Situatio?is.— It  generally 
flows  from  rocks  of  the  coal  formation,  and  usually  from 
the  immediate  vicinity  of  beds  of  coal;  also  from  lime- 
stone rocks.  It  occurs  in  marshes,  on  the  surface  of 
spring  water ;  or  it  flows  or  trickles  unmixed  from  its 
mineral  repository.  Is  found  at  St.  Catherine's  well, 
near  Edinburgh,  in  the  Orkney  Islands,  in  Shropshire  in 
England,  &c. 

Uses.. — In  Piedmont,  Persia,  Japan,  and  other  coun- 
tries, it  is  used  in  lamps  in  place  of  oil,  for  lighting 
streets  and  churches. 

Third  Subspecies. 

Mineral  Pitch,  or  Bi'iumen,  Jameson. 

This  species  is  divided  into  three  kinds,  viz.  Earthy 
Mineral  Pitch,  Slaggy  Mmeral  Pitch,  and  Elastic  Mine- 
ral Pitch. 

First  Kind. — Earthy  Minerat,  Pitch,  Jameson. — 
Erdiges  Erdpech,  IVerner. 

External  Characters. — Colour  blackish  brown.  Oc- 
curs massive.  Faiiiiiy  glimmering,  inclining  to  dull. 
Fracture  earthy  or  uneven.  Streak  shining  and  resi- 
nous.    Soft.     Scclile.     Feels  greasy. 

Geognostic  and  Geographic  Situations. — It  occurs  in 
the  Iberg  in  the  Hariz,  along  with  slaggy  mineral 
pilch,  in  veins  that  traverse  grey  wacke  ;  also  in  other 
places. 

Second  Kind. — Slaggy  Mineral  Pitch,  or  Asphal- 
TUM,  Jameson. — Schlackiges  Erdpech,  IVerner. 

External  Characters. — Colour  pilch  black.  Occurs 
massive,  disseminated,  sometimes  globular,  reniform, 
and  stalactitic.  Externally  and  internally  splendent 
and  shining,  and  lustre  resinous.  Fracture  conchoidal. 
Soft.     Opatjue.     Sectilc. 

Geognostic  and  Geographic  Situations. — It  occurs  in 
veins  111  reniform  and  imbedded  masses  in  secondary 
limestone  in  FiRsliii  e  ;  in  clay  ironstone  in  East  Lothian  ; 
in  veins  at  Haup-hniond  Hill  in  Shropshire,  and  in  mine- 
ral veins  in  Cornwall. 

Uses. — The  Egyptians  employed  it  in  the  process  of 
embalming  bodies.  The  Turks  quarry  it  in  Albania, 
and  use  it,  when  mixed  with  common  rosin,  for  paying 
rlie  bottoms  of  ships,  and  for  smearing  the  rigging. 
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Third  Kind. — Elasiic  iMinkuai,  Pitch,  Jameson. — 
ElasUcliL-s  Ertlpcch,   JVerncr. 

External  Characters. — Colour  brown.  Occurs  mas- 
sive, reuit'onii,  ami  sometimes  with  impressions.  In- 
ternally shining  and  (!;listenin.t;,  and  lustre  resinous. 
Fracture  curved  slaty,  or  conchoidal.  Translucent  on 
the  edges.  Shining  in  the  streak.  Perfectly  sectile. 
Elabtii  flrxible. 

Geognostic  mid  Geografihic  Situations. — It  is  found  in 
the  cavities  of  a  lead  ^;l.ince  vein  in  the  lead  mine  called 
Odin,  wfhich  is  situated  near  the  base  of  Mamlor,  to  the 
north  of  Castletown  in  Derbyshire. 

Order  II.— COAL. 

Solid.  Streak  brown  and  black.  Hardness  ^0.1 — 
2.5.     Sp.  gr.  =:  1.2—1.5. 

Genus  I. — COAL. 

Amorphous.  Hardness  zzl. — 2.5.  Sp.  gr.  zi:1.2 — 
1.5. 

This  genus  contains  two  species,  viz.  Bituminous 
Coal,  anti  Glance  Coal. 

I.  Bituminous  Coal,  Jameson. — Harzige  Kohle, 
Mohs. 

Colours  black  and  brown.  Resinous  lustre.  Bitu- 
minous smell.  Hardness  :::z  1. — 2.5.  Sp.  gr.  ^  1.2 — 
1.5. 

This  species  contains  two  subspecies,  viz.  Brown 
Bituminous  Coal,  and  Black  Bituminous  Coal. 

First  Subspecies. 

Brown  Bituminous  Coal,  or  Brovn  Coal,  Jameson. 
Braun  Kohle,  Werner. 

This  subspecies  is  divided  into  five  kinds,  viz.  1.  Bi- 
tumiiiijus  Wood,  or  Fibrous  Brown  Coal.  2.  Earthy 
Coal,  or  Eaithy  Brown  Coal.  3.  Alum  Earth.  4.  Com- 
mon Brown  Coal,  or  Conchoidal  Brown  Coal;  and,  5. 
Alour  Ci.al,  or  Trupezoidal  Coal. 

First  Kind. — Bituminols  Wood,  or  Fibrous  Brown 
Coai-,  Jameson. — Bituininoses  Holz,  U'ema-. 

External  Characters. — Colour  brown.  External  shape 
resembles  exactly  that  of  stems  and  branches  of  trees, 
but  usually  compressed.  Principal  fracture  glimmering 
or  glistening  ;  cross  fracture  shining.  Fracture  fibrous 
in  the  small,  slaty  in  the  great.    Opaque.    Streak  shining. 

Geognostic  and  Ceogra/ihic  Situations. — Occurs  in 
alluvial  land,  or  in  secondary  rocks;  and  is  found  in 
Scotland,  England,  Ireland,  Sec. 

Second  Kind — Eai'.th-Coal,  or  Eartht-Brown 
Coal.  Jameson. — Erdkohle.  JVerner. 

External  Characters.  Colours  brown  and  grey.  Oc- 
curs massive.  Its  consistence  is  between  cohering  and 
loose,  but  more  inclined  to  the  htter.  Particles  coarse, 
dusty,  and  soil  a  little.  Internally  faintly  glimmering, 
passing  into  dull.  Fracture  in  the  more  cohering  masses 
firie  earthy.     Streak  somewhat  shining. 

Gcognostic  and  Geogra/ihic  Situations. — Is  found, 
along  with  bituminous  wood,  in  Thuiingi;!,  and  other 
countries. 

Uses. —  It  is  used  as  fuel  where  no  great  degree  of 
heal  is  required,  as  in  heating  rooms,  salt,  nitre,  and 
alum  works,  and  in  distillation. 

Third  Kind. — .\lum  Earth,  Jameson. — Alaunerde, 
Werner. 

External  Characters — Colour  black.    Massive.    Dull, 
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sometimes  glimmering  ;  but  this  is  owing  to  an  inter- 
mixture of  mica.  Fraciuie  in  the  great,  thick  or  thin 
slaty  ;  in  the  small,  earthy.  Breaks  into  tabular  pieces. 
Streak  shining.  Is  sectile,  and  uncommonly  easily 
frangible. 

Gcognostic  and  Geografihic   Situations It  occurs  in 

alluvial  districts  in  France,  Germany,  Italy,  and  Hun- 
gary. 

Uses. — It  is  first  exposed  to  the  air  for  several  months, 
and  then  lixiviated,  to  obtain  the  alum  it  contains ;  it  is 
rarely  used  for  fuel. 

Eourth  Kind. — Common;  Brown  Coal,  or  Coschoi- 
dal  Brown  Coal,  Jameson — Gemeine  Braunkohle, 
Werner. 

External  Characters. — Colour  Black.  Occurs  mas- 
sive, and  sometimes  ligniform.  Internally  shining, 
sometimes  glistening,  and  lustre  resinous.  Fracture 
conchoidal,  and  sometimes  shows  the  fibrous  woody  tex- 
ture.    Colour  lighter  in  tl^.e  streak. 

Constituent  Parts. — 200  grains  of  the  Bovey  brown 
coal,  by  distillation,  yielded, 

1.  Water,  which  soon  came  over  acid,  and  af- 

terwards turbid,  by  the  mixture  of  some 
bitumen         ......     60  grains 

2.  Thick  brown  oily  bitumen,  .         .  21 

3.  Charcoal 90 

4.  Mixed  gas,  consisting  of  hydrogen,  carbo- 

nated hydrogen,  and  carbonic  acid      .  29 — 200 

Hatchett,  P/jJ/.  Trans.  1804. 

Geognostic  and  Geografihic  Situations.— li  occurs  in 
alluvial  land,  and  in  secondary  or  floetz-trap  rocks,  in 
England,  Ireland,  France,  £cc. 

Use. — It  is  used  :  s  fuel. 

Eifth  Kind. — Moor  Coal,  or  Trapezoidal  Brown 
Coal,  Jameson. — Moorkohle,  Werner. 

External  Characters. — Colours  brown  and  black. 
Occurs  massive,  when  first  dug,  but  soon  bursts  and 
splits  into  rhoniboidal  pieces.  Lustre  of  the  principal 
fracture  glimmeiing,  of  the  cross  fiacture  glistening, 
and  lustre  resinous.  Principal  fracture  imperfect  slaty  ; 
the  cross  fracture  even  approaching  to  conchoidal.  Sec- 
tile. Streak  shining.  Uncommonly  easily  frangible. 
The  most  frangible  species  of  coal. 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
great  beds  in  alluvial  lands,  and  in  floetz  trap  rocks  in 
Bohemia,  Germany,  Sec. 

Second  Subspecies. 

Black  Bituminous  Com.,  Jameson. — Schwartzkohle, 
IVerner. 

This  subspecies  is  divided  into  four  kinds,  viz.  Slate 
Coal,  Cannel  Coal,  Foliated  Coal,  and  Coarse  Coal. 

First  Kind. — Slate  Coal,  Jameson. — Scbieferkohle, 
IVerner. 

External  Characters. — Colour  black.  Occurs  mas- 
sive. Shining  or  glistening,  and  lustre  resinous.  Prin- 
cipal fracture  nearly  straight,  and  generally  thick  slaty; 
cross  fiacture  iinpcifcct  and  Mat  conchoidal,  and  some- 
times even  or  uneven.     Lustre  increased  in  the   streak. 

Gcognostic  and  Geografihic  Situations — .'Xbounds  in 
all  thf  coal  districts  in  Gre.it  Britain. 

Second  Kind. — Cannf.l  Coal,  Jameson. — Kennel- 
kohh  ,  Werner  ' 

External  Characters. — Colour  black.  Massive.  In- 
ternally glistening  or  glimmering,  and  lustre  resinous. 
Fracture  hirge  and  flat  conchoidal.  or  even. 

Geognostic  and  Geografihic  Situali07:s. — It  occurs. 
4  G 
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along  with  the  preceding  subspecies,  in  the  coal  forma- 
tion in  most  of  the  coal  fields  of  Great  Britain. 

Uses  — On  account  of  its  solidity,  and  the  good  po- 
lish it  is  capable  of  receiving  when  pure,  it  is  cut  into 
drinking  vessels  of  various  kinds,  inkholders,  snuff- 
hoxes,  Sec. ;  but  its  principal  use  is  as  fuel. 

T/iird  Kind. — FoLiArKD  Co.\l,  Jameson. — Blatter- 
kohle,  Werner 

External  Characters. — Colour  velvet  black.  Massive, 
and  in  lamellar  concretions.  Lustre  splendent  and  re- 
sinous.    Fracture  uneven.     Softer  than  cannel  coal. 

Geognoslic  and  Geografihic  Situations. — It  occurs  in 
the  coal  formation,  although  not  abundantly,  and  gene- 
rally accompanied  with  slate  coal,  in  Saxony  and  Silesia. 

Fourth  A'inrf.— Coarse  Coal,  Jameson — Grobkhole, 
Werner. 

External  Characters Colour   black.     Massive,  and 

in  granular  concretions,  which  are  intimately  aggregat- 
ed together.  Glistening  and  resinous.  Principal  frac- 
ture imperfect,  and  thick  scaly;  cross  fracture  fine- 
grained uneven. 

Geognostic  Situation. — Occurs  in  the  coal  formation 
in  Germany. 

2.  Glance  Coal,  Jameson.— HiirzXoit  Steinkohle, 
Mohs. 

Colour  black.  Imperfect  metallic  lustre.  No  bitu- 
minous smell.  Hardness  — 2. — 2.5.  Sp.gr. —  1.3 — 
1.5. 

This  species  contains  two  subspecies,  viz.  Pitch  Coal, 
and  Glance  Coal. 

First  Subspecies. 

Pitch  Coal,  or  Jet,  Jamesan. — Peclikohle,  IVerner. 

External  Characters. — Colour  velvet  black.  Occurs 
massive;  and  it  is  said  also  in  plates,  and  sometimes  in 
the  shape  of  branches,  with  a  regular  woody  internal 
structure.  Internally  splendent,  and  the  lustre  resinous, 
inclining  to  metallic.  Fracture  large  and  perfect  con- 
choidal.     Affords  a  brown  coloured  streak. 

Chemical  Characters It  burns  with  a  greenish  flame. 

Its  chemical  constitution  is  still  imperfectly  understood. 

Geognostic  and  Geogi-afihic  Situations. — It  occurs 
along  with  brown  coal,  in  beds  in  flcetz  trap  and  lime- 
stone rocks;  also  in  beds  and  in  imbedded  portions  in 
bituminous  shale,  in  Scotland,  Faroe  Islands,  and  Ger- 
many. 

Second  Subspecies. 

Glance  Coal,  Tamfson.— Glanzkohle,  Werner. 

This  subspecies  contains  four  kinds,  viz.  l.Conchoi- 
dal,  2.  Slaty,  3.  Columnar,  4.  Fibrous. 

First  ATmc/.—CoNCHoiDAL  Glance  Com,.  Jameson.— 
Muschliche  Glanzkohle,  IVerner. — Anthracite  Com- 
pacte,  Hauy. 

External  Characters. — Colour  iron  black.  Massive 
and  vesicular.  Internally  splendent  and  shining,  and 
lustre  imperfect  metallic.     Fracture  conchoidal. 


Chemical  Characters. — It  burns  without  flame  or  smell, 
and  leaves  a  white  coloured  ash. 

Geognostic  Situation. — It  occurs  in  beds  in  transition 
and  secondary  rocks 

Geogra/ihic  Situation. — It  occurs  in  beds  in  the  coal 
formation  of  Ayrshire,  as  near  Cumnock  and  Kilmar- 
nock ;  in  the  coal  districts  in  the  river  district  of  the 
Forth;  and  in  Staffordshire  in  England. 

Second  Kind. — Slaty  Glance  Coal,  Jameson. — 
Schiefvige  Glanzkohle,  Werner. — Anthracite  feuillel6, 
Hauy. 

External  Characters. — Colour  dark  iron  black,  seldom 
inclining  to  brown  ;  those  varieties  that  border  on  gra- 
phite incline  to  steel  grey.  Massive.  Internally  shin- 
ing and  glistening,  and  lustre  imperfect  metallic.  Prin- 
cipal fracture  slaty  ;  cross  fracture  conchoidal  or  uneven. 

Panzenberg.        Dolumieii. 

Constituent  Parts.— C^vhovi  90  72  05 

Silica  4  to  2  13.19 

Alumina  4  to  5  3.29 

Oxide  of  iron        2  to  3  3  47 

Loss         .  8.00 


loo  100.00 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
imbedded  masses,  beds  and  veins,  in  primitive  transi- 
tion, and  secondary  rocks.  It  is  found  in  sandstone  in 
Arran  ;  in  trap-rocks  in  the  Calton  Hill  at  Edinburgh; 
and  in  the  coal  formation  in  the  river  district  of  the 
Forth. 

Observation.— In  this  country  it  is  named  Blind 
Coal. 

Third  Kind. — Columnar  Glance  Coal.  Jameson.— 
Stangenkoliie,  Voigt. — Hmiillc  bacillaire,  Hauy. 

External  Characters. — Colour  black.  Occurs  mas- 
sive, disseminated;  also  in  prismatic  concretions.  Lus- 
tre siiiniiig  and  glistening,  and  imperfect  metallic.  Frac- 
ture conchoidal  or  uneven. 

Chemical  Characters. — It  burns  without  flame  or 
smoke. 

Geognostic  and  Geografihic  Situations. — It  forms  a  bed 
several  feet  thick,  in  the  coal  field  of  S^iiiquhar  in  Dum- 
fries-shire, and  occurs  in  other  parts  of  S'  otland. 

Fourth  Kind. — Fibrous  Coal,  or  Mineral  Char- 
coal, Jameson. — Mincralische  Holzkohle,  Werner. 

External    Characters Colour    black.       Massive,    in 

thin  layers,  and  single  pieces;  also  in  fibrous  distinct 
concretions.  Is  glimmering,  bordering  on  glistening, 
and  lustre  silky  or  pearly.  Soils  strongly.  Soft,  pass- 
ing into  friable.     Very  easily  frangible. 

Chemical  Characters. — When  exposed  to  a  strong 
heat,  it  burns  without  flame  or  smoke ;  some  varieties 
scarcely  yield  to  the  most  intense  heat. 

Geognostic  and  Geografihic  Situations. — It  occurs  im- 
bedded, or  in  thin  layers,  in  black  coal,  someiimes  en- 
closed in  pitchstone,  and  it  is  said  also  occasionally  as- 
sociated with  some  varieties  of  biown  coal.  It  is  met 
with  in  the  dilTerent  coal  fields  of  Great  Britain,  and  in 
similar  situations  on  the  continent  of  Europe. 
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APPENDIX. 


Minerals  whose  Characters  and  place  in  the  System  have 
not    been  detcrtnmed. 

Minerals  ot  First  and  Second  Classes. 

1.   Allophane,  Stromeyer. 

External  Characters. —  Principal  colour  blue  ;  also 
occurs  green  and  brown.  Occurs  massive,  disseminat- 
ed, small  reniform,  and  botrjoidal.  Externally  and  ii;- 
ternally  shining  or  glisteninj;,  and  lustre  vitreous.  Fiac- 
ture  conchoidal.  Transparent,  but  only  iranslucenl  on 
the  edges  in  the  brown  varieties  ;  semi  hard  ;  brittle, 
and  uncommonly  easily  frangible.  Specific  gravity  1.852 
to  1.889.  Stromeyer. 

Chemical  Characters. — It  readily  gelatinates  in  acids. 


■Water, 

Silica, 

Alumina, 

Lime, 

Sulphate  of  Lime, 

Carbonate  of  Copper, 

Hydrate  of  Iron, 


Conitit.  Parts. — Water,  .  .         41.301 

21.922 

32.202 

0.730 

0.517 

3.C08 

0.270—100 
Stromeyer, 

Geognostic  and  Gcografihic  Situations. — Occurs  in  a 
bed  of  ironshot  limestone  in  grey-wacke  slate  in  the 
forest  of  Thuringia. 

2    Amblvgonite,  Breithaujit. 

External  Characters. — Its  colours  are  greenish-while, 
pale-mouiitain-green,  and  celandine-green,  and  marked 
externally  with  reddish  and  yellowish-brown  spots. 
Occurs  massive;  and  crystallized  in  oblique  four-sided 
prisms;  internally  shining  and  vitreous.  Cleavage  said 
to  be  parallel  with  the  sides  of  an  oblique  four-sided 
prism  of  186°  10'  and  73°  50'.  The  fracture  uneven. 
Ranges  from  translucent  to  translucent  on  the  edges  ; 
as  hard  as  felspar  ;  brittle,  and  easily  frangible.  Spe- 
cific gravity  3.00,  3.04,  Breithaufit. 

Geognostic  and  Geographic  Situations. — It  occurs  in 
granite,  along  with  green  topaz  and  tourmaline,  near 
Penig  in  Saxony. 

3.  Aplome,  Hauy. 

This  mineral  has  a  deep  brown  or  orange-yellow 
colour.  Occurs  crystallized  in  rhomboidal  dodecahe- 
drons, which  are  so  streaked  as  to  point  out  a  hexahe- 
dral  cleavage.  In  lustre,  fracture,  and  hardness,  it 
agrees  with  common  garnet,  but  its  specific  gravity  is 
lower,  not  exceeding  3.444.  It  is  found  on  the  banks 
of  the  river  Lena  in  Siberia. 

4.  Chichtonite,  Jamesoti. — Craitonite,  Bournoii. 

External  Characters. — Colour  velvet-black.  Occurs 
crystallized  in  very  acute  rhomboids,  with  angles  of 
18°  and  162°.  Externally  and  internally  splendent,  and 
lustre  vitreous,  inclining  to  metallic.  Cleavage  imper- 
fect. Fracture  conchoidal.  Opaque.  Harder  than  oc- 
tabedrite.  Scratches  fluor-spar,  but  does  not  affect 
glass.     Sp.  gr.  ~3.0. 

Chemical  Character. — It  is  infusible  without  addition 
before  the  blowpipe. 

Constit  Farts. — Zirconia,  46;  Silica,  33;  Alumina, 
14;   Iron,  4;   Manganese,  1;  Loss,  2— 100. 

Geognostic  Situation. — It  occurs  in  piimitivc  rocks, 
along  with  octahedrite,  in  the  districts  where  that  mi- 
neral is  found. 


5.  FiBROLiTE,  Bournon. 

External  Characters. — Colours  vi  nite  and  grey.  Oc- 
curs in  fibrous  conticlions,  and  in  oblique  priams  of 
=  100°.  Internally  glistening.  Harder  than  quartz- 
Sp.  i-M.  =3.214. 

Geographic  Situation  — It  is  found  in  the  Carnalic. 

6.  Gehlenite,  Jameson. 

This  mineral,  named  in  honour  of  the  late  Gehlen, 
has  not  been  accurately  described.  It  is  said  to  have 
a  green  or  grey  colour  ;  to  occur  crystallized  in  rectan- 
gular four-sided  prisms,  and  therefore  must  belong 
either  to  the  pyramidal  or  prismatic  series  ;  it  is  nearly 
as  hard  as  felspar,  and  the  specific  gravity^2.9 — 31. 

Geognostic  and  Geographic  Situations. — Occurs  along 
with  calcareous-spar  in  the  valley  of  Fassa  in  the  Tyrol 
7.  LiEVBiTE,  Jameson. — Jenite,  Hauy. 

External  Characters. — Colour  black,  and  blackisli- 
green.  Occurs  massive;  also  in  distinct  concretions, 
which  are  small  and  scopiform  radiated,  and  in  others 
which  are  thin  and  straight  prismatic;  and  crystaJlized 
in  oblique  four-sided  prisms,  variously  modified  byacu- 
minations  and  bevelments.  Lustre  of  the  fracture  glis- 
tening and  semi-metallic.  Fracture  uneven.  Opaque. 
Nearly  as  hard  as  felspar.  Does  not  change  its  colour 
in  the  streak.    Specific  gravity  3.825,  4.0()\,  Lelievre. 

Const.  Parte. — Silica,  .  .  30.0 

Alumina,       .         .         .1.0 
Lime,         .         .  14.8 

Oxide  of  Iron,  .  49.0 

Oxide  of  Manganese  2.0 — 96.8.     rau^. 

Geognostic  and  Geographic  Situations. — Occurs  in 
priniitive  limestone,  along  with  epidoie,  quartz,  garnet, 
magnetic  ironstone,  and  crystallized  arsenic  pyrites,  at 
Rio  la  Marine,  and  Cape  Calamite,  in  the  island  of  Elba. 
Said  also  to  occur  in  Siberia. 

8.  SpHAERtJLiTB,  Breithoupt. 

External  Characters. — Colours  brown  and  grey.  Oc- 
curs in  imbedded  roundish  balls  and  grains,  which  are 
sometimes  reniformly  agg-egated  ;  also  in  stellular 
fibrous  concretions.  Externally  smooth,  (when  it  has 
a  milky  incrustation,)  sometimes  rough.  Internally  al- 
ternates from  glimmering  to  dull.  Fracture  even  and 
splintery.  Opaque, or  translucent  on  the  edges.  Scratches 
quartz  with  difficulty.     Specific  gravity  2.52. 

Chem.   Char. — Nearly  infusible  before  the  blowpipe. 

Geognostic   and    Geographic    Situations. — Occurs    in 
pearlstone    and    pitchstone-porphyiies,  where  it  is  often 
associated  with  small  scales  of  mica,  and  portions  of  fel- 
spar, in  Arran,  Saxony,  Hungary,  and  Iceland. 
9.   Skorodite,   Breithaupt. 

External  Characters. — Colours  green  and  brown 
Occui  s  massive  and  disseminated,  but  most  frequently 
crystallised,  in  very  short  broad  rectangular  four- sided 
prisms,  acutely  acuminated  on  both  extremities,  with 
four  planes,  which  are  set  on  the  lateral  edges.  There 
in  one  distinct  cleavage  parallel  with  the  broader  lateral 
planes  of  the  prism,  consequently  in  the  direction  of  the 
shorter  diagonal  of  an  oblique  four-sided  prism.  Frac- 
ture intermediate  between  uneven  and  conchoidal. 
Translucent  on  the  edges,  or  semi-transparent.  As  hard 
as  calcareous-spar,  but  not  so  hard  as  fluor-spar.  Sp. 
gr.  =3.3. 
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Chemical  Characters. — It  easily  mcUs  before  the  blow- 
pipe, with  the  copious  emission  of  arsenical  vapour,  and 
is  converted  into  a  rcddisli-brown  mats,  wiiicli,  when 
highly  heated,  so  as  to  drive  off  all  the  a-'senic,  becomes 
attractable  by  the  magnet.  These  ph'.-nomena  shew 
That  this  mineral  is  an  arseniate  of  iron,  probably  cocn- 
bined  with  manganese.     It  contains  no  copper. 

Geognostic  and  Geograjihic  Situations. — Occurs  im- 
bedded in  a  bed  composed  of  quartz  and  hornstone,  in 
primitive  rocks  in  the  Schneeberg  mining  district  in 
Saxony;  also  at  Loling  in  Carinthia. 

10.  Spak,  Jameson  and  Breithaufit. 

External  Characters. — Colour  white.  Occurs  in, 
sm.Tll  veins,  and  in  iliin  prismatic  distinct  concretions. 
Internally  shinin,;;  and  resinous.  Has  a  threefold  rec- 
tangular cleavage.  Tracture  small-grained  uneven, 
also  small  splintery.  Translucent.  Soft,  inclining  to 
very  soft.  Brittle,  and  easily  frangible.  Has  a  feeble 
sweetish  saline  taste. 

Chem.  Character.-:. —  It  is  completely  soluble  in  water. 

Geognostic  and  Geogra/ihic  Situatioris. — Occurs  in  liie 
salt-  nines  of  Wielickzka  and  Bochnia  in  Poland. 

Observations 1.  Its  taste  is  very  different  from  that 

of  common  salt,  and  therefore  cannot,  like  that  mineral, 
be  used  with  food.  2.  It  is  said  to  be  the  fibrous  ruck- 
salt  of  Werner. 

II.    SpiNELI.ANE,   //aiil/. 

External  Characters. — Colour  plum-blue.  Occurs 
crystallized,  in  rhomboids  of  117°  23',  and  62°  37'; 
and  in  six-sided  prisms  acuminated  with  three  planes. 
Scratches  glass. 

Geognostic  and  Gfogra/ihic  Situations. — Occurs  on  the 
shores  of  the  Lake  of  Laach,  in  a  rock  composed  of 
grains  and  small  crystals  of  glassy  felspar,  quartz,  horn- 
blende, black  mica,  and  magnetic  iron-ore. 

12.  Blue  Ironstone,  Kla/iroth. 
External  Characters. — Colour  indigo-blue.  Occurs 
massive,  and  with  impres'sions  of  crystals  of  brown 
iron-ore.  Externally  glimmering,  internally  dull.  Frac- 
ture coarse-grained  uneven.  Opaque.  Semihard.  Ra- 
ther brittle,  and  easily  frangible.  Specific  gravity  3.20, 
Klafiroth. 

Chemical  Characters. — Loses  colour  on  exposure  to 
heat,  and  when  melted  with  borax,  forms  a  clear  green 
bead. 

Constit.  Parts.— OviMe  of  Iron,  .  40.5 
Silica,  .  .  .  50.0 
Lime,  .         .         .  1.5 

Natron,         .  .  6.0 

Water,  .  .         »      3.0 — 100.0 

Geografihic  Situation It  occurs  on  the  Orange  River 

in  Southern  Africa. 

Uses. — It  is  used  for  painting  houses  at  the  Cape  of 
Good  Hope. 

•Chusite,  Limbillite,  Sideroclepte,  Mellilite,  and 
Succinite,  minerals  described  by  Saussure  and  Bonvoi- 
sin,  appear  to  be  varieties  of  Olivine  and  Augite. 

MINERALS  OF  THIRD  CLASS. 

13.  Argentiferous  Copper  Glance,  Jameson.— 
tjilber  Kuperler-glanz,  Hausmann. 

External  Characters — Colour  blackish  lead-grey. 
Occurs  massive  and  disseminated.  Internally  shining 
or   glistening,  and   lustre   metallic.     Fracture  flat  con- 


choidal,  passing  into  even.  It  becomes  more  shining 
in  the  streak,  but  the  colour  is  not  changed.  As  hard 
as  calc-spar.  Sectile,  and  rather  dillicultly  frangible. 
Specific  gravity  6.255,  Stromeyer. 

Constit.  Parts. — Sulphuret  of  Copper,  38.654 
Sulphuret  of  Silver,  60.646 
Sulphuret  of  Iron,  0.700 — 100 

Stromeyer, 
Geognostic  and  Geogrn/ihic  Situations. — This  rare  mi- 
neral is  found  only  at  Schlangenbcrg  in  Siberia,   where 
it  is  associated  with  copper-pyrites,  calcareous-spar,  and 
hoinstone. 

14.    BiSMUTHlu  SiLVEii,  Jameson. 
External   Characters. — Colours    pale    lead-grey,    be- 
coming deeper  on  exposure  to   the   air.     Occurs   disse- 
minated ;   and  rarely  crystallized  in  acicular   and    capil- 
lary crystals.    Lustre  glistening  and  metallic.    Fracture  i 
fine-grained  uneven.     Soft.     Sectile. 

Constit.   Parts. —  Bismuth,         .  27.00 

Lead,         .  .       33.00 

Silver,  .  .      15.00 

Iron,  .  .  4.30 

Copper,         .         ,    0.90 
Sulphur,         .  16.30 — 96.50. 

Klafiroth,  Beit.  b.  ii.  s.  297. 
Geognostic  and  Geografihic  Situations. — It  has  hitherto 
been  found  only  in  the  mine  named  Friedricli-Christian 
in  the  Sclupbach,  in  the  Black  Forest,  where  it  occurs 
in  veins  that  traverse  gneiss,  along  with  copper-pyrites, 
quartz,  iron-pyrites,  and  galena  or  lead-glance. 

15.   Native    Nickel,  Jameson. — Haarkies,    U'erncr. 
Nickel  Natif,  Hauy. 

Observation. — It  is  the  Haarkies  of  Werner. 
External  Characters. — Colour  kind  of  brass-yellow, 
which  inclhies  to  bronze-yellow,  and  scldomer  to  steel- 
grey.  Occurs  in  delicate  capillary  crystals.  Shining 
or  glistening,  and  lustre  metallic.  Crystals  rigid.  Brittle. 
Const.  Parts. — It  consists,  according  to  Klaproth,  of 
Nickel,  Willi  a  sni.ill  (juantiiy  of  cobalt  and  arsenic. 

Geognostic  and  Geografihic  Situations. — It  occurs  in 
veins  in  gneiss,  where  it  is  associated  with  hornstone, 
quartz,  calcareous-spar,  and  brown-spar,  at  Johangeor- 
genstadt  in  Saxony  ;  also  in  the  cavities  of  copper  nickel 
In  Huel  Chance  Mine,  near  St.  Austle  in  Cornwall. 
16.  Ptros.malite,  Jameson. 
External  Characters. — Colour  liver-brown,  inclining 
to  pistachio-green.  Occurs  in  straight  lamellar  con- 
cretions, and  crystallized  in  regular  six-sided  prisms. 
The  most  distinct  cleavage  is  parallel  with  the  termi- 
nal planes  of  the  prism  ;  another,  less  distinct,  iiarallel 
with  the  lateral  planes  of  the  prism.  Fracture  uneven, 
passing  into  splintery.  Internally  lustre  of  cleavage 
shining  and  pearly.  Fracture  glimmering.  Translu- 
cent on  the  edges.  Semi-hard.  Streak  brownish-white. 
Brittle.     Specific  gravity,  3.081. 

Constit.  Parts. — Protoxide  of  Iron,  .  21.810 
Protoxide  of  Manganese,  21.140 
Submuriate  of  Iron,  .  14.095 
Silica,         .  .  .  35.850 

Lime,  .         .         .  1.210 

Water,  and  Loss,         .  5  895 — 

Hisinger. 

Geognostic  and  Geografihic  Situations. — It  occurs  in  a 

bed  of  magnetic   ironstone,   along    with  calcareous-spap 

and  hornblende,  in   Bjelke's   mine  in   Nordmark,  near 

Philipstadt  in  Wcrmtland. 
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ACn)S,i»ncT.ic,  501 

boracic,  ib. 

carbonic,  ih. 

muriatic,  iti. 

snlpliuric,  il). 
Aetynoliie, 

commun,  ib. 
gUssy,  ib. 
Adhesive  slare,  566 
Adularia,  561 
Agalmatoliic.  550 
Agaric,  mineral.  519 
Amu-.  i7y 
Alabaster,  calcnreous,  519 

gypseous,  507 
AllochroiU-,  585 
Atlophane,  603 
Alum,  50. 
Alum  earth,  601 
Alura*slatL*, 

common,  550 
glossy,  551 
Atum  stone.  510 
AIiiniiriite,5ri5 
Amalgam.  592 
AmbtT,  600 
AmblygoiiJtc,  fi03 
Amethyst, 

common,  576 
thick  fibrous,  ib. 
Amianthus,  ov  flL\ible  asbcitiis, 

570 
Animoniac.  sal,  505 
Alialciine,  557 
Andalusite,  572 
Anhydrite, 

compact.  500 
convoluted,  ib. 
fibrous,  ib. 

siiarry.  or  cube-spar,  505 
scaly,  509 
Anthophyllite,  557 
Anthraciie,  602 
Antimony, 

native,  591 
AntimoDy-ore,  grey,  59S 

red, ib. 
Antimony,  uliite,  5-14 
Apatite, 

conclioidal,  or  aspara- 
gus stone,  512 
foliated,  5il 
Aphrite,  520 
.\ldome,  603 
Apopbyllite,  5&0 
Arenaceous  aiacamlte.  542 
Argentiferous      copper  glance, 

504 
Arcticife.  564 
Arragouite, 

common,  313 
coralloid:il,  ib. 
Arsenic,  native,  5'?i 
Arsenical  pyrites, 593 
Ar>vniateol  lead,  536 
Ar«enical  sdvcr,  591 
Aibe5tus. 

common.  570 
flexible,  ib. 
li^eous  ib. 
Aibestoui  aciynohte,  563 

tremolite,  ih. 
AipAragusstonci  512 
Atphnltum,  601 
Ancamile,  541 
Augite,  fuliated,  567 
granular,  ib. 
conchoidal,  ib. 
common,  568 
Automoiite.  572 
Aiestone,  552 
Axinile,  5S1 
Azure  spar,  571 
Azurile,  ib. 
AzincJionc,  ib, 

B 

Barj'le,  a\ifrangible,  532 
dijirlsmaiic,  529 

Baryte,  pntmatic.  ib. 

rhomlioidal,  ib. 

Basaltic  bi>mblende,  569 

Bergmanniie,  564 

Beryl.  575 

Bismuth, 

native,  591 
glance,  597 

Ri^muthic  silrer.  604 

UiiuniinousTvood,  OOl 


Bttumtnous  loarl-ilate,  523 

Bituminous  thale,  566 

Bliick  coal,  fiOl 

Black  chalk,  550 

Black  copper,  594 

Black  lead,  546 

Black  lead'Spar,  533 

Black  manganese  ore,  590 

Black  tf  Murium,  59'j 

Bleiul,  antimony,  593 
manganese,  597 
ruby, 598 
zinc.  597 

Blind-coal,  602 

Blue  copper,  538 

Blue-iroD, 

earthy,  SiS 
fibrous,  ib. 
foliated,  ib. 

Blue-iron  stone,' 60 1 

Blue-spar,  571 

Blue  vitriol,  504 

Bog  iron-ore,  590 

Rolf,  567 

Boracic  acid,  nafire,  501 

Boracite,  572 

Botrjolite, 

eartliy,  556 
fibrous,  ilh 

Brittle  silver-glance,  595 

Bronzite.  554 

Brown  coal, 

conchoidal,  ''>01 
enrthy,  ib. 
fibrous,  ih. 
trapezoidal,  ib. 

Brown  hematite,  589 

Bro«n-spar, 

columnar,  525 
fuliated,  ib. 

Butter,  rock,  503 


Cacholong,  580 
Calaire.  571 

CHlamtne,  compact,  526 
earthy,  ib. 
spartj .  ib. 
Cnlcareous-spar,  513 
Calc-sinter.  519 
C'alc-tutr,  ib. 

Candle,  or  cannel  coal,  601 
Calcedony,  578 
Carinthin,  5158 
Carnelian,  573 
Cat's  eye,  577 
Ctlesliue, 

fine  granular,  533 
fibrous,  532 
foliated,  ib. 
prismatic,  ih, 
radiaietl,  ib. 
Cerium,  prismatic,  587 
indivisible,  tb. 
Crylanite,  573 
Chabasite,  557 
Chalk,  common,  518 
black,  550 
red, 589 
rinastolile,  564 
Chlorite, 

common.  5-J8 
eartJiv.  547 
fuliated,  543 
slaty,  ib. 
Chlorophane,  511 
Chrome  ore,    or  Chromate  of 

iron,  557 
Chromaic  of  lead, 535 
Chrysoberjl,  574 
Clii-jsoc<illa.  538 
t;biysoIite,  581 
Chi-ysoprase,  578 
Cinnabar,  593 
Cinnamon-stone,  583 
Clay,  I'otters,  565 
slate,  550 
variegated,  565 
Clay-iron  ore.  red,  589 

brown,  ib. 
Clay-slate.  550 
Clavstone,  5C6 
Clinkslone,  562 
Coil,  bituminiiiis,  600 

(^Innc^,  '>02 
Cobalt  iiyritfs, 

uixalitHlral,  593 
octah<  dral,  ib. 
Cobalt,  sitv.-r  white,  ib. 

tin  white,  ib. 
Coccolite,  568 
Colophonite,  £83 


Columnar  gtance-co'tl,  602 
ColunuiMf  clayiron  ore.  589 
Columnar  heavy  spar,  53t 
Common  astw^stus,  570 
Cojiper  gl  ince.  595 
Common  garnet,  583 
Compact  fclipar,  562 
Copi'er-green,  537 
Copper  mica,  542 
Copjter.  native,  593 
Copper- ore, 

red,  585 
Copper  nickel,  593 
Copper- pyrites,  594 
Copper-sand.  542 
Corneous  Lead,  536 
Corneous  Silver,  ib. 

Mercury,  5j7 
Cornish  tin  ore,  586 
Corundum.  573 
Crichtonite,  603 
Cross  stone,  557 
Cryolite,  510 
Cube-ore,  541 
Cjaniic,  554 


Datnlite,  556 

Diallage,  green,  553 

Diamond,  574 

Diopside,  568 

DuloDiite,  columnar.  524 
compact,  ib, 
flexible,  il). 
granular,  523 

Drawing-slate,  550 


Egeran,  582 
Egyptian  jasper,  578 
Elaolite.  564 

Elastic  oiineral'pitch,  60i 
Electric  calamine,  527 
Emerald,  prismatic,  575 
Emerald,  precious,  ib. 
Emerald  copper,  542 
Emery,  573 
Epidote,  570 
Epsom-salt,  504 
Euclase,  575 


Feb  par, 

compact,  562 

common,  ib, 

earthy,  563 

gtasty.  561 

Labrador,  562 
Fibrolite,  603 
Figures  tone,  549 
Flint,  577 
Flinty  slate,  ib. 
Floatitone,  579 
Fluorspar, 

compact,  510 
foliated,  ib, 
earthy,  5ii 
Foliated    granular    lime-stonc, 

515 

Fuller's-earth,  553 


Gabbronite.564 
Ciadolinite,  584 
Galena,  596 
Garnet, 

Common,  SSi 

precious,  ib, 

resinoQS,  ib. 
Gas, 

marsh.  502 
meteoric,  501 
Gehienite,  603 
Glance-coal, 

conchoidal,  602 
slaty. ib 
columnar,  ib. 
Glance,  antimony.  597 

bismuth,  ib. 

copper,  595 

gold.  596 

lead,  ib. 

silver.  595 

tellurium,  596 
Glaulier  salt.  50J 
Glaubeiite,  509 
Gold,  native.  592 
Ourhofite,  5.14 


Graphite, 

scaly,  546 
compact,  ib. 
Green-earth,  543 
Grenaiite,  584 
Grey  antimony,  597 
Grey  copper.  594 
Grey  manganese,  590 
Grossulare,  582 
G\-piu!n,  compact, 

slaty,  503 

earthy,  ib. 

foliated,  ib. 

fibrous,  ib. 

sparr}-,  ib. 

H 

Haityne,57l 
Heavy  spar, 

compact,  530 
columnar,  ib. 
curved  lamellar,  ib. 
disintegrated,  531 
earthy,  ib. 
fibrous,  ib. 
granular.  530 
radiated,  531 
straight  lamellar,  ib. 
prismatic,  ib. 
Heliotrope,  578 
Helvine.534 
Hematite, 

brown,  589 
red.  588 
Hepatic  cinnabar,  S9S 
Hepatite,  5  l' 
Hollou  -spar,  563 
Hone,  551 
Hoiicv^ione,  599 
Hornblende, 

basaltic,  569 
common,  568 
Ifornblendesbte,  ib> 
Homstonc, 

conchoidal.  577 
splintery,  ib. 
woodstone,  ib. 
Hyalite.  579 
Hyacinth.  584 
Hypersteue,  554 


Ice-spar.  561 
Ichthyopihalmite,  560 
lolite.  575 
Iron-fliot.  577 

Iron-glance,  or    s|iecular  iron- 
ore,  5  Po 
Iron  meteoric,  593 
native,  ib. 
terrestrial,  592 
Iron -ore, 

brown,  Si9 
bog.  ib. 
mag.':etic,  5i.S 
rod. ib 
s|K'Cular,  ib. 
Jroii-pyriles, 

common.  594 
hepatic,  ib. 
mtignetic,  ib. 
radiated  or  prisma- 
tic, ib. 
Iron^sand,  5^8 
Ironshot  copper  green, 

conchoidal,  5^3 
earthy,  ib. 
slagg»ib. 
Iron  vitnol,  50 1 
Iserine,  585 


Jasper, 

agate,  579 

common,  lit. 

Egj-ptian,  573 

porcelain,  ib. 

stiiped,  ib. 
.T3sper>  re<l  clay-iron-ore,  559 
.lenite,  604 
Jet,  602 


Kaolin,  S6.'i 
Kerate.  536, 
Kjtnite,  or  Cyaoite,  554 


iJtbrador  (rispar,  562 


Labrador  scbiilcr  spar,  554 
Like  salt.  506 
Lapis  lazuli,  571 
Laumoniie,  558 
Lead-glauce  or  galeiw, 

common,  596 
compacE,  ib. 
Lead-spar. 

indurated,  534 
friable,  ib. 
Lead-spar, 

bbick,  533 
brown,  534 
green, ib. 
red,  535 
w-bite,  533 
yellow,  535 
Lenticular   red   day   iron-ore, 

589 
Lenticular  copper,  540 
I^pidoliie.  544 
Leucitp,  .^57 
l.ievrile,  603 
Liuiesione, 

compact,  5  ]'> 
fnliatett,  513 
fibrous,  519 
Lithomarge, 

friable,  S6C 
indurated,  56^ 
Loam.  5f>5 
Lucullt'e.  521 
Lydianstone,  577 
Lytlirodes,  564 

M 

Magnesian  limestone,  524 
MagTiesite,  551 
Magne'ic  iron  ore,  58h 
Magnetic  pyrites,  594 
Alabichite, 

compact,  539 
fibrous  ib. 
Manginese-ore, 

Mack,  590 
grey,  ib. 
brown,  5'>l 
Marble,  515 
Alarl, 

compact.  523 
eariiiy.  522 
Meadoworu-  550 
Meerschaum,  551 
Melonitc,  5f<l 
Melanite,  583 
Menachaiiite,  585 
Menilite.  =80 
Mercury,  native,  592 
>iercurial  horn  ore,  537 
Me»otype.  558 
Meteoric  iron,  593 
Mioa, 

antimony,  544 
cobalt,  543 
topj»er.  542 
rhomboidal,  546 
iron.  515 
ur»n.  542 
p.arl,  553 
^lieniitc, 

granu;ar,  525 
pr.str.atic,  ib. 
Milk  quartz.  576 
Mineral  charcoal,  602 
Mineral  oil.  600 
Mineral  pitch,  600 
earthy,  ib. 
elastil-.  601 
slaggj .  600 
tin-(|Uois.  571 
MolyUlatc  of  lead,  535 
Molybdi  na.  596 
Moutn>artrite.  508 
Moonstone.  56l 
Moor  coal.  601 
Morassore.  5U0 
Mountain  or  rock  coik,  570 
Mountain-soap,  567 
Muuiitain  or  ruck  wood,  570 
Muiiatc  of  copper,  541 


Nacrile.  549 

X^pbtlia.  600 

Native  amalgam.  S^2 
antimony.  591 
arsenic,  ib. 
bismuth.  591 
copper.  593 
gold,  592 

iron.  ib. 
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Natire  magnesia,  SSl 
mercurv.  592 
mtiiium.  5~>6 
I  nickel,  604 
platina^  592 
silver,  ib. 
(elluriutn,59l 

Natron,  502 

Natrolite,  559 

Needle-zeoliie,  558 

Nepheline,  560 

Nephrite.  551 

Nickel,  native,  604 

Nitre,  502 


Obsidian, 

translucent,  5$« 
transpart:nt,  ib. 
Octaedrite,  585 
Olivine,  5SI 
Olive  nite, 

acicular,  540 
diprismatic.  ib. 
hciahedral,  54! 
prismatic,  540 
Opal, 

common,  579 
fire, lb. 
jasper.  580 
mother-of  pe&rl,  ib. 
precious,  579 
semi,  580 
wood,  ib> 
O^, 

cerium,  587 
chrome,  ib. 
copper,  585 
iron,  587 
manganese,  590 
tantalum,  587 
tin.  586 
titanium,  589 
uramum,  587 
woUram,  586 
Orpimeot, 

red,  599 
yellow,  ib. 


Pearl-spar,  525 
Pearlstone,  580 
Pearl-sinter,  579 
Peastone.  520 
Fcliom,  575 
retroleum,60o 


Phosphate  of  copper,  540 
Phosphate  of  lead,  S34 
Pitch  coal,  602 
Phosphorite, 

common,  512 
earthy,  ib. 
Physalite.  574 
Finite,  547 
Pistacite,570 
Pitchstone,  580 
Plasma,  578 
Platina,  native.  592 
Plumbago,  or  Black  lead,  546 
Polishing  ilate.  56f> 
Porcelaiii-t-arih,  563 
Porcelain  jasper,  578 
Fotstone,  549 
Potter's  clay,  565 
Prase.  576 
Precious  pamet,  583 

opal,  579 
Prehnite, 

fibrous,  556 
foliated,  555 
Pumice,  581 
Pyrites, 

arsenical,  593 

cobalt,  ib. 

copper,  594 

iron,  ib. 

magnetic,  ib. 

nickel,  593 

tin,  595 
P>Teneite,  582 
Pyrope,  583 
Pyropbysalite,  574 
Pyroimalite,604 


Quartz, 

common,  576 

indivisible,  579 

milk  or  rose^  576 

fhomhoidal,  ib. 
Quartzy,  or  siliceous  sinter)  602. 

R 

Red  antimony,  598 

Red  chalk.  589 

Red  clay  iron  ore,  ib. 

Red  cobaltocbre, 

earthy,  543 
radiated,  ib. 
slaggy,  544 

Red  iron-ore, 

compact,  583 


Red  iron^ore,  tihrous,  588 
Red  leatNspar,  535 
Red  manganese.  526 
Red  orpinieni,  599 
Red  silver,  598 
Red  zinc,  598 
Rhomb-spar,  526 
Rock  butter,  503 
Rock  cork,  570 

crystal,  576 

salt.  505 

wood.  570 
Roestone,  518 
Rose-quartz,  576 
Ruin*niarble,  517 
Ruby. 

oriental.  5T3 
spinel,  ib. 
Rutile,  563 


^ahlite,  568 
Sal  ammouiac, 

conchoidal,  505 
volcanic,  ib. 
Sapphire,  573 
Satin-spar,  519 
Saussurite,  572 
Scapolite, 

compact,  564 

fuliated.ib. 

radiated,  563 
Schillerspar,  553,  554 
Schorl,  common,  582 
Schurlous   topaz,   or  schorlito, 

574 
Selenite,  507 
Semi-opal,  580 
Serpentine, 

common,  552 
precious,  ib. 
Shale,  bituminous,  566 
Silver, 

antimonial,  592 

arsenical,  ib. 

corneous,  536 

muriate  ot,  537 

native,  592 

aoriferous,  ib. 

red,  598 

ruby,  ib. 

vitreous,  595 
Silver  glance,  common,  ib, 

brittle,  ib 
Silver  white  cobalt,  593 
Skorodite,  603 
Slate-cIay,  566 


Slata>coat,  601 
Slate-i|Mir.  520 
Sodntite,  564 
Spar, 

brown,  52$ 
cube,  508 
I'ehpar,  560 
floor.  510 
heavy,  530 
rhouib.  526 
Sparry  iron.  527 
Specular  iron  ore,  588 
Sphxrulite,  603 
Spheue, 

common,  585 
Tuliated,  ib. 
Spinel,  573 
Sptnellane,  604 
Spoduniene.  555 
Staurolite,  or  grenatite,  554 
Steatite,  or  toapstone,  549 
Stitbite,  559 
Stinkstone,  521 
Striped  jasper,  578 
Strontianile,  529 
Sulphate  of  cobjit.  505 
copper,  504 
iron,  ib. 
lead.  535 
magnesia,  504 
zinc.  505 
Sulphur,  common,  599 
volcanic,  ib. 
Sunstone,  561 
Swamp-ore,  590 
Swinestone,  521 


Tabular-spar,  571 
Talc, 

common.  548 
indurated,  ib. 
Tanialuro-ore,  587 
Tellurium, 

black,  596 
native,  591 
Tile-ore, 

earthy,  586 
indurated,  ib. 
Tin-pyrites,  5^5 
Tin  ore,  5S6 
Tin-white  cobalt,  593 
Titanium  ore,  584 
Topaz,  574 
Touchstone,  577 
Tourmal'me,  58). 


Tremolite, 

asbestous,  Sv9 

common,  ib. 

glassy, ib. 
Tripoli,  566 
Tunaeeuui  Innestone,  or  Calc' 

luffa.  519 
Tungsten,  528 
Tuiquois,  ntineral,  571 

U 
Umber,  590 

Uran  mica,  orUranite,54C 
Uranium  ochre,  587 


Variegated  clay,  565 
Varief^ted  copper*ore,  595 
Vesuvian,  582 
Viireous  stiver,  595 
Vitriol, 

blue,  504 

green,  ib. 

red,ib. 

white,  ib. 
Volcanic  sulphur,  590 
Vulpinite,  509 

W 

Water,  meteoric,  50i 

sea, ib. 
Wavellittf,  560 
Wemerite,  564 
Whet'slate.  550 
White  antimony,  544 

vitriut,  504 
Witherite,  529 
Wolfrao.,  586 
Wood  opal,  560 

stone,  577 

tin,  586 


Yellow  earth,  567 
Ytnite,or  Lievrile,  603 


Zeolire,  fibrous,  558 
foliated,  559 
mealy,  ib. 
i-adiaied,  ib. 

zrrcon,  common,  584 

Zoiate, 

common,  539 
friable,  ib. 


M  I  N 

MINERVA,  in  the  ancient  mythology,  was  the 
Goddess  of  \\  isdoni  and  the  Liberal  Arts.  Jupiter  hav- 
ing married  Metis,  is  said  to  have  decided  that  her 
children  would  he  more  intelligent  than  their  father. 
Hence  he  was  induced  to  murder  her  during  pregnan- 
cy; and  having  afterwards  suffered  violent  pains  in  his 
head,  he  ordered  Vulran  to  cleave  it  open,  when  Mi- 
nerva emerg;ed  from  Jupiter's  brain,  fully  armed,  and 
was  immediately  admitted  among  the  gods.  She  was 
known  by  the  names  of  Athena,  Pallas,  Parthenos,  Tri- 
tonia,  Glaucopis,  Agorea,  Hippia,  Stratea,  Area,  (Jory- 
phagenes,  and  Sais. 

This  goddess  was  very  universally  worshipped.  Sais, 
Rhodes,  and  Athens,  paid  her  piirticular  reverence ; 
but  slie  had  magnificent  temples  in  Egypt,  Phoenicia, 
Italy,  Gaul,  Sicily,  and  all  ])artb  of  Greece.  Being 
considered  as  the  goddess  who  introduced  arts  and  in- 
ventions into  the  world,  she  was  invoked  by  artists  of 
all  descriptions,  and  had  a  temple  built  for  her  by  the 
Athenians  under  the  name  of  Minerva  Mtix»*iri';,  ma- 
chinatrix. 

Minerva  is  generally  represented  with  a  helmet, 
surmounted  by  a  lart^e  plume.  She  carries  a  spear, 
and  sometimes  a  distaff,  in  one  hand,  and  with  the  other 
grasps  a  shield  adorned  with  the  head  of  the  dying 
Medusa.  The  breastplate  sometimes  bore  the  Medusa's 
head   encircled   with  living  serpents.     The  owl,  cock, 
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and  the  dragon,  were  sacred  to  her.  Her  fuiictions  and 
actions  are  very  numerous,  and  are  familiar  to  all  clas- 
sical readers. 

MINGRELIA,  a  province  of  Asia,  comprehending 
the  most  considerable  proportion  of  the  ancient  king- 
dom of  Colchis.  It  is  bounded  on  the  north  by  the 
Ceraunian  mountains  and  Circassia;  on  the  south  and 
east  by  Immertia,  and  the  river  Phasis ;  and  on  the 
west  by  the  Black  Sea.  The  air  of  this  country  is 
damp  and  insalubrious.  It  is  watered  by  upwards  of 
thirty  rivers,  the  principal  of  which  is  the  Phasis.  The 
soil  along  the  coast  of  the  Black  Sea  is  so  moist,  that 
it  is  incapable  of  biaring  the  operation  of  ploughing. 
It  is  impossible  on  this  account  to  raise  either  wheat  or 
barley,  and  the  inhabitants  use  as  a  substitute  for  bread 
a  kind  of  paste  made  of  a  small  grain  called  gom,  which 
is  not  unlike  coriander  seed.  Agriculture  is  entirely 
neglected  in  this  province,  and  the  proportion  of  arable 
land  is  very  small.  The  pasturage,  however,  is  excel- 
lent, and  a  great  number  of  horses  are  reared.  The 
country  abounds  with  extensive  forests  of  the  finest 
trees,  and  also  with  grapes,  (from  which  they  make 
admirable  wine)  and  all  sorts  of  fruits  grow  wild  in 
great  abundance.  There  was  formerly  a  great  number 
of  gold  mines  in  this  country,  but  they  arc  no  lonp^er 
wrought.  The  Mingrelians  cultivate  a  good  deal  of 
silk,  but  from  their  ignorance  of  the  art  of  manufactvir- 
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ing  it,  nothing  is  made  but  a  poor  sort  of  hanrlkercliief, 
and  some  common  taffeties.  The  principal  commerce 
is  in  slaves,  of  which  they  annually  export  about  12,000. 
The  peasants  are  the  slaves  of  the  nobility,  who  have 
the  poiver  of  life  and  death  over  their  vassals.  The 
natives  of  Mingrelia,  it  is  said,  were  originally  descend- 
ed from  a  colony  of  Egyptians,  founded  here  by  Semi- 
ramis.  They  were  formerly  an  enlightened  and  indus- 
trious people,  but  they  have  now  degenerated  into  a 
stale  of  deplorable  ignorance  and  misery.  They  are  in 
general  well-shaped  and  handsome,  but  addicted  to 
drunkenness,  theft,  and  many  other  vices.  The  princi- 
pal cities  of  Mingrelia  are  Talikara,  which  is  the  most 
considerable,  situated  on  the  right  bank  of  the  river 
Hippus,  and  well  peopled,  principally  by  Jews; — Rhre- 
gia,  also  situated  on  the  Hippus,  and  the  usual  place 
of  residence  of  the  chiefs  or  princes  of  Mingrelia  ;  and 
Cotais,  or  Cotatis,  which  stands  on  the  Phasis.  It  is  a 
very  poor  and  ancient  town,  situated  in  a  beautiful  and 
fertile  plain,  and  inhabited  by  a  few  Jewish,  Armenian, 
and  Turkish  families.  The  religion  of  the  country  is 
that  of  the  Greek  church.  The  population  is  said  to  be 
about  four  millions.    See  Kinneir's  Geog  Mem.  of  Persia. 

MINIATURE  PAINTING.  This  term  is  usually 
applied  to  portraits  pamted  on  a  very  small  scale,  and 
commonly  executed  in  water  colours  on  irory,  some- 
times on  vellum  or  on  paper.  Miniatures  are  also 
sometimes  executed  in  oil  colours. 

Although  this  department  of  art,  from  the  reduced 
scale  on  which  its  operations  are  conducted,  and  the  de- 
licacy of  handling  necessarily  resulting  from  this,  is 
incapable  of  conveying  so  completely  the  grander  ex- 
pressions of  character,  so  striking  in  the  portraits  of 
Titian  and  Vandyke,  to  whicii  the  larger  dimensions, 
and  consequent  breadth  of  manner  and  vigour  of  style, 
so  powerfully  contribute  ;  it  nevertheless  possesses  many 
advantages  from  its  portable  dimensions,  and  is  equally 
susceptible  of  fidelity  of  resemblance,  and  beauty  of 
execution.  As  in  reference  to  composition,  design, 
ehiar'ofcuro,  and  colouring,  it  is  regulated  by  the  same 
general  principles  as  the  other  departments  of  the  art, 
(See  Painting,)  we  shall  restrict  ourselves  at  present 
to  the  various  processes  and  practical  details,  by  which 
miniature  painting  is  executed. 

Ivory  is  the  substance  on  which  miniatures  are  most 
commonly  executed,  being  greatly  superior  to  paper, 
vellum,  or  any  other  material,  and,  in  the  hand  of  a 
skilful  artist,  is  capable  of  giving  all  the  depth,  rich- 
ness, and  brilliancy  of  colour,  and  power  of  effect,  of 
an  oil  picture.  The  ivory  is  obtained  in  the  shops, 
sawn  into  thin  plates:  That  which  is  clearest  and  most 
transparent  is  the  best,  receives  the  colours  most  rea- 
dily, and  bears  better  repeated  touching. 

The  ivory  is  to  be  prepared  by  first  removing  from 
its  surface  the  marks  of  the  saw,  by  means  of  the 
scraper,  an  instrument  (the  same  as  that  used  by  en- 
gravers) consisting  of  three  sharp  edges,  of  the  form 
of  a  triangular  or  saw  file.  The  ivory  is  then  laid  upon 
a  flat  piece  of  ground-glass,  and  dusted  over  with  finely 
pulverized  pumice  stone,  previously  sifted  through  fine 
gauze;  a  little  distilled  vinegar  is  poured  upon  it,  and 
the  whole  well  rubbed  with  a  glass  muller.  SVhen  this 
process  has  been  continued  for  a  few  minutes,  it-  is 
washed  with  clean  xvater  and  dried;  it  is  then  well 
rubbed  with  dry  pumice  dust  and  a  piece  of  chamois 
leather,  and  is  lit  for  use  ;  hjving  been,  by  this  opera- 
lion,  deprived  of   the  gloss  and  fine  polish  communi- 


cated by  the  scraper.  Some  artists  use  only  the  pumice 
dust  dry,  without  the  distilled  vinegar;  but  the  latter 
seems  to  be  of  considerable  importance  in  removing  the 
grease,  or  other  animal  matters,  which  all  ivory  con- 
tains. In  addition  to  the  pumice  dust,  which  is  indis- 
pensable to  give  a  proper  surface  to  the  ivory,  some,  in 
order  to  whiten  it  more  completely,  boil  it  along  with 
fuller's  earth,  and  others  bleach  it  by  exposure  to  the 
action  of  the  sun's  rays;  but  the  process  which  we  have 
first  mentioned  will  in  most  cases  answer  every  purpose 
that  can  be  desired,  both  as  to  colour  and  surface,  if 
the  ivory  be  of  a  good  quality. 

When  the  ivory  is  fully  prepared,  it  is  fixed  upon  a 
piece  of  fine  white  card  paper,  by  means  of  a  spot  or 
two  of  g-um  Arabic,  and  thus  is  obviated  any  disadvan- 
tage arising  from  the  transparency  of  the  ivory. 

The  outline  is  sketched  out  with  a  warm  neutral 
tint,  applied  with  a  fine  hair  pencil.  Some  artists  make 
use  of  a  black  lead  pencil  for  this  purpose;  but,  as  it  is 
much  more  easy  to  make  corrections  with  the  water 
colours,  the  former  method  is  preferable.  The  whole 
face  is  washed  over  with  a  very  delicate  tint,  according 
to  the  complexion  required  ;  as,  for  instance,  in  a  dark 
complexion,  a  wash  of  light  red;  for  a  fair  one,  a 
wash  of  yellow  ochre  or  vermillion.  The  half  tints, 
and  darker  shadows,  are  to  be  made  out,  the  former 
with  a  neutral  tint,  composed  of  lake,  a  small  portion  of 
Indian  red,  and  a  little  blue,  which  form  a  reddish 
pearly  hue,  the  latter  with  lake  and  Vandyke  brown. 
The  delicate  shadows  are  to  be  made  out  in  a  broad  and 
flat  manner,  and  the  deeper  markings  are  to  be  added, 
rounding  tliem  delicately  into  the  neutral  tint,  accord- 
ing to  the  effect  on  the  model.  This  neutral,  or  half- 
tint,  makes  a  good  warm  preparation  for  the  more  de- 
cided colours.  Others  compose  a  goo'l  neutral  tint  of 
Indian  red,  indigo,  and  burnt  terra  di  Sienna.  The 
general  effect  of  the  face  being  thus  made  out,  thp  more 
positive  colours,  such  as  the  reds  of  the  che>  k,  and 
other  fleshy  tones,  are  to  be  introduced,  and  may  be 
formed  by  a  mixture  of  light  red  and  a  little  lake.  The 
yellows  are  to  be  strengthened  where  it  may  be  judged 
necessary,  and  the  face  will  now  have  received  all  its 
warm  tints,  which  are  to  be  harmonized  by  the  judici- 
ous intermixture  of  the  cold  colours. 

The  hair,  drapery,  back-ground,  and,  in  short,  every 
part  of  the  picture,  ought  to  be  brought  forward  at  the 
same  time  as  the  face,  in  order  to  show  the  proper 
depth  and  strength  of  colour  and  keefiing  in  every  part. 
The  local  colour  of  the  hair  is  laid  in  with  broad  flat 
tints,  marking  out  onlv  the  larger  masses  and  divisions 
with  their  shadows.  Tiie  colours  for  the  hair  may  be 
composed  of  burnt  umber,  lake,  and  indigo,  in  such  pro- 
portions as  may  best  imitate  the  tints  of  the  model ;  for 
light  hair  Roman  ochre  may  be  used  instead  of  burnt 
umber. 

Some  artists,  in  laying  on  the  back  grounds,  Jloat 
them,  as  it  is  called,  with  a  full  mass  of  the  proper 
colour,  perfectly  transparent,  leaving  it  in  a  liorizontal 
position  to  dry  before  it  be  touched  upon,  and  after  re- 
touching it  with  repeated  hatching  and  stippling  till  it 
be  brought  up  to  the  effect  required;  in  this  way  it  is 
extremely  diflicult  to  produce  a  smooth  even  tint.  It 
is  therefore  much  more  convenient  to  add  to  the  colours 
a  little  constant  white,  in  order  to  give  them  a  degree 
of  opacity,  by  which  the  ivory  will  be  more  easily  co- 
vered, the  lint  will  be  much  smoother,  and  it  will  re 
quire  much  less  labour  in  hatching  it  afterwards. 
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In  all  drapeiics,  except  thin  white  ones,  it  is  neces- 
sary to  add  a  considerable  portion  of  opaque  colour,  in 
order  to  give  the  requisilc  solidity  of  cfl'ccl.  In  lighter 
coloured  draperies,  cjrislanl  "v/tiCc  may  be  mixed  with 
the  colours,  but  in  stuffs  where  great  strength  of  colour 
is  required,  those  pigments  wliich  are  in  themselves 
opaque,  may  be  used,  such  as  the  ochres,  verniillion, 
Indian  red,  umber,  which  all  give  body  and  consistency 
to  any  other  colours.  In  dark  grey,  purple,  and  black, 
a  little  constant  \vl)itc  will  be  most  suitable.  In  repre- 
senting thin  white  draperies,  such  as  muslins,  and  the 
like,  tlie  opaciuc  white  must  only  be  used  in  heightening 
the  lights;  the  shadows  maybe  done  with  transparent 
colours  as  delicately  as  possible,  in  order  to  assimilate 
the  style  of  handling  as  much  as  possible  to  the  quality 
of  surface  of  the  object. 

The  draperies  and  back-grounds  should  be  laid  on 
in  full  masses,  with  a  large  hair  pencil,  crossing  and 
working  the  colour  in  every  direction ;  and  if  it  be  sufti- 
cienlly  opaque,  it  will  cover  the  surface  of  the  ivory 
without  much  retouching.  The  lights  are  to  be  com- 
posed of  the  proper  colour,  thickened  with  constanc 
ivfiite. 

.  The  general  effect  of  the  whole  woik  being  made 
out  according  to  the  rules  now  given,  it  will  be  neces- 
sary to  carry  on  the  several  details  through  all  their 
stages  in  the  same  manner. 

In  bringing  the  face  to  its  proper  strength  of  shadow 
and  colour,  the  warm  tints  ought  in  general  to  predo- 
minate ;  it  will  require  however  various  cool  tints  to 
be  introduced,  in  order  to  give  brilliancy  to  the  lights, 
and  clearness  to  the  shadows  ;  these  tints  must  be  re- 
gulated by  the  taste  of  the  artist,  but  in  general  it  may 
be  recomitiended  to  use  purple  and  olive  tints,  the  for- 
mer composed  of  carmine  and  indigo,  or  ultramarine, 
the  latter  of  indigo  and  burnt  terra  di  Sienna.  The 
colouring  of  the  llesh  will  acquire  additional  clearness, 
by  the  introduction  of  reUccted  lights  of  a  warm  or 
orange  colour,  finely  blended  into  the  cool  lints,  and  the 
full  strength  of  tone  and  harmony  required,  will  be 
given  by  touches  of  carmine,  ochre,  and  raw  terra  di 
Sienna,  in  proper  places. 

When  any  part  of  the  carnations  have  loo  much  of 
any  particular  tint,  so  as  to  injure  the  harmony  of  the 
effect,  it  will  be  most  easily  corrected  by  the  introduc- 
tion of  tints  of  a  directly  opposite  colour;  thus,  if  too 
blue,  orange,  its  opposite  or  contrasting  colour,  must 
be  introduced  ;  if  too  red,  it  must  be  corrected  by  means 
of  green,  and  vice  xiersa,  and  so  on  of  the  rest.  In  the 
article  Accidental  Colours,  in  the  first  volume  of 
this  work,  some  account  of  these  contrasts  of  colour 
will  be  found,  which,  though  chiefly  intended  to  eluci- 
date a  very  singular  optical  phenomenon,  affords  veiy 
impoitant  illustration  of  the  laws  of  the  harmony  of 
colour  in  painting. 

The  doctrine  of  the  contrast  of  colour  is  of  the  ut- 
most practical  utility  to  the  painter,  by  affording  him 
the  means  of  increasing  or  subduing  the  brilliancy  of 
his  tints  in  the  most  easy  and  agreeable  manner ;  lor 
the  appearance  of  anv  given  colour  in  a  picture  will 
not  be  in  the  ratio  of  its  actual  intensity,  but  will  be 
modified  by  the  colours  with  which  it  may  be  contrast- 
ed. Thus  white  will  derive  much  clearness  and  bril- 
liancy by  being  contrasted  with  black,  blue,  or  grey  ; 
yellow  with  orange,  and  so  on  of  the  other  colours  and 
their  contrasts. 

It  is  indispensable  to  the  clearness  and  delicacy  of 


flesh,  that  transparent  colours  only  should  be  admilied. 
The  constant  white  on  the  eye,  and  sometimes  the 
brightest  light  on  the  point  of  the  nose,  aie  the  only 
parts  where  op3(|ue  colours  can  with  propriety  be  used. 

In  finishing  the  hair,  the  shadows  are  composed  of 
a  deeper  tint  of  the  colour  which  forms  the  ground 
work,  its  strength  being  increased  by  the  addition  of  a 
greater  proportion  of  the  mucilage  of  gum  arable;  the 
lights  may  be  taken  off  with  the  scraper,  or  a  sharp 
lancet,  anil  filled  in  with  a  little  transpatcnt  colour  of  a 
proper  lint. 

The  deepest  shadows  of  the  draperies  arc  composed 
chiefly  of  transparent  colours,  worked  with  an  increased 
proportion  of  gum  arable,  by  which  the  depth  and  clear- 
ness of  the  colours  will  be  greatly  increased.  Where 
great  richness  in  the  tints  of  drapery  is  required,  it  will 
often  be  found  of  great  advantage  to  lay  one  colour  over 
another,  instead  of  niixing  them  together  in  one  lint,  as, 
for  instance,  a  wash  of  lake  or  carmine,  laid  over  a  tint 
of  verniillion,  will  produce  a  crimson  lint,  almost  equal 
in  depth  and  richness  to  oil  colours,  a  process  analogous 
lo  what  is  called  in  oil  painting  glazing.  The  glazing 
colour  must  necessarily  be  perlcclly  transparent;  and  if 
the  lint  glazed  in  this  manner  be  opaque,  the  richness 
of  the  effect  will  be  greater. 

In  like  manner,  if  any  part  of  the  picture  has  too 
much  of  any  particular  colour,  it  "ill  be  best  corrected 
by  a  lianspaicnt  wash  of  its  opposite  or  conlrasling  co- 
lour; thus,  if  the  red  predominate,  a  transparent  wash 
of  green  will  subdue  it,  and  bring  it  into  harmony  ;  if 
green  be  loo  prevalent,  it  may  be  harmonized  with  red, 
and  so  on;  and  the  finishing  touches  may  be  added  in  a 
delicate  manner,  so  as  to  bring  up  the  effect  lo  a  proper 
degree  of  smoothness. 

The  scientific  arrangement  of  the  colours  of  the  dra- 
pery in  a  miniature,,  is  of  the  greatest  importance  lo  its 
effect.  In  subjects  where  delicacy  of  sentiment  ought 
to  predominate,  the  colours  must  be  modest  and  sober, 
without  much  variety  ;  in  gayer  subjects,  a  greater  di- 
versity of  colour  is  admissible,  without,  however,  vio- 
lent contrasts  or  abrupt  transitions,  which  ininiaiure 
painting  hardly  admits  of  in  any  case. 

In  miniature  painting,  it  is  of  great  importance  to 
have  a  thorough  knowledge  of  the  qualities  of  the  va- 
tious  pigments  made  use  of,  both  as  to  the  tints  they 
form  when  mixed  with  one  another,  and  their  transpa- 
rency or  o|)acily,  as  fitting  them  for  the  different  parts 
of  the  work;  for  although  the  same  tint  may  be  com- 
posed from  difi'erent  pigments,  its  fitness  for  any  par- 
ticular part  of  the  picture  must  be  determined  by  the 
quality  of  its  grain,  iis  smoothness,  transparency,  or 
opacity.  Thus,  in  the  carnations,  the  most  delicate  and 
transparent  pigments  only  can  be  admitted  ;  in  woollen 
sluHs,  and  other  substances  of  the  less  flimsy  sort,  the 
opaijue  pigments,  (with  even  an  addition  of  while  to 
increase  their  consistency,)  are  most  suitable  ;  while  in 
thin  light  draperies,  transparent  colours  will  be  most 
convenient  lor  the  shadows,  and  the  lights  may  be  de- 
licately heightened  with  opaque  colours. 

The  following  are  a  list  of  the  pigments  most  gene- 
rally used  in  miniature  painting;  and  in  reference  lo 
ihe  above  observations,  we  have  arranged  tliem  into 
tliiee  classes,  viz.  Transparent,  Semitransparent,  and 
Opaque. 

O/taque  Colours. 
Constant  White,  Vermillion, 

Flake  While,  Indian  Red, 
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Yellow  Ochre, 
Roman  Ochre, 
Prussian  Green, 


IJurnt  Umber, 
Lamp  Black. 


Transfiarent  Colours. 


Gall  Stone, 
Gamboge, 
Sap  Green, 
Brown  Pink, 
Lake, 


Carmine, 
Vandyke  Brown, 
Sepia, 

Ivory  Black, 
Indigo. 


SemiCrani>/iare7it  Colours. 


Burnt  Terra  di  Sienna, 
Indian  Yellow, 
Ultramarine, 


Antwerp  Blue, 
Burnt  Oclire. 


These  colours  are  usually  made  up  into  cakes,  and 
rubbed  with  water  upon  a  stone  plate  or  tile.  The  best 
water  colour  cakes  are  those  manufactured  by  Newman 
Ec  Co.  and  Smith,  Warner  Sc  Co.  of  London. 

The  colours  are  diluted  to  a  proper  consistency  with 
clean  water,  and  worked  with  hair  pencils. 

In  water  colour  painting  of  every  kind,  the  addition 
of  a  very  minute  quantity  of  ox-gall  to  the  water,  will 
make  the  colours  work  with  great  ease,  particularly 
where  any  grcasiness  occurs.  The  ox- gall,  as  procured 
from  the  shambles,  may  be  boiled  to  dryness  in  a  cup, 
and  in  this  state  it  may  be  preserved  for  any  length  of 
time.  A  small  quantity  of  this  substance  in  the  dry 
state,  not  larger  than  a  pin-head,  will  be  sufficient  for 
a  wine-glassful  of  water,  and  with  this  the  colours  are 
to  be  wrought.  The  ox-gall  may  also  be  preserved  for 
a  long  time  in  the  fluid  state,  by  mixing  it  with  a  little 
spirit  of  wine,  or  other  ardent  spirit. 

It  is  also  necessary  to  have  a  small  phial  of  the  solu- 
tion of  gum  Arabic,  which  is  to  be  added  to  the  colours, 
as  may  be  required,  particularly  where  it  is  desirable  to 
give  great  depth  of  tone  to  the  picture. 

The  chief  quality  in  a  hair  pencil  is,  to  have  great 
elasticity,  and  a  fine  point,  without  being  itself  too  small. 
The  sable  hair  pencils  are  the  best  sort. 

"When  a  miniature  picture,  by  repeated  working  and 
touching,  has  acquired  any  asperities  on  its  surface,  it 
will  be  necessary  to  remove  them  by  the  dextrous  ap- 
plication of  the  scraper,  and  any  damage  that  it  may  have 
sustained  by  this  process,  is  easily  repaired  with  the 
hair  pencil,  and  a  little  colour.  The  scraper  is  also  of 
great  use  in  obliterating  small  touches,  which  it  would 
be  inconvenient  to  wash  off  with  water,  but  if  the  altera- 
tion required  is  extensive,  it  is  preferable  to  wash  the 
part  with  water  and  hair  pencil. 

In  the  execution  of  a  miniature,  there  are  three  dif- 
ferent modes  of  laying  on  the  colours,  namely,  by  flat 
washes,  by  hatching,  and  by  stippling.  The  first  term 
sufficiently  explains  itself,  and  by  iliis  process  the  greater 
part  of  the  miniature  ought  to  be  executed.  Hatching 
is  that  method  by  which  lines  arc  made  to  cross  each 
other  in  every  direction,  in  Uic  manner  of  a  stroke  en- 
graving ;  and  stipfiling  consists  of  dots  of  greater  or  less 
size  and  closeness,  according  to  the  effect  intended. 
The  hatching  and  stippling  are  chiefly  to  be  cmplo)ed 
in  the  more  delicate  parts  of  the  picture,  where  much 
variety  and  richness  of  colour  are  to  be  given  ;  but  they 
are  to  be  introduced  wiih  much  caution,  so  js  not  <q  de- 
tract from  the  smoothness  or  other  qualities  of  surface 
■which  propriety  may  suggest. 
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With  regard  to  the  degree  of  finishing,  which  it  may 
be  proper  to  bestow  on  works  of  this  kind,  no  rale  can 
be  given;  and  the  example  of  many  eminent  artists  of 
the  British  school,  sufficiently  shews,  that  with  judi- 
cious management,  guided  by  sound  taste,  all  the  pur- 
poses of  art  may  be  attained,  either  with  a  light  and  de- 
licate, or  a  more  elaborate  style  of  execution.  Upon  the 
whole,  we  are  rather  inclined  to  give  the  preference  to 
the  light,  airy,  and  tasteful  style,  as  exemplified  in  the 
works  of  Mr.  Cosway,  and  Mr.  Antony  Stewart,  of 
London,  which  we  conceive  more  suitable  to  the  ^ay 
character  of  miniature  painting.  The  woiks  of  Mr. 
G.  Sanders,  Mr.  A.  Robertson,  of  London,  Mr.  W.  J. 
Thomson,  and  Mr.  Nicholson,  of  Edinburgh,  afford  a 
striking  illustration  of  the  power  and  brilliancy  of  co- 
lour, and  strength  of  chiar'oscuro,  of  which  this  de- 
partment of  art  is  susceptible. 

As  water  colours  are  liable  to  fade  by  exposure  to 
light,  they  ought  to  be  covered  with  a  silk  curtain,  if 
they  are  not  secured  in  a  cabinet,  which  is  the  most 
proper  place  for  works  of  this  description,  particularly 
miniatures,  where  they  may  be  preserved  for  any  length 
of  time.  A  remarkable  proof  of  this  is  given  by 
the  works  of  Cooper,  an  eminent  English  miniature 
painter,  in  the  time  of  King  Charles  the  First ;  those 
specimens  which  have  been  preserved  in  cabinets  have 
retained  all  the  freshness  of  colouring  for  which  he  was 
so  r/.uch  celebrated,  while  those  that  have  been  expos- 
ed to  light  have  lost  all  their  force. 

When  a  miniature  is  finished,  it  is  covered  with  a  con- 
vex glass,  to  which  it  is  fixed  all  round  the  edge  with 
goldbeater's  skin,  and  thus  it  may  be  preserved  from 
injury  for  any  length  of  time. 

In  choosing  the  attitude,  the  good  sense  of  the  artist 
will  naturally  direct  him  to  adopt  that  which  will  be 
most  agreeable,  and  most  characteristic  of  his  model; 
and  the  same  principle  will  regulate  the  effect  of  colour, 
and  ligh.t  and  shadow,  according  as  the  subject  is  gay, 
animated,  or  grave  ;  and  this  will  be  much  influenced 
by  the  proportion  which  the  light  bears  to  the  shadow, 
and  the  manner  in  which  they  are  introduced,  as  well 
as  by  the  quantity  of  warm  or  cold  colour  which  may 
be  allowed  to  predominate.  Thus  the  effect  will  be 
gay,  when  the  white,  delicate  yellows,  orange,  and  the 
other  light  tints  prevail;  it  will  be  grave  or  solemn, 
when  black,  blue,  and  neutral  greys  form  the  basis  of 
this  effect. 

Miniatures  on  vellum  or  paper,  are  executed  in  the 
same  way  as  all  other  water-colour  drawings,  and  as 
these  substances  admit  of  repeated  washes  over  each 
other,  and  of  blending  them  together  without  any  risk 
of  washing  off  the  first  layers  of  colour,  the  piocesses 
of  hatching  and  stippling  are  not  so  indispensable, 
although,  when  judiciously  managed,  they  contribute 
greatly  to  the  richness  of  the  effeci.  The  only  prepa- 
ration which  the  paper  or  vellum  requires,  is  a  simple 
wash  of  the  weak  solution  of  ox-gall  alieady  mention- 
ed, which  is  of  great  importance  in  making  the  colours 
work  sweetly.  Whether  vellum  or  paper  be  used,  in 
subjects  of  so  much  delicacy  as  portraits  of  the  size 
in  which  miniatures  are  executed,  it  is  obvious  that  that 
which  has  the  smoothest  surface  will  be  the  most  proper. 
What  is  called  Bristol  card,  affords  the  best  surface,  and 
most  agreeable  ground ;  it  is  usually  of  considerable 
thickness,  and  is  rendered  extremely  smooth,  by  means 
of  hot-pressing. 

Miniature  whole  lengths,  are  frequently  executed  in 
4H 
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water  colours  on  Bristol  card  ;  and  aUhougli  this  mate- 
rial does  not  equal  ivory  in  the  clearness  and  depth  of 
tone  which  it  gives,  it  is,  under  the  hands  of  a  skilful 
and  scientific  artist,  susceptible  of  much  beauiy  of 
effect,  and  delicacy  of  finishini;.  We  may  mention  as  a 
proof  of  this,  Mr.  Nicholson's  beautiful  portraits  of  Mrs. 
Scott  Moiicritfl",  and  of  the  Earl  of  Buchan. 

Miniature  nv/iole  lengths,  are  sometimes  executed  on 
Bristol  card,  the  face  only  being  executed  in  colours, 
and  the  rest  being  finished  up  to  greater  or  less  effect 
with  the  black  lead  pencil.  Sometimes  the  sky  and 
black  ground  are  also  delicately  tinted  with  water  co- 
lours. Formerly,  the  French  and  Icalian  artists  painted 
miniatures  entirely  in  body  or  opaque  colours,  bui  as 
these  colours  are  easily  injured,  and  have  none  of  the 
depth  and  brilliancy  which  are  so  great  a  charm  in  the 
miniatures  of  our  best  British  artists,  piiinted  in  the 
usual  manner,  it  is  now  little  practised.  This  mode  of 
art  is  executed  by  simply  adding  constaiit  while  to  the 
transparent  colours,  and  thus  giving  them  a  body.  Mi- 
niatures have  sometimes  been  painted  in  oil  colours, 
and  this  forms  by  far  the  most  permanent  species  of 
art ;  it  was  much  practised  by  our  countryman  Jame- 
son, called  the  Scotch  Vandyke,  and  he  jjave  to  it  all 
the  freedom  of  execution,  and  beauty  of  colouring,  for 
which  his  larger  works  are  distinguished.  When  mi- 
niatures are  to  be  painted  in  oil,  they  may  be  painted 
on  Biistol  board,  previously  saturated  with  drying  oil, 
on  pannel,  or  plates  of  copper,  which  last  is  cenainly 
the  best  for  this  purpose. 

Some  artists,  in  painting  miniatures  on  ivory,  exe- 
cute the  face  only  in  water  colours,  in  the  usual  way, 
and  having  covered  it  with  a  coat  of  varnish,  finish  the 
rest  in  oil  colours;  this  combination,  however,  of  the 
two  materials,  oil  and  water-colours,  is  seldom  very 
harmonious ;  but  it  is  very  durable,  as  the  water-co- 
lours are  not  liable  to  fade,  after  having  received  the 
varnish ;  but  the  water-colour  miniatures  executed  ac- 
cording to  the  process  which  we  have  first  noticed  in 
this  article,  must  always  obtain  the  preference  for  beau- 
ty of  eflect,  and  if  properly  secured  from  external  in- 
jury, and  excluded  from  the  light,  will  be  sufficiently  du- 
rable,    (p.  G  ) 

MINING.     See  Mines  of  Coal,  and  Veins. 

MINORCA,  Menohica,  or  the  Smaller,  compared 
with  Majorca,  is  the  second  of  the  Balearic  isles  in  point 
of  importance,  and  is  situated  in  40*  N.  latitude,  and 
30°  45'  E.  longitude,  about  ten  leagues  to  the  north- 
east of  Majorca.  It  is  of  a  long  and  narrow  shape,  circu- 
lar towards  the  north,  and  concave  on  the  south  coast  ; 
about  13  lea^^ues  in  length,  and  38  in  circumference. 
It  hus  been  successively  possessed  by  the  Carthaginians, 
Roma. IS,  Vandals,  Moors,  Arragonese,  and  Castilians  ; 
and,  for  more  than  a  century  past,  has  fallen  by  turns 
into  the  hands  of  the  Ausirians,  British,  French,  and 
Spaniards.  Various  antiquities  are  still  discernible, 
and  otliers  are  occasionally  discovered  in  the  island, 
■which  indicate  the  history  of  its  former  possessors.  In 
the  district  of  Alayor,  is  a  large  round  mass  of  unhewn 
stones  heaped  together  without  any  cement,  called  by 
the  islanders  an  altar  of  the  Gentiles.  There  is  a  cavity 
at  its  base,  with  a  low  entrance;  and  on  its  conical 
summit,  a  flat  place,  capable  of  containing  eight  or  ten 
persons.  Its  origin  is  ascribed  to  the  Celtic  druids. 
On  thu  summit  of  M..uiit  St.  Agatha,  also,  are  the  ves- 
tiges of  an  old  fuiilfii.ation,  «hii:h  is  considered  as  a 
Roman  work.     Sepulchres,  sepulchral  lamps,  urns,  and 


lacrymatorics,  small  coarse  bronze  figures,  medals,  and 
coins  of  various  nations,  are  found  in  the  greatest  abun- 
dance. 

The  island  is  generally  flat  in  its  surface,  particularly 
on  the  south  coast;  and  the  soil,  though  rocky  or  thin, 
is  in  most  respects  tolerably  productive.  It  is  luuch 
e.\posed  to  the  north  winds,  which  greatly  injure  the 
growth  of  the  trees  on  that  quarter;  but  snow  is  sel- 
dom seen  in  the  winter  season,  and  the  climate  during 
the  spring  is  mild  and  salubrious.  In  autumn,  ihe  rains 
are  extremely  heavy;  and  in  summer,  the  heat  and 
drought  arc  most  oppressive. 

The  principal  mountain  is  Mount  Toro,  nearly  in  the 
centre  of  the  island,  steep  and  conical,  with  a  Hat  sum- 
mit, on  which  is  built  an  Augustine  monastery,  to 
which  penitents  and  pilgrims  ascend  barefooted  at  all 
times  of  the  year.  The  most  remarkable  natural  curi- 
osities are  an  extensive  grotto  near  Ciudadella,  full  of 
beautiful  stalactites  ;  and  in  its  vicinity,  a  subterranean 
lake  of  suit  water.  Iron  ore  and  lead  ore  are  common, 
and  marble  of  various  qualities  and  colours.  Lime- 
stone, full  of  petrified  shell-fish  and  other  admixtures, 
is  very  abundant;  besides  line  blue  slate,  and  excellent 
white  soft  stone,  which  hardens  by  exposure  to  the  air. 
Red  coral  is  found  in  great  quantities  on  the  shores  ; 
and  sometimes  the  fishers  bring  up  large  pieces  of  white 
coral  in   their  nets.     Fossils  and  shells  are  numerous. 

The  wild  animals  of  the  island  are  chiefly  hares,  rab- 
bits, and  hedge-hogs  ;  but  birds  of  different  species  are 
very  numerous.  The  fish  around  the  coast  is  abundant 
in  all  seasons,  and  of  excellent  quality.  Oysters,  and 
other  kinds  of  shell-fish,  arc  also  plentiful  and  good. 
Horses  are  sufficiently  common  ;  but  mules  and  asses 
are  chiefly  used  in  riding.  The  mules  are  very  hand- 
some ;  and  some  of  them  are  not  less  than  sixteen  hands 
high.  The  ass  also  is  of  a  large  breed,  and  by  good 
management  is  rendered  a  very  tractable  animal.  The 
other  domestic  animals  are  horned  cattle,  sheep,  goats, 
and  pigs,  of  which  last  considerable  numbers  are  reared 
in  the  island.  The  principal  crops  are  wheat,  barley, 
and  a  little  maize  ;  but  fiuit  of  every  kind  is  very  plen- 
tiful. The  olive  trees  grow  spontaneously;  but  the 
fruit  is  used  more  for  pickles,  than  making  oil.  Both 
red  and  white  wines  are  made  from   the  grapes. 

The  inhabitants  of  Minorca  have  no  manufactures 
or  articles  of  commerce;  but  might  easily  produce  for 
exportation,  as  well  as  foi  tlieir  own  use,  cotton,  flax, 
oil,  saffron,  and  quantities  of  excellent  fruit.  Their 
exports  consist  chit-fly  of  a  little  wool  and  cheese,  to 
the  value  of  2,500/.  sterling  per  annum;  wax,  wine, 
honey,  and  salt,  to  tne  animal  value  of  above  17000./. 
The  imports  are,  corn,  rice,  sugar,  coffee,  brandy,  to- 
bacco, spices,  linen,  fine  clotiis,  pitch,  cordage,  and 
some  articles  of  furniture.  The  island  is  provided  with 
the  finest  harbours  in  the  world,  particularly  those  of 
Fornella,  and  Port  Mahon,  which  are  capable  of  con- 
taining the  largest  fleets. 

The  island  is  divided  into  four  districts  or  terminos  ; 
and  the  principal  towns  are,  Ciudadella,  Mahon,  Alayor, 
Feiarias,  and  Mercadcl.  Ciudadella,  the  capital,  situ- 
ated to  the  north-west,  with  a  small  harbour,  is  a  very 
ancient  place,  tolerably  fortified,  and  containing  about 
700  houses.  Mahon,  which  is  now  the  principal  town, 
is  situated  on  a  rocky  promontory,  very  tlifiicult  of  ac- 
cess from  the  land-side,  and  defended  by  Fort  St.  Philip, 
formerly  of  great  strength,  but  of  late  comph  tely  de- 
molished  by   the   Spanish  government.     Alayor,  about 
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lialf-way  between  Malion  and  Ciudadella,  is  tolerably 
well  built,  and  is  chiefly  remarkable  for  the  sculptuie 
and  paintings  which  decorate  the  interior  of  its  church, 
and  which  are  the  works  of  a  self-taught  artist,  a  native 
of  Majorca.  The  other  two  towns  are  mean  villages  in 
the  central  district  of  the  island.  The  whole  popula- 
tion of  the  island  is  estimated  at  30,000.  The  inhabii- 
ants  are  a  quiet  race.  They  still  preserve  among  them 
the  skilful  use  of  the  sling,  for  which  their  ancestors 
were  renowned.  They  are  remarkably  attached  to  their 
religious  ceremonies,  and  delight  in  pilgrimages  and 
processions.  The  dress  of  the  men  resembles  that  ol 
Majorca  ;  but  that  of  the  women  is  rather  peculiar. 
They  have  very  long  waists,  and  short  full  petticoats. 
They  wear  a  piece  of  muslin  or  crape  under  the  chin, 
rising  on  each  side  of  the  face  till  n  join  a  hatidkerchief 
drawn  tight  across  the  forehead.  Oier  the  head  is  a 
large  jjiece  of  muslin  hanging  down  like  a  cloak  ;  and 
sometimes  they  have  red  mantles  tied  behind  with  yel- 
low ribband,  under  which  their  hair,  tied  close  at  the 
neck,  hangs  down  like  a  horse's  tail.  One  of  their 
strangest  practices  is  their  mode  of  churning,  which  is 
done  by  a  woman  holding  by  two  pegs  in  the  wall  to 
keep  herself  steady,  while  with  one  foot  naked  she 
stamps  in  a  tub  of  cream,  till  it  becomes  butter.  The 
possession  of  Minorca  is  considered  as  highly  important 
to  the  B^  itish  navy  in  the  Mediterranean. — Set-  La- 
borde's  Travels  in  S/iairi,  vol.  ili.;  Williams'  Voyage  u/i 
the  Mediterranean  ;  and  Armstrong's  A''acural  Historij  of 
Minorca,     (y.) 

MINOS.     S-.'e  Crete. 

MINSTREL.     Sec  Bard,  Dr.\ma,  and  Poetry. 

MINT,  is  a  word  used  to  denote  the  place  where  the 
kinti's  money  is  coined.  In  our  article  Coining  Ma- 
chinery, we  have  already  given  so.ne  account  of  the 
English  mint,  and  of  tlie  old  as  well  as  the  new  ma- 
chinery used  for  the  purposes  of  coinage.  VVe  shall, 
therefore,  confine  our  attention  at  present  to  a  short  no- 
tice respecting  the  mints  ol  England  and  Scotland,  and 
conclude  the  article  with  an  account  of  Mr.  Barloii's  new 
machine  for  equalizing  the  thickness  of  slips  of  metals, 
■which  has  been  intr(Kluced  into  the  mint  since  our  arti- 
cle on   Coining    Machinery  was  published. 

English  Mint. 

The  early  history  of  the  English  mint  is  involved  in 
much  obscurity.  At  a  very  early  period,  mints  and 
exchanges  were  established  in  various  parts  of  England. 
In  A.  D.  9i8,  Athelstaiie  established  rules  for  the  regu- 
lation of  the  mints.  He  enacted,  that  only  one  kind 
of  coin  should  be  current,  and  he  granted  to  different 
towns  a  number  of  moneyers,  in  proportion  to  their 
size,  and  one  moneyer  to  all  burghs  of  inferior  note. 
When  any  alteraticjii  took  place  upon  the  coins,  the  dies 
were  issued  to  these  mints,  for  which  a  regular  fee  was 
paid  by  the  moneyers,  besides  their  annual  rent. 

In  the  18th  year  of  Edward  II.  a  considerable  change 
took  place.  He  appointed  a  master,  warden,  comptrol- 
ler, king's  and  master's  assay  master,  and  king's  clerk, 
with  several  inferior  offii  ers,  and  this  constitution  con- 
tinued with  but  few  changes  till  the  year    1815. 

In  1798  a  committee  was  appointed  to  consider  the 
establishment  and  constitution  of  his  M.ijesly's  mint, 
and  the  result  of  this  appointment  was  the  erection  of  a 
new  mint,  with  highly  improved  machinery,  between 
1805  and  1810. 

In  1814  Mr.  Wellesley  Pole  was  appointed  master  of 


the  mint,  and  drew  up  a  report  relative  to  its  constiiu- 
tion,  winch  was  iniioduied  in  Mc.rch  1813.  The  to;" 
lowirit;  is  a  lisl  of  Hit   principal  •  fficers. 

1.  Deputy  master  and  warden.      9.  Chief  engineer. 

2.  King's  assayer.  10   Weigher  and  teller. 

3.  Comptroller.  11.  Surveyor  ot  meltings. 

4.  Siiperiiitendant  of  machin-  12.  Do.  ot'themone\  presses. 

ery  and  clerk  of  the  irons.     13.  Probationer  assayer. 

5.  King's   clerk   and   clerk   of    14.  Mastei's  second  clerk. 

the  papers.  15.  Assistant  engravtr. 

6.  Mastei's  assayer  16.  Mint  or  buUion  porter. 

7.  Master's  first  clerk  &.  melter.  17.  Warden  of  the  mint 

8.  Provost  and  company  of  rao-  18.  Stamper  of  money  weights. 

neyers.  19.  Solicitor  of  the  mint,  6i.c 

Our  limits  will  not  permit  us  to  cnier  into  any  tieiail 
respecting  the  duties  of  these  various  offic<:rs  and  the 
regulations  to  wiiich  they  are  subject  ; — details,  indeed, 
which  cannot  be  supposed  to  possess  a  higher  interest 
than  those  which  relate  to  any  other  great  manufac.ory. 
Our  readers,  however,  will  find  the  fullest  information 
on  tnis,  and  all  other  subjects  connected  with  the  mint, 
in  the  Rr\.  Rogei  Ruduiii^'s  Annals  of  the  Coinage  of 
Great  Britain  and  its  Deftendencies,  in  5  vols.  4to. 

Scottish  Mint. 

The  early  history  of  the  Scottish  mint  is  very  ob- 
scure. It  consisted  probably  of  very  simple  apparatus, 
and  few  materials,  which  were  kept  in  the  immediate 
vicinity  of  the  king.  The  royal  prerogative  of  coinage 
does  not  seem  to  have  been  ever  delegated  to  subjects 
in  Scotland,  and  it  is  explicitly  declaied  to  be  vested  in 
the  king,  who,  according  to  a  statute  1424,  cafi.  24  is 
to  cause  new  money  to  be  struck  when  I  e  consiocs  it 
suitable  and  profitable  for  the  realm.  Various  pl.ices 
of  coinage  appear  on  the  earlier  coins,  but  the  principal 
mint  was  certainly  at  Edinburgh,  at  least  from  the  time 
that  :his  city  became  usually  the  royal  residence,  and  it 
continued  there  until  the  union  of  the  kingdoms.  The 
other  mints,  if  such  they  can  be  called,  were  at  St.  An- 
drew's, Perth,  Dundee,  Aberdeen,  Stilling,  Dunbarton, 
Linlithgow,  Berwick,  Roxburgh, and  Annan.  The  mint 
of  Perth  or  Dundee  was  worked  before  the  accession  of 
James  VI.  It  IS  not  explained  whether  gold  was  struck 
elsewhere  than  in  Edinburgh  ;  and  the  name  of  the 
place  of  the  mintage  billon,  or  copper  washed  with  sil- 
ver, first  introduced  in  the  reign  of  J,.nies  II  between 
1436  and  1460,  is  rarely  seen  upon  it:  Cardonnel  A'u- 
mismata  Scotits,  p  147.  Anciently  the  mint  is  denomi- 
nated the  cunyie  house  or  coining  house,  and  its  appa- 
ratus, Xhe  irons.  Therefore,  when  the  reformers  in  1559 
took  possession  of  the  mint,  they  considered  themsilves 
as  effectually  interrupting  its  operations,  by  carrying 
off  the  coining  irons  ;  and,  in  a  royal  proclamation,  it  is 
declared,  "  they  have  taken,  and  yet  withhold  the  irohs 
of  our  cunyie  house,  which  is  one  of  the  chief  points 
that  concernetli  our  crown."  Keith's  History,  p.  94. 
K>iox's  History  of  the  Church,  p.  301.  3>  2  They  de- 
fended their  proceedings,  because  the  government  were 
impoverishing  the  country,  by  issuing  a  quantity  of  base 
money,  called  hardheads.  The  same  simplicity  of  ap- 
paratus was  continued  with  little  deviation  until  the 
reign  of  Charles  II.  when  the  coining  press  was  intro- 
duced into  the  Scottish  mint ;  but  if  the  nature  of  the 
products  be  considered,  it  seems  not  unlikely  that  some 
better  mechanical  method  than  merely  hammering  coins 
or  medals  must  have  been  adopted.  On  the  event  ot 
the  union.  Queen  Anne  issued  a  warrant  in  1707,  direct- 
ing that  the  officers  of  the  mint  should  be  instructed 
4  H  2 
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in  the  plan  pursued  by  the  English  mint,  and  soon  after 
ihe  whole  currency  was  recalled  by  proclamation,  to  be 
vecoined. 

Some  antiquaries  conject.ure  that  the  earliest  Scottish 
mintage  belongs  to  Alexander  I.  Hut  it  is  doubtful 
whether  the  silver  penny  ascribed  to  him  is  not  of  his 
successors  of  the  same  name.  Many  are  seen  of  Wil- 
liam, who  reigned  1189 — 1214,  yet  nothing  is  said  of 
the  mint  until  the  time  of  David  II.  in  1329 — 1371. 
Then  a  statute  ordains  a  new  coinage,  with  a  distin- 
guishing mark,  signum  notabile,  that  the  chamberlain 
shall  agree,  on  part  of  the  king,  with  the  coiner,  (mone- 
farius)  and  the  workmen  ;  and  the  warden,  (ciistos  mone- 
ra)  and  master  of  the  money  or  master  coiner,  {magister 
vionetarius,)  arc  also  named  :  Utatutc,  Dav.  II.  cap.  38. 
46.  In  this  reign,  the  mint  perhaps  subsisted  on  a  re- 
gular establishment,  for  certain  privileges,  such  as  ex- 
emption from  taxes,  sitting  on  juries,  and  other  bur- 
flcns,  are  conferred  on  Adam  Tore,  warden,  James 
JMilliken,  mint-master,  and  their  servants,  by  a  charter 
dated  in  1358.  These  privileges  were  renewed  by 
James  V.  in  1542  and  his  successors,  and  so  lately  as 
the  year  1781,  the  officers  of  the  mint  proposed  to  take 
advantage  of  them.  The  number  of  officers,  and  the 
nature  of  their  duties,  were  different  at  different  times. 
At  length  the  establishment  is  described,  in  an  act  of 
Privy  Council  in  1567,  as  consisting  of  a  general  of  the 
coining  house,  master  coiner,  warden  assayer,  and  sink- 
er, together  with  melters,  forgers,  and  printers  ;  and  it  is 
described  nearly  in  the  same  terms  in  statute  1597,  caji. 
049.  with  the  addition  of  another  officer,  the  counter 
warden.  By  the  articles  of  the  Union.,  §  16.  it  is  provided 
that  the  establishment  shall  be  subsequently  preserved 
on  the  same  basis  as  before  it,  and  now  the  officers  con- 
sist of  general,  master,  counter-warden,  assayer,  and 
smith.  It  is  not  evident,  when  the  denominations  of  the 
diffierent  oflicers  was  bestowed,  from  which  alone  a 
correct  history  of  the  establishment  could  be  deduced. 
In  the  records  we  find  appointments  to  the  office  of  ge- 
neral in  1559,  and  afterwards  of  master  of  the  coining- 
house  in  1538,  warden  in  1539,  counter-warden  1542, 
master-coiner  1565,  sinker  or  hacker  of  the  irons  1546, 
keeper  of  the  king's  coining  irons  1525,  assayer  1329 — 
1370.  This  last  office  was  then  granted  to  John  Gold- 
smith, burgess  of  Edinburgh.  JVIr.  Rudding  observes, 
that  he  has  obtained  the  name  of  only  two  wardens  of 
the  Scottish  mint,  but  we  have  remarked  so  many,  that 
there  seems  to  have  been  a  regular  succession  from  a 
very  early  period.  Indeed,  the  duties  of  this  officer, 
and  those  of  the  counier-warden,  have  been  always  very 
important.  By  Stat.  1483,  §93,  it  is  enacted,  that  the 
king  shall  appoint  a  wise  man,  that  has  knowledge  in 
money,  to  be  warden,  who  by  Stat.  1551.  §  33,  58.  is 
rendered  responsible  for  the  quality  of  the  coinage. 
He  is  to  furnish  the  master-coiner,  who  is  made  respon- 
sible for  the  quantity  of  the  coinage,  wiih  bullion,  and 
keep  an  account  of  the  number  of  ounces  struck  yearly, 
Stat.  1488.  It  has  been  affirmed,  that  foreigners  were 
employed  as  engravers  to  the  Scottish  mint  of  old,  but 
we  have  been  able  to  find  very  few,  if  any,  such.  Briot, 
a  French  artist,  was  employed  to  engrave  the  dies  for 
the  coronation  medal  of  Charles  I.  in  1653,  and  the  suc- 
cessors of  this  sovereign  commanded  the  celebrated 
Thomas  Simon,  in  1662,  to  make  puncheons  for  gold  and 
silver  coinage  in  the  Scottish  mint  :  Fertue,  Works  of 
Simon,  jififiendix,  p.  71.  The  abilities  of  the  artists 
were  exceedingly  various,  and  the  erroneous  legends 


prove  their  ignorance  of  the  language,  regarding  which 
they  were  employed  ;  thus,  on  the  coins  of  James  IV. 
1488 — 1513,  for  liex  Scolorum,  we  see.  Rex  Cot,  Cotto, 
or  Cotni.  The  quality  of  the  products  of  the  Scottish 
mints,  however,  was  not  inferior  to  what  came  from 
some  of  the  cotemporary  mints  in  Europe,  and  in  the 
sixteenth  century,  probably  surpassed  those  of  England. 
Many  of  the  dies  are  said  to  have  beon  recently  in  pre- 
servation. A  great  quantity  of  base  coin  was  continu- 
ally in  circulation  ;  and,  notwithstanding  successive  or- 
dinances that  the  national  coinage  should  be  of  the  same 
weight  and  fineness  as  the  English,  there  were  many 
complaints  in  England  of  its  inferiority.  Its  circula- 
tion there  was  prohibited,  but  it  was  allowed  to  be 
brought  to  the  mint  as  bullion.  Rudding — Annala  of 
the  Coinage,  vol.  i.  p.  443,  484.  The  numerous  forge- 
ries in  Scotland  led  to  a  penal  statute  against  "  forging 
the  king's  irons  ;"  and  magistrates  were  enjoined  to  esta- 
blish "  sufficient  clipping  houses"  where  the  "  clipper" 
was  to  have  a  certain  remuneration  for  destroying  false 
money.      Stat.  1540,  ca/i.  124. — 1567,  cafi.  19. 

From  the  strict  prohibitions  against  exporting  the 
precious  metals,  and  the  anxious  enactments  for  their 
import  under  inspection  of  the  warden,  the  mint  evi- 
dently laboured,  in  general,  under  a  deficiency  of  bul- 
lion. However  a  very  fine  coinage  from  the  native  gold 
of  Scotland  was  issued  by  it  in  the  year  1539,  in  what 
are  called  bonnet  pieces.  Nearly  two  centuries  antece- 
dent to  that  period,  a  gold  coin  or  medal  was  struck  of 
David,  which  has  been  supposed  English  workmanship; 
and  in  1478  a  gold  medal  of  James  IV.  weighing  two 
ounces,  was  struck  at  Berwick,  and  sent  by  him  to  the 
shrine  of  a  saint  in  France. — Pinkcrton  on  Medals,  vol. 
ii.  p.  113.  At  this  latter  period  the  native  gold  was 
scpaiatcd  from  the  sand  by  washing;  and  it  is  affirmed 
that,  in  the  subsequent  reign,  Germans  repairing  hither 
in  quest  of  that  metal,  had  engaged  300  persons  in  their 
service,  and  recovered  as  much  as  to  afford  large  sums 
to  the  king.  In  the  earlier  years  of  James  VI.  Corne- 
lius Devosse,  a  German  lapidary  in  London,  obtained  a 
grant  of  the  gold  mines  in  Scotland,  from  the  recom- 
mendations of  Queen  Elizabeth,  on  condition  that  the 
whole  gold  procured  by  him  should  be  carried  to  the 
mint.  The  subject  continued  to  attract  much  attention 
after  the  union  of  the  crowns,  more,  perhaps,  than  it 
merited.  A  master  of  all  mines  and  minerals  was  ap- 
pointed in  1607,  and  the  gold  and  silver  mines  of  Les- 
mahago  were  bestowed  on  the  Marquis  of  Hamilton  in 
1620. — Records  of  the  Privy  Seal.  In  30  days,  eight 
pounds  of  native  gold  were  brought  to  the  mint,  by  the 
German  lapidary,  where  it  was  coined  into  L.3  pieces, 
each  an  ounce  in  weight.  All  of  these,  which  could 
not  exceed  100  in  number,  have  utterly  disappeared. 
The  workmen  also  obtained  gold,  which  they  sold  for 
20  shillings  Sterling  an  ounce.  Besides  what  was 
brought  to  the  mint,  it  is  said  in  the  Manuscripts  of 
Atkinson  on  this  subject,  who  was  personally  concern- 
ed, that  a  partner  in  the  mining  concern  got  as  much 
native  gold  as  enabled  an  artist  in  Edinburgh  to  make 
"  a  fair  deep  bason,"  capable  of  holding  an  English 
gallon  to  the  brim,  which  the  Earl  of  Morton  presented 
full  of  gold  unicorns  to  the  king  of  France,  assuring 
him  that  both  were  from  the  native  gold  of  Scotland. 
It  is  not  recorded  by  any  other  author,  that  the  mint 
produced  that  coin,  the  unicorn,  of  Scottish  gold. 
-Another  contract  seems  to  have  been  made  with  a  dif- 
ferent foreigner,  vyherein  provision  was  made  in  like 
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inanner  for  supplying  the  mint.  Atkinson  affirms  that 
Mr.  Bulmer,  afterwards  Sir  Bevis  Bulmer,  presented  a 
porringer,  made  of  Scottish  gold,  to  Queen  Elizabeth, 
and  alludes  to  a  coinage  different  from  the  former. 
Somewhat  later,  namely  in  1633,  a  fine  medal  of  Scot- 
tish gold,  issued  from  the  Edinburgh  mint,  on  the  coro- 
nation of  Charles  I.  inscribed  around  the  edge,  ex  auro 
UT  IS  SCOTIA  REPERiTLR.  There  was  no  gold  coin- 
age in  the  two  reigns  sacceeding ;  and  the  last  in  Scot- 
land was  that  of  William  III.  in  I'Ol,  struck  from  some 
gold  sent  home  by  the  Scots  Darien  Company.  Native 
gold  is  still  found  in  small  quantities  in  Scotland.  But 
though  silver  has  been  frequently  extracted  from  lead- 
ore,  and  though  Atkinson  gives  an  account  of  the  find- 
ing and  losing  of  a  rich  silver-mine  at  Hilderstone,  in 
the  county  of  Linlithgow,  we  have  not  heard  of  any 
coinage  from   it. 

Perhaps  no  documents  are  exVant  which  shew  the 
total  coinage  in  any  of  the  metals  issuing  from  the  mint 
during  the  reign  of  any  of  the  Scottish  sovereigns;  nor 
is  it  probable  that  either  bullion  or  money  ever  could  be 
abundant  in  a  country  alike  destitute  of  domestic  pro- 
ducts and  foreign  commerce.  William  the  Lyon  hav- 
ing been  taken  prisoner,  was  ransomed  for  40,000 
merks,  and  David  II.  nearly  two  centuries  after,  was 
ransomed  for  100,000,  which  must  have  drained  the  na- 
tion of  a  large  portion  of  the  currency,  and  led  to  the 
employment  of  the  mint  for  the  special  purpose  of  pro- 
ducing it.  Attempts  have  been  made  to  prove  that 
great  advantage  was  derived  from  a  monopoly  of  trade 
with  France.  "  Nay,"  says  one  author,  "  who  would 
believe  it,  were  it  not  demonstrable  from  unquestionable 
vouchers,  the  records  of  the  mint,  so  immense  were  our 
profits  this  way,  that,  in  the  reign  of  James  VI.  we 
coined  119  stone-weight  of  gold,  and  986  of  silver, 
within  the  space  of  one  year."  Preface  of  the  Trans- 
lation of  Beague's  Cam/iaig-ns,  p.  ~S.  From  a  few  au- 
thentic details  of  the  operations  of  the  mint,  which  have 
occurred  to  us,  we  incline  to  conclude  that  the  quantity 
of  gold  within  the  period  specified,  is  somewhat  over- 
rated, but  that  the  computation  of  silver  is  not  so. 

Between  November  1583  and  April  1585,  inclusive, 
the  mint  coined  6  stone,  13  lb.  10  oz.  of  gold  into  lyon 
nobles,  the  metal  being  computed  at  16  pounds  per 
stone;  and  the  coinage  of  the  fineness  of  214  carats. 
From  the  4ih  of  November  1592  to  the  ISih  of  January 
1594,  the  mint  consumed  12  stone,  2  lb.  i  oz.  in  a  coin- 
age of  41.  pieces,  which  were  struck  at  35  different  times. 
Within  the  same  period,  there  were  likewise  struck  in 
"  Thistle  nobles,"  of  which  we  have  never  seen  either  a 
specimen  or  a  figure,  five  pounds  six  ounces  on  the  lOth 
of  November,  1593.  The  quantity  of  gold  daily  used  on 
these  occasions  varied  from  19  ounces,  to  11  pounds  4 
ounces.  JSIanuscrilit  Accounts  of  the  Mint.  From  16th 
December  1602,  to  I9th  July  1606,  and  from  20lh  Sep- 
tember 1611,  to  Uth  April  1613,  the  mint  struck  51 
stone  1  lib.  9  oz.  of  gold.  Ruddiman's  Preface  to  Ander- 
son's Di/i/omala,p.  85.  If  the  quantity  of  I  19  stones  be 
actually  overrated,  it  is  not  inconsistent  to  believe  that  the 
author  may  have  made  up  his  calculations  from  several 
portions  of  successive  years,  and  by  combining  ihem,  he 
may  have  conceived  that  119  stone  were  coined  in  the 
space  of  one  year.     Gold  was  rated  at  a  very  high  price. 

On  certain  occasions,  the  consumption  of  silver  was 
very  considerable,  and  it  is  also  probable  that  the  pre- 
ceding computation  of  the  whole  during  a  year  of  the 
reign  of  James  VI.  at  15,776  pounds  of  bullion  is  within 


the  truth.  Regarding  this  also,  we  find  only  a  few  de- 
tached notices  preserved.  Being  rated  at  loo  high  a 
value,  Ihe  statute  1581,  coyi.  107,  recals  a  late  coinage 
which  had  been  struck  from  311  stone,  10  lb.  of  silver, 
and  the  mint  proceeded  to  strike  548  stone,  in  ten,  twenty, 
thirty,  and  forty  shilling  pieces,  between  7th  April,  1582, 
and  1st  February,  1583.  From  the  1st  of  May  of  that 
year  until  the  1st  of  October  of  the  year  following,  264 
St.  12  lb.  of  silver  was  consumed  in  pieces  of  the  same 
denomination.  No  less  than  1138  st.  10  lb.  seem  to  have 
been  converted  into  eight  and  four-penny  groats  of  three 
deniers  fine,  during  the  first  nine  months  of  1584,  and 
217  St.  7  lb.  into  penny  and  two  penny  pieces,  in  the  first 
three  months  of  1590,  though,  during  the  two  preceding 
years,  the  mint  was  in  great  activity.  Ruddiman  ob- 
serves, that,  notwithstanding  596  St.  7  lb.  13  oz.  of  silver 
was  used  in  the  periods  above  mentioned,  between  1602 
and  1612;  the  value  of  the  gold  coinage  within  the  same 
period,  surpassed  it  by  1354/.  sterling.  The  quantity  of 
silver  consumed  by  the  mint  was  therefore  very  con- 
siderable; and  we  find  it  employed  in  a  coinage  during 
1694  and  1695,  when  both  the  weight  of  silver,  and  the 
number  of  pieces  struck,  were  all  distinctly  enumerated 
in  the  books  of  the  counter  warden. 

For  the  purpose  of  supplying  the  mint,  in  the  17th 
century,  a  duty  was  imposed,  first  on  exports,  and  then 
on  imports  also,  of  a  certain  quantity  of  bullion,  which 
the  trader  had  it  in  his  option  to  pay  in  money,  at  the  rate 
of  a  shilling  an  ounce.  Thus  the  exporter  of  20  sheep 
was  taxed  with  two  ounces  of  bullion,  and  the  importer  of 
French  wines,  twelve  ounces  per  ton.  They  did  not 
supply  the  bullion,  however;  but  the  mint,  during  most 
of  the  reign  of  Charles  II.  seems  to  have  coined  about 
200  stone  of  silver  yearly. 

During  the  same  reign,  it  was  authorised  to  employ 
6000  tons  of  copper  in  coinage.  Many  abuses  prevailed, 
and  the  officers  whose  province  it  was  to  supply  both 
that  metal  and  bullion,  converted  not  less  than  40,000 
stone  to  money,  obtaining  from  every  pound  the  value  of 
three  shillings  Sterling. 

At  the  date  of  the  Union,  the  old  silver  currency  be- 
ing recalled  for  the  purpose  of  a  new  coinage,  there 
came  in  142,180/.  Sterling  of  hammered  money,  and 
96,856/.  of  milled  money,  which  latter  must  have  been 
executed  subsequent  to  the  succession  of  Charles  II. 
The  operations  of  the  mint  were  suspended  on  the  death 
of  his  predecessor,  which  the  commissioners  from  Scot- 
land represented  to  Parliament,  occasioned  an  extreme 
scarcity  of  money,  and  it  ceased  to  work  a  short  time 
subsequent  to  the  union  of  the  kingdoms,  (c.) 

Descrifition  of  Mr.  Barton's  .Yew  Machine  for  equalising 
the  thickness  of  Sli/is  of  Metal  for  ma/cing  Coin. 

Fig.  1.  of  Plate  CCCXCVII.  represents  a  side  eleva- 
tion of  the  machine,  as  it  would  appear  when  in  action, 
and  Fig.  2.  a  horizontal  plan  of  it.  This  machine  ope- 
rates in  the  same  manner  as  wire  drawing-machines, 
viz.  by  drawing  the  slips  of  metal  forcibly  through  an 
oblong  opening  formed  between  two  surfaces  of  har- 
dened steel.  The  box  or  case  which  contains  the  steel 
dies,  and  also  the  pinchers  employed  to  hold  the  metal 
and  draw  it  through,  are  represented  on  a  larger  scale 
in  fig.  3,  4,  and  5,  on  the  plate.  Fig.  3.  shews  a  section 
of  the  die-box,  and  elevation  of  the  pinchers.  The  dies 
are  composed  of  two  cylinders,  a,  d,  made  of  steel  ;  they 
are  rendered  extremely  hard  and  very  straight  upon 
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their  surfaces,  being  highly  polished;  these  cylinders 
are  fitted  into  convex  cavities  formed  in  the  pieces  of 
metal  A,  B,  and  are  retained  in  tlieir  places  by  clampinfj 
pieces  c,  c  pressing  against  tliem,  by  whicli  iticaiis  the 
steel  cylinders  are  firmly  supported,  and  prevented  from 
bending  during  the  violent  action  of  the  metal  while 
passing  between  them.  The  pieces  of  metal  A,  B,  are 
fitted  into  a  box  C  of  cast  iron,  so  as  to  bear  flat  ai^ainst 
the  bottom  of  the  same,  and  are  secured  by  bars,  f,  e, 
screwed  across  the  front,  as  seen  in  Fig.  5.  wliich  re- 
presents a  front  view  of  the  box  containing  the  diis,  the 
lower  piece  B  rests  upon  the  ends  of  three  screws,  rf,  d,  d, 
■which  pass  througli  the  metal  of  the  box  C,  whilst  the 
upper  piece  A  is  forced  down  by  the  action  of  a  large 
screw  D,  which  has  a  toothed  wheel  N  upon  its  upper- 
most end,  with  a  pinion  and  lever  to  turn  it  round  by  and 
adjust  the  distance  between  the  dies  ;  the  screw  D  is 
furnished  with  a  clamping  nut  /,  to  remove  any  shake 
which  might  remain  in  the  threads  of  the  screw;  the 
pieces  A  and  B  are  confined  sideways  by  small  screws 
g,  gi  pressing  against  them  very  forcibly  ;  /;,  h  represent 
two  extending  screws,  which  are  introduced  between 
A  and  B,  to  force  them  asunder,  and  bring  them  into 
firm  contact  with  the  ends  of  the  screws  D  and  d,  d.  d. 
The  box  containing  the  dies  is  fixed  at  one  end  of  a 
long  horizontal  frame,  as  seen  at  C,  Fig.  1.  and  stmngth- 
ened  by  cast-iron  brackets,  i,  i.  Figs.  I.  and  2.  The 
frame  is  furnished  with  adjusting  bearings,  X:,  X-,  at  each 
end,  to  support  two  axes  E  and  F,  which  have  wheels 
fixed  upon  them  adapted  to  receive  endless  chains  of 
metal  of  the  form  seen  at/,/;  which  lie  in  channels 
formed  along  the  surface  of  the  frame.  A  large  cog- 
wheel G  is  fixed  upon  the  axis  F,  to  give  motion  to  the 
endless  chains  ;  this  cog-wheel  is  turned  by  a  pinion  H, 
fixed  upon  an  axis  m,  extending  across  the  top  of  the 
frame,  and  working  in  bearings  at  each  end  ;  a  cog- 
wheel I  is  fixed  upon  the  axis  m,  and  works  into  the 
teeth  of  a  pinion  K,  upon  a  second  axis  across  the  frame, 
which  also  carries  a  drum-wheel  L,  forgiving  motion  to 
the  whole  machine  by  an  endless  strap  Fig.  3.  and  4. 
represent  the  pinchers  which  take  hold  of  the  slips  of 
metal  and  draw  them  through  the  dies.  The  two  jaws 
of  the  ))inchers  are  united  by  a  joint  pin  n,  which  pro- 
jects on  each  side  of  the  pinchers,  and  is  furnished 
with  small  wheels  or  rollers,  o,  o,  Fig.  4.  to  run  along 
the  edges  of  the  channel  formed  upon  the  frame.  In 
order  to  receive  the  endless  chains, /!,/z  are  two  wheels 
similar  to  o,  o,  but  are  fixed  upon  an  axle  which  passes 
through  between  the  tails  of  the  pinchers  ;  the  axle  of 
the  wheels  /;,  p.  is  attached  to  strong  links  of  iron  7,  q, 
the  ends  t  ol  which  are  formed  like  a  hook  to  take  hold 
of  the  rounds  of  the  endless  chains  so  as  to  draw  the 
pinchers  along  with  it  ;  the  pinchers  are  situated  over 
the  endless  chains,  and  will  run  backwards  01  forwards 
upon  their  wheels.  They  are  caused  to  i^ripe  the  slips  of 
metal  firmly  between  their  jaws  by  the  axle  of  the 
wheels /i, /J,  acting  between  two  inclined  planes  formed 
upon  the  insides  of  their  tails.  The  links  y,  q  are  fur- 
nished with  a  weight  r,  which  operates  to  raise  the 
hooked  part  t  above  the  links  of  the  endless  chains, 
whenever  the  strain  upon  the  pinchers  ceases  by  the  slip 
of  metal  having;  passed  through  and  out  of  the  dies.  The 
slips  of  metal  to  be  operated  upon  by  the  drawing  ma- 
chine are  first  rendered  thinner  at  one  end,  in  order  to 
introduce  them  between  the  dies  and  between  the  j.iws 
of  the  pinchers.  This  thinning  of  the  ends  is  effected 
by  the  machine  represented  at  Fig.  6.  in  the  plate  ;  it 


consists  of  a  small  pair  of  rollers  mounted  in  an  iron 
frame,  similar  to  a  rolling-mill.  The  upper  roller  A  is 
cylindrical,  whilst  B  is  formed  with  three  fiat  sides,  leav- 
ing only  portions  of  the  cylinder  entire,  between  the  flat 
sides,  the  distance  between  the  centres  of  the  rollers  is 
regulated  by  screws  having  wheels  on  theii  upper  ends 
in  the  manner  described  lor  the  drawmg  dies  C  in  Fig.  1, 
2,  &c.  The  rollers  have  pinions  upon  their  axes  which 
cause  them  to  turn  round  toj^ether;  tliey  are  put  in  mo- 
tion by  an  endless  strap  passinij;  round  a  drum,  upon  the 
axis  of  which  is  a  pinion  working  into  the  teeth  of  a 
wheel  fixed  upon  the  axis  of  the  lower  roller  U. 

The  end  of  a  slip  of  metal  is  presented  between  the 
rollers  whilst  they  are  in  motion,  not  on  that  side  of  the 
roller  which  would  operate  to  draw  the  slip  in  between 
them,  as  in  rolling  mills,  but  on  the  conlr:iry  side,  so  that 
when  one  of  the  flat  sides  of  the  roller  IJ  conies  opposite 
the  circumference  of  the  roller  A,  an  opening  is  formed, 
through  which  the  end  of  the  slip  of  mtlal  is  to  be  intro- 
duced, until  it  bears  against  the  fixed  stop  b.  at  the  back 
of  the  rollers;  now  as  the  rollers  turn  round,  the  cylin- 
drical portions  come  opposite,  and  press  the  metal  be- 
tween them,  forcing  it  outwards,  rendering  the  part 
which  has  been  introduced  between  the  rollers  as  thin  as 
the  space  between  their  cylindrical  surfaces,  which  al- 
lows the  end  of  the  slip  ot  metal  to  be  jjassed  between 
the  dies  of  the  drawing  machine  to  be  seized  by  the 
pinchers. 

In  using  the  drawing  machine,  a  boy  takes  hold  of 
the  handle  s,  (when  the  hook  t  is  disengaged  from  the 
endless  chain)  and  moves  them  upon  their  wheels  to- 
wards the  die-box  C.  This  causes  the  jaws  of  the  pinch- 
ers to  open  by  the  two  pins,  v,  ii,  which  are  fixed  across 
between  the  links  q,  acting  upon  inclined  parts  outside 
of  the  pincher  tales,  as  seen  in  Fig.  3.  The  pinchers  arc 
pushed  up  so  close  to  the  die  box,  that  their  jaws  enter 
the  cavity  TO,  which  brings  them  near  the  dies,  in  order 
to  seize  the  end  of  the  slip  of  metal  introduced  between 
them.  The  boy  now  holds  the  handle  s  upon  the  top  of 
the  pinchers  fast,  and  with  the  other  hand  draws  the 
handle  x,  at  the  end  of  the  link  q,  backwards.  This 
closes  the  jaws  and  j;ripes  the  metal.  He  then  presses 
down  the  handle  x  till  the  hook  t  seizes  the  endless  chain 
whilst  in  motion,  and  carries  the  pinchers  and  slip  of 
metal  along  with  it ;  when  the  whole  length  of  the  slip 
of  metal  has  passed  through  between  the  dies,  the  strain 
upon  the  pinchers  is  suddenly  relieved,  which  causes 
the  weight  r  to  raise  the  hook  t  above  the  chain,  and  stop 
their  motion.  The  machine  in  the  mint  has  two  sets 
of  dies,  and  endless  chains,  as  will  appear  from  Fit;.  2. 


The  following  information  relative  to  the  Mint  of  the 
United  States,  has  been  furnished  by  Robert  Patter- 
son, Esq.  the  present  Director  of  that  msliiution. 

Mint  of  the  United  States,  at  Philadelphia. 

This  institution  was  established  by  an  act  of  Congress 
passed  the  2d  day  of  April,  1792. 

The  (jflficers  of  the  mint  are,  at  present,  a  director,  a 
treasurer,  a  coiner,  an  assayer,  a  melter  and  refiner,  and 
an  engraver,  with  one  clerk,  for  the  whole  institution. 

The  coins  to  be  struck  at  the  mint,  as  established  by 
law,  are,  in  gold — eagles,  (  10  dollar  pieces.)  half  eagles, 
and  quarter  eaj^les;  in  silver — dollars,  half  dollars, 
quarter  dollars,  dimes,  and  half  dimes  ;  and,  in  copper — 
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cents,  and  half  cents.  Gold  and  silver  are  coined  for 
individual  depositors  only ;  copper,  on  account  of  the 
government,  but  to  be  transported  in  exchange  for  an 
equal  amount  in  specie,  or  paper  receivable  at  the  bank 
of  the  United  States,  to  all  parts  of  the  United  States, 
at  the  expense  and  risk  of  the  t^overrmient. 

The  amount  of  coinage,  in  different  years,  depends  on 
that  of  the  deposits.  In  the  year  1820,  the  number  of 
pieces  coined   was  6,492,509,  amountms?  to  gl, 864,786. 

The  machinery  is  nioved  by  a  steam-engine. 

The  drawing-machine,  for  equalising  the  thickness  of 
the  slips  of  metal,  is  precisely  the  same  as  that  described 
in  page  614  of  this  Encyclopedia,  called  "  Berton's  New 
Machine,"  and  has  been  in  use  since  the  year  1793. 


MIRACLES.     See  Testimony. 

MIRAGE.     See  Optics  and  Refraction. 

MIRRORS.     See  Kaleidoscope  and  Optics. 

MISSIONS.  In  this  article  we  propose  to  give  a 
general  view  of  the  attempts  made  by  the  Protestant 
churches  for  the  propagation  of  Christianity  among 
heathen  nations  :  Of  the  principal  missions  established 
by  the  Church  of  Rome,  some  account  may  be  found  in 
our  history  of  those  countries  which  were  the  scene  of 
them.  See  Abyssinia,  Angola,  California,  Canada, 
China,  Japan,  &c. 

In  15S9,  the  celebrated  Gustavus  Vasa,  king  of  Swe- 
den, sent  a  missionary  of  the  name  of  Michael  into  Lap- 
land, with  a  view  of  extending  Christianity  in  that 
country  ;  for  though  it  had  been  introduced  some  ages 
before  the  reformation,  yet  most  of  the  inhabitants  were 
still  little  better  than  Pagans.  But  though  it  is  now 
nearly  three  centuries  since  the  Swedes  began  to  extend 
the  gospel  in  Lapland,  it  has  hitherto  made  small  pro- 
gress. The  inhabitants,  indeed,  are  professed  Christians; 
but  the  Christianity  of  most  of  them  is  merely  nominal, 
and  among  some  of  them  the  form  of  it  may  be  sought  in 
vain. 

In  1716,  Frederick  IV.  king  of  Denmark,  sent  two 
missionaries  into  Norwegian  Lapland  ;  and,  according 
to  the  accounts  which  are  given  of  that  part  of  the  coun- 
try, the  inliabitants  are  better  provided  wiih  the  means  of 
Christian  instruction  than  those  of  Swedish  Lapland  ; 
but  we  suspect  religion  has  made  no  great  progress 
among  them. 

In  1802,  the  Edinburgh  Missionary  Society*  sent  the 
Rev.  Henry  Brunton  and  Alexander  Palerson  on  an 
exploratory  mission  to  the  countries  lying  between  the 
Black  and  the  Caspian  Seas.  The  Russian  government 
favoured  the  undertaking,  and  afforded  them  every  assist- 
ance and  encouragement.  This  mission  now  consists  of 
three  branches,  Karass,  Astrachan,  and  Orenburg  ;  and 


it  is  in  contemplation  to  establish  a  fourth  in  the  Crimea. 
Besides  writing  a  number  of  small  works  in  the  Tartar 
language,  Mr.  15runton  translated  into  it  the  New  Testa- 
ment ;  and  a  version  of  the  Old  Testament  is  now  carry- 
ing on  by  the  other  missionaries.  Of  these,  large  edi- 
tions were  printed,  and  extensively  circulated  througli 
the  regions  of  Tartary.  Several  of  the  natives  have 
embraced  Christianity  ;  and,  among  others,  one  of  the 
sultans  of  the  country,  a  young  man  of  highly  respectable 
talents,  and  who  is  connected  with  some  of  the  principal 
families  in  the  East. 

In  1705,  Frederick  IV.  king  of  Denmark,  sent  Bar- 
tholomew Ziegenbalg  and  Henry  Plutscho  to  Tranque- 
bar,  with  the  view  of  converting  the  Hindoos  to  the 
"Christian  faith.  Though  the  undertaking  met  with  much 
opposition  and  obloquy,  particularly  from  the  Europeans 
and  Roman  Catholics  in  India,  yet  it  was  fostered  with 
parental  care  by  his  majesty,  and  finally  triumphed  over 
every  obstacle.  This  mission  now  consists  of  four 
branches,  Tranquebar,  Vepery  near  Madras,  Tritchina- 
poly,  and  Tanjore.  Since  its  commencement,  about 
54,000  of  the  natives,  as  nearly  as  we  can  estimate  them, 
have  been  baptised  or  received  by  the  missionaries.  It 
is  a  common  idea  that  the  converts  consist  almost  en- 
tirely of  the  race  of  Pariars ;  but  though  this  was  the 
case  in  the  first  years  of  the  mission,  the  state  of  things 
is  now  materially  altered.  At  Tranquebar,  Vepery,  and 
Tanjore,  more  than  two-thirds  of  them  are  of  the  higher 
casts;  and  even  those  of  the  lower  order  are  so  much 
improved,  that  were  a  stranger  to  visit  their  places  of 
worship  on  the  Sabbath,  he  would  be  surprised  at  the 
cleanliness  of  their  appearance,  and  might  even  mistake 
them  for  the  higher  class  of  Hindoos.  It  has  often  been 
alleged,  that  any  attempt  to  convert  the  inhabitants  of 
Hindostan  to  Christianity  would  alarm  their  prejudices, 
and  even  endanger  our  dominion  in  the  East;  but  the 
missionaries  on  the  Coast  of  Coromandel  have  pursued 
their  peaceful  labours  for  upwards  of  a  century,  without 
ever  exciting  the  slightest  commotion  among  the  Hin- 
doos or  Mahomedans,  and  have  even  acquired,  in  a  re- 
markable degree,  their  respect,  and  confidence,  and 
love.  On  the  monument  erected  by  the  East  India  Com- 
pany to  the  memory  of  Mr.  Swartz,  who  died  about 
twenty  years  ago,  it  is  stated  that  the  late  Hyder  Ally, 
in  the  midst  of  a  bloody  and  vindictive  war  with  the 
Carnatic,  sent  orders  to  his  officers  "  to  permit  the  vene- 
rable Father  Swartz  to  pass  unmolested,  and  shew  him 
respect  and  kindness,  for  he  is  a  holy  man,  and  means 
no  harm  to  my  government."  Such,  indeed,  was  the 
high  estimation  in  which  he  was  held  by  all  classes  of 
the  natives,  that  Colonel  FuUarlon  assures  us,  that  "  the 
knowledge  and  integrity  of  this  irreproachable  mission- 
ary had  retrieved  the  character  of  Europeans  from  the 


•  The  following  is  a  list  of  the  principal  institutions  among  the  Protestant  churches,  which  have  supported  missions  among  the 
heathen : 

The  Corporation  for  the  Propagation  of  the  Gospel  in  New  England,  and  the  adjacent  parts  of  America,  erected  1649.  Of  this 
Society  the  Hon.  Mr  Boyle  was  about  30  years  the  governor. 

The  Society  (in  London  >  for  promoting  Christian  Knowledge,  instituted  1698. 

The  Society  for  the  Propagation  of  the  Gospel  in  Foreign  Parts,  incorporoted  1701. 

The  Society  in  Scotland  for  propagating  Christian  Knowledge,  incorporated  1709. 

The  Royal  Danish  Mission  College. 

The  Moravians  or  United  Brethren,  1732. 

The  Methodist  Missionary  Society,  1786. 

The  Baptist  Missinnary  Society,  instituted  1792. 

The  London  Missionary  Society,  instituted  1795. 

The  Edinburgh  (now  the  Scottish)  Missionary  Society,  instituted  1796. 

The  Church  (of  England)  Missionary  Society,  instituted  1799. 

The  American  Board  of  Commissioners  for  Foreign  Missions,  instituted  1810. 

The  Baptist  American  Board  of  Commissioners  for  Foreign  Missions,  instituted  1814. 
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imputalion  of  general  depravity."  (FuUarton's  View  of 
JUviCiis/i  Interests  in  India,  p.  183.)  Besides  compiling 
various  woiks  of  a  philolotjical  and  religious  nature,  the 
missionaries  translated  the  whole  Bible  into  the  Tamul 
and  Telinga  languages;  the  Old  Testament  into  that 
dialect  of  Portuguese  which  is  spoken  in  India  ;  and  the 
New  Testament,  together  with  some  parts  of  the  Old, 
into  llindostanec. 

In  1793,  the  Baptist  Missionary  Society  sent  the  Rev. 
^\'illiam  Carey  and  INIr.  John  Thomas  to  Bengal,  with 
the  view  of  attempting  the  conversion  of  the  Hindoos  in 
that  part  of  India.  Tor  several  yeais  they  laboured 
without  any  apparent  success  ;  but  since  the  commence- 
ment of  the  present  century  they  have  baptised  a  con- 
siderable number  of  the  natives;  and  though  some  of 
tiiese  afterwards  relapsed  into  Paganism,  yet  the  great 
body  of  them  remained  sledfast  to  their  Christian  pro- 
fession :  their  character  was  on  the  whole  materially 
improved  by  Christianity,  and  was  in  many  respects 
ornamental  to  it.  Serampore,  a  Danish  settlement  about 
fifteen  miles  from  Calcutta,  was  the  grand  seat  of  this 
mission;  but  within  these  few  years, numerous  branches 
have  been  established  in  different  parts  of  the  country, 
■which  promise  to  contribute  essentially  to  the  extension 
of  Christianity  among  the  Hindoos.  The  grand  work, 
however,  for  which  tlie  Baptist  Missionaries  are  distin- 
guished, is  the  translation  of  the  Scriptures  into  the 
languages  of  the  East.  Here  they  are  without  a  parallel, 
either  in  ancient  or  modern  times.  Under  the  superin- 
tendence chiefly  of  one  individual,  Dr.  Carey,  the  Scrip- 
tures are  translating  into  upwards  of  Fokty  different 
languages.  The  w/iole  Bihtc  has  already  been  published 
in  the  Sungskrit,  tlie  Bcns^alee,  the  Orissa,  the  liindee, 
and  the  Mahratta ;  and  the  AVto  Testament  in  the  Chinese, 
the  Shikh,  the  Telinga,  the  Kunkuna,  the  Affghan,  the 
Asamese,  the  Moolianee,  the  Kurnata,  and  the  Guze- 
rattee.  Besides  translating  the  Scriptures  into  so  many 
languages,  Drs.  Carey  and  Marshman  have  publislied 
many  works  of  a  literary  nature,  which  form  a  stupen- 
dous monument  of  their  talents,  and  diligence,  and  zeal, 
and  which  will  be  of  essential  service  to  their  successors, 
in  learning  the  languages,  the  principles,  and  tlie  man- 
ners of  the  natives,  and  thus  may  be  of  important  use  in 
advancing  Christianity  in  the  East.  Dr.  Carey  is  pro- 
fessor of  the  Sungskrit,  Bengalee,  and  Mahratta  lan- 
guages, in  the  College  of  Fort  William,  and  with  singular 
disinterestedness,  devotes  his  salary,  amounting  to  about 
1500/.  a-ycar,  to  the  funds  of  the  mission.  Two  others 
of  the  missionaries,  Marshman  and  Ward,  contribute 
nearly  an  equal  sum  annually  to  missionary  purposes. 
Within  less  than  twenty  years,  the  missionaries  them- 
selves have  devoted  upwards  of  fifty  thousand 
POUNDS  to  the  objects  of  the  mission. 

Within  these  few  years  the  London  missionary  So- 
ciety, the  Church  Missionary  Society,  the  Methodist 
Missionary  Society,  and  the  American  Board  for  Foreign 
Missions,  have  all  directed  tlieir  attention  to  Hindost;'.n, 
and  have  established  numerous  stations  in  that  exten- 
sive and  interesting  country.  Hitherto  uo  particular 
success  has  ciowned  their  labours;  but  the  measures 
they  are  pursuing  promise  silently  to  sap  the  foundations 
of  Hindooism,  and  to  pave  the  way  for  the  establishinent 
of  Christianity.  Among  these  we  may  particularly 
notice  the  extensive  scale  on  which  the  education  of  the 
young  is"  conducted.  This  is  an  object  to  which  the 
missionaries  direct  much  of  their  attention,  and  their 
exertions  promise  to  be  attended  with  the  most  favour- 


able results.  In  some  of  the  schools  the  Scriptures  are 
employed  as  a  school-book,  without  the  natives  making 
any  objection  to  them,  or  if  prejudices  against  them 
existed  .it  first,  they  soon  subsided.  In  others  they  are 
not  used,  lest  this  sliould  excite  opposition  among  the 
natives,  and  defeat  the  whole  plan.  The  teachers  are 
generally  Hindoos,  some  of  them  Brahmins,  but  it  is 
necessary  to  maintain  a  strict  superintendence  over 
them,  as  without  this  they  are  sure  to  neglect  their  duly. 
The  number  of  schools  connected  witii  the  different 
missionary  statior)S  in  India  amount  to  about  300,  in 
which  arc  educated  upwards  of  eighteen  thousand 
children. 

About  the  middle  of  the  17th  century  the  Dutch  in- 
troduced the  Protestant  faith  into  the  island  of  Ceylon; 
but  unfortunately  the  measures  they  employed  for  its 
propagation  weie  in  some  respects  extremely  reprehen- 
sible. Besides  settling  ministers,  and  establishing  an 
extensive  system  of  schools  on  the  island,  they  issued  a 
proclamation,  ordaining  that  no  native  should  be  raised 
to  the  rank  of  a  modeliar,  or  admitted  to  any  employ- 
ment under  government,  unless  he  subscribed  the  Hel- 
Tetic  Confession  of  Faith,  and  professed  himself  a  mem- 
ber of  the  reformed  church.  In  consequence  of  this 
absurd  and  impolitic  order,  vast  numbers  of  the  Cinga- 
lese abandoned  the  religion  of  their  ancestors,  and  em- 
braced the  faith  of  their  conquerors.  Evea  in  1801 
the  native  Protestant  Christians  in  Ceylon  still  amounted 
to  upwards  of  342,000,  according  to  the  general  return 
in  the  ecclesiastical  department ;  but  in  1813  theie  were 
only,  according  to  a  similar  return,  about  146,000.  The 
fact  is,  that  a  large  proportion  of  those  who  are  called 
Christians  are  in  reality  heathens  ;  for  though  they  have 
been  baptised  in  their  infancy,  they  are  totally  ignorant  of 
the  principles  of  the  gospel,  and  are  worshippers  of  the 
idle  Buddhu.  Not  a  few  avow  themselves  both  Chris- 
tians and  Buddhists,  and  are  willing  to  be  sworn  as  either 
the  one  or  the  other  in  a  court  of  justice. 

Within  these  few  years  a  considerable  number  of 
missionaries  of  various  denominations  have  settled  in 
Ceylon,  and  have  beer,  patronised  in  the  most  liberal 
manner  by  the  British  government.  Among  these  the 
Methodists  have  been  singularly  distinguished  by  their 
activity  and  zeal.  In  1819  liicy  had  formed  no  fewer 
than  thirteen  or  fourteen  missionary  stations  in  different 
parts  of  the  island ;  and  in  the  schools  which  they  had 
established  there  were  4484  children,  of  wliom  several 
hundreds  were  girls;  a  circumstance  which  is  the  more 
interesting,  as  in  Ceylon,  females,  notwithstanding  their 
great  importance  in  society,  were  in  general  excluded 
from  the  blessings  of  education. 

To  Java,  Amboyna,  Sumatra,  Timor,  Celebes,  For- 
mosa, and  others  of  the  eastern  islands,  on  which  they 
established  themselves,  the  Dutch  in  the  17ih  century 
sent  ministers  to  convert  the  inhabitants  to  the  Christian 
faith.  Vast  multitudes  of  the  natives,  as  in  Ceylon,  sub- 
mitted to  baptism  ;  but  most  of  them,  we  suspect,  might 
nearly  as  well  have  retained  the  religion  of  their  ai.ces- 
tors.  In  Java  alone  the  number  of  Christians  was  up- 
wards of  100,000;  and  in  the  Molucco  Islands  there  are 
still  probably  not  fewer  than  40,000  ;  but  for  many  years 
past  they  have  been  much  neglected,  and  are  now  in  a 
great  measure  destitute  of  the  means  of  religious  instruc- 
tion. Several  missionaries,  however,  have  of  late  been 
sent  from  Holland  to  these  islands,  and  editions  of  the 
Scriptures  in  Malay  are  preparing  for  the  use  of  the 
inhabitants. 
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In  1807,  the  Pev.  Robert  Morrison  was  sent  by  the 
London  Missionary  Society  to  Macao,  ■vviiii  a  particular 
vicv.'  to  the  translation  of  the  Holy  Scriptures  into  the 
Chinese  language.  In  learning  tlic  language  he  had  to 
niake  it  as  much  a  matter  of  secrecy  as  if  he  had  been 
plotting  the  overthrow  of  the  government;  the  persons 
•who  assisted  him  trembled  for  their  own  safely,  should 
they  be  discovered.  In  January,  18  14,  he  published  the 
New  Testament,  part  of  it  translated  by  himself,  and 
part  of  it  taken  from  a  valuable  MS.  in  llie  British  Mu- 
seum, a  transcript  of  which  he  carried  with  him  from 
England.  Me  now  proceeded  with  a  translation  of  the 
Old  Testament,  and  it  is  expected  that  it  will  soon  be 
completed.  Besides  these  works,  Di'.  Morrison  pub- 
lished several  others,  chiefly  of  a  philological  nature, 
with  the  view  of  assisting  the  future  student  in  acquiring 
the  Chinese  language.  In  April  1815,  the  Rev.  William 
Mylne,  who  had  been  sent  out  to  assist  him  in  his 
labours,  proceeded  to  Malacca  with  the  view  of  esta- 
blishing a  branch  of  the  Chinese  mission  in  that  country, 
as  they  found  themselves  greatly  restricted  in  their 
labours  at  Macao.  Here  he  was  joined  by  other  mis- 
sionaiies,  and  an  extensive  establishment  was  formed  by 
their  united  exertions.  They  instituted  schools  for 
Chinese,  Malay,  and  Malabar  children  ;  they  printed 
various  works  in  the  Chinese  and  Malay  languages; 
they  forwarded  them  in  great  numbers  to  the  different 
settlements  in  the  archipelago  where  the  Chinese  re- 
sided, to  Siam,  Cochin-China,  and  even  to  China  itself: 
and  they  are  now  erecting  a  college  for  the  cultivation 
of  Chinese  and  European  literature. 

In  1792,  the  Moravians,  or  United  Brethren,  sent  mis- 
sioiiaries  among  the  Hottentots  in  the  neighbourhood  of 
the  Cape  of  Good  Hope.  Here  they  at  first  met  with 
violent  opposition  from  many  of  the  colonists :  the 
grossest  calumnies  were  circulated  with  respect  to  their 
designs,  and  a  conspiracy  was  even  formed  against  their 
life.  The  success,  however,  with  which  their  exertions 
were  crowned,  amply  recompensed  them  for  all  the  dif- 
ficulties and  trials  which  tl-.cy  encountered  during  the 
first  years  of  their  residence  in  that  country.  They 
have  now  two  flourishing  settlements,  the  one  about  120, 
the  other  40  miles  from  Cape  Town;  and  they  lately 
began  a  third  near  the  borders  cf  Caffraria.  Since  the 
commencement  of  the  mission,  they  have  baptized  about 
two  thousand  of  the  Hottentots,  a  large  proportion  of 
Avhom,  we  have  reason  to  suppose,  are  an  ornament  to 
their  Christian  profession.  Besides  christianizing  so 
large  a  number  of  these  wretched  outcasts  of  society, 
they  have  been  singularly  successful  in  improving  their 
external  condition,  and  in  promoting  civilization  among 
them.  Bavians  Kloof,  the  first  settlement  which  they 
established  in  this  country,  lies  in  a  valley  surrounded 
by  high  mountains,  watered  by  the  river  Sonderend  and 
several  smaller  streams.  When  the  missionaries  first 
settled  at  this  place  it  was  a  perfect  wilderness,  yet  such 
arc  the  improvements  they  have  made  upon  it,  that  it 
now  looks  like  a  kind  of  paradise.  Some  of  the  Hot- 
tentots' houses  consist  of  four  apartments,  which  are 
white-washed,  and  look  remarkably  neat  and  clean ; 
others  are  still  mean  and  dirty.  To  every  house  is  at- 
tached a  garden,  surrounded  with  bright  green  quince 
hedges,  and  lull  of  peach  and  other  fruit  trees,  the 
bloom  of  which  perfumes  the  air  with  its  delicious  fra- 
grance. Their  growth  is  so  rapid  and  promising,  that, 
in  the  cultivation  of  his  garden,  many  a  Hottentot  has 
lost  his  national  character  of  idleness  and  sloth,  and  ac- 

VOL.    XIII.      P.\RT    II. 


quired  a  relish  for  an  active  industrious  life.  The  whole 
settlement  is  about  a  mile  in  length,  and  a  quarter  of  a 
mile  in  breadth.  The  gardens  arc  so  numerous  and  so 
beautiful,  that  the  whole  looks  like  a  city  in  the  midst 
of  a  wood.  "  But  in  order,"  says  Dr.  Lichtenstein,  in 
his  Travels  through  Southern  Africa,  "  to  form  a  just 
estimate  of  these  excellent  men,  their  manner  of  con- 
ducting themselves  to  the  Hottentots  must  be  seen:  the 
mildness,  yet  dignity  with  which  they  instruct  them, 
and  the  efi'ect  which  has  already  been  produced  in  im- 
proving the  condition  of  their  uncivilized  brethren,  is 
truly  admirable.  It  is  the  more  astonishing,  since  all 
has  been  accomplished  by  persuasion  and  exhortation  : 
no  violence  or  even  harshness  has  ever  been  employed." 
It  has  been  often  stated  as  a  circumstance  highly 
honourable  to  the  ISIoravian  missionaries,  that  in  their 
missions  among  barbarous  tribes,  they  endeavour  to 
civilize  them  hefore  they  attempt  to  christianize  them  ; 
but  nothing  could  possibly  be  more  contrary  to  fact. 
With  them  Christian  instruction  is  from  the  very  first 
the  primary  object,  and  is  considered  as  the  grand  en- 
gine of  civilization.  Both,  in  fact,  are  carried  on  at  the 
same  time,  and  have  mutually  a  powerful  influence  in 
promoting  each  other, — a  plan  unquestionably  much 
more  rational  than  that  which  is  commonly  attributed 
to  them,  and  for  which  they  have  obtained  so  much  cre- 
dit. In  1819,  the  new  settlement  which  the  Brethren 
had  formed  near  the  borders  of  Caffraria,  was  entirely 
destroyed  by  the  CafTres  in  the  course  of  their  late 
eruptions  into  the  colony :  several  of  the  Hottentots 
were  murdered,  and  upwards  of  600  head  of  cattle  be- 
longing to  them  and  the  missionaries  carried  away  ;  but 
since  the  restoration  of  peace,  the  Brethren  have  again 
returned  to  that  part  of  the  country. 

In  1798,  Dr.  V'anderkemp,  a  Dutch  physician  of  con- 
siderable eminence,  and  three  other  young  men,  were 
sent  by  the  London  Missionary  Society  to  South  Africa. 
In  that  country  this  Society  has  now  no  fewer  than 
twelve  settlements,  some  of  them  within  the  colony  of 
the  Cape  of  Good  Hope,  others  beyond  its  boundaries. 
At  these  different  places,  many  thousands  of  heathen  of 
various  nations  have  enjoyed  the  benefit  of  Christian 
instruction;  and  upwards  of  fifteen  hundred  have  been 
admitted  by  baptism  into  the  bosom  of  the  church.  Dr. 
Vanderkemp,  and  others  of  the  missionaries,  have  been 
censured  for  neglecting  to  promote  civilization  among 
the  people  under  their  care ;  but  though  there  appears 
to  have  been  some  foundation  for  the  charge,  they  were 
by  no  means  so  negligent  in  this  respect  as  their  ene- 
mies alleged.  As  the  Hottentots  were  extremely  indo- 
lent, it  was  early  a  maxim  with  them  to  teach  them  the 
necessity  of  industry,  by  allowing  them  to  feel  the  sor- 
rows of  want,  and  to  give  them  nothing  but  what  they 
earned  by  their  own  labour,  except  such  as,  through 
age  or  sickness,  were  unable  to  work.  The  beneficial 
effects  of  this  system  was  evident  in  the  improved  habits 
of  the  people,  and  in  the  vast  increase  of  their  wealth. 
They  not  only  possess  large  hetds  of  cattle,  sheep  and 
goats;  but,  where  it  is  practicable,  have  cultivated  con- 
siderable tracts  of  land,  and  planted  excellent  gardens. 
Of  late  years,  the  missionaries,  in  consequence  of  the 
accusations  which  were  brought  against  them,  have 
paid  more  particular  attention  to  the  civilization  of  the 
people  under  their  care  ;  and,  though  they  have  many 
obstacles  to  encounter,  yet  in  some  of  the  stations  the 
progress  of  improvement  has  been  uncommonly  rapid. 

In    1804,  the  Church  Missionary  Society  sent  mis- 
4  I 
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sionarics  lo  Siena  Leone,  wiih  the  view  of  introducing 
Cluisiiuniiy  amonp;  the  neighbouring  Susoos.  From 
several  of  the  chiefs  they  met  with  the  Itindest  recep- 
tion, and  tlic  greatest  encouragement  ;  but  to  others, 
their  proposal  of  teaching  them  "  good  things"  seemed 
very  unaccountable,  and  even  almost  ridiculous.  What 
they  had  hiihcrto  known  of  white  men,  prepared  them 
to  view  with  surprise  and  suspicion  any  desire  of  Chris- 
tians to  settle  among  them  with  a  benevolent  design. 
The  object  to  which  the  missionaries  principally  direct- 
ed their  allenlion,  was  the  cducaiion  of  the  young, — a 
measure  which  they  pursued  on  an  extensive  scale,  and 
•with  considerable  success.  But  while  they  prosecuted 
their  labours  with  (lisiiUerestedness  and  zeal,  they  had 
to  struggle  with  difliculties  of  no  ordinary  kind,  most 
of  them  arising  out  of  the  iniquitous  traffic  in  slaves. 
It  may  appear  to  us  a  very  extraordinary  circumstance, 
that  ihe  inhabitants  of  Africa  should  cling  to  that  as  a 
blessing,  which  we  had  abolished  as  her  greatest  curse; 
but  the  fact  is,  the  slave  trade  had,  from  time  immemo- 
rial, been  the  main  support  of  the  country,  and  the  re- 
moval of  the  slave  factories  stopped  the  whole  trade  of 
the  natives,  which  could  not  fail  to  be  felt  as  a  serious 
evil,  until  some  other  profitable  traffic  was  established. 
Hence  they  hailed  the  appearance  of  a  smuggling  ves- 
sel on  their  shores,  and,  on  a  short  notice,  supplied  her 
with  a  cargo  of  slaves  in  exchange  for  tobacco  and  pow- 
der and  rum,  which  quickly  spread  idleness,  disorder, 
and  misery,  through  the  whole  country.  The  governor 
of  Sierra  Leone  having  sent  armed  vessels  to  destroy 
the  slave  factories,  and  to  capture  the  smuggling  ships, 
the  Susoos  became  extremely  exasperated  against  the 
missionaries,  imagining  it  was  they  who  communicated 
information  to  him  of  the  arrival  of  smugglers  on  the 
liver,  though  they  in  fact  scrupulously  avoided  inter- 
fering in  matters  of  this  description.  The  two  settle- 
ments which  the  missionaries  had  established  in  the 
country  were  burnt  to  the  ground  ;  and  the  enmity  to 
them  became  at  length  so  general  and  so  violent,  that  in 
1818  they  retired  with  a  considerable  number  of  the 
children  to  Sierra  Leone.  A  similar  establishment, 
which  was  formed  on  the  Bullom  shore,  was  also  aban- 
doned, chiefly  in  consequence  of  the  pernicious  influ- 
ence of  the  slave  trade. 

But  while  the  slave  trade  has  unhappily  blasted  the 
prospects  of  the  Church  Missionary  Society  in  the  Su- 
soo  country,  and  on  the  Bullom  shore,  it  has  opened  to 
them  a  wide  and  impoitant  field  of  usefulness  in  the 
colony  of  Sierra  Leone.  After  the  abolition  of  this  ini- 
quitous traffic,  multitudes  of  negroes,  captured  in  smug- 
gling vessels,  were  brought  to  Freetown,  and,  as  they 
were  in  a  most  wretched  forlorn  condition,  they  were 
settled  in  towns  in  different  parts  of  the  colony,  and 
were  supplied  with  food  and  clothing  at  the  expense  of 
government,  until  they  were  able  lo  maintain  them- 
selves. In  the  principal  of  these  towns  the  Church 
Society  established  missionaries  and  schoolmasters,  who 
are  proceeding  in  their  labours  with  every  prospect  of 
success.  In  January  1819,  the  number  of  adults  and 
children  attending  the  schools  in  Sierra  Leor.e  was  no 
fewer  tli.in  2104. 

In  1721,  Ml-.  Hans  Egede,  a  Norwegian  clergyman, 
proceeded  to  Greenland,  with  the  view  of  attempting 
'he  conversion  of  the  inhabitants  to  the  Christian  laith. 
There,  amidst  numberless  difliculties,  and  hardships, 
and  dangers,  he  laboured  with  unwearied  patience  and 
yers;verance,  but    with   little   appearance  of   success. 


Though  the  Greenlanders  often  listened  lo  him  witli 
wonderful  attention,  and  approved  of  all  he  said,  it  was 
evident  they  understood  little  of  his  instructions.  It  is 
worthy  of  notice,  however,  that  the  immortality  of  man 
was  a  favourite  doctrine  with  them.  It  pleased  them 
lo  hear  that  the  spirit  did  not  die  with  the  body  ;  that 
the  body  itself  would  be  restored  to  life  at  the  last  day; 
that  friends  would  meet  together  in  another  and  a  bet- 
ter world  ;  and  that  they  would  be  no  more  subject  to 
sickness  and  sorrow.  In  Greenland,  the  Danish  govern- 
ment afterwards  established  a  number  of  other  colonies, 
(See  Art.  Greenland,)  and  in  the  jirincipal  of  them 
supported  missionaries.  Many  of  the  Greenlanders 
have  now  embiaced  the  Christian  faith,  and  its  benefi- 
cial influence  is  obvious  in  promoting  civilization  among 
them ;  there  is  a  marked  difference  between  their 
manners  and  customs  and  those  of  their  pagan  country- 
men. 

In  1733,  Christian  David,  Matthew  Stach,  and  Chris- 
tian Stach,  three  of  the  A^Ioravian  Brethren,  proceeded 
on  a  mission  to  this  cold  inhospitable  country.  "  There 
was  no  need,"  says  one  of  them,  "  of  much  time  or  ex- 
pense for  our  equipment.  The  congregation  consisted 
chiefly  of  poor  exiles,  who  had  not  much  to  give  us, 
and  we  ourselves  had  nothing  but  the  clothes  on  our 
backs."  No  description  can  equal  the  difliculties,  and 
dangers,  and  hardsliips  which  the  Brethren  had  lo  en- 
counter, especially  during  the  first  years  of  their  resi- 
dence in  that  dreary  region.  By  the  Greenlanders  they 
were  treated  with  all  the  caprice  common  to  savages. 
Sometimes  they  appeared  very  friendly  to  them ;  at 
other  times  they  behaved  with  the  greatest  rudeness. 
If  the  missionaries  stopped  with  them  more  than  one 
night,  they  employed  every  kind  of  art  to  entice  them 
to  their  wanton  dissolute  practices ;  and  when  they  fail- 
ed in  ihis,  they  endeavoured  to  weary  and  provoke  them, 
by  mocking  and  mimicking  their  reading,  singing,  and 
praying,  or  by  accompanying  these  sacred  exercises 
with  their  hideous  howling,  or  the  beat  of  their  drums. 
All  this,  and  much  more,  the  Brethren  bore  with  pa- 
tience, meekness,  and  serenity  ;  but  the  savages,  instead 
of  being  softened  by  their  gentle  behaviour,  were  only 
encouraged  to  abuse  them  the  more.  They  pelted  them 
with  stones,  climbed  on  their  shoulders,  seized  their 
goods,  and  shattered  them  to  pieces  :  they  even  attempt- 
ed lo  spoil  their  boat,  or  to  drive  it  out  to  sea,  which 
would  have  deprived  them  of  their  principal  means  of 
subsistence.  Cheerless,  however,  as  were  the  prospects 
of  the  Brethren  for  several  years,  they  at  length  beheld 
their  labours  crowned  with  remarkable  success. 

"Fired  with  a  zeal  peculiar,  they  defy 
The  rag^e  and  rigour  of  a  polar  sky; 
And  plant  successfully  sweet  Sharon's  rose 
On  icy  plains,  amid  eternal  snows."     Cowpeh. 

In  January,  1816,  the  number  of  baptized  Greenland- 
ers connected  with  the  three  settlements  which  the 
Brethren  have  established  in  Greenland,  was  as  follows: 

Begun 

1733,  New  Herrnhuth,  359 

1758,  Lichtenfels,  306 

1774,  Lichtenan,  487 


Total 


1152 


To  some  these  numbers  may  appear  inconsiderable, 
but  let  it  be  remembered  they  constitute  a  large  pro- 
portion of  the   Greenland   nation.     The  population   of 
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this  unhospitable  country  is  said  not  to  exceed  six  or 
seven  thousand  ;  so  that,  if  this  estimate  be  correct,  the 
Christian  converts  under  the  care  of  the  Brethren  form 
about  one-sixth  of  the  whole  inhabitants  of  the  country. 
Such  indeed  has  been  their  success,  that  in  ihe  neigh- 
bourhood of  New  Ilerrnhuth  and  Lichtcnfcls,  Green- 
land has  for  many  years  past  assumed  the  aspect  of  a 
Christian  country.  A  century  ago,  not  a  Christian  was 
to  be  found  in  the  whole  of  that  unhospitable  country; 
now  there  are  no  pagans  in  the  neighbourhood  of  these 
two  settlements,  except  occasional  visitors.  A  few  years 
ago  only  two  of  the  converts  at  Lichtcnfcls  had  relaps- 
ed into  paganism;  and  at  New  Herrnhuiii,  the  number 
was  nearly  the  same.  This  certainly  is  a  very  e.v:tra- 
ordinary  fact,  and  is  a  striking  proof  of  the  strictness  of 
the  Brethren  in  the  admission  of  persons  to  baptism, 
and  of  the  care  with  which  they  afterwards  watch  over 
them. 

In  1771,  the  Brethren  succeeded  in  establishing  a 
mission  on  the  unhospitable  shores  of  Labrador,  after 
repeated  attempts  for  this  purpose  had  failed.  From' 
their  first  arrival  in  the  country,  the  missionaries  were 
treated  by  the  Esquimaux  in  the  most  friendly  maisier, 
and  in  a  short  time  the  most  perfect  confidence  was  es- 
tablished between  them.  No  European  would  formerly 
have  ventured  himself  alone  with  these  savages,  or  have 
spent  a  night  with  them,  on  any  consideration  whatever  ; 
but  the  brethren  travelled  over  the  ice  to  them,  visited 
thorn  in  their  winter-houses,  and  slept  among  them  many 
nights  successively.  When  they  endeavoured  to  in- 
struct them  in  the  principles  of  Christianity,  the  savages 
olten  expressed  their  astonishment  at  the  things  which 
were  told  them  ;  at  other  times  they  would  not  listen  to 
any  thing  about  religion.  They  seemed  to  have  some 
idea  of  a  Supreme  Being,  who  made  the  heaven  and  the 
earth;  yet  so  feeble  was  the  impression,  that  there  ap- 
peared among  them  no  traces  of  religious  worship.  To 
convince  them  of  their  sinfulness  was  no  easy  task.  The 
liars  consoled  themselves  that  they  were  not  thieves  ; 
the  thieves  that  they  were  not  murderers  ;  and  the  mur- 
derers that  they  were  not  Kablunats,  i.  e.  Europeans, 
to  whom  it  seems  they  assign  the  highest  place  in  Ihe 
scale  of  criminals.*  But  though  the  missionaries  for 
several  years  met  with  many  ditliculties  and  discourage- 
ments, they  at  length  beheld  their  labours  crowned  with 
considerable  success.  In  1817,  the  whole  number  of 
Esquimaux  baptized  by  them  at  the  different  missionary 
settlements  in  this  country,  since  the  commencement  of 
their  labours,  was  as  follows: 

Begun 

1771,  Nain,  ....  172 

1776,  Okkak,      ....  244 

1782,  Hopedale,  .         .         .  185 


Total, 


601 


The  schools  were  attended  not  only  by  the  children, 
but  by  the  adults,  many  of  whom  made  considerable  pro- 
gress in  learning.  They  had  family  worship  both  morn- 
ing and  evening  in  all  their  houses,  and  it  was  extremely 
pleasing  to  hear  them  employed  in  their  own  habitaiions 
in  reading  the  New  Testament,  which  is  now  translated 


into  their  language,  and  in  singing  hymns  to  the  praise  of 
the  Redeemer. 

After  the  house  of  Stuart  ascended  the  throne  of 
England,  the  tyranny  of  the  government,  both  in 
churcii  and  slate,  was  so  intolerable,  that  numbers  of 
the  people  fled  from  their  native  land,  and  sought  an 
asylum  in  the  wilds  of  America,  in  the  hope  of  ob- 
taining that  liberty  of  conscience  among  savages,  which 
was  denied  them  by  their  own  countrymen.  In  1546. 
Mr.  John  Elliot,  one  of  their  ministers,  began  to  preach 
to  the  Indians  in  the  neighbourhood  of  Boston.  He  af- 
terwards translated  ll;e  whole  Bible  into  their  language, 
and  several  other  useful  books.  Besides  Mr.  Elliot, 
there  were  a  number  of  other  ministers,  who  exerted 
themselves  with  great  energy  and  zeal  in  instructing  the 
savages  ;  and  their  efTorts  were  successful  in  an  eminent 
degree  in  proinoting  Christianity  and  the  arts  of  civiliza- 
lioji  among  them.  In  1687,  there  were  six  churches  of 
baptized  Indians  in  New  England,  and  eighteen  assem- 
blies of  Catecliumens  professing  Christianity.  Of  the 
Indians  themselves,  there  were  no  fewer  than  twenty-four 
who  were  preachers  of  the  gospel,  besides  four  English 
ministers  who  preached  in  the  Indian  language. 

In  17o4,  Mr.  John  Serjeant  settled  as  a  missionary 
among  a  number  of  Indians  on  the  river  Housaiunnuk, 
in  the  province  of  Mussachusetls.  His  labours  among 
them  appeared  at  first  to  be  attended  with  considerable 
success  ;  but  the  Dutch  traders  in  the  neighbourhood 
never  ceased  in  their  endeavours  to  corrupt  them  with 
rum;  and  though  the  Indians  passed  strong  resolu- 
tions against  drinking,  and  even  kept  them  for  a  con- 
siderable time,  yet  some  of  them  unhappily  relapsed  into 
that  and  other  vices,  even  after  they  seemed  to  be  com- 
pletely weaned  from  them.  In  18  1 1,  the  Stockbridge 
Indians,  as  they  are  now  called,  amounted  to  475  per- 
sons, none  of  whom  we  suppose  were  professed  pagans. 
Of  late  years  they  have  made  considerable  progress  in 
husbandry,  and  other  useful  arts. 

In  1743,  Mr.  David  Brainerd  entered  on  his  labours 
as  a  missionary  among  the  Indians.  Many  were  the 
fatigues,  the  dangers,  and  the  distresses,  which  he  ex- 
perienced in  the  course  of  his  labours  among  them  ; 
and  no  less  singular  were  the  faith,  the  patience,  and 
the  self-denial,  which  he  manifested  under  trials  of  this 
description.  His  success  however  amply  compensated 
him  for  all  his  toils  and  sufferings.  The  impression 
which  his  ministrations  made  upon  the  Indians  was 
truly  extraordinary,  yet  it  was  at  the  same  time  scrip- 
tural and  rational.  Few  men  were  ever  more  free 
from  enthusiasm  than  Mr.  Brainerd,  and  none  could  be 
more  careful  to  check  it  in  others.  A  dry  eye  was 
often  scarcely  to  be  seen  in  their  assemblies;  yet  there 
was  no  disturbance  of  the  public  worship.  A  deep 
impression  was  made  on  their  hearts;  but  there  was 
no  boisterous  agitation  of  their  passions.  All  was  pow- 
erful and  efficacious;  yet  calm  and  peaceful.  The 
number  whom  he  baptized  was  not  considerable;  but 
tliere  is  reason  to  believe  they  were  in  gerjcral  sincere 
converts  to  the  Chiistian  faith. 

In  1734,  a  number  of  the  United  Brethren  proceeded 
to  Nortli  America,  with  the  view  of  introducing  Chris- 
tianity among  some  of  the  Indian  tribes.     To  describe 


•  To  savages,  written  language  must  appear  a  very  strange  inexplicable  thnig.  Once,  when  the  missionaries  read  to  the  Kjqui- 
maux  a  declaration  of  friendship,  by  the  governor  of  Newfoundland,  they  would  on  no  account  receive  the  paper  into  their  hands, 
from  a  dread  that  there  was  something  living  in  it,  which  covilJ  thus  con.vev  to  them  the  thoughts  of  one  who  was  so  far  distant,  and 
which  might  afterwards  rise  anil  injure  them. 

412 
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Ihe  (lifFiculties,  and  trials,  and  persecutions,  which  they 
experienced  in  the  prosecution  of  Iheir  disinterested  la- 
bours, wonld  I'ar  exceed  the  limits  of  this  article.  In 
November,  1755,  a  party  of  I'rcnch  Indians  arrived  in  the 
neiijlibourhood  of  the  missionary  settlement.  .\s  tlic 
Timily  were  one  nij^ht  siltinij  at  supper,  they  heard  an 
uncommon  burkinj^  of  do!;s,  upon  which  one  of  the 
brethren  went  out  at  the  back  door  to  see  what  was  the 
matter.  Hearing  the  report  of  a  i;un,  several  others 
ran  to  open  the  house-door.  Here  stood  a  number  of 
Indians  with  their  pieces  pointed  to  it ;  and  no  sooner 
Mas  it  opened,  than  they  instantly  fired  and  killed  one  of 
the  missionaries.  His  wife  also,  and  some  others,  were 
wounded,  but  they  Hew  up  stairs  to  the  sjarret  with  the 
■utmost  precipitation,  and  Ijarricudoed  the  door  with  bed- 
steads. Having  pursued  them,  the  savages  endeavoured 
to  burst  open  the  door  ;  but  being  baffled  in  the  attempt, 
they  set  tlie  house  on  fii'C.  Two  of  the  family  having 
got  on  the  llaniing  roof,  leaped  down  and  made  their  es- 
cape. Christian  Fabricius,  one  of  the  Brethren,  was  the 
iie.xt  who  made  the  attempt,  but  before  he  could  escape, 
he  was  perceived  by  the  savages,  and  instantly  wounded 
with  two  balls.  He  was  the  only  one  whom  they  seized 
alive;  and  after  dispatching  him  with  their  hatchets, 
'.hey  cut  off  his  sc;ilp,  and  left  him  dead  on  the  ground. 
All  the  others  who  tied  to  the  garret  were  burnt  to  death. 
Senseman,  one  of  the  missionaries  who  made  his  escape, 
iiad  the  inexpressible  grief  to  behold  his  wife  perish  in 
this  miserable  manner.  When  surrounded  by  the  llamcr, 
she  was  seen  standing  with  folded  hands,  and  in  the  spirit 
of  a  martyr  was  heard  to  exclaim,  "  'Tis  all  well,  dear 
Saviour."  The  whole  number  who  perished  in  this 
terrible  catastrophe  was  eleven  of  the  missionary  family  : 
live  only  made  tlicir  escape.  The  Brethren,  however, 
were  the  only  sulVerers :  the  Indian  congregation  hap- 
pily escaped;  but  yet  they  lost  the  whole  of  their  pro- 
perty, for  the  savages  set  fire  to  the  town,  and  laid  waste 
all  their  plantations. 

During  the  American  war,  the  missionaries  and  the 
Indians  under  their  care  were  involved  in  one  trouble 
after  another;  and  toward  the  close  of  it,  a  number  of 
the  latter  were  massacred  by  the  white  people,  in  the 
most  treacherous  and  cruel  manner.  The  Brethren 
and  their  congregation  had  lately  been  removed  to 
Sandusky,  by  Colonel  de  Peysier,  the  English  gover- 
nor of  Fort  Detroit,  from  the  flourishing  settlements 
they  had  established  on  the  river  Muskingum  ;  and, 
as  in  consequence  of  this  they  were  reduced  to  the 
greatest  straits  for  want  of  the  necessaries  of  life,  a 
number  of  the  Christian  Indians  returned,  in  order 
to  fetch  the  corn  they  had  left  growing  in  the  fields. 
While  a  parly  of  them  were  in  that  quarter,  a  band  of 
Americans  came  into  the  neighbourhood,  with  a  de- 
sign to  murder  them.  After  a  scene  of  unparalleled 
baseness  and  hypocrisy,  they  made  the  Indians  prison- 
ers, and  told  them  that  they  must  all  die  next  morning. 
When  the  day  of  execution  arrived,  the  murdereis  fix- 
ed on  two  houses,  one  for  the  men,  the  other  for  the 
Tiomen  and  children,  to  which  they  wantonly  gave  [hv 
name  of  slaughter-houses.  These  poor  innocent  crea- 
tures, men,  women,  and  children,  were  bound  with 
ropes,  two  and  two  together.  They  were  then  led  into 
the  slaughter-houses  appointed  for  them.  There  they 
were  scalped  and  murdered,  in  cold  blood,  by  these 
demons  in  human  form.  In  this  horrid  manner  per- 
ished no  fewer  than  ninety-six  persons,  among  whom 
were  five  of  the  most  valuable  assistants,   and   thirty- 


four  children.  They  behaved,  according  to  the  testi- 
mony of  the  murtlerers  themselves,  with  wonderful 
patience,  and  met  death  with  cliuerful  resignation. 
The  miscreants  even  acknowledged  that  they  were 
good  Indians,  "  for,"  said  they,  "  they  sung  and  |)raycil 
to  their  latest  breath."  This  band  of  murdereis  was 
soon  afterwards  attacked  by  a  borly  of  English  and  In- 
dian warriors,  and  the  greater  part  of  them  eat  in  pieces. 
Thus  they  met  that  vengeance  from  the  swords  of  their 
enemies,  which  would  probably  never  have  been  inllicted 
on  them  by  the  laws  of  their  country  :  a  circumstance  in 
which  every  heart  would  exult,  were  it  not  for  tlie  awful 
consideration,  that  persons,  whose  hands  were  still  reek- 
ing with  the  blood  of  their  murdered  victims,  were  but 
ill  prepared  to  appear  before  the  tribunal  of  the  ,\lniighty. 

By  the  numerous  and  heavy  trials  which  it  has  had 
to  endure,  this  mission,  which  was  long  extremely  nou- 
rishing, has  been  greatly  checked  in  its  progress.  The 
whole  number  of  Indians  baptized  by  the  Brethren,  since 
its  commencement,  may  be  estimated,  we  appiehend,  at 
about  1400;  hut  though  they  have  still  three  settlements 
among  them,  the  members  of  their  congregations  do  not 
am;'-|nt  to  '201). 

In  1733,  several  of  the  Brethren  sailed  for  Berbice, 
and  settled  as  missionaries  among  the  Indians.  Others 
afterwards  proceeded  to  Surinam,  and  established  dif- 
ferent settlements  among  those  in  that  colony.  Some 
also  went  as  missionaries  among  the  free  negroes  ;  but 
in  consequence  of  the  many  dilflcullies  ami  disasters 
they  met  with,  they  were  obliged  to  relinquish  all  these 
undertakings  one  after  another.  Among  the  negro  slaves 
in  l^aramaribo  and  the  neighbourhood,  they  were  more 
successful.  In  1815,  their  congregations  in  this  quarter 
consisted  of  817  memliers. 

In  Ucmerara,  the  Methodist  missionaries,  and  some 
from  the  London  Missionnry  Society,  have  also  laboured 
among  the  negroes  with  great  success. 

In  1732,  Leonard  Dober  and  David  Nitschman,  two 
of  the  .Moravian  Brethren,  proceeded  to  St.  Thomas, 
one  of  the  Danish  West  India  islands.  \s  this  was  the 
first  mission  undertaken  by  the  Brethren,  it  may  not 
be  uninteresting  to  state  the  circumstances  whicii  gave 
rise  to  it,  especially  as  they  afford  an  instance  of  disin- 
terested benevolence,  which  perhaps  has  scarcely  a  pa- 
rallel in  the  annals  of  history.  When  Count  Zinzen- 
dorf  was  at  Copenhagen,  attending  the  coronation  of 
Christian  VI.  the  King  of  Denmark,  a  negro,  called 
Anthony,  contracted  an  acquaintance  with  some  of  his 
domestics,  and  informed  them  that  he  had  a  sister  in 
the  island  of  St.  Thomas,  who  was  exceedingly  desir- 
ous of  being  instructed  in  the  principles  of  religion  ; 
but  as  she  had  neither  time  nor  opportunity  for  it,  she 
often  besought  tl'.e  Great  God  to  send  some  person  to 
shew  her  the  way  to  heaven.  Anthony  having  soon  after 
visited  ilerrnhuth,  again  declared,  in  the  preseiwe  of 
many  of  the  congregation,  tlie  desire  of  his  countrymen, 
and  esi)ecially  his  sister,  for  Christian  instruction  ;  but 
he  added,  that  the  hil)ours  of  the  negroes  were  so  accu- 
mulated, that  they  could  have  no  opportunity  of  religious 
improveineni,  unless  their  teacher  was  himself  a  slave, 
to  instruct  t!iem  in  the  midst  of  their  daily  avocations. 
In  cons'r|uence  of  this  representation,  Leonard  Uober, 
and  Tobias  Leupold,  two  of  the  congregation,  offered  to 
go  to  the  island  of  St.  Thomas,  and  to  sell  themselves 
as  slaves,  in  case  they  should  find  no  other  way  of  in- 
structing the  negroes.  Besides  this  mission  in  St.  Tiio- 
mas,  the  Brethren  afterwards   established  others  iti  St. 
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Croix,  St.  Jan,  Jamaica,  Anligua,  Barbadocs,  St.  Chris- 
topher's, and  Tobago  ;  but  the  last  has  been  suspended 
for  some  years.  In  some  of  these  islands,  their  success 
has  been  inconsiderable  ;  but  in  others,  it  has  been  very 
extensive,  as  will  appear  from  the  following  statement 
of  the  members  of  their  congregations  at  the  latest 
period  we  have  been  able  to  ascertain  them. 

Begun 

1732,  St.  Thomas 

1723,  St.  Croix 

1754,  St.  Jan 

1754.  Jamaica,  about 


Begun 


1756,  Antigua  . 
1765,  Barbadoes, 
1777,  St,  Christopher's 


2253 
7796 
1426 

374 
7652 

214 
2240 


21,945 

In  some  of  these  islands,  the  success  of  the  Brethren 
has  been  so  considerable,  th;ii  the  members  of  theii  con- 
gregations form  a  large  proportion  of  the  whole  number 
of  slaves;  in  St.  Thomas  and  St.  Croix,  they  constitute 
about  one-third,  and  in  St.  Jan  nearly  three-fourths  of 
the  negro  pupulation.  Though  the  utility  of  the  Breth- 
ren's labours  are  now  universally  acknowledged,  yet  we 
may  here  mention,  that  it  has  been  slated  on  high  autho- 
rity, that,  among  the  planters  in  the  West  Indies,  a  Negro 
is  reckoned  doubly  valuable  if  he  is  a  Moravian. 

In  September,  1786,  the  Rev.  Dr.  Coke,  accompanied 
by  three  other  Metnodist  preachers,  destined  for  Nova 
Scotia,  sailed  from  England  for  that  country;  but  the 
captain  was  compelled,  by  stress  of  weather,  to  change 
his  course,  and  to  land  them  on  the  island  of  Antigua. 
Having  met  with  a  very  favourable  reception  on  that 
and  some  other  islands  which  they  visited,  they  resolved, 
instead  of  proceeding  to  the  place  of  their  original  des- 
tination, to  atlem|)t  the  establishment  of  missions  in 
this  quarter  of  the  globe.  In  the  course  of  a  few  years, 
the  iVlethodists  accordingly  sent  missionaries  to  the 
principal  islands  belonging  to  the  crown  of  Britain  ; 
and  though,  from  the  great  instability  which  appears 
among  their  converts,  it  is  difficult  to  estimate  the  ex- 
tent of  their  success;  yet  there  can  be  no  doubt  that, 
on  ti  e  whole,  they  have  been  highly  useful  among  the 
Negroes. 

In  1819,  the  Methodist  Sociriies  in  the  West  India 
isliinds  con  i.ited  of  the  following  black  and  coloured 
members,  exclusive  of  a  few  white  people. 

Begun 

1786,  Antisua    ....  ,3594 

1787,  St.  Vincent's  .  .  .  2685 
1787,  St.  Chribtophei's  .  .  2309 
1787,  St.  Eustatia       ...  252 


Carry  over 


Brought  forward 

8840 

1788, 

Barbadocs 

26 

1738, 

Dominica 

633 

1789, 

Nevis       .... 

943 

•789, 

Tortola    .... 

1739 

1790, 

Jamaica    .... 

5452 

1793, 

Grenada 

211 

1797, 

St.  Bartholomew's    . 

308 

1799, 

Bermuda 

44 

1800, 

Bahama  Islands 

51C 

1809, 

Trinidad 

241 

1816, 

St.  Domingo    . 

36 

Anguilla  and  St.  Martin   . 

319 

1818, 

Tobago    .... 

17 

8840 


19,325 

Besides  the  Negroes  and  people  of  Colour  who  arc 
members  of  the  Methodist  Societies  in  the  West.  Indies, 
there  are  43,41  1  of  the  same  description  of  persons  con- 
nected with  those  in  the  United  States,  making  a  total  of 
62.736. 

In  the  West  India  islands,  the  missionaries  of  all  de- 
nominations have  experienced  the  most  violent  perse- 
cution from  numbers  of  the  while  inhabitants.  Though 
the  Methodists  have  of  late  years  been  the  principal 
objects  of  this  opposition,  yet  the  Moravians,  peaceful 
and  prudent  as  were  their  endeavours  to  instruct  the 
Negroes,  were  long  opposed  with  no  less  violence.  Not 
only  lawless  individuals,  and  infuriated  mobs,  have  fre- 
quently assaulted  the  Methodist  Missionaries,  and  inter- 
rupted them  in  their  labours,  but  the  legislatures  of 
several  of  the  islands,  patticularly  Jamaica,  have  passed 
severe  acts  against  them,  restricting  them  in  their  ope- 
rations, and  punishing  them  by  fine,  imprisonment, 
banishment.  Sic.  It  will  perhaps  scarcely  be  credited, 
yet  the  fact  is  unquestionable,  that  so  late  as  the  year 
1792,  a  British  House  of  Assembly  (St.  Vincent's) 
passed  a  law,  inflicting  the  punishment  of  death  on  the 
score  of  religion.  To  what  an  extent  the  Methodists 
were  placed  beyond  the  protection  of  law  is  evident, 
from  the  following  notable  decision  of  one  of  the  magis- 
trates of  Barbadoes,  in  the  case  of  a  most  outrageous 
assault  on  their  chapel  by  a  lawless  mob :  "  The 
offence,''  said  he,  "  was  committed  against  Almighty 
God.  It  therefore  does  not  belong  to  me  to  punish  it." 
But  though  the  Methodists  have  experienced  the  most 
violent  hostility  fiom  many  of  the  white  inhabitants  of 
the  West  Indies,  it  would  be  an  act  of  gross  injustice, 
both  to  the  planters  and  to  the  missionaries,  were  wc 
not  to  state,  that  such  sentiments  and  practices  were 
by  no  means  universal  ;  that  though  multitudes  were 
their  enemies,  not  a  few  were  their  friends  and  sup- 
porters.* 


•  As  the  Methodist  Missionaries  in  the  West  Indies  liave  been  grievously  calumniated,  we  think  it  nothing  more  th-in  an  act  of 
justice  to  them,  to  introduce  hi  this  place  an  extract  from  Watson's  ahle  "  Defence  of  the  Wesleyan  Methodist  Missions,"  which 
will  show  very  clearly  that  the  hostility  to  thein  was  far  from  universal.  "  A  great  pari  of  the  money,"  says  he,  *'  expended  l)y  the 
West  India  mission,  has  heen  raiseil  in  the  colonies,  of  wliich  a  considerable  sum  has  been  contributed  by  the  whites.  There  is 
scarcely  a  chapel  of  any  magnitude  in  any  of  the  islands,  in  the  erection  of  which  ihe  gentlemen  of  the  islands  have  not  assisted  by 
their  subscriptions  or  otherwise.  They  have  given  money;  lent  money  in  considerable  sums  till  it  could  be  conveniently  rep.iid  ; 
made  presents  of  timber,  or  furnished  it  on  long  credit ;  and  lent  their  Negro  carpenters  and  masons  ^j-ra.'is.  Subscriptions  of  ten, 
twenty,  fifty,  and  one  luindrcd  ])ounds,  for  such  purposes,  mark  both  the  rank  in  life,  and  the  opinions  of  the  contributors.  Even  in 
.Jamaica,  where  the  dark  and  dangerous  fanaticism  of  the  .Methodists  has  been  discovered  wiih  more  sag-acity  than  in  other  places, 
this  assistance  has  been  afliarded.  The  clergy,  though  noi  in  general  personally  acLive  in  Negro  instruction,  have  given  proofs  that 
they  are  not  opposed  to  the  ellorts  made  for  that  purpose,  and  that  they  apprehend  no  danger  from  thein.  It  has  not  been  an  nn- 
iisual  thing  for  their  slaves  to  be  members  of  the  Method. ^l  .Societies  by  their  wish  or  consent.  The  rector  of  Kingston  gave  .^10. 
los.  ill.  currency  towards  the  ch.ipel  in  that  city ;  and  on  another  occasion,  £2{).  towards  the  Morant  Bay  Chapel.    The  rector  of 
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In  1796,  the  London  Missionary  Society  commenced 
its  operations  with  a  mission  to  the  Soutli  Sea  islands. 
Nine  of  the  Missionaries  settled  in  Tongataboo;  but  a 
civil  war  having  arisen  on  the  island  about  two  years 
after  their  arrival,  three  of  them  were  murdered  by 
one  of  tlie  contending  parlies  ;  :\nd  ilie  others,  discou- 
raged by  the  ditFicuhies  and  dangers  of  their  situation, 
retired  soon  after  to  New  South  Wales.  A  solitary 
missionary,  who  settled  on  Sjnta  Christina,  one  of  the 
Marquesas  islands,  returned  to  England  at  a  still  earlier 
peiiod.  The  others  took  up  their  residence  in  Otaheite, 
and  though  they  were  at  first  most  favourably  received 
by  the  natives,  yet  they  met  with  so  many  difTiculties 
and  discouragements  in  the  piosecution  of  their  labours, 
that  this  mission,  of  which  the  highest  anticipations 
had  been  formed,  was  for  many  years  considered  as  a 
kind  of  forlorn  hope.  The  missionaries  at  length  left 
Otaheite,  as  a  civil  war  was  on  the  point  of  breaking 
out  on  that  island  ;  and  most  of  the  friends  of  missions, 
we  believe,  hoped  that  they  would  never  return,  as  there 
appeared  not  tlie  slightest  prospect  of  their  being  useful 
among  tiie  natives. 

In  1811,  several  of  them,  however,  did  return;  but, 
for  the  present,  they  took  up  their  residence  in  Eimeo, 
as  the  continuance  of  peace  in  Otaheite  was  somewhat 
doubtful.  Soon  after  their  arrival,  Pomare  the  king, 
uho  used  formerly  to  show  a  strong  aversion  to  religious 
instruction,  publicly  renounced  idolatry,  and  made  a 
profession  of  Christianity.  With  him  this  does  not  ap- 
pear to  have  arisen  from  political  motives;  but  from  the 
iirm  conviction  of  his  understanding,  and  the  deep  im- 
pression which  divine  truth  had  made  on  his  heart.  The 
example  of  Pomare,  in  embracing  Christianity,  produc- 
ed, as  might  be  expected,  a  powerful  sensation  among 
his  countrymen.  Instructions  which  had  lain  dormant, 
and  convictions  which  had  been  stiHed  for  years,  now 
appeared  to  revive.  Many  of  the  people  began  to  in- 
quire for  tliemselves  ;  the  congregations  of  the  mission- 
aries, which  had  hitherto  been  extremely  small,  rapidly 
increased;  and  great  numbers  publicly  renounced  the 
religion  of  their  ancestors.  Idolatry  was  at  length  com- 
pletely abolished,  both  in  Otaheite  and  Eimeo.  The 
gods  were  destroyed,  the  morals  demolished,  the  Arreoy 
Society  dissolved,  human  sacrifices,  and  the  murder  of 
infants,  abolished.  Instead  of  a  multitude  of  idols,  mo- 
rals, and  altars,  there  were  now  Christian  churches  in 
every  disliict;  except  here  and  there  a  heap  of  stones, 
scarce  a  vestige  of  the  old  religion  was  to  be  seen.   The 


Sabbath  was  observed  with  singular  strictness;  family 
worship  was  established  in  almost  every  house,  and  se- 
cret prayer  was  tlic  practice  of  almost  every  individual. 
Tlicrc  was  at  the  same  time  a  material  improvement  in 
the  moral  conduct  of  tlie  people  ;  the  condition  of  the 
female  sex  was  considerably  ameliorated;  the  popula- 
tion of  the  islands,  wliich  had  previously  been  diminish- 
ing with  prodigious  rapidity,  promised  soon  to  increase, 
as,  in  consequence  of  the  abolition  of  infanticide  and 
other  criminal  practices,  there  was  already  a  visible  dif- 
ference in  the  number  of  children.  This  extraordinary 
revolution  was  not  even  confined  to  Otaheite  and  Eimeo; 
it  extended,  in  a  short  time,  to  the  neighbouring  islands, 
Tetaroa,  Tapua-Manu,  Raiatea,  Hualieinc,  Taha,  Bora- 
bora,  arid  Marua  ;  in  all  of  which  idolatry  was  abolished, 
and  Christianity  became  the  professed  religion.  Besides 
instructing  the  natives  in  the  principles  of  Christianity, 
the  missionaries  taught  them  to  read  and  write  their  own 
language.  In  this  attempt,  they  formerly  met  with  little 
encouragement ;  nov?,  their  exertions  were  crowned 
with  extraordinary  success.  In  the  different  islands,  it 
was  supposed  there  were  upwards  of  six  thousand  per- 
sons who  were  able  to  read  more  or  less  perfectly.  Po- 
mare even  issued  orders  that  school-houses  should  be 
erected  in  every  district  of  Otaheite  and  Eimeo,  and  that 
the  best  instructed  of  the  natives  should  be  employed  in 
teaching  otheis;  so  that  these  islands  now  possess  some- 
thing like  an  establishment  of  parochial  schools.  The 
art  of  printing  has  been  introduced,  and  the  press  is 
now  in  active  operation  in  these  islands.  The  gospel 
of  Luke,  when  printed,  was  sold  for  three  gallons  of 
cocoanut-oil  per  copy;  and  though  the  impression 
consisted  of  3000  copies,  yet  several  thousands  of  the 
natives  were  sadly  disappointed  that  no  more  were  to  be 
had.  Had  there  been  10,000  copies,  it  was  supposed 
the  whole  might  have  been  sold  in  ten  days.  The  plan 
of  selling  the  books  they  printed  was  adopted  by  the 
missionaries  in  preference  to  distributing  them  gratis, 
with  the  view  of  promoting  industry  among  the  natives. 

In  1814,  the  Church  Missionary  Society  formed  an 
establishment  on  New  Zealand,  with  the  view  of  intro- 
ducing the  arts  of  civilization  and  the  light  of  Christia- 
nity among  the  inhabitants.  Hitherto  the  missionary 
settlers  have  been  able  to  effect  little ;  yet  their  pros- 
pects, on  the  whole,  are  highly  encouraging. 

Such  is  a  general  sketch  of  the  principal  missions 
established  by  Protestants  in  different  parts  of  the  hea- 
then world.     Many  others  we  have  been  obliged  to  pass 


Morant  Bay  also  gave  ^10.  towards  the  chapel  in  that  place  ;  and  when  a  collection  was  made  in  the|chapel  at  Kingston,  a  little  be- 
fore the  persecuting  law  of  180r,  for  the  purpose  of  affording  aid  to  tlie  building  of  Morant  B.iy  Chapel,  many  respectable  ladies  and 
gentlemen  of  the  city  were  present,  who  put  into  the  box,  some  joes,  and  others  doubloons,  making  in  the  whole  a  collection  of 
^74.  In  other  islands,  not  merely  planters  and  mercliants,  but  members  of  colonial  assemblies,  presidents,  chief  judges,  and  gover- 
nors, liave  not  only  subscribed  to  the  erection  of  chapels,  but  in  some  instances  have  paid  regular  stipends  to  the  missionaries,  as  a  re- 
muneration for  their  labours  in  instructing  their  slaves,  and  in  many  instances  have  done  what  was  of  more  essential  service,  have 
counteracted  the  designs  of  "  wicked  and  unreasonable  men,"  wlio  attempted  to  stir  up  persecutions,  for  which  no  pretence  but 
intolerance  and  misinformation  could  be  set  up."     P.  125. 

After  stating  some  of  the  causes  which  had  occasioned  so  much  opposition  to  the  Methodist  Missionaries  in  the  West  Indies,  Mr. 
Watson  adds,  "Other  causes,  which  have  produced  many  instances  of  individual  opposition  to  the  missions,  and  which  in  some  cases 


iiave  been  many  females  w  ho  were  the  objects  of  illicit  attachment  and  licentious  intercourse  ;  that  the  personal  ill-treatment  w  liich 
the  preachers  of  '  righteousness,  and  temperance,  and  a  judgment  to  come,'  have  in  many  cases  experienced,  has  been  the  conse- 
c(uence  of  violent  resentments  produced  by  checks  put  upon  vicious  indulgence,  by  the  introduction  of  a  stronger  principle  of  mora- 
lity among  the  slaves  and  females  of  colour ;  and  that  restrictive  laws  gravely  proposed  to  legislatures  h.ave  been,  in  many  instances 
which  might  be  given,  mainly  the  work  of  men  who  had  such  injuries  to  complain  of,  then  the  whole  controversy  would  be  placed  in 
a  light  in  which  that  party  are  not,  we  are  persuaded,  disposed  to  have  it  viewed.  On  this  subject  evidence  is  not  wanting,  but  the 
necessity  of  adducing  it  shall  be  crMted  only  by  the  conduct  of  those,  who  are  most  anxious  to  justify  their  zeal  against  missions  on 
very  different  reasons."    1'.  111. 
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unnoticed,  as  they  were  attended  with  no  remarkable 
circumstances,  or  were  productive  of  no  considerable 
effects.  Should  the  reader  wish  more  particular  details 
of  Protestant  missions  in  general,  he  may  consult 
Brown's  History  of  the  Profiaffatioti  of  ChTistmnity 
among  the  Heathen,  2  vols.  8vo.  1814.  Accounts  of  par- 
ticular missions  he  will  find  in  the  following  works  : 
Mather's  //(s^ori/  of  A'eiv  England;  Muyhew's  /nrfwra 
Converts  ;  llopkin's  Memoirs  relating  to  the  Housaiuu- 
nuk  Indians;  Brainerd's  Xj/i?  ;  Niecampii  Historia  A/is- 
sionis  Evangeliae  in  India  Orientali ;  Meier  Missions- 
Geschichte  oder  Auszug  der  Evangclischen  Missions  lie- 
richte  aus  Ostindien  -von  1737  6is  1767;  JVeure  Gesc/iichte 
der  Evangelischten  Missions  Anstalten  in  Ostindien  6. 
Band.  Hans  Egede  JVachricht  vom  Grontandischen 
Mission  ;  Crantz's  History  of  Greenland,  2  vols.  ;  Oiden- 
dorp's  Geschichte  der  Mission  der  Evangelischen  Bruder 
auf  St.  Thomas,  St  Croix,  und  St.  Jan.  2  band.  ;  Loskiei's 
History  of  the  Mission  of  the  United  Brethren  in  Korth 
America  ;  Risler  Erzahlungen  aus  der  Geschichte  der 
Bruder  Kirche  ;  Hjcnscl's  Letters  on  the  JV^cobar  Islands; 
Moravian  Periodical  Accounts,  6  vols.;  Baptist  Periodi- 
cal Accounts  6  vols.  ;  Coke's  History  of  the  West  Indies, 
3  vols.  ;  Transactions  of  the  Missionary  Society,  4  vols. ; 
Missionary  Register,  7  vols.  ;  Proceedings  of  the  Church 
Missionary  Society,  6  vols.     (w.  b.) 


MISSISSIPPI  River.  This  immense  stream,  form- 
ing a  river  of  the  first  order,  deserves  particular  notice 
in  an  elementary  work.  Under  the  general  term  Mis- 
sissippi, we  include  not  only  that  river  properly  so  call- 
ed, but  every  secondary,  or  confluent  body  of  water 
which  enters  into,  or  contributes  to  augment  the  mass  of 
the  main  recipient.* 

Following  this  plan,  the  basin  of  the  Mississippi  may 
be  naturally  divided  into  four  grand  sections;  first,  ad- 
vancing from  east  to  west,  the  valley  of  Ohio  and  its 
tributary  waters  ;  that  of  Mississippi  and  its  branches  ; 
that  of  Missouri  and  i(s  branches;  and  that  of  the  lower 
Mississippi,  below  the  mouth  of  Missouri.  Of  these 
sections  in  order. 

Ohio  valley. — This  very  important  region  embraces 
about  200,000  square  miles  of  area,  equal  to  128,000,000 
of  United  States  acres.  Its  greatest  length  is  from  the 
north-east  sources  of  the  Allegany  river  to  the  head  of 
Bear  creek,  a  branch  of  Tennessee  river,  730  miles.  Its 
greatest  breadth,  from  the  sources  of  the  French  Broad, 
to  those  of  the  Wabash  river,  500  miles.  In  point  of  cli- 
mate, it  extends  from  N.  Lat.  34°  to  42°  30',  or  through 
seven  and  half  degrees  of  latitude,  affording  a  very  con- 
siderable difference  of  seasons  and  temperaiure. 

It  has  been  long  the  opinion  of  the  author  of  this  arti- 
cle, an  opinion  formed  from  the  fruits  of  many  years  ob- 
servation, that  the  Ohio  region  once  formed  an  immense 
inclined  plane  ;  and  that  the  beds  of  all  the  rivers  have 
been  formed  by  abrasion  of  water.  This  theory  is  sup- 
ported by  Mr.  A.  Bourne,  author  of  a  large  and  valu- 
able map  of  the  state  of  Ohio.  The  following  is  a  quo- 
tation from  a  manuscript  letter  from  that  gentleman  on 
the  subject.  "  The  hills  are  generally  found  near  the 
rivers  or  targe  creeks,  and  parallel  to  them  on  each  side; 


having  between  them  the  alluvial  valley,  through  which 
the  stream  meanders,  usually  near  the  middle,  but  some- 
times washes  the  foot  of  either  hill  alternately.  Perhaps 
the  best  idea  of  the  topography  of  this  state,  (Ohio, 
which  see,)  by  conceiving  the  state  to  be  one  vast  ele- 
vated plain,  near  the  centre  of  which  the  streams  rise,  and 
in  their  course  wear  down  a  bed  or  valley,  whose  depth 
is  in  proportion  to  their  size,  or  tlie  density  of  the  carta 
over  which  they  flow.  So  that  our  hills,  with  some  few 
exceptions,  are  nothing  more  or  less  than  cliffs  or  banks 
made  by  the  action  of  the  streains  ;  and  although  these 
cliffs  or  banks,  on  the  rivers  and  larger  creeks,  approach 
the  size  of  mountains,  yet  their  tops  are  generally  level, 
being  the  remains  of  the  ancient  plain.  In  the  eastern 
part  of  the  state,  some  few  hills  are  found  in  sharp 
ridges  similar  to  those  in  the  eastern  states.  The  base 
of  the  hills  is  generally  composed  of  limestone,  free,  or 
sandstone,  slate,  and  gravel,  admixed  with  mineral  coal, 
ochre,  Sec."     Bourne. 

The  author  of  this  article  surveyed,  in  1815,  Pittsburg 
and  its  environs,  and  found  the  locks  there,  as  in  every 
other  part  of  the  Ohio  valley,  perfectly  parallel  to  the 
horizon,  of  course,  speaking  technically,  floetz  forma- 
tion. The  circumstance  most  conclusive  of  the  fact, 
that  the  hills  and  valleys  of  this  region  were  formed  by 
abrasion,  is  the  uniformity  of  elevation  and  similar  ma- 
terial, of  corresponding  strata  on  the  opposing  banks  of 
the  streains;  phenomena  every  where  visible,  where  the 
nature  of  the  country  will  admit  accurate  observation. 
The  coal  strata  near  Pittsburg  arc  in  every  place  found 
about  340  feet  above  low  water  level  in  the  rivers  of  that 
vicinity. 

Embracing  the  whole  Ohio  valley  in  one  perspective, 
it  is  found  divided  into  two  very  unequal  portions  by  that 
river;  leaving  120,000  square  miles  to  the  south-east, 
and  80,000  on  the  north-west.  The  Ohio,  forming  a 
common  recipient  for  the  water  of  the  minor  streams  of 
both  slopes,  flows  in  a  very  deep  ravine,  S.  64°  W.,  478 
geographical,  or  548  miles  in  a  direct  line  from  Pitts- 
burg to  the  junction  of  this  river  with  the  Mississippi. 
The  entire  length  of  Ohio  by  its  meanders,  is  by  actual 
admeasurement  948  miles. 

The  peculiar  features  of  this  river,  and  its  immediate 
banks,  have  led  to  most  of  the  gross  misrepresentations 
respecting  the  valley  in  general.  The  low  water  sur- 
face of  the  Monongahela  at  Brownsville,  has  been  found 
to  amount  to  850  feet  above  high  tide  in  the  Chesapeake 
bay.  Estimating  the  fall  in  the  Monongahela  to  be  20 
feet  from  the  borough  of  Brownsville  to  the  city  of  Pitts- 
burgh, would  produce  830  feet  as  the  elevation  of  the 
latter  place  above  the  Atlantic  Ocean.  The  aptx  of  the 
hills  in  the  vicinity  of  Pittsburg,  are  within  a  small  frac- 
tion of  460  feet  above  the  low  water  level  of  the  Monon- 
gahela, Allegany,  and  Ohio  rivers.  By  these  elements 
we  have  460  added  to  830,  or  1290  feet  as  the  exlieme 
elevation  of  the  hills  near  Pittsburg  above  the  Atlantic 
tides.  We  may,  therefore,  if  the  correctness  of  our  pre- 
vious theory  is  admiitcd,  suppose,  that  the  latter  eleva- 
tion was  that  of  this  part  of  the  oriijinal  plain  from  which 
the  valley  has  been  formed.  This  elevation  evidently 
declined  towards  the  now  mouth  of  the  Ohio,  leaving  a 
descent  for  the  waters. 


*  Geographical  precision  on  the  subject  of  rivers,  is  much  enhanced  by  the  use  of  the  terms  basin  ami  valley.  IJasiii,  denotes  the 
entire  space  drained  by  any  river  ;  whilst  the  space  watered  by  a  secondary  or  confluent  stream  is  denominated  a  valley ;  thus  in 
the  article  before  us,  we  have  used  the  term  basin,  for  the  entire  region  from  which  flows  the  mass  of  water  contributing  to  form  the 
Mississippi,  and  the  term  valley  in  describing  the  various  sections  which  compose  this  enormous  basin. 
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The  actual  elevation  of  the  present  surf:\ce  of  the 
(ountrv  adjacent  to  the  Rieat  cenlial  junction  of  tlic 
Mississippi,  with  its  confluents,  is  not  determined  with 
ihc  same  precision  witli  that  ol'Pitisbuig  :  but,  liomthc 
leni^tli  of  the  Mississippi  below  the  mouth  of  Ohio,  a 
near  approximation  may  be  obtained.  From  the  mouth 
of  Ohio  to  that  of  the  Mississippi,  the  distance  is  within 
a  small  fraclion  of  1  100  miles,  which,  at  3|  inches  to  the 
mile  yields  3850  inches,  or  320.8  feet,  as  t'he  entire  de- 
pression of  the  Mississippi  river,  from  the  mouth  of 
Ohio  to  the  Gulf  of  Mexico. 

The  fall  in  the  Ohio  river  exceeds  that  of  the  Missis- 
sippi, and  has  been  estimated  at  about  5  inches  to  the 
mile,  conse(|uently,  if  wc  muUi|)ly  948  miles,  the  entire 
length  of  Ohio,  by  5,  we  have  4740  inches,  or  395  feet, 
as  the  amount  of  descent  in  that  stream  ;  and,  addinu; 
395  to  320.8  feet,  we  find  715.8  feet  as  the  declivity  of 
the  waters  from  the  confiuence  of  the  Mononi^ahela  and 
Allegany  rivers  at  the  city  of  Pittsburg,  to  the  Gulf  of 
Mexico. 

A  very  remarkable  difference  is  perceptible  between 
the  different  elevations  of  Pitlsburcj  above  the  C'hesa- 
peake  Cay  and  Gulf  of  Mexico,  amounting  to  more  than 
125  feet,  in  favour  of  the  former  sheet  of  water.  This 
apparent  phenomenon  is  explicaljle  on  the  simplest 
laws  of  hydrostatics.  Tlie  Gulf  stream  flows  from  the 
Gulf  of  Mexico  towards  that  part  of  the  Atlantic  Ocean 
adjacent  to  the  Chesapeake  Bay,  demonstrating  that  a 
difl'erence  of  level  must  exist  between  the  extremes, 
sufficiently  great  to  admit  a  current  of  considerable  velo- 
city. That  velocity  has  never  been  very  accuiately  de- 
termined ;  but,  if  we  allow  only  1  J  inch  per  mile,  would 
yield  in  900  miles  1  I2i  feet.  'J'hat  the  actual  fall  from 
Florida  channel  to  the  momh  of  the  Chesapeake  Bay, 
considerably  exceeds  100  feet,  there  can  be  no  rational 
doubt,  when  the  necessary  geographical  plier.omena  arc 
duly  examined. 

We  may,  from  the  data  given,  consider  the  valley  of 
Ohio  composed  of  an  inclined  plane,  chequered  by  the 
deep  channels  of  the  rivers,  hills,  and  extensive  flats,  the 
whole  resting  upon  a  base  of  secondary  formation.  In 
many  parts  of  this  interesting  region,  as  in  the  state  of 
Kentucky,  the  beds  of  the  rivers  are  vast  chasms,  rather 
than  valleys,  in  the  true  acceptation  of  the  latter  term. 
The  two  opposing  slopes  exhibit  some  very  curious  con- 
trasts. Tliough  considerably  most  extensive,  the  south- 
eastern slope  has  no  extensive  remains  of  the  ancient 
plane ;  the  north-western  slope,  on  the  contrary,  con- 
tains immense  remains  of  the  former  plane.  The  rivers 
which  enter  the  main  recipient  from  the  former,  rising 
in  or  near  the  norih-wcstcrn  ridge  of  the  Appalachian 
Mountains,  arc  precipitous  from  their  sources,  (lowing, 
as  already  observed,  in  very  deep  channels:  whilst  those 
streams  which  enter  from  the  north-western  slope,  rise 
out  of  a  level  continuous  plain,  in  many  places  morass, 
as  in  part  of  the  states  of  Ohio  and  Indiana.  The  latter 
rivers  are  sluggish  towards  their  sources,  gaining  velo- 
city in  their  advance  towards  the  Ohio  river. 

The  secondary  rivers  of  the  souih-castcrn  slope,  arc, 
the  Monongahela,  Little  Kenhawa,  Great  Kenhawa, 
Sandy,  Licking,  Kentucky,  Greene,  Cumberland,  and 
Tennessee.  Those  flowing  from  the  north-western 
slope,  are,  the  Allegany,  Beaver,  Muskingum,  Hock- 
hocking,  Sciota,  Miami,  and  Wabash.  Of  these  streams, 
the  Allegany  rises  in  Pennsylvania,  flows  into  New  York, 


and  winding  from  north-west  to  west,  and  south-west, 
again  enters  Pennsylvania,  forming  the  north-western, 
or  lather  luuthern  constituent  of  Ohio.  No  branch  of 
the  Allegany  flows  from  the  high  table  land  ;  the  region 
it  waters  is  in  some  parts  mountainous,  and  every  where 
hilly;  the  sources  of  the  Allegany  flow,  however,  from 
the  highest  point  of  the  valley  of  Ohio.  Advancing 
westward  from  the  region  watered  by  the  Allegany,  the 
sources  of  the  Beaver  exhibit  the  commencement  of  the 
great  central  plain,  which  separates  the  two  great  basins 
of  the  Mis'iihsippi  and  S(.  Lawrence.  This  plain  stretches 
westward,  and,  widening  in  extent  through  the  states  of 
Ohio,  Indiana,  and  Illinois,  reaches  the  Mississippi  river. 
In  its  natural  stale,  the  valley  of  Ohio  was,  in  the  great- 
est part  of  its  extent,  covered  by  a  dense  forest:  but  the 
central  plain  presented  a  very  remarkable  exception. 
As  far  east  as  the  sources  of  Muskingum,  commenced 
open  savannahs,  covered  with  grass,  and  devoid  of  tim- 
ber. Similar  to  the  plain  itself,  those  savannahs  expand- 
ed to  the  westward,  and  on  the  waters  of  Illinois  river 
opened  into  immense  natural  meadows,  generally  known 
under  the  denomination  of  prairies.* 

We  have  dwelt  wiili  more  minuteness  on  this  central 
plain  than  we  vrould  otherwise  have  done,  from  a  con- 
viction that  it  atTords  phenomena  highly  illustrative 
of  the  peculiar  structure  of  that  jiart  of  North  Ame- 
rica. It  has  been  shoivn  in  this  article,  that  the  surface 
of  Ohio,  at  the  city  of  Pittsburg,  was  83u  feet  above  the 
nearest  tide  water  of  the  Atlantic  Ocean,  and  715.8  feet 
above  the  surface  of  the  gulf  of  Mexico.  Lake  Erie  has 
been  found,  by  actual  and  careful  admeasurement,  565  feet 
above  the  tide  water  of  the  Hudson  at  Albany  ;  conse- 
quently, the  Ohio  at  Pittsburg  is  265  feet  above  the  sur- 
face of  Lake  F.rie  ;  the  intermediate  distance,  in  a  direct 
line,  105  miles.  Therefore,  if  a  channel  was  open  from 
the  Ohio  river  at  Pittsburg  to  Lake  Erie,  as  deep  as  the 
bottom  of  the  river,  and  sloping  towards  the  lake  by 
gradual  descent  to  its  surface,  the  waters  of  /Mlegany 
and  Monongahela  would,  in  place  of  flowing  down  Ohio, 
rush  into  Lake  Erie  wiili  the  enormous  velocity  arising 
from  a  fall  of  265  feet  in  105  miles;  or  upwards  of  2J 
feel  per  mile.  When  these  mathematically  established 
facts  are  contrasted  with  the  circumstance,  that  the  ex- 
treme north-western  waters  of  Allegany,  those  of  Lake 
Chataughque,  rise  within  three  miles  from  Lake  Erie, 
the  singular  but  real  construction  of  the  country  becomes 
apparent.  Nothing  but  actual  measurement  could  render 
credible,  that  Pittsburg,  situated  at  the  confluence  of 
two  streams,  each  of  whicli,  following  their  meanders, 
have  flown  above  200  miles  ;  and  one  of  which,  (.Mlega- 
ny,) having  part  of  its  source  so  near  the  very  margin  of 
Lake  Eric  ;  and  yet,  that  the  city  of  Piitsburg  should  be 
elevated  265  feet  above  the  surface  of  the  lake. 

But  by  far  the  most  remarkable  feature  of  the  Ohio 
valley  is,  that  its  real  slope  does  not  correspond  to  the 
coursesof  its  rivers.  It  is  a  fact  now  well  known,  that  load- 
ed boats  at  high  water  can  pass  from  Lake  Michigan  into 
Illinois  river,  and  vice  versa.  We  have  seen  that  Lake 
Erie  was  565  feet  above  the  level  of  the  .Atlantic  tides. 
The  elevation  of  Lake  Michigan  above  Lake  Erie  can- 
noi,  from  the  shortness  and  gentle  currents  of  Detroit 
river,  St.  Clair  river,  and  the  straits  of  Michilimachinak, 
exceed  35  feet.  We  may  therefore  assume  600  feet  as 
the  level  of  Lake  Michigan.  This  would  correspond 
very  nearly   with   that  of  the  Ohio  river,  between  the 


•  Prahic  l3  a  French  noun,  litcrully  translated  meadow. 
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•  mouths  of  Miami  and  Kentucky  rivers.  Illinois  river  we 
will  see,  presents  much  more  the  aspect  of  a  canal  than 
that  of  a  river,  whilst  the  central  table  land  we  have  re- 
viewed, is  so  elevated,  as  to  produce  water-courses, 
whose  descent  is  rapid,  and  those  flowing  into  Lake  Eric 
all  precipitated  over  falls  before  reaching  their  recipient. 
During  the  continuance  of  spring  floods,  loaded  boats  of 
large  tonnage  may  be  navigated  from  the  rapids  of  Oliio, 
by  that  river,  the  Mississippi  and  Illinois  rivers,  and 
through  the  Canadian  sea  to  the  cataract  of  Niagara, 
without  meeting  a  single  rapid ;  whilst  the  direct  line 
between  the  extremes  of  this  navigation,  would  pass 
over  an  elevated  ridge.  When  <lue  attention  is  paid  to 
the  real  plienomena  of  the  connected  basins  of  Missis- 
sippi and  St.  Lawrence,  the  true  causes  of  the  apparent 
anomalies  we  have  noticed  are  developed.  It  is  at  once 
rendered  apparent,  that  the  true  slope  of  the  Ohio  valley 
is  nearly  at  right  angles  to  the  range  of  the  Appalachian 
mountains,  and  that  its  lowest  line  of  depression,  is  the 
channels  of  the  Illinois  and  Mississippi  rivers. 

Soil,  climate.,  and  ^traductions. — The  soil  of  this  in- 
teresting section  of  the  earth,  is  by  no  means  so  uniform 
as  is  generally  supposed,  though  taken  as  a  whole,  may 
be  considered  fertile.  The  alluvial  bottoms  of  the 
streams,  great  and  small,  are  generally  a  deep  loam,  ex- 
uberantly productive.  This  rich  vegetable  earth,  in 
many  places  reaches  the  apex  of  the  highest  hills.  Those 
hills  present,  however,  great  variety  of  soil ;  always 
clothed  with  timber,  though  often  precipitous,  rocky, 
and  sterile.  The  extreme  aouth-eastern  part,  from  the 
sources  of  Allegany  to  the  most  southern  part  of  the 
valley  in  the  state  of  Alabama,  presents  a  mountainous 
or  very  broken  hilly  tract  of  couniry,  upwards  of  700 
miles  in  length,  with  a  mean  width  of  about  100.  The 
soil  is  on  this  region  extremely  varied,  ana  as  it  contains 
at  its  extremities  nearly  the  greatest  contrast  of  latitude 
of  the  valley  of  which  it  forms  a  part,  the  vegetable  pro- 
ductions, natural  and  artificial,  are  here  also  most  varied. 
Very  few  timber  trees,  known  on  this  continent  between 
N.  Lat.  34  and  42  degrees,  but  which  are  here  found. 
The  most  prominent  and  valuable  species  of  which,  are 
ten  or  twelve  species  of  oak  ;  hemlock,  pine,  the  Lirio- 
dendron  tulipifera ;  five  or  six  species  of  hickory  and 
walnut ;  three  species  of  maple,  one  of  which,  the  Acer 
saccharinum,is  amongst  the  most  singular  and  valuable 
trees  known  on  this  globe  ;  three  or  four  species  of  ash, 
with  an  immense  variety  of  useful  trees  and  shrubs  not 
enumerated.  The  Flora  is  also  highly  varied  and  ele- 
gant. Medicinal  plants  abound.  Spring  water  is  abun- 
dant and  excellent. 

Of  naturalized  plants,  trees,  and  shrubs,  the  number 
and  variety  preclude  a  complete  specification.  Extend- 
ing through  eight  degrees  of  latitude,  and  presenting 
considerable  difference  of  level,  the  climates  admit  the 
cultivation  of  plants  whose  powers  of  resisting  the  in- 
clemencies, or  of  profiting  by  the  changes  of  seasons, 
are  very  different.  The  cereal  gramina — wheat,  rye, 
oats,  barley,  and  Indian  corn  or  maize,  is  every  where 
cultivated.  Meadow  grasses  flourish  best  in  an  advance 
to  the  north.  In  the  southern  part,  even  where  exten- 
sive settlements  have  been  made,  meadows  are  rare  ; 
but  towards  the  northward,  form  a  large  part  cf  rural 
economy.  This  observation,  though  in  a  more  limited 
extent,  may  be  applied  to  orchards,  and  even  gardens. 
Where  the  crops  become  very  valuable,  horticulture  is 
every  where  neglected,  as  are  orchards,  except  in  the 
vicinity  of  cities  or  large  towns.     In  the  region  before 
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us,  below  N.  Lat.  36°  30',  colton  commences  to  be  cuhi- 
vated  as  a  valuable  crop.  Some  culture  of  this  vege- 
table extends  nf)rth  of  the  assumed  limit,  but  rather  for 
doiiitstic  use  than  as  an  article  of  commerce.  Tlie 
quantity  and  quality  of  this  vegetable  is  enhanced,  soil 
and  exposure  being  equal,  in  a  very  near  ratio,  with 
advance  to  the  south.  As  we  will  have  more  occasion 
to  dilate  on  this  vegetable  in  the  sequel  of  this  article,  it 
would  be  irrelevant  to  touch  farther  on  the  subject  in 
this  place. 

The  orchard  trees  generally  cultivated  in  the  region 
before  us,  are  the  apple,  pear,  peach,  plum,  nectarine, 
&c. 

The  mineral  treasures  of  this  region  compose  a  large 
share  of  its  most  valuable  productions.  Iron,  salt,  and 
mineral  coal,  are  tlie  most  valuable  and  abundant.  Iron 
ore  is  found  in  almost  every  seciion  of  this  extensive  line. 
The  immense  masses  of  mineral  coal  are  very  extensive: 
those  nciii  Pittsburg  are  only  the  most  abundant  and  best 
known.  It  is  amongst  the  most  remarkable  features  in 
the  nalurul  history  of  the  United  States,  that  from  Onon- 
dago  in  the  state  of  New-Yoik,  to  the  south-west 
angle  of  Virginia,  the  earth  appears  in  every  place,  at  a 
certuin  depth,  to  afford  water  saturated  with  muriate  of 
soda,  (common  salt.)  This  indispensable  niintrjl  is 
found  w  here,  if  wanting,  it  could  not  be  obtained  without 
very  great  expense.  Salt  is  now  made  at  Onondjgo  in 
Ne«-York,  Conemaiigh  in  Pennsylvania,  and  on  the 
Keiihawa  and  other  places  in  \'irginia  ; — all  in  the  same 
range. 

The  Ohio  river  bounds  the  tract  we  have  reviewed  as 
far  southward  as  the  mouth  of  the  Great  Sandy.  Here 
the  former  turns  almost  at  right  angles,  and  pursuing  a 
com  se  something  north  of  west  to  the  mouth  of  the  Great 
Miami,  again  inflects  about  south  west  by  west  to  its 
junction  with  the  Mississippi.  This  wide  curve,  in  con- 
junction with  a  part  of  the  Mississippi,  bounds  the  great 
limestone  expanse  of  Kentucky  and  West  Tennessee. 
This  latter  region,  though  adjoining  the  former,  presents 
features  essentially  different.  The  base  of  the  Kentucky 
section  appears  to  be  in  great  part  floetz  or  secondary 
limestone,  the  face  of  the  earth  becomes  more  monoton- 
ous ;  the  rivers  flow  in  many  places  in  chas Ms,  walled 
on  both  banks  by  precipices  of  limestone.  Fresh  water 
in  many  places  scarce.  Minerals  rare,  if  limestone  is 
excepted.  In  point  of  climate  and  vegetable  product'on, no 
very  material  difler-cnce  appears  between  the  contiguous 
parts  of  the  two  sections  under  review,  except  thai  which 
arises  from  soil.  In  point  of  extent  and  fertility,  tl.  soil 
of  Kentucky  and  West  Tennessee  is  generally  produc- 
tive, and  in  a  variety  of  places  highly  fertile.  Vegeta- 
bles, either  indigenous  or  exotic,  arc  very  nearly,  en 
both  sections,  on  a  similar  line  of  latitude,  and  of  equal 
exposure  and  elevation.  From  a  lower  surface,  cotton, 
and  other  tender  vegetables,  are  cultivated  farther  north, 
near  the  Ohio,  than  towards  the  northwestern  ridges  of 
the  Appalachian  mountains.  The  climate  of  both  will 
be  more  amply  noticed  in  the  sequel  of  this  article. 

Respecting  the  north-western  seciion  of  the  Ohio  valley, 
a  few  observations  will  suflicc,  after  what  has  preceded 
respecting  that  of  the  south-east,  and  on  the  review  of 
the  whole  valley  in  general.  Similar  latitudes  present  in 
great  part  similar  climatic  phenomena  and  vegetable  pro- 
ducts. From  the  peculiar  structure  of  the  north-western 
section  already  delineated,  it  must  be  evident  that  mineral 
products  are  rare;  and  such  is  the  fact.  Iron  ore  is 
found,  though  not  abundantly,  in  the  north-west  part  of 
i  K 
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Pennsylvania,  aiul  norlh-east  pari  of  Ohio.  Mineral  coal 
abounds  along  the  Ohio,  and  on  some  oUier  streams,  as 
far  down  the  valley  as  Cincinnati,  and  might,  it  is  pro- 
bable, be  obtained  in  other  places,  if  the  earth  was  per- 
forated to  sufficient  depth.  Indications  of  muriate  of 
soda,  and  some  trifling  fragments  of  sulphate  of  hnie, 
(Gypsum,)  have  been  discovered,  but  neither  to  any  con- 
siderable extent.  In  the  far  greater  part,  however,  of 
this  section  of  the  Ohio  valley,  few  or  no  indications  of 
minerals  appear.  The  flatness  and  peculiar  structure  of 
the  two-thirtis  of  the  states  of  Ohio,  Indiana,  and  Illinois, 
preclude  the  exposure  of  mineral  bodies,  if  such  existed, 
it  has  been  by  the  action  of  water  in  wealing  deep  chan- 
ricls  in  the  earth's  suiface,  that  mineral  bodies  have,  in 
most  cases,  been  exposed  to  human  view  and  use. 

In  point  of  soil,  climate,  and  vegetable  production,  the 
south-western  section  of  the  Ohio  valley  has  been  too 
liighly  colourtd,  though  favourable  in  many  respects  to 
human  residence.  The  range  of  country  within  one  hun- 
ihed  miles  of  tlie  Ohio  river  being  broken  into  hill  and 
dale,  good  wholesome  water  is  abundant,  but  receding  to 
the  central  table  land,  is  in  many  places  wanting.  In 
most  essential  circumstances,  as  respects  natural  phe- 
lioincna  and  human  economy,  strong  analogies  exist 
between  the  contiguous  parts  of  the  two  great  sections 
of  Ohio  valley,  whilst  their  extremes  present  a  total 
contrast.  It  would  be  mere  repetition  to  dilate  further, 
after  what  has  been  given  on  this  subject  ;  the  foregoing 
observation  was  made  in  order  to  draw  the  reader's  at- 
tention to  features  so  strongly  traced,  and  illustrative 
of  the  subject  on  which  we  are  treating.  It  has  been 
too  generally  prevalent  with  authors,  as  well  as  travel- 
lers, to  respiesenl  the  Ohio  valley  as  a  monotonous  sur- 
face, uniform  in  aspect,  climate,  and  fertility;  whilst,  in 
all  these  respects,  perhaps  no  equal  region  of  the  earth 
presents,  in  all  these  points,  more  marked  or  more  ab- 
rupt contrasts,  if  some  very  mountainous  tracts  are  ex- 
cejitcd. 

Valley  of  the  Mississi/i/ii  Pro/ier.— Before  entering 
upon  the  physical  survey  of  the  paiticular  valley  of  the 
Mississippi,  above  its  junction  with  Missouri,  it  is  neces- 
sary to  take  a  view  of  the  entire  stream  v/hith  now  de- 
Bignates  the  whole  basin. 

In  our  defective  state  of  information,  it  is  impracticable 
to  determine  which  is  the  most  remote  branch  of  the 
JNIississippi,  nor  is  it  perhaps  an  object  of  much  conse- 
([uence.  The  latitude  and  longitude  of  its  source  are  also 
imdefincd.  Authorities  on  that  subject  dift'er  so  much, 
that  no  great  confidence  is  due  to  any.  It  is  probable, 
that  like  other  rivers,  no  real  certainty  of  tlie  main 
source  or  latitude  is  attainable  without  extraordinary 
pains  and  skill.  We  m;iy,  bowever,  assume  N  Lat.  48°, 
and  W.  Long,  from  Washington  ciiy  18°,  as  the  source 
of  that  great  river.  Its  general  course  is  about  south- 
west 300  miles,  to  the  mouth  of  tlve  Corbeau,  which 
comes  in  from  the  right.  Below  the  Corbeau,  the  Mis- 
sissippi assumes  a  south-eastern  course  of  200  miles  to 
St.  Anthony's  Falls,  at  the  foot  of  which  it  receives  the 
St.  Peter's,  a  large  tributary  stream  from  the  norlli-west. 
Below  the  mouth  of  St.  Peter's,  the  Mississippi  con- 
tinues southeast  80  miles,  and  in  that  distance  receives 
from  the  left  the  Si.  Croix,  Chippeway,  and  Black  rivers. 
Bciween  the  two  former  occurs  Lake  Pepin,  a  mere 
dilatation  of  the  river.  After  receiving  Black  river,  the 
Mississippi  curves  more  to  the  south,  and  80  miles  below 
the  former,  receives  from  the  left  a  large  branch,  the 
Ouisconsiii.     Thence   again  turning  to  south-east  100 


miles,  is  joined  by  Rock  river,  a  stream  of  considerable 
size,  flowing  from  north-east  to  south-west,  and  rising 
near  Lake  Michigan.  Below  Rock  river,  tiic  Missis- 
sijjpi  turns  to  a  little  west  of  south,  100  miles,  to  its 
junction  with  the  Lemoine  river,  a  very  considerable 
tributary  stream  from  the  north-west.  One  hundred  and 
twenty  miles,  in  a  south-eastern  course,  below  the  Le- 
moine, the  Illinois  unites  with  the  Mississippi,  and  15 
miles  lower,  the  latter  and  Missouri  form  their  junction. 
The  entire  length  of  the  Mississippi  above  the  mouth  of 
Missouri,  is  by  comparative  estimates,  995  miles.  The 
country  drained  by  this  river  is  generally  rather  level 
than  hilly,  much  of  its  surface  prairie.  Except  towards 
its  source,  no  lakes  of  any  considerable  conseciucnce  are 
found  on  any  of  its  conlluents.  Its  water  is  tolerably 
limpid,  and  its  current  gentle.  Though,  from  accidental 
circumstances,  the  Mississippi  has  gained  the  pre-emi- 
nence in  giving  name  to  the  general  recipient,  it  is,  ne- 
vertheless, a  mere  branch,  and  by  no  means  the  prin- 
cipal one,  of  Missouri.  Below  their  junction,  the  united 
stream  flows  198  miles  south-east,  where  it  receives  an 
immense  accession  of  water  through  the  channel  of 
Ohio;  below  which,  the  congregated  mass  turns  a  little 
west  of  south,  and  flows  in  that  direction  316  miles,  re- 
ceives the  White  river,  and  14  miles  lower  the  Arkan- 
saw  ;  both  from  the  right.  The  Yazoo  enters  from  the 
left,  187  miles  below  the  mouth  of  Arkansaw  ;  and  211 
miles  below  the  mouth  of  Yazoo,  the  Mississippi  re- 
ceives its  last  tributary  stream  of  consccjuence,  the  Red 
river,  from  the  right.  Two  miles  below  Red  river,  the 
Atchafalaya  flows  out  to  the  south.  Prom  the  mouth  of 
Arkansaw  to  the  efflux  of  Atchafalaya,  the  general 
course  of  the  Mississippi  is  nearly  from  north  to  south. 
Below  the  former,  the  latter  assumes  a  south-east  course, 
which  it  pursues  347  miles,  to  its  final  exit  into  the  Gulf 
of  Mexico.  The  entire  length  of  the  INIississippi,  below 
the  mouth  of  Missouri,  is  1273  miles,  by  the  windings  of 
the  stream.  If  one-third  is  added  to  its  comparative 
length  above  Missouri,  for  its  paiticular  meanders,  the 
result  will  give  1327  miles,  which  added  to  1273,  yields 
2500  miles,  as  the  entire  length  of  the  Mississippi,  fol- 
lowing the  bends. 

Like  all  rivers  of  great  length,  the  Mississippi  is 
subject  to  an  annual  rise  and  fall.  The  periods  of  those 
Hoods  are  tolerably  regular,  but  the  quantity  and  eleva- 
tion of  the  water  differs  continually,  and  often  to  many 
feet  in  two  succeeding  seasons.  The  river  commences 
its  swell  generally  in  March,  or  the  beginiiinti;  of  April. 
The  increase  of  the  water,  at  first  rapid,  gradually  be- 
comes more  slow,  until  the  supply  beginning  to  exhaust, 
the  volume  commences  its  fall  or  decrease,  which,  at 
Natchez,  is  in  a  long  series  of  years,  from  the  I5lh  to 
the  20lh  of  June,  and,  at  New  Orleans,  in  the  first  week 
of  July.  There  is,  however,  in  most  years,  a  lesser  and 
earlier  flood,  wiiich  varies  in  time,  much  more  than  that 
of  the  spring  and  summer.  In  October,  November,  or 
December,  this  lesser  flood  intervenes  generally,  in  the 
last  days  of  December,  and  first  of  January.  This  lesser 
flood  seldom  rises  so  high  as  to  overflow  the  banks,  and 
it  has  been  observed,  that  when  the  earlier  flood  is  more 
than  commonly  high,  that  the  later  flood  is  in  proportion, 
lower  than  common.  The  efflux  of  Plaquemine,  is  the 
common  scale  in  the  Delta  of  the  excess  and  period  of 
both  floods;  which  article  see. 

The  velocity  of  the  current  of  the  Mississippi  has  been 
greatly  mistaken.  Taking  the  motion  of  its  swells,  the 
only  safe  criterion,  it  is  found  that,  below  Ohio,  the  en- 


i 


MISSISSIPPI. 


627 


'.ire  mass  does  nol  move  as  mucb  as  one  mile  per  hour. 
The  line  of  upper  current  moves  more  rapidly  than  the 
mass,  but  even  the  former  does  not  move  by  any  means 
with  the  rapidity  usually  supposed.  This  subject  will 
be  more  amply  explained  under  the  head  of  Rivers, 
which  see. 

The  depth  of  water  in  the  Mississippi  varies  of  course 
with  the  increase  and  decrease  of  its  floods,  but  this  dif- 
ference of  elevation  is  more  perceptible  above,  than  in 
the  Delta.  At  Natchez  it  is  from  30  to  40  feet,  at  La- 
fourche about  23  feet,  and  at  New  Orleans  about  9  feet. 
There  is  usually  about  12  feet  water  on  the  bars  of  the 
Nonh-tast  and  South-west  Passes.  In  the  South  antl 
West  Passes  9  feet,  and  in  those  of  the  North  and  Pass 
a  la  Loutre  8  feet.  Above  the  passes,  the  river  deepens 
to  upw;\rds  of  100  feet.  At  New  Orleans  it  is  upwards 
of  120,  and  at  the  Lafourche  153  feet  at  high  water. 
There  is  no  place  below  the  mouth  of  Ohio,  where  the 
channel  is  ever  less  than  12  feet  in  depth. 

Valley  of  the  Mis.iissi/i/ii  /iro/ier  ;  above  the  mouth  of 
Missouri. — In  point  of  area,  the  valley  of  the  Mississippi 
proper  is  not  so  extensive  as  that  of  Ohio,  the  former 
only  extending  over  a  surface  of  180,000  square  iniLs. 
Its  greatest  length  is  from  the  sources  of  the  Mississippi 
river  to  the  junction  of  tliat  stream  with  the  Missouri, 
650  miles,  and  its  greatest  breadth  from  the  sources  of 
the  Ouisconsin  to  those  of  Lemoine  river,  350  miles. 

Before  proceeding  farlher,  however,  with  the  descrip- 
tive geographical  detail,  it  may  not  be  considered  irrele- 
vant, to  review  one  of  those  great  natural  features  of 
North  America ;  without  attention  to  which,  no  correct 
conception  of  its  peculiar  topography  can  be  obtained. 
This  feature  is  the  great  natural  meadows,  known  by 
the  name  of  Prairie.  In  a  state  of  nature,  with  but  very 
partial  exceptions,  a  dense  forest  covered  all  those  parts 
of  the  continent  of  North  America  contained  in  the  At- 
lantic slope ;  the  lower  part  of  the  basin  of  St.  Law- 
rence,  below  the  head  of  Lake  Erie,  and  two-thirds  of 
that  basin  to  its  extreme  iiorth-western  point;  north  of 
the  St.  Lawrence  basin  to  the  55th  degree  of  N  Lat.  ; 
four-fifths  of  the  valley  of  Ohio;  the  residue  of  the  con- 
tinent east  of  the  Mississippi  river  to  the  Gulf  of 
Mexico;  and  west  of  that  stream  from  50  to  100  miles. 
This  enormous  forest,  one  of  the  largest  on  the  globe, 
remains  yet  nineteen  parts  in  twenty; — the  eflorts  of 
man  having  made  but  partial  inroads  on  either  its  mass 
or  extent.  This  great  forest  is  bounded  on  its  western 
limit  by  another  region  of  much  greater  area,  but  with  a 
very  different  character.  The  second  may  be  strictly  call- 
ed the  grassy  section  of  the  continent  of  North  America, 
which,  from  all  that  is  correctly  known,  stralches  from 
the  forest  region  indefinitely  westward,  and  from  the 
Gulf  of  Mexico,  to  the  farthest  Arctic  limits  of  the  con- 
tinent. Tlie  two  regions  arc  not  divided  by  a  determi- 
nate limit.  In  passing  from  one  to  the  other,  the  fea- 
tures respectively  are  so  blended,  that  the  change  is  in 
most  places  imperceptible  ;  though  in  some  instances 
extremely  abru[)t. 

In  general,  the  prairie  region  is  less  hilly,  mountain- 
ous, or  rock)-,  than  that  of  the  forest ;  but  exceptions  in 
both  cases  are  frequent.     Plains  of  great  extent  exist  in 


the  latter,  and  mountains  of  no  trifling  elevation  and  mass 
che(juer  the  former  section.  W'c  are  now  to  approach 
the  survey  of  regions  in  which  prairie  forms  no  small 
part  oftheentiie  surface,  and  will  in  the  sequel  reach 
others,  where  those  ser.s  of  grass  extend  over  almost  the 
whole  superficies. 

The  extreme  northern  source  of  the  Mississippi, 
strange  as  it  may  appear,  continues  unknown.  In  Me- 
lish's  map,  it  is  laid  down  at  Turtle  lake,  47°  46'  N. 
Lat.,  whilst  in  Schoolcraft's  Jilap,  lately  published,  the 
sources  of  that  great  river  are  exter.ded  to  the  Likes 
Labeish  and  Turtle,  both  extending  above  N.  Lat.  49°: 
a  discrepancy  between  these  two  authorities  of  course 
exists  of  1°  14'  of  Lat.  The  nature  of  the  country, 
indeed,  renders  precision  on  this  point  difficult,  without 
extreme  expense  of  labour  and  time.  We  will  assume 
N.  Lat.  48°  as  the  source  of  this  great  river;  its  junc- 
tion with  Missouri  being  at  N.  Lat.  38°  56',  it  fluws  con- 
sequently through  nine  degrees  of  latitude,  within  a 
trilling  fraction.  The  length  of  the  Mississippi  above 
the  mouih  of  Missouri,  is  still  less  accurately  known  than 
ihe  position  of  its  source,  every  authority  differing  from 
eacli  other  on  the  former  subject.  That  nearly  all  esti- 
mates of  its  length  are  overrated,  there  are  many  weighty 
reasons  to  believe.  Compared  with  the  Ohio,  on  most 
maps,  no  essential  difference  appears,  when  the  Allegany 
is  added  to  the  latter.  The  actual  length  of  the  Ohio, 
by  its  meanders,  we  have  shewn  to  be  948  miles,  that  of 
the  Allegany  is  about  250  ;  the  two  distances  united 
amount  to  1 198,  say  1200  miles.  For  a  long  period,  the 
Ohio  itself  was  estimated  at  1188;  more  correct  informa- 
tion corrected  the  error.  On  all  maps,  and  from  every 
information  we  have  seen,  the  sinuosities  of  the  Ohio 
are  at  least  as  great  as  that  of  the  Mississippi ;  we  may, 
therefore,  without  much  risk  of  material  error,  give  1  327 
miles  as  the  maximum  length  of  the  latter  stream. 

The  confluent  rivers  of  the  Mississippi,  advancing 
from  its  source  along  its  right  bank,  arc.  Leech  Lake 
river,  Vermillion,  Pine  river.  Riviere  de  Corbeau, 
Elk,  Sac,  and  Crow  rivers  :  these  enter  above  the  falls  of 
St.  Anthony;  below  that  point  arc,  St.  Petei's,  Upper 
Jowa,  Turkey,  Little  Maquauquetois,  Galena,  Great 
Maquauquetois,  Lower  Jowa,  Lemoine,  and  a  few  other 
streams  of  little  note  between  the  mouth  of  Lemoine  and 
that  of  Missouri.  From  the  left  the  Mississippi  receives, 
advancing  from  itssource,  Thomberry  river,  Round  Lake 
river.  Turtle  Portage  river,  Chevreuil,  Prairie,  Trout, 
Sandy  Lake  river,  St.  Francis,  and  Rum  riveis.  These 
streams  enter  above  the  Falls  of  St.  Anlhony.  Below  that 
point  are,  St.  Croix,  Ci.ippeway,  Black,  Prairie  la 
Crosse,  Ouisconsin,  Sissinawa,  Riviere  uu  Fevre,  Rock, 
Henderson's,  and  the  Illinois.  These  streams  are  given, 
in  most  part,  from  the  authority  of  Mr.  Schoolcraft,  antl 
are  also  more  minutely  detailed,  from  the  circumstances 
that  the  valley  of  the  Mississippi  proper  is  yet  imper- 
fectly known,  of  great  importance  in  the  geography  of 
the  United  States,  and  that  the  source  of  intelligence  is 
recent  and  respectable. 

Mr.  Schoolcraft  estimates  the  elevation  of  the  sources 
of  the  Mississippi  at  1330  feet  above  the  Atlantic* 
From  comparison  with  our  own  calculations  respecting 


•  Taking  the  elevaiion  of  Lake  Erie,  .is  determined  by  the  actual  survey  of  the  N.^w  York  commissioners,  for  a  basis,  we  find  the 
surface  of  Ljkc  Superior  to  be  641  feet  above  the  Atlantic  Ocean.  I'rom  the  head  of  this  lake,  following  up  the  St  I,ouis  river  to 
the  Sav.'innali  Poriage,  andfrom  thence  across  the  dividing  ground,  to  the  spot  where  «o  Hrst  strike  the  waters  of  tlie  Mississippi,  at 
the  head  of  the  west  savannah,  the  aggregate  elevation,  at  55()fect.  The  descent  of  this  stream  into  Sandy  Lake,  andfrom  tlience 
into  the  Mississippi  river,  will  reduce  this  estimate  by  the  bum  of  60  feet.  From  the  junction  of  Sandy  Lake  river,  to  the  principal 
source  of  the  Mississip[)i  in  Cassina  I.uke,  we  attain  an  elevation  of  162  feet,  which,  5ui)erad<led  to  the  former  estimates,  shews  the 
Mississijipi  river  to  originate  at  an  elevation  of  loJO  feet. — SchooU-mfi's  A'un-ative  of  the  lijpcdition  nuJ<.r  Governor  Cussjiasre  261 . 
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the  rl^scent  of  the  O!.iio,  a  very  remarkable  coincidence 
appears   tliough  founded  upon  totally  independent  data. 

The  valley  of  the  Mississppi,  thoui;h  contiguous  to 
that  of  Ohio,  exhibits  an  aspect  essentially  different. 
The  sources  of  the  latter  we  have  found  issuing  from  an 
elevated,  mountainous,  hilly,  and  broken  country  ;  those 
of  the  former,  on  the  contrary,  flow  from  an  immense 
marshy  plain,  in  great  i)art  devoid  of  timber.  The 
humble  elevation  of  the  region  from  which  the  sources 
of  tlie  Mississippi  are  drawn,  accounts  for  the  adjacent 
country  remaining  in  its  primitive  state,  and  fully  corro- 
borates the  correctness  of  the  theory  assumed  respecting 
the  valley  of  Ohio. 

One  of  the  first  observations  which  strikes  the  mind 
on  a  survey  of  this  extensive  tract,  is,  its  general  mono- 
tony. No  chains  of  mountains  of  note,  or  even  lofty  hills 
rise  to  vary  the  perspective.  Some  elevations  there  are 
towards  the  sources  of  the  largest  confluents,  and  a  few 
solitary  hills,  dignified,  for  want  of  contrast,  by  the  title 
of  mountains.  The  Mississippi  is  traversed  by  several 
falls,  such  as  those  of  Pecagama,  about  midway  be- 
tween Sandy  and  Winnepec  lakes,  at  N.  Lat.  47°  30' ; 
the  Little  Falls,  at  N.  Lat.  45°  ;  the  Big  Falls,  below  the 
mouth  of  the  Sac  river  j  and  those  of  St.  Ai)ihony,  at 
N.  Lat.  44",  immediately  above  the  mouth  of  St.  Feter's 
river.  The  view  of  extensive  prairies,  when  first  seen, 
have  an  awful  and  imposing  effect  on  the  mind,  but  that 
impression  is  soon  lost,  and  a  dreary  void  obtrudes  in  its 
place.  Many  parts  of  the  Mississippi  banks  are  high, 
broken,  and  precipitous ;  but  taken  as  a  whole,  this  great 
valley  presents  few  objects  upon  which  those  can  dwell 
with  interest  who  pass  from  the  rich  ever  varying  scenery 
of  Ohio;  particularly  that  of  its  banks  and  south-eastern 
slope. 

llad  the  head  waters  of  llie  iMississippi  descended 
from  a  mountainous,  or  even  a  very  high  table  land, 
similar  to  that  from  which  flows  the  Ohio,  with  a  slope 
of  sufficient  inclination,  the  general  face  of  the  country, 
drained  by  the  former  river,  would  have  now  assumed  an 
aspect  similar  to  that  from  which  flow  the  head  waters 
of  the  latter.  But  in  reality,  though  on  a  much  larger 
scale,  the  Mississippi  resembles  those  of  the  northwest 
slope  of  Ohio  valley,  in  the  circumstance  of  flowing 
from  a  flat  table  land,  and  in  gaining  ascent  and  depth 
of  channel  in  their  progress  towards  their  respective 
recipients.  It  is  a  feature  peculiar  perhaps  to  the  Mis- 
sissippi, that  the  coinury  adjacent  to  its  source  and  that 
near  its  final  discharge,  are  in  so  great  a  degree  similar 
in  their  general  physiognomy.  A  difference  of  latitude 
of  nineteen  degrees  precludes  much  resemblance  in 
vegetable  or  statioi.ary  animal  production.  But  accord- 
ing to  Mr.  Schoolcraft,  who  visited  its  sources  in  the 
month  of  July,  the  migratory  water  fowl  found  there  at 
that  time  of  the  year  are  very  nearly  specifically  the 
same  found  at  its  mouth  in  the  months  of  December, 
January,  February,  and  March.  "  It  is  also  deserving 
of  remark,"  says  that  writer,  "  that  its  sources  lie  in  a 
legion  of  almost  continual  winter,  while  it  enters  the 
ocean  under  the  latitude  of  perpetual  verdure." 

Climate,  Soil,  and  Production.— E.\len(\\ng  through 
nine  dt-.grees  of  latitude,  the  change  of  climate  in  the 
valley  of  the  Mississippi  proper,  is  greater  than  found  in 
any  other  valley  in  the  basin  of  which  it  forms  a  part, 
except  the  more  norlhern  parts  of  that  of  Missouri. 
So  (itfective  is  our  information  respecting  the  larger 
tributaries  which  enter  the  Mississippi  above  Mis- 
souri, that  little  more  need    be  added   respecting  the 


Mississippi  valley  in  general.  Suffice  to  say,  that  in 
point  of  soil,  vegetable  and  mineral  productions,  (lead 
excepted,)  this  valley  is  in  every  respect  inferior  to  that 
of  Ohio.  The  ordinary  timber  in  similar  latitudes  are 
nearly  the  same  in  both  valleys;  but  towards  the  sources 
of  the  Mississippi,  pine,  spruce,  cedar,  mapie,  and  white 
birch  are  the  prevalent  timber  trees.  In  fact,  the  far 
greater  part  of  the  upper,  and  much  of  the  lower  part 
of  the  valley,  is  composed  of  prairie,  low  swamp,  or 
lakes.  Much  good  alluvial  land,  particularly  on  the 
Illinois,  borders  the  streams,  but  in  no  moderate  pro- 
portion to  what  is  found  in  the  valley  of  Ohio. 

In  the  lower  part  of  the  Mississippi  valley  the  exotic 
vegetables  cultivated  are,  in  most  part,  the  same  found 
in  our  middle  states  generally.  The  climate  being 
rather  more  severe  in  a  given  latitude  in  the  Mississippi 
basin  than  on  the  southeast  side  of  the  Appalachian 
mountains,  some  small  ditference  of  vegetable  location 
may  exist,  but  not  to  any  very  great  amount. 

Towards  the  sources  of  the  Mississippi,  the  wild  rice 
(zizania  aquatica)  abound  in  the  swamps,  and  along  the 
low  margins  of  the  rivers  and  lakes,  and  constitutes  no 
small  part  of  the  food  of  the  natives.  Perhaps  in  an 
advanced  state  of  society,  this  species  of  cerealia,  which 
can  be  cultivated  in  places  unsuitable  to  any  other  vege- 
table, may  become  the  resource  of  civilized  man,  and 
under  skilful  culture  attain  a  development  similar  to 
wliat  has  taken  place  with  other  grains,  such  as  wheat, 
rye,  oats,  barley,  and  maize.  In  fine,  in  the  valley  of 
the  Mississippi,  we  find  every  object  denoting  our  ap- 
proach to  the  wide  spreading  waste  on  which  we  are  now 
to  enter. 

Valley  of  Missouri,  above  its  junction  with  the  Missis- 

si/i/ii The  Mississippi  having  been  first  discovered,  has 

by  prescription  given  name  to  the  whole  basin ;  but  the 
Missouri,  above  their  junction,  is  a  stream  which  has 
drained  a  country  of  more  than  six  limes  tlie  extent 
of  the  valley  of  the  former.  The  error  is  now  without 
remedy  ;  therefore,  though  of  so  much  greater  magni- 
tude, must,  in  a  geographical  point  of  view,  be  consider- 
ed a  tributary  stream  to  the  Mississip|)i, 

Missouri  river  rises  in  the  Chippewan,  or,  as  they  are 
absurdly  called.  Rocky  Mountains.  What  is  by  pre- 
eminence called  .Missouri,  is  not  the  main  stream,  if  our 
maps  are  even  tolerably  correct.  The  Yellow  Stone 
river  is  longer  than  its  rival  above  their  jimction,  and  re- 
ceives larger  and  longer  tributary  streams,  .\ssuming, 
however,  Jefferson's  river  as  the  extreme  source  of  Mis- 
souri, the  latter  will  rise  at  N.  Lat.  44°  20'  VV.  Long, 
from  Washington  City  35°.  The  general  course  for  about 
120  miles  is  north-east,  receiving  in  that  distance  several 
tributary  streams.  It  thence  turns  north  120  miles,  and 
about  N.  Lat.  46°  20',  is  augmented  by  Dearbjriie's  river 
from  the  north-west.  It  thence  curves  lo  the  north-east 
80  miles,  to  the  entrance  of  Marias  river  from  the  north- 
west. Below  its  junction  with  the  Marias  river,  the 
Missouri  pursues  an  eastern  course  1 50  miles,  and  thence 
a  north-eastern  course  of  150  miles  to  the  mouth  of  Yel- 
low Stone  river.  Estimating  the  distance  from  its  source 
by  cither  branch,  along  the  stream,  the  Missouri  has 
flowed,  at  its  junction  with  Yellow  Stone  liver,  more 
than  1000  miLs,  and  has  drained  above  150,000  square 
miles  of  surface,  mostly  prairie.  Its  volume  is  here, 
perhaps,  as  wide  and  deep  as  at  its  junction  with  the 
Mississippi.  After  receiving  the  Yellow  Stone,  the  Mis- 
souri curves  first  north-east,  and  thence  south-east,  200 
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miles,  to  the  Mandan  villages,  at  N.  Lat.  47°  25'.  Be- 
tween  the  mouth  of  Yellow  Slone  river  and  the  Mandan 
villages,  the  volume  of  Missouii  has  i;;aincd  its  extreme 
north  bend  at  N.  Lat.  48°  20',  and  has,  besides  many 
lesser  tributaries,  received  the  Little  Missouri  from  the 
right,  flowing  from  south-west  to  north-east.  Nearly 
opposite  to  the  mouth  of  the  latter,  the  Moose  river 
branch  of  Assiniboin  rises  within  less  than  one  mile  from 
the  bank  of  the  Missouri.  At  the  Mandan  villages,  the 
Missouri  turns  directly  south,  and  flows  in  that  course 
through  four  degrees  and  twenty  minutes  of  latitude,  or 
near  300  miles.  In  this  distance  it  has  received  a  few 
unimportant  tributaries  from  the  left,  and  from  the  right 
the  large  streams  of  Cannon  Ball,  Wetarhoo,  Sarwarcar- 
na,  Chayenne,  Teton,  and  White  rivers.  Below  the 
mouth  of  the  latter,  the  Missouri  turns  to  the  south-east, 
east,  and  south,  300  miles,  to  its  junction  with  the  La 
Platte,  an  immense  body  of  water  flowing  from  the  west, 
and  heading  with  the  Arkansaw,  Lewis's,  and  Yellow 
Stone  rivers.  In  the  latter  course,  the  Missouri  has  also 
received  from  the  left  the  Jacques,  Great,  and  Little 
Sioux  rivers.  Below  its  junction  with  the  Platte,  the 
Missouri  flows  200  miles  south-east  to  the  mouth  of  the 
Kanses  river,  a  large  tributary  flowing  from  the  west, 
and  heading  between  the  Arkansaw  and  Platte  rivers. 
The  Missouri  has  now  gained  nearly  the  39th  degree  of 
north  latitude,  and  turning  to  a  little  south  of  east  250 
miles,  joins  its  vast  volume  to  that  of  the  Mississippi, 
after  an  entire  comparative  course  of  1 870  miles,  and  par- 
ticular course  of  about  3000  miles.  Between  the  mouths 
of  the  Kanses  and  Mississippi  rivers,  the  Osage,  a  large 
branch,  enters  Missouri  from  the  south  west.  The  Osage 
is  a  considerable  stream,  rising  in  the  angle  between  the 
Kanses,  White,  and  Arkansaw  rivers. 

Our  geographical  knowledge  of  the  various  branches 
of  Missouri,  is  still  more  limited  than  respecting  the 
Mississippi.  Of  the  main  stream,  as  high  as  the  Man- 
dan villages,  our  notices  are  tolerably  ample.  Lewis 
and  Clarke,  S'nddard,  Brackenridge,  Bradbury,  and 
others,  have  enlarged  the  public  stock  of  information  on 
this  interesting  topic :  but  with  all  that  has  yet  been 
published,  a  feeble  light  has  been  thrown  upon  those 
immense  regions. 

The  greatest  length  of  the  basin  of  Missouri,  is  from 
the  mouth  of  that  stream  to  the  head  of  Marias  river, 
'.200  miles;  its  greatest  breadth,  from  the  sources  of  the 
Pliiite  to  a  few  miles  south-east  of  the  Mandan  villages, 
700  miles.  The  outline  is  too  vaguely  known  to  admit 
precision,  as  to  the  area  of  this  vast  extent;  it  must, 
however,  equal,  if  not  exceed  500,000  square  milles, 
equal  to  320,000,000  United  States'  acres. 

General  features. — Engrasping  the  whole  valley  of 
Missouri  in  one  view,  two  remarkable  features  must 
command  pre-eminence  ;  the  turbid  muddy  appearance 
of  the  water,  and  the  very  great  difference  in  length  and 
volume  of  the  confluent  streams  from  the  right  bank, 
when  compared  with  those  from  the  left  bank  of  the 
main  recipient.  Whilst  from  the  right,  the  jNlissouri 
receives  such  vast  branches  as  the  Yellow  Stone,  Chay- 
enne, Quicourre,  Platte,  Kanses,  and  Osage ;  from  the 
left,  all  the  branches  are  of  minor  importance.  This 
characteiistic  continues  to  distinguish  the  valley  of  the 
lower  Mississippi  below  the  mouth  of  Ohio;  where,  to 
the  vast  volumes  of  the  White,  Arkansaw,  and  Red  rivers, 
are  opposed  the  very  inferior  streatns,  the  Yazoo,  Big 
Black,  and  Homochitto. 

It  would  appear  that  the  Mississippi  basin  is  divided 


into  two  immense  inclined  planes,  falling  from  the  tvro 
opposing  chains  of  mountains,  that  of  the  Chippewan. 
and  the  App  dachian  ;  and  that  the  two  planes  arc  in  a 
very  near  ratio  to  the  respective  magnitude  and  elevation 
of  the  chains  from  which  they  decline.  The  line  of 
contact  between  those  planes  is  formed  by  the  Illinois, 
and  thence  by  the  Mississippi,  below  the  mouth  of  the 
former  ;  and  if  we  extend  our  views  beyond  the  Missis- 
sippi basin,  Lake  Michigan  is  evidently  the  continuation 
of  this  line  of  depression  to  the  north  ;  whilst  to  the 
south-east,  the  rivers  entering  the  gulf  of  Mexico,  as  far 
as  the  Appalachicola  inclusive,  belong  to  the  Appalachian 
plane  ;  and  to  the  south-west,  all  streams  flowing  into  the 
gulf  of  Mexico,  as  far  the  Rio  Grande  del  Norte  inclu- 
sive, appertain  to  the  plane  of  the  Chippewan. 

But  to  return  to  our  particular  subject,  that  of  the 
Missouri  valley.  It  would  be  useless  to  give  a  list  of 
the  smaller  rivers  of  this  tract,  the  names  of  which 
are  hardly  known.  A  general  outline  is  all  that  ought 
to  be  attempted.  The  Missouri  valley  is  bounded  on  the 
west  by  the  enormous  chain  of  the  Chippewan  or  Rocky 
mountains,  from  which  flow  the  sources  of  the  Missouri 
and  most  of  its  largest  branches.  The  exact  elevation 
of  the  Chippewan,  or  indeed  any  of  its  peaks  within  the 
domain  of  the  United  States,  have  never  been  deterinined, 
and  the  result  made  public.  The  general  table  land 
upon  which  those  ridges  rest  must  from  the  great  length 
of  the  Missouri  exceed  3000  feet ;  perhaps  about  5000 
feet  would  be  a  safe  estimate  for  the  gneral  elevation 
of  the  whole  chain,  particular  peaks  excepted. 

The  Chippewan  partakes  with  the  adjacent  country 
the  character  of  nakedness,  timber  being  rare  and  of 
stunted  growth.  Like  the  Appalachian,  and  most  other 
American  mountains,  the  Chippewan  is  formed  in  col- 
lateral ridges,  with  deep  intervening  valleys.  The  rivers 
rise  in  these  valleys  and  pierce  the  ridges  in  their  course.^ 
The  sources  of  Missouri  extend  along  the  chain  through 
near  eight  degrees  of  latitude,  or  upwards  of  500  miles. 
In  this  region  the  main  stream  and  most  of  its  tributaries 
flow  to  north-east.  The  sources  of  Big  Horn,  a  branch 
of  the  Yellow  Slone  river,  rise  at  N.  Lat.  41°  30',  whilst 
Marias  river  has  its  most  northern  source  above  N.  lat. 
48"  30'.  Some  of  the  northern  confluents  of  INlissouri 
probably  lie  as  far  as  N.  lat.  50. 

Missouri  leaves  the  Chippewan  by  falling  over  con- 
tinued ledges  of  rocks,  in  a  distance  of  18  miles  ;  after 
which,  this  overwhelming  mass  of  water  is  augmented 
every  few  miles  by  large  tributary  waters,  without  falls 
or  even  shoals  to  its  mouth.  The  channel  is  deep,  and 
bounded  bv  enormous  precipices  of  rock.  The  imme- 
diate margin  of  the  streams  only  excepted,  this  almost 
interminable  expanse  is  priarie,  devoid  of  timber;  and 
except  the  deserts  of  Arabia,  no  part  of  the  earth 
presents  an  equal  surface,  less  inviting  to  civilized 
man,  than  the  far  greater  part  of  the  valley  of  Mis- 
souri. Its  asperities  become  more  apparentas  infor- 
mation respecting  its  real  features  expand.  The 
general  character  of  this  extensive  valley  may  be  com- 
pleted in  few  words  ;  that,  with  some  very  partial  ex- 
ceptions, it  is  a  wide  and  arid  waste  m  summer,  and 
over  which  in  winter,  the  piercing  winds  of  the  north 
sweep  without  impediment,  and  on  which  a  dense  civil- 
ized population  can  never  exist. 

Climate,  Soil,  and  Productions. — In  so  wide  an  extent 
a  very  great  diversity  of  climate  must  necessarily  exist. 
From  the  considerable  elevation  of  some  parts,  northern 
position  of  others,  and  the  open  exposure  of  nearly  the 
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M'hole  extent,  the  winters  are  extremely  severe.  The 
•whole  of  the  valley,  a  small  part  of  the  south-casiern 
extremity  excepted,  has  an  aspect  and  climate  with  a 
strikinpj  resemblance  to  the  steppes  of  central  Asia; 
and,  like  those  sicppes,  must  for  ever  be  thinly  peopled. 
VVith  the  exception  of  the  alluvial  banks  of  the  streams, 
the  soil  is,  as  far  as  correct  information  has  been  obtain- 
ed, dry  and  sterile,  which,  added  to  the  want  of  limber, 
and  in  many  places  of  great  extent,  water,  settlement  of 
an  a.qricuUural  people  is  rendered  not  only  difficult  but 
impossible. 

The  state  of  Missouri,  embracing  about  63,000 
square  miles,  it  is  probable,  if  the  advantages  of  climate 
are  superadded  to  soil,  possesses  one  fourth  part  of  the 
productive  surface  of  this  entire  valley. 

Of  the  indigenous  vegetables  of  the  Missouri  valley 
little  can  be  said.  Mr.  Bradbury  was  the  only  naturalist 
of  sufficient  skill  to  investigate  the  subject  of  its  botany, 
■who  ever  reached  the  interior  of  the  valley,  as  far  as  the 
Mandan  villages,  and  his  opportunities  of  observation 
were  so  limited  as  to  preclude  extensive  research. 

Of  the  limber  trees  and  exotic  plants,  we  will  have  an 
opportunity  to  speak  under  the  article,  State  of  Missouri, 
(which  see.) 

It  is  probable  that  the  mineral  treasures  of  this  exten- 
sive valley  may  in  some  measure  compensate  for  its 
many  other  disadvantages.  Of  the  quantity  of  iron  ore 
and  mineral  coal  laid  open  to  the  day  along  the  banks  of 
Missouri,  Mr.  Bradbury  expresses  himself  in  raptures. 
So  small  a  part  has  been  examined,  and  that  so  hastily, 
even  by  Mr.  Bradbury  himself,  that  no  conclusive  de- 
ductions can  be  made  on  any  branch  of  ihe  natural  history 
of  the  valley  of  Missouri,  at  present. 

Valley  of  the  I\Iississi/!ji!,  hthiv  the  month  of  the  Mis- 
souri.— We  now  approach  what  may  be  strictly  desig- 
nated as  the  tropical  regions  of  the  United  States,  thougli 
the  entire  surface  of  the  seclion  under  review  is  not  in- 
cluded under  that  government.  The  common  recipient, 
the  Mississippi,  has  been  noticed  under  the  head  of  that 
river  in  general;  we  may  therefore  observe,  that  the 
section  under  review  extends  in  its  greatest  length  from 
the  mouth  of  the  Mississippi  to  the  sources  of  the  Ar- 
kansaw,  1400  miles:  the  greatest  width  of  the  valley  is, 
from  the  junction  of  the  Mississippi  and  Missouri  to  the 
mouth  of  the  Aichafalaya,  600  miles.  The  area  of  no 
section  of  the  Mississippi  basin  can  be  determined  with 
inore  difficulty  than  that  under  review.  The  sources 
and  length  of  the  two  most  considerable  confluents  re- 
main uncertain  to  a  very  serious  extent.  In  this  article 
we  have  assumed  330,000  square  miles,  equal  to 
211,200,000  acres. 

In  respect  to  climate,  the  lower  valley  of  the  Missis- 
sippi extends  from  N.  Lat.  29°,  that  of  ihe  mouth  of  the 
Mississippi,  to  N.  Lat.  42°,  the  sources  of  Arkansaw 
river,  or  through  13  degrees  of  latitude,  with  a  differ- 
ence of  elevation  from  ihe  level  of  the  Gulf  of  Mexico 
to  at  least  5000  feet.  These  extremes,  wlien  due  allow- 
ance is  made  for  difference  of  elevation,  amount  to  28 
degrees  of  latitude. 

The  principal  confluents  of  this  valley,  which  enter 
the  main  recipient  from  the  right,  are,  commencing  be- 
low the  mouth  of  Missouri,  Merrimack,  St.  Francis, 
White,  Arkansaw.  and  Red  river  ;  those  from  the  left 
are,  commencing  below  the  mouth  of  Ohio,  Kaskampa, 
Redfoot,  Obian,  Chickisavv,  Forked  Deer,  Yazoo,  Big 
Black.  Hornochitto,  and  Buffalo  rivers. 

features. — The  lower  valley  of  the  Mississippi  is  the 


most  diversified  section  of  the  United  States.  Eveiy 
variety  of  landscape,  every  trait  of  natural  physiognomy, 
and  an  exhaustless  source  of  metallic  and  vegetable  pro- 
duction, is  here  found.  This  expanse  is  limited  on  the 
cast  by  a  dense  forest,  and  on  the  west  by  ihc  lofty  but 
naked  spines  of  the  Chippewan  mountains. 

After  receding  about  100  miles  from  the  banks  of  the 
Mississippi  to  the  west,  and  in  many  places  a  less  dis- 
tance, prairies  commence,  which,  gradually  encroaching 
on  the  forests,  finally  spread  one  wide  waste  of  grass,  aa 
on  the  higher  branches  of  the  general  basin.  The  open 
plains  of  Arkansaw  and  Red  rivers,  are  merely  a  con- 
tinuation of  those  of  ilic  valley  of  Missouri,  and  with 
similar  features.  Those  immeasurable  plains  of  grass 
seem  destined  to  be,  in  all  future,  as  they  have  been 
in  all  former  ages,  the  empire  of  ruminant  animals,  such 
as  the  buflaloe,  deer,  wild  goat,  or  antelope,  and  wild 
sheep.  Following  this  apparent  law  of  nature,  if  those 
prairies  should  ever  become  the  residence  of  civilized 
inhabitants — those  inhabitants  must  be  herdsmen,  and 
not  cultivators  of  the  earth.  As  far  as  settlements  have 
been  made  on  one  side  of  this  grassy  desert  by  ihc  Spa- 
nish -Americans,  and  on  the  other  by  ihe  people  of  the 
United  States,  in  western  Louisiana  and  elsewhere,  ef- 
fects have  followed  natural  causes, and  the  traveller  finds 
a  rude  habitation  on  the  banks  of  a  brook  or  river,  with  a 
small  field  or  two,  in  which  a  little  maize  and  sweet  po- 
tatoes are  cultivated ;  and  from  thence  the  eye  ranges 
over  a  shoreless  sea  of  grass,  on  which  cattle  and  horses 
are  seen  grazing  in  all  directions.  This  is  not  the  fiction 
of  a  sportive  imagination  ;  it  is  a  reality  which  the  eye 
that  directs  the  pen  that  records  the  fact  hath  seen  innu- 
merable times.  And  it  is  here  noted  as  illustrative  of 
how  much  man  is  infiucnced  in  his  modes  of  existence, 
his  manners,  and  political  condition,  by  the  soil,  climate, 
and  other  natural  phenomena  around  him  ;  and  to  the 
operations  of  which,  as  he  cannot  control,  must  submit. 
And  such  is  the  flexibility  of  human  nature,  that  what 
was  necessity  becomes  by  habit  pleasure,  and  the  mount- 
ed herdsmen  of  New  Mexico,  Texas,  Louisiana,  and 
Arkansaw,  would  not  change  condition  with  any  other 
people  on  earth.  Free  as  the  plains  on  which  they  rove 
are  wide,  these  horsemen  know  no  luxury  beyond  their 
herds,  sigh  for  no  distinction  but  that  of  managing  their 
steeds  with  most  adroitness. 

Such  is  the  germ  of  a  people,  which,  in  the  short 
lapse  of  two  centuries,  will  inhabit  a  surface  more  thasi 
equal  to  two-thirds  of  all  Europe.  The  mind  cannot  de- 
tach itself  from  this  truly  interesting  subject  williout  re- 
flecting, that,  to  the  physical  similitude  between  the  de- 
serts of  Arabia  and  the  steppes  of  central  Asia,  with  the 
interminable  plains  of  interior  North  America,  a  strong 
moral  resemblance  does,  and  ever  must  continue  to  exist 
between  the  respective  inhabitants  of  those  distant  regions. 

To  the  many  other  features  in  common  between  the 
prairies  of  Red  and  Arkansaw  river-,  and  the  steppes  of 
central  .\sia,is  the  prevalence  of  iTJuriate  of  soda,  (com- 
mon salt,)  which,  as  has  been  observed,  renders  ihe  water 
of  those  rivers  brackish. 

Wlien  we  turn  our  eye  to  the  entire  surface  of  the 
valley  under  review,  we  find  it  divided  intoiwo  very  un- 
t(iual  portions.  The  grand  recipient,  the  Mibsissijjpi, 
is  seen  rolling  almost  at  one  extremity  ;  a  narrow  strip 
of  land,  with  rivers  of  v.:ry  small  comparative  magnitude, 
skill  its  left  bank.  This  confined  border  of  about  500 
milts  in  length,  by  a  mean  width  of  50  miles,  amount- 
ing to  25,000  square  miles,  is  opposed  by  an  extent  of 
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505,000  iquii-e  miles,  watered  by  the  great  volumes  of 
White,  Aikaiisaw,  and  Red  rivers.  Consequently  the 
vallty  is  divided  into  two  sections,  the  proportions  of 
which  exceed  16  to  1. 

Next  to  the  :\Iississippi  itself,  the  Arkansaw  river 
would  appear  the  most  prominent  object  on  this  almost 
interminable  landscape.  When  the  Missouri  is  assumed 
as  the  principal  stream,  the  Arkansaw,  in  point  of  length, 
ranks  as  its  second  conlluent,  beintj  longer  than  either 
the  Plate,  Mississippi  proper,  or  Ohio,  which  follow  in 
order.  The  sources  of  the  Arkansaw  remain  unknown 
to  any  precision,  but  are  generally  supposed  to  extend  to 
N.  lat.  42°,  and  W.  Ion.  from  Washington  city  34°  ; 
the  position  of  its  mouth  has  long  been  suflicienily  well 
known;  it  enters  the  Mississippi  at  N.  lat.  33°  55',  and 
W.  Ion.  from  Washington  city  14°  10'.  This  stream, 
therefore,  winds  through  upwards  of  8  degrees  of  lati- 
tude and  20  degrees  of  longitude.  Its  length,  by  com- 
parative course,  is  about  1400  miles,  but,  by  its  mean- 
ders, must  exceed  2000  miles.  ^ 

The  geography  of  the  Arkansaw  has  now  become  an 
object  of  the  first  importance,  as  its  channel  forms,  from 
the  lOOlh  degree  of  longitude  west  of  London,  to  its 
source,  if  those  sources  are  south  of  N.  Lat.  42°,  part  of 
the  limit  between  the  United  States  and  the  Spanish  do- 
minions in  America. 

From  the  discoveries  recently  made  by  Captain  Long, 
the  magnitude  of  the  Arkansaw  has  been  hitherto  under- 
rated. A  large  body  of  water  hitherto  made  to  enter 
Red  river,  is  now  found  to  flow  into  Arkansaw  by  the 
Canadian  Fork.  The  Arkansaw  is  more  impeded  by 
falls  and  cataracts,  than  any  river  of  the  great  inclined 
plane  we  have  noticed.  Issuing  from  an  elevated  and 
mounlaiiious  region,  the  bed  of  this  stream  is  unnavi- 
gabie  with  large  boats,  except  about  600  miles  above  its 
mouth.  From  thence  it  flows  in  a  deep  rapid  channel, 
of  about  six  hundred  yards  wide,  to  its  junction  with  the 
INIississippi.  The  particular  tributary  stteams  of  the 
Arkansaw  remain  in  great  part  imperfctly  known.  This 
liver  now  ^ives  name  to  a  territory  of  the  United  States, 
and  in  the  lapse  of  a  few  years,  will  no  doubt  designate 
a  state  of  the  confederacy,  similar  to  the  Illinois,  Mis- 
souri, and  Mississippi. 

Next  in  magnitude  of  volume,  and  length  of  course 
to  Arkansaw,  is  Red  river.  Like  its  rival,  Red  river 
Hows  from  that  spine  of  mountains,  which,  ranging  from 
Mexico  northward,  assumes  local  appellations  in  differ- 
ent places  ;  in  Mexico  this  chain  retains  the  native  Aztec 
name  of  Anahuac  ;  near  the  sources  of  Red  and  Arkan- 
saw rivers,  it  is  known  as  the  Mountains  of  New  Mexico  ; 
and  farther  north  as  the  Rocky  Mountains,  or  the  Chip- 
pewan. 

Great  uncertainty  reigns  over  the  sources  of  Red  river; 
but,  if  the  information  given  by  Captain  Long  be  cor- 
rect, and  it  is  entitled  to  great  credit,  those  waters  which 
originate  from  N.  Lat.  32°  to  35°,  and  W.  Long,  from 
Washington  City  Irom  25°  to  28°,  which  in  all  our  maps 
are  represented  as  flowing  into  the  Gulf  of  Mexico,  by 
the  Colorado  and  other  stre.'.ms,  on  the  contrary,  are  the 
souices  of  Red  riv-r.  13y  comparative  courses,  this 
stream  is  about  1000  miles  in  length;  but  following  it 
by  its  meanders,  is  probabi\   1500  miles. 

Both  the  .\rkansaw  and  Red  river  have  their  reguhr 
periodical  inundations,  similar  to  the  Mississippi,  and 
enter  their  recipient  at  the  season  of  flood  respectively, 
with  an  immense  body  of  water,  which  in  no  small  de- 
gree contributes  to  supply  that  enormous  mass  of  fluid 


which  annually  rolls  over  Louisiana  into  the  gulf  of 
Mexico.  Arising  from  the  saline  and  ochreous  earths 
through  which  they  flow,  the  waters  of  these  two  great 
rivers  are  in  a  considerable  degree  brackish  ;  that  of  Red 
river  so  much  so,  that  at  Natchitoches,  and  from  thence 
to  its  entrance  into  the  Mississippi,  cannot  be  used  for 
either  drinking  or  for  culinary  purposes. 

Red  river  enters  the  Mississippi  at  N.  Lat.  31°  01', 
and  W.  Long,  from  Washington  City  14°  40'. 

The  next  confluent  of  the  Mississippi,  in  point  of  mag- 
nitude, which  enters  from  the  right  bank  below  the  mouth 
of  Ohio,  is  White  river.  This  latter  river,  though  of 
greatly  inferior  length  or  volume  to  the  two  former,  is 
of  great  importance  from  the  extent  of  excellent  land  it 
drains.  White  river  rises  in  the  angle  between  Ai  kan- 
saw  and  Osage  rivers,  and  has  its  sources  mingled  with 
those  of  both  the  latter,  also  with  those  of  .Merrimacand 
St.  Francis.  White  river,  after  a  comparative  course  of 
about  400  miles,  falls  into  the  Mississippi,  a  few  miles 
above  the  mouth  of  the  Arkansaw. 

St.  Francis  and  Merrimack  would  neither  deserve  par- 
ticular notice  amid  the  description  of  rivers  such  as  wc 
have  been  surveying,  except  as  flowing  from  one  of  the 
most  interesting  metallic  regions  of  this  globe. 

Sr.  Francis  rises  in  the  counties  of  Washington  and 
St.  Genevieve,  in  the  st.-.te  of  Missoi'ri,  and  flowing  south 
by  comparative  course  250  miles,  enters  the  Mississippi 
about  one  hundred  miles  by  water  above  the  White 
river. 

The  Merrimack  rises  in  the  highlands  between  the 
sources  of  St.  Francis  and  those  of  the  Gasconade,  a 
branch  of  Missouri,  flows  east  by  comparative  course 
one  hundred  miles,  enters  the  Mississippi  eighteen  miles 
below  St.  Louis. 

It  is  unnecessary  in  this  to  notice  the  soil,  climate,  or 
productions  of  the  lower  Mississippi  valley,  as  these 
subjects  will  come  more  appropriately  under  the  re- 
spective heads  cf  the  slates  of  Mississippi  and  Missouri, 
which  see.  A  reference  is  also  made  to  the  article  Mis- 
sissippi state,  as  respects  the  confluents  of  the  Mississippi 
river,  from  its  left  bank,  below  the  tnouth  of  Ohio. 


Summaty. 

Valley  of  Ohio,  .         .         .         . 
Do.       Mississippi  proper, 
Do.       Missouri, 
Do.       Lower  Mississippi, 


Square  Miles. 

200.000 
180.000 
SOU.OOO 
330  000 


Total  area  of  the  Mississippi  Basin,       1,210,000 

We  may  here  remark,  that  including  the  basin  of  Co- 
lumbia, the  Tians-Mississippian  Territory  of  the  United 
States  amounts  to  1,144.843  square  miles,  equal  to 
732.699,520  United  Slates'  acres. 

Fo  close  the  survey  of  the  Mississippi  Basin,  it  only 
remains  to  examine  the  general  laws  by  which  the  an- 
nual floods  of  the  Mississippi  are  regulated  and  deter- 
mined. In  order  to  elucidate  this  subject,  it  is  necessary 
to  combine  under  one  view  the  entire  surface  of  the  ba- 
sin. This  investigation  embraces  one  of  the  most  im- 
portant qutstions  in  physical  geography ;  it  is  to  ex- 
amine one  of  the  most  stupendous  operations  of  nature, 
performed  on  a  scale  commensurate  with  the  magnitude 
of  the  effect. 

In  our  review  of  the  valley  of  Ohio,  320.8  feet  was 
given  as  the  elevation  of  the  waters  at  the  junction  of 
Ohio  and  Mississippi  rivers.     From  want  of  correct  daw 
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as  to  the  real  length  or  general  fall  of  its  waters,  no 
satibfactory  calculation  can  be  made  as  to  the  absolute 
elevation  of  the  sources  of  Missouri.  We  have  assumed 
in  this  article  3000  feet  as  the  probable  height,  above 
the  respective  oceans,  of  the  sources  of  the  Missouri. 
In  an  analysis  similar  to  thai  on  which  we  are  engaged, 
relative  elevation  is  one  of  the  elements  most  necessary 
to  a  correct  result.  We  may  remark  in  this  place,  with 
sincere  regret,  that  during  all  the  time  in  which  our  citi- 
zens have  visited  the  sources  of  Missouri,  that  the  eleva- 
tion of  not  one  peak  or  pass  has  been  deternained  and 
published.  We  have,  however,  some  facts  which  enable 
us,  by  analogy,  to  approach  an  accurate  estimate  of  the 
height  of  the  sources  of  the  Missouri.  From  the  e.\- 
trcme  cold,  and  from  the  late  continuance  of  siiuw  at  N. 
Lat.  45°  or  16°,  we  cannot  suppose  the  base  of  the  Chip- 
pewan  mountains  to  be  in  that  region  less  than  2800  or 
3000  feet.  At  the  first  glance,  when  it  is  known  the 
great  length  of  the  stream,  from  its  discharge  into  the 
gulf  of  Mexico  to  its  remotest  sources,  so  moderate  an 
elevation  of  the  latter  may  appear  too  limited;  but  3000 
feet  would  demand  very  nearly  a  foot  per  mile,  an  enor- 
mous descent,  much  more  than  double  that  ordinarily 
found  in  rivers.  In  the  foregoing  estimate,  the  absolute 
height  of  peaks,  or  even  ridges,  are  not  taken  into  ac- 
count. 

It  has  often  excited  astonishment  in  those  who  knew 
the  extent,  without  duly  attending  to  the  structure  of  the 
Mississippi  basin,  that  the  entire  Delta  is  not  annually 
submerged.  We  now  proceed  to  investigate  the  causes 
of  the  long  continuance,  and  in  common  years,  the  mode- 
rate elevation  of  the  Mississippi  floods.  Recurrence  to 
a  good  map  will  render  intelligible  what  is  to  follow,  and 
render  obvious,  that  the  peculiar  structure  and  relative 
position  of  the  respective  valleys  which  compose  this 
great  basin,  are  the  true  causes  which  prolong  the  du- 
ration, and  mitigate  the  height  of  the  annual  inundation. 
In  conducting  this  review,  we  may  consider  the  basin 
subdivided  into  the  four  valleys  already  noticed  ;  that  of 
Ohio,  Mississippi  Proper,  Missouri,  and  Lower  Missis- 
sippi. The  relative  extent  of  each  has  been  determined, 
and  the  principal  streams  noticed.  If  we  were  to  turn 
an  attentive  eye  to  a  map  of  those  four  sections,  and  un- 
aided by  a  single  fact  drawn  from  actual  observation,  it 
would  follow  from  theory,  from  its  more  southern  position, 
and  from  its  length  extending  east  and  west,  that  the 
valley  of  the  Lower  Mississippi  must  first  discharge  its 
waters;  the  Ohio  valley  would  follow;  Upper  Missis- 
sippi would  succeed  to  Ohio;  and  lastly,  would  issue 
the  discharge  of  Missouri,  or  largest  subdivision  of  the 
basin :  such  are  indeed  the  facts. 

It  would  also  be  evident  from  inspection,  that  of  every 
valley  taken  separately,  nature  opposes  insurmountable 
obstacles  to  a  simultaneous  discharge.  Red  and  Arkan- 
saw  rivers  flow  nearly  parallel  through  fourteen  degrees 
of  longitude,  and  yet  in  every  year  llie  discharge  of  the 
former  precedes  that  of  the  latter  nearly  a  month.  Red 
river  is  the  true  Noith  American  Nile,  though  on  a 
smaller  scale.  That  title  has  been  bestowed  on  the 
Mississippi  with  unparalleled  absurdity.  Except  in  the 
single  circumstance  of  each  protruding  a  Delta  at  their 
respective  mouths,  no  two  rivers  could  possibly  present 
more  contrasted  features  than  does  the  Mississippi  and 
Nile.  In  fact,  except  in  one  circumstance,  very  little 
resemblance  exists  between  the  Nile  and  Red  river  :  the 
Nile  in  common  years  has  only  one  flood,  Red  river  has 
often  two;  but  the  floods  of  the  Nile  are  discharged  by 


regular  rise  and  as  regular  depression,  which  i.^ eminently 
the  case  with  Red  river  ;  a  circumstance  which,  in  a  very 
striking  manner,  distinguishes  both  from  the  Mississippi, 
which  rises  and  falls  by  pulsation,  if  such  a  term  is  ad- 
missible. 

Near  the  north-west  angle  of  Louisiana,  a  chain  of 
lakes  commences  on  both  shores  of  Red  river,  which 
continue  to  skirt  that  stream  upwards  100  miles.  The 
writer  of  this  article  examined  these  lakes,  and  found 
them  to  be  evidently  formed  in  the  ancient  channels  and 
adjacent  low  grounds  of  considerable  water-cours?s,  the 
discharge  of  which,  into  Red  river,  has  been  gradually 
impeded  by  a  natural  embankment,  formed  by  the  sedi- 
ment brought  down  by  that  river.  These  lakes,  as  they 
now  exist,  are  from  four  or  five,  to  thirty  miles  in  length, 
and  from  one  ([uartcr  to  three  miles  wide,  and  are  filled 
and  emptied  aUcrnately,  as  the  floods  of  Red  river  rise 
and  fall  :  they  are  in  fact  real  reservoirs,  which  in  the 
rise  of  Red  livcr  receive  great  part  of  its  surplus  water, 
and  as  the  river  depresses  discharge  that  surplus  slowly, 
tending  very  greatly  to  mitigate  the  rapid  emission  of 
the  Red  river  flood  on  the  Delta.  As  far  as  the  writer 
is  informed,  this  feature  is  peculiar  to  Red  river,  and  dis- 
tinguishes that  stream  from  every  other. 

Red  river,  like  the  Mississippi,  has  a  flood  in  autumn, 
but  what  may  be  denominated  the  annual  inundation  of 
that  river  reaches  the  Delta  in  February,  and  continues 
through  March  and  April. 

The  eflUix  of  Arkansaw  uniformly  succeeds  that  of 
Red  river  ;  but  from  the  greater  length  of  course,  extent 
it  drains,  and  also  from  the  more  northerly  and  moun- 
tainous country  from  which  its  remote  sources  arc  drawn, 
the  volume  of  the  former  very  greatly  exceeds  that  of  the 
latter;  though  from  different  causes,  both  rivers  arc  alike 
in  yielding  their  waters  by  a  slow  and  regular  discharge. 
The  great  mass  of  the  flood  of  Arkansaw  reaches  the 
Delta  in  March  and  April,  and  is  therefore  simultaneous 
with  the  latter  part  of  that  of  Red  river.  White  river,  in 
strictness,  forms  part  of  the  Arkansaw  tide,  and  flows 
out  with  the  first  flux  of  the  latter  stream. 

We  may  here  observe,  that  all  the  rivers  of  the  Mis- 
sissippi basin,  above  N.  Lat.  37°,  are  liable  to  be  an- 
nually frozen.  The  Mississippi,  at  St.  Louis,  is  three 
years  in  five  passable  on  the  ice  with  loaded  carriages, 
by  the  first  week  in  January.  The  Ohio,  in  an  equal 
latitude,  is  not  so  soon  frozen,  though  the  cold  is  equally 
intense  on  the  latter,  as  on  tlie  former  river.  The  causes 
are  obvious  which  produce  this  apparent  anomaly.  The 
waters  of  the  Mississippi,  flov.ing  from  high  latitudes, 
arc  cooled  almost  to  the  point  of  congelation,  when  they 
arrive  at  the  junction  of  the  Mississsippi  and  Missouri ; 
whilst  those  of  Ohio,  in  the  latitude  of  St.  Louis,  flowing 
nearly  from  east  to  west,  demand  a  longer  exposure  to 
frost  to  become  frozen.  The  gradual  melting  of  the 
ice  and  snow  above  the  latitude  assumed,  that  of  37°,  is 
another  very  controlling  cause  of  the  slow  emission  of 
the  general  flood. 

The  Ohio  valley,  from  its  compact  form,  greater  com- 
parative descent,  and  from  the  medium  climate  in  which 
it  is  situated,  emits  its  waters  with  more  irregularity  than 
any  stream  in  the  Mississippi  basin.  The  Ohio  tide  of 
flood  occurs  from  November  until  March,  inclusive, 
though  perhaps  four  years  in  five,  this  river  yields 
the  principal  discharge  in  the  latter  month.  The 
floods  of  this  valley  are  more  sudden  in  their  rise,  and 
more  impetuous  in  their  discharge,  than  that  of  any 
other  section  of  the  Mississippi  b;sin.    The  main  tide  oi 
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Ohio  reaches  the  Delta  in  May.  The  various  streams 
are,  however,  so  relatively  placed,  as  to  render  a  simul- 
taneous discharge  impossible.  The  effect,  therefore,  of 
this  river,  in  producing  an  augmentation  of  the  floods 
which  inundate  the  Delta,  is  much  lessened  in  its  opera- 
lion. 

The  Mississippi  proper  is  still  more  disadvantageously 
situated,  to  admit  a  rapid  emission  of  its  waters  than  the 
Ohio.  Flowing  nearly  in  a  north  and  south  direction, 
and  through  so  great  a  range  as  nine  degrees  of  latitude, 
the  more  southern  confluents  must  be  very  much  ex- 
hausted before  those  towards  the  source  are  relieved 
from  fetters  of  ice.  The  great  body  of  the  Mississippi 
tide  is,  however,  coeval  with  that  of  Ohio. 

It  is  the  accumulation  of  the  waters  of  the  three 
valleys  we  have  surveyed,  and  those  of  the  Kanses  and 
Osage  branches  of  the  Missouri,  which  produce  what  is 
known  as  the  annual  Mississippi  inundation.  This  flood, 
nine  years  in  ten,  reaches  the  highest  point  of  its  eleva- 
tion at  Natchez,  between  the  10th  and  20th  of  June.  Few 
instances  occur,  in  a  long  succession  of  years,  in  which 
the  waters  at  that  city  have  not  commenced  their  de- 
pression by  the  first  week  of  July.  And  yet,  the  heaviest 
mass  afforded  by  the  largest  natural  section,  has  not 
yet  reached  the  Delta. 

Powerful  as  are  the  natural  causes  which  combine  to 
prolong  the  discharge  of  the  enormous  body  of  waters 
contained  in  the  three  sections  of  the  Mississippi  basin 
we  have  examined,  none  contain  such  controlling  impe- 
diments to  an  aggregated  and  sudden  emission,  as  does 
the  Missouri  valley  above  the  Platte  inclusive. 

The  Yellow  Stone  and  Missouri  spread  their  sources 
through  seven  degrees  of  latitude,  and,  assuming  a  ge- 
neral course  of  south-east,  unite  their  waters  above  N. 
Lat.  48°,  turn  to  the  east  and  soulli-east,  and  finally  as- 
sume, at  the  Mandan  V^illages,  a  southern  course,  after 
having  flown  through  eleven  degrees  of  longitude.  The 
Platte  pursues  a  general  course  from  west  to  east,  above 
N.  Lat.  40°, and  flows  through  fourteen  degrees  of  longi- 
tude. It  must  be  obvious,  from  what  has  been  shewn  in 
this  article,  or  by  inspection  of  a  good  map,  that  the 
higher  branches  of  Missouri  must  remain  frozen,  long 
after  those  more  southward  have  commenced  their  rise, 
and  nearly  as  late  as  the  period  of  high  tide  on  the 
Delta.  The  mean  motion  of  the  entire  mass  of  water, 
in  any  of  the  confluents  of  the  Mississippi,  does  not 
much,  if  any,  exceed  one  mile  per  hour  ;  therefore,  be- 
tween three  and  four  months  are  necessary  for  the  pas- 
sage of  water  from  the  extreme  sources  of  the  Missouri 
to  the  Delta  of  the  Mississippi  ;  consequently,  though 
those  waters  commence  their  rise  in  May,  they  do  not 
frequently  reach  the  Delta  until  late  in  July,  or  early  in 
August,  consequently  at  a  period  when  the  main  spring 
and  summer  inundation  is  very  greatly  abated,  and  the 
water  retired  within  the  banks  of  the  IVIississippi  river. 

Though  the  period  of  flood  is  well  known  to  the  in- 
habitants of  the  Delta,  and  in  common  years  can  be  cal- 
culated within  a  few  days,  such  is  the  inequality  of  the 
seasons  over  the  whole  basin,  that  no  length  of  experi- 
ence gives  much  aid  in  estimating  the  probable  elevation 
or  quantity.  In  1800  and  1801,  the  waters  of  the  Missis- 
sippi at  Natchez  did  not  attain  the  height  of  the  banks. 

The  Delta  commences  at  the  mouth  of  Red  river,  or, 
more  correctly,  at  the  efflux  of  the  Atchafalaya.  At  this 
place  is  a  gorge,  through  which  the  overwhelming  mass 
of  surplus  water  is  confined  to  within  three  miles  ;  but 
by  the  channel  of  Atchafalaya,  a  very  large  quantity  flows 
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out  to  the  right  from  the  main  stream,  never  again  to  re- 
turn. One  hundred  and  twenty  miles  lower,  flows  from  tlic 
left,  the  Manchac  or  Iberville.  Those  two  streams,  the 
Atchafalaya  and  Iberville,  bound  the  Delta,  and  below 
their  efflux  respectively,  no  water  which  flows  from  the 
Mississippi  ever  returns;  nor  arc  there  any  bodies  of 
arable  land,  except  upon  the  immediate  banks  of  the 
water-courses;  all  beyond,  is  either  swamp  or  morass. 
MISSISSIPPI,  one  of  the  United  States  of  North 
America. 

Situation  and  Extent. — Having  the  Mississippi  and 
Pearl  rivers  on  the  west ;  the  35thdegree  of  X.  Lat.  or  the 
state  of  Tennessee,  north  ;  the  state  of  Alabama  on  the 
east;  and  the  Gulf  of  Mexico,  and  N.  Lat.  31°,  or  Loui- 
siana, on  the  south.     The  outlines  of  this  state  are  : 

Miles. 
From  the  mouth  of  Pearl  river  along  the  Gulf  of 
Mexico,  to  the  south-west  angle  of  Alabama,     . 
Along  the    western  boundary  of  Alabama,  to  the 
north-west  angle  of  that  state,  on  the  southern 
boundary  of  Tennessee,     ..... 
Thence  west  along  the  southern  boundary  of  Ten- 
nessee, to  the  south-west  angle  of  that  state  on 
the  left  bank  of  the  Mississippi  river. 
Thence  down  that  stream  to  N.  Lat.  31°, 
Thence  due  east  along  N.  Lat.  31°,  and   the  state 
of  Louisiana,  to  the  right  bank  of  Pearl  river,    . 
Thence  down  Pearl  river,  to  the  place  of  beginning. 
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Having  an  entire  outline  of 
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Area  45,760  square  miles,  equal  to  29,286,400  acres. 
Extreme  south,  N.  Lat.  30°  8';  extreme  north,  N.  Lat. 
35°.  Length  from  south  to  north,  338  miles  ;  medium 
width,  about  135  miles. 

The  remarkable  resemblance  in  form  and  geographi- 
cal position,  between  the  states  of  Alabama  and  ^lissis- 
sippi,  is  obvious  on  a  first  glance  on  their  connected 
maps.  In  addition  to  every  other  point  of  similitude, 
botli  have  a  prolongation  towards  the  Gulf  of  Mexico, 
below  N.  Lat.  31°,  of  nearly  equal  area  and  extent  on 
that  Gulf. 

Features,  Soil,  Climate,  and  Productions. — Of  the 
rivers  of  the  state  of  Mississippi,  that  stream  from  which 
the  name  of  the  state  is  derived,  claims  the  first  rank. 

The  Mississippi  washes  the  state  from  N.Lat.  31°  to 
35°,  a  distance,  following  the  stream,  of  530  miles.  The 
features  of  the  Mississippi  have  been  so  amply  noticed 
under  the  preceding  head,  that  no  farther  notice  res- 
pecting it  is  necessary  in  this  place. 

Next  in  magnitude  and  importance  amongst  the  rivers 
of  this  state,  is  the  Pearl.  This  stream  rises  in  the  state, 
about  N.  Lat.  33°,  and  flowing  in  a  general  course  nearly 
south,  flows  into  the  Rigolets  between  Lakes  Borgne  and 
Pontchartrain,  at  N.  Lat.  30°  10',  after  an  entire  compa- 
rative course  of  about  200  miles.  From  N.  Lat.  31°  to 
the  mouth  of  the  Pearl,  forms  part  of  the  boundary  be- 
tween the  states  of  Louisiana  and  Mississippi. 

The  Pascagoula  rises  in  the  state  of  Mississippi, 
about  N.  Lat.  32°  40',  flows  in  a  southern  course  to  N. 
Lat.  30°  20',  falls  into  the  Gulf  of  Mexico  after  a  com- 
parative course  of  about  150  miles.  The  main  branch 
of  Pascagoula  is  known  by  the  name  of  Chickisawhay,  as 
far  down  as  five  miles  south  of  N.  Lat.  31°,  where  it 
forms  a  junction  with  the  north-west  branch,  the  Leaf 
river,  and  from  thence  to  the  final  discharge  takes  the 
name  of  Pascagoula. 
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Some  streams,  but  of  small  note,  enter  the  bay  of  St. 
Louis  between  the  Pearl  and  P;iscaf;oula  rivers. 

The  sources  of  the  Amite,  Tickfoha,  Taiigiiiao,  and 
Boguc  Chile  rivers,  are  in  the  stale  of  Mississippi. 

Fiortinj^  into  the  Mississippi,  arc  the  Buffaloe.  Homo- 
chitto,  Big  Bh<ck,  and  Yazoo  rivers.  Of  these  latter 
streams,  in  point  of  mat^nitude,  the  first  rank  is  due  to 
the  latter.  This  river  has  its  source  near  the  southern 
boundary  of  Tennessee,  interlocking  with  the  head  wa- 
ters of  Tonibi-bce  The  YuZ'/O  enters  the  Mississippi 
at  N.  Lat.  32'  30',  after  a  comparative  course  of  about 
200  milts. 

Bis  Black  rises  about  N.  Lat.  33",  between  the 
sources  oi  the  Pearl  and  the  Y.izoo,  Hows  south-west 
ISO  miles,  and  hills  into  the  Mibsissippi  at  the  Grand 
Gulf,  N  Lat.  32°  5'. 

Between  the  Bii;  Black  and  Homochitto,  the  Missis- 
sippi river  receives  Uie  water  of  Bayou  Pierre,  Coles  ci  eek, 
and  St.  Catherine  creek;  these  creeks  are  compara- 
tively small,  but  important  from  their  position,  and  the 
excellence  of  the  land  they  drain.  The  city  of  Natchez, 
though  so  near  the  bank  of  the  Mibsissippi,  is  situated 
on  a  branch  of  St.  Catherine  creek,  which  has  its  dis- 
charge 15  miles  below. 

The  Homochitto  river  rises  about  50  miles  north-east 
from  Natchez;  flows  south-west  about  100  miles;  en- 
ters the  Mississippi  at  N.  Lat.  31°  12'. 

The  Bufl'aloe  is  rather  a  creek  than  a  river,  not  having 
a  course  of  more  than  25  or  30  miles.  This  stream  rises 
in  Amite,  and  Hows  west  through  Wilkinson  county,  and 
falls  nito  the  Mississippi  two  miles  above  Lofius 
Heights. 

The  Tennessee  river  forms  a  part  of  the  boundary  of 
tlie  state  of  Mississippi,  from  the  mouth  of  Bear  creek 
to  the  Tennessee  line,  at  N.  Lat.  35°,  about  20  miles, 
and  ought  consequently  to  be  classed  as  one  of  the  rivers 
of  the  state. 

We  have  already  observed,  that  the  sources  of  the 
Tombigbee  were  in  the  state  of  Mississippi.  The 
sources  of  Tombigbee  rise  near  the  Tennessee  line,  flow 
to  the  south-east,  and  enter  the  state  of  Alabama  at  about 
N.  Lat.  33°  SC. 

The  state  of  Mississippi  has  a  very  confined  and  in- 
commodious sea-coasi,  of  80  miles  in  extent.  In  this 
distance,  the  Pascagoula  is  the  only  inlet  by  which  ves- 
sels of  the  smallest  size  can  enter,  and  in  that  only 
schooners  of  small  draught,  at  high  water,  can  reach  the 
junction  of  Chickisawhay  and  Leaf  rivers.  The  Pearl 
admits  no  navigation  worth  mention  ;  and  the  bay  of  St. 
Louis  is  a  mere  indentation  of  the  coast,  of  no  practical 
use  in  a  commercial  jjoint  of  view. 

The  Mississippi  river  is  the  great  harbour  and  outlet 
of  the  state. 

The  state  of  Mississippi  is  naturally  divided  into  four 
grand  divisions  of  soil.  The  islands  in  Lake  Boigne, 
and  the  Gulf  of  Mexico;  Pine  Forest;  Mississippi,  and 
other  river  alluvion;   and  the  Mississippi  Bluff's. 

Advancing  from  south  to  north,  first  occurs  a  chain  of 
low  sandy  islands,  lying  about  six  or  seven  miles  from 
the  main  shore  ;  their  names  are,  ranging  from  west  to 
east,  the  group  of  the  Malheureux  (unfortunate)  Islands; 
Mary  Anne,  Cat,  Ship,  Dog,  Horn,  and  Petite  Bois 
Islands. 

The  opposing  shore,  once  a  pait  of  West  Florida,  is 
a  level  pine  forest  to  the  water  edge ;  constituting  the 
second,  and  by  far  most  extensive  superficies  of  soil  in 
the  state.    Receding  from  the  shores  of  the  Gulf  inland, 


the  face  of  the  country  imperceptibly  swells  into  hills  , 
and  though  no  part  of  the  state  rises  into  elevations  that 
can  be  designated  mountains,  much  of  its  surface  is  ex- 
tremely broken. 

Next  in  extent  to  the  Pine  Forest  land,  is  the  range 
called  the  Mississi|)pi  Bluffs;  and  lastly,  the  more  con- 
fined, but  greatly  most  valuable  land,  where  found  above 
annual  overflow  river  alluvion.  Of  these  three  latter 
divisions  of  soil  in  order. 

As  we  have  already  observed,  the  Pine  Forests  reach  the 
waters  of  the  Gulf  of  Mexico  ;  and,  we  may  add,  extend  in 
the  intervals  between  the  streams,  to  the  northern  extre- 
mity of  the  state.  This  species  of  soil,  deriving  its  title 
from  the  principal  timber  it  produces,  in  most  places 
gradually  mingles  with  the  river  alluvion,  or  .Mississippi 
Jilufl's,  aTid  produces  an  intermediate  soil  parlakin,?  of 
the  qualities  of  both  ;  and  on  which  oak,  ash,  hickory, 
dogwood,  sweet  gum,  and  other  trees,  intermingle  with 
the  pine.  This  mixed  soil  and  timber  is  known  in  the 
country  by  the  name  of  interval  land,  and  is  often  found 
very  productive.  The  pine  lands  have  hitherto  been 
considered  extremely  sterile;  how  far  future  modes  of 
culture,  or  artificial  means,  may  tend  to  meliorate  this 
species  of  soil,  remains  an  undecided  problem. 

In  the  northern  parts  of  the  state  of  Mississippi,  to- 
wards Tennessee,  the  pine  woods  are  frequently  inter- 
rupted by  a  species  of  prairie,  or  rather  barrens,  on 
which  grow  shrub  oak,  and  other  dwarf  bushes  ;  but  the 
soil  continues  to  exhibit  the  unproductive  character  of 
that  of  the  pine  woods. 

It  would  not  be  hazarding  much,  to  estimate  the  ex- 
tent of  these  barren  tracts  at  two-thirds  of  the  entire  area 
of  the  state. 

In  all  the  length  of  the  state  of  Mississippi,  from  N. 
Lat.  31°  to  35",  a  range  of  bluffs  extend.  These  bluffs 
reach,  and  are  washed  by  the  Mississippi  in  a  few  places 
only.  Immediately  above  N.  Lat.  31°,  rises  the  highest 
of  these  bluffs,  known  by  the  name  of  Loltus  Heights, 
which  skiit  the  livcr  four  or  five  miles.  A  very  large 
curve  of  the  Mississippi,  to  the  west,  leaves  an  ex- 
tensive overflown  tract  along  the  right  bank,  as  high  as 
Ellis's  Cliffs,  where,  by  an  eastern  curve  of  the  liver, 
the  blufls  are  again  washed  by  the  stream  ;  which  is 
also  the  case  at  the  city  of  Natchez.  Above  the  latter 
place,  the  bluffs  and  river  do  not  again  come  in  contact 
below  the  Grand  Gulf  at  the  mouth  of  the  Big  Black 
river.  The  bluffs  again  reach  tlie  stream  at  Walnut 
Hills,  below  the  mouth  of  the  Yazoo,  and  at  tl.e  Chicki- 
saw  Bluffs,  immediately  at  the  north-west  angle  of  the 
stale. 

These  bluffs  arc  the  mere  extension  of  the  compara- 
tively elevated  surface  of  the  slate  of  Mississippi  over 
the  low  grounds  of  the  river  of  the  same  name.  When 
the  waters  are  low,  it  is  found  that  the  bluffs  are  under- 
laid by  a  crude  concrete  of  sand  and  pebbles,  held  in 
mass  by  an  oxide  of  iron  ;  the  whole,  no  doubt,  resting  on 
a  secondary  base. 

The  elevation  of  the  bluffs  vary,  but  about  one  hun- 
dred feet  medium  height  would  not  be  a  serious  depar- 
ture from  fact.  They  are  cut  into  hills  by  the  abrasion 
of  water  of  the  numerous  streams  which  flow  from  the 
pine  woods  in  the  interior. 

What  renders  these  bluffs  and  hills  objects  of  peculiar 
intererst,  is  the  quality  of  the  soil,  which  is  in  almost  all 
places  good,  and  in  many  exuber^inlly  fertile.  Receding 
from  the  bluffs,  the  pine  forests  imperceptibly  encroach, 
and  in  some  places,  at  a  more  or  less  distance  from  the 
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liver,  say  in  a  direct  line  from  fifteen  to  twenty  miles, 
closes  the  productive  border. 

The  foregoing  limit  is  taken  in  general;  many  of  the 
water-courses  have  fertile  tracts  on  their  banks,  farther 
into  the  interior  of  the  stale  ;  but  the  latter  description 
of  land  belongs  more  particularly  to  river  alluvion,  than 
to  the  soil  of  the  bluffs  or  hills. 

The  soil  of  the  bluffs  and  hills  is  a  rich  loam,  resting 
on  clay  ;  and  digging  wells  has  disclosed  the  fact,  that 
the  general  substratum  to  the  clay  is  loose  sand. 

The  whole  of  this  fine  border  of  soil,  in  a  state  of  na- 
ture, is  covered  with  a  very  dense  forest,  with  an  under- 
wood of  reed  cane,  the  Arundogigantea,  many  species  of 
viiis,  smilax,  and  other  climbers,  and  an  infinite  variety 
cf  more  humble  vegetables. 

A  mere  list  of  the  most  prevalent  timber  trees  will 
serve  to  demonstrate  the  fertility  of  this  tract :  these 
are, 

Black-oak,  QuercHS  tinctoria. 

White-oak,  Qucrcusalba. 

Spanish-oak,  Quercus  falcata. 

Black  jack-oak,  Quercus  feruginea. 

Willow-oak,  Quercus  obtusiloba. 

Wild-cherry,  Cerasus  Virginiana. 

Sweet  gum,  Liquidambar  styraciflua. 

Poplar,  Liriodendron  tulipifera. 

Large  laurel.  Magnolia  grandiflora. 

Beech,  Fagus  sylvestris. 

Fagus  pumila,  here  a  tree  often  forty  feet  in  height, 

and  eight  or  ten  inches  diameter. 
Black  locust,  Robinia  pseud  acacia. 
Mulberry,  Morus  rubra. 
Persimon,  Diospiros  Virginiana. 
Honey  locust,  Gleditsia  tricanihos. 
Black  gum,  Nyssa  sylvatica. 
Cottonwood,  Populus  angulaia. 
Linden,  Tilia  pubescens. 
Muscilaginous  elm,  Ulmus  Americana. 
Red  elm,  Ulmus  lubra. 
Sassafras,  Laurus  sassafras. 
Sycamore,  Platanus  occidentalis. 
Ash,  Fraxinus  tomentosa. 
lilack  walnut,  Juglans  nigra. 
Bittcrnut  hickory,  Juglans  amora. 
Nutmeg  hickory,  Juglans  myristieaeformis. 
Red  flowering  maple,  Acer  rubrum. 

Of  more  humble  trees  and  shrubs,  and  other  vegeta- 
bles, the  following  are  most  indicative  of  fertility  of 
soil. 

Papaw,  Annonatriloba. 
Dogwood,  Cornus  florida. 
Spicewood,  Laurus  benzoin. 
Spanish  mulbery,  Morus  scabra. 
Buckeye,  Pavia. 
Poke,  Phytolacca  decandra. 
Blackberry,  Rubus  villosus. 
Muscadine,  Vitis  verrucosa. 
Reed  cane,  Arundogiga?,tea. 

It  would  swell  this  article  to  too  great  length,  to  give 
a  mere  list  of  the  most  interesting  vegetable  productions 
of  the  Sne  tract  under  review  ;  the  foregoing  are  insert- 
ed as  illustrative  of  its  natural  fertility. 

When  compared  with  the  entire  area  of  the  state,  the 
productive  tract  before  us  is  confined  in  extent;  but 
when  we  turn  our  attention   to   the  exotic  vegetables 


which  are,  or  can  be  produced  within  its  limits,  the  in- 
trinsic value  of  the  land  is  rendered  apparent. 

Indigo,  tobacco,  and  cotton,  have  in  turn  been  culti- 
vated as  staples,  and  produced  in  great  abundance  :  the 
latter  has  for  more  than  twenty-five  years  past  superseded 
the  two  former,  and  will, inall  human  probability, continue 
the  great  staple  of  this  part  of  the  United  States. 

Much  speculation  has  been  made  upon  the  quantity 
of  cotton  which  is,  or  can  be  produced  per  acre,  upon 
the  bluff  lands.  The  writer  of  this  article,  from  some 
personal  experience,  will  undertake  to  assumeSoO  pounds 
of  clean  cotton  as  about  an  average  crop. 

To  cotton,  indigo,  and  tobacco,  may  be  added,  as  the 
exotic  plants  cultivated  in  the  slate  of  Mississippi,  Indian 
corn,(zea  maize,)  oats;  and,  where  the  inhabitants  choose, 
wheat  may  be  produced ;  but  the  culture  of  that  grain  is 
seldom  attempted.  Most  garden  plants  grow  luxuri- 
antly, though  good  gardens  are  rare.  That  species  of 
potatoe,  the  tuberous  rooted  solanum,  commonly  called 
Irish  potatoe,  is  cultivated,  but  does  not  succeed  so  well, 
either  as  to  quantity  or  quality,  as  the  same  vegetable 
does  farther  northward.  The  sweet  potatoe  (convol- 
vulus batatas  of  Muhlenberg)  is  produced  in  the  utmost 
abundance. 

Of  cultivated  fruits,  the  principal  are  the  apple,  peacJi, 
and  fig,  the  latter,  below  N.  Lat.  32",  seems  to  flourish 
as  if  natural  to  the  climate.  The  plum,  nectarine,  apri- 
cot, &c.are  cultivated,  but  not  extensively. 

Like  all  the  southern  states  of  the  United  States, 
meadows  cannot  be  correctly  said  to  exist  in  the  state 
of  Mississippi. 

Though  the  winters  are  in  general  mild,  the  seasons 
are  extremely  variable.  Frequently  frosts  occur  in 
sufficient  severity  to  destroy  cotton,  indigo,  tobacco,  and 
other  tender  plants,  as  early  as  the  first  week  in  October  ; 
whilst  perhaps,  in  the  next  season,  the  flowers  of  the 
same  vegetables  will  be  found  blooming  in  December, 
and  even  in  January,  as  was  the  case  in  1805. 

No  winter,  however,  passes  without  frost,  and  very 
few  without  snow,  at  Natchez.  In  December,  1800,  the 
thermometer  of  Fahrenheit  fell  to  12°,  five  miles  south  of 
Natchez  ;  and  often  since  that  period,  the  cold  has  been 
nearly  if  not  altogether  as  intense.  This  casual  severity 
prevents,  to  the  utmost  southern  extremity  of  the  state, 
the  cultivation  of  either  sugar  cane  or  the  orange  tree  ; 
vegetables  which  are,  in  fact,  confined  in  the  Delta  of  the 
Mississippi  to  a  latitude  south  of  most  parts  of  the  state 
of  Mississippi. 

The  bluft"  lands  are  followed  by  the  rivei^  alluvion, 
which,  though  less  in  quantity,  is  still  more  productive, 
where  above  annual  or  casual  overflow.  From  the  bluff's 
confining,  and  of  consequence  causing  the  accumulation 
of  the  surplus  water  of  the  Mississippi  in  the  spring  and 
summer,  there  exists  less  arable  soil  on  the  lelt  bank  of 
the  Mississippi  river,  in  the  state  of  that  name,  than  on 
the  right  bank  in  Arkansaw  territory,  and  in  Louisiana. 
Some  very  wealthy  settlements  on  the  left  bank  do,  how- 
ever, exist,  with  a  soil  possessing  the  usual  fertility  of 
the  Mississippi  banks.  The  arable  border  varies  from 
half  a  mile  to  two  hundred  yards,  and  is  every  where 
terminated  in  the  rear  by  overflown  grounds,  submerged 
annually  from  one  to  ten  or  twelve  feet. 

The  natural  growth  on  the  river  arable  border  is,  in 
general,  sweet  gum,  different  species  of  oak,  ash,  and 
hickor"-,  hackberry,  sycamore,  kc.  with  an  under-growth 
of  reed  cane,  and  beiow  N.  Lat.  31°  30',  the  palmetto. 
In  the  overflown  swamps,  the  principal  timber  is  cypress, 
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lupelo,  dift'fient  species  of  oak  and  liickoiy,  maple, 
sweet  Rum,  ant)  ash.  On  all  oUicf  watev-courses  in  the 
slate,  moi-c  oi-  less  alluvion  occurs  ;  but  in  all  places  is 
confined  in  extent,  and  on  the  streams  in  the  interior, 
often  merges  into  the  interval  land  or  pine  forest. 

Taken  together,  the  bluff  lands  and  river  alluvion 
amount  to  about  5560  square  miles,  equal  to  3,558,400 
acres.  The  bluff  lands  extend  from  N.  Lat.  31°  to  35", 
with  more  or  less  width,  as  the  rivers  intervene. 

Confined  as  the  two  foregoing  tracts  of  land  are,  when 
compared  to  the  area  of  the  state,  of  which  they  form  a 
part,  they  nevertheless  form,  in  the  aggregate,  the  most 
extensive  continuous  tract  of  productive  soil  in  the 
United  States,  south  of  N.  Lat.  35°  ;  and  when  its  fer- 
tility and  local  advantages  are  taken  into  view,  it  is 
hazarding  no  violence  to  truth,  to  estimate  this  region  as 
one  of  the  most  valuable  in  the  United  States. 

Counties,  Towns,  Po/tulalion,  and  Historical  E/wcha. — 
In  the  state  of  Mississippi  there  are  15  counties,  as  fol- 
lows, commencing  at  the  south-east  angle  of  the  state. 

Counties.  Chief  Towns. 

Jackson, 

Hancock, 

Green, 

Wayne, 

Covington, 

Marion,  Jacksonville. 

Pike,  Holmesville. 

Lawrence,  Monticello. 

Amite,  Liberty. 

Franklin,  Franklin. 

Wilkinson,  Woodville. 

Adams,  Natchez. 

Jefferson,  Huntston,  or  Greenville. 

Claiborne,  Gibsonsport. 

Wanen,  Warrenton. 

The  returns  of  the  census  of  1820  have  not  yet  been 
received  from  this  state,  but  the  number  of  inhabitants 
probably  amounts  to  within  a  trifling  fraction  of  60,000 ; 
one  half  of  whom  are  black,  or  of  mixed  breed.  Of  this 
population,  more  than  half  are  contained  in  the  five 
counties  bordering  on  the  Mississippi  river,  Wilkinson, 
Adams,  Jefferson,  Claiborne,  and  Warren.  Franklin 
and  Amite,  lying  east  of  Adams  and  Wilkinson,  are, 
after  the  river  counties,  best  peopled.  Lawrence,  Pike, 
and  Marion,  situated  on  the  waters  of  Pearl  and  Bogue 
Chito,  and  immediately  east  of  Franklin  and  Amite,  are 
but  thinly  peopled ;  and  the  five  south-eastern  counties, 
Covington,  Wayne,  Greene,  Hancock,  and  Jackson,  have 
still  fewer  inhabitants  on  an  equal  surface,  than  are  found 
in  Lawrence,  Pike,  and  Marion. 

The  country  near  Natchez  was  settled  by  the  French 
in  1718,  and  Fort  Rosalie  built  on  the  bluff,  within  the 
now  incorporated  limits  of  that  city.  The  first  French 
colony  was  massacred  by  the  savages  in  1729,  and  the 
country  remained  uninhabited  by  the  whites  many  years 
afterwards. 

In  1763.  Natchez,  then  considered  a  part  of  West 
Florida,  was  ceded  by  Spain  to  Great  Britain,  who  re- 
tained possession  until  1781,  when  that  place  and  all 
West  Florida  was  conquered  by  the  Spaniards  under 
Governor  Bernardo  Galvtz ;  and,  by  the  treaty  of  Paris, 
West  Florida  was  confirmed  to  Spain.  As  the  limits  of 
the  British  and  French  colonies,  and  afterwards  those 
between  the  British  and  Spanish  colonies,  had  never 
been  fixed,  the  Spanish  authorities  held  Natchez  and 


the  adjacent  country  as  an  appendage  of  Florida  until 
1798,  when  the  city  and  country  were  evacuated  by  the 
ofliccrsand  troops  of  Spain,  and  the  United  States  com- 
missioners took  full  possession.  In  1799,  the  line  of 
demarcation  was  completed,  and  the  boundary  fixed, 
which  now  separates  the  states  of  Louisiana  and  Mis- 
sissippi, between  the  Mississippi  and  Pearl  rivers. 

April  7th,  1798,  an  act  of  Congress  was  passed,  au- 
thorizing the  President  of  the  United  States  to  appoint 
commissioners  to  adjust  the  limits  of  the  territory  west 
of  the  Chatahoochy  river. 

May  loth,  an  act  was  passed  for  the  organization  of  a 
government,  and  the  territory  named  "  The  Mississippi 
Territory." 

June  9th,  1808,  an  act  passed,  admitting  a  delegate 
from  the  Mississippi  Territory  in  Congress. 

June  17th,  1812,  the  assent  of  Georgia  demanded,  for 
the  formation  of  two  states  out  of  the  Mississippi  Terri- 
tory. This  demand  was  subsequently  accetled  to  by 
Georgia. 

January  21st,  1815,  a  petition  from  the  legislature  of 
the  Mississippi  Territory  laid  before  Congress,  praying 
admission  into  the  Union  on  the  same  footing  with  the 
original  states.  A  committee  of  Congrees  reported  on 
this  petition  favourably,  December,  1816. 

A  law  was  passed  in  consequence,  March  1st,  1817, 
authorizing  the  call  of  a  Convention,  which  was  called, 
and  met  July,  1817,  accepted  the  terms  proposed  by 
Congress,  framed  a  constitution,  August  IStli,  which 
was  accepted  by  Congress  in  December  following ;  and 
the  state  of  Mississippi  assumed  her  station  as  a  member 
of  the  United  States.  Since  the  period  of  admission,  no 
event  of  consequence,  in  a  general  view,  has  taken  place 
in  this  state. 

MISSOURI  River.    See  Mississippi  Basin,  y>.  623. 
MISSOURI,    one    of  the    United    States  of   North 
America. 

Situation  and  Extent. — The  state  of  Missouri  is 
bounded,  north-east  and  south-cast,  by  the  Mississippi 
river;  south  by  the  territory  of  Arkansaw  ;  and  west  and 
north  by  the  western  unappropriated  territory  of  the 
United  States,  forinerly  a  part  of  Louisiana. 
The  limits  of  Missouri  are  : 

MiUs. 
Beginning  on  the  left  bank  of  the  Mississippi  river 
at  the  mouth  of  Lemoine  river,  and  thence  down 
the  former  stream  to  where  it  is  intersected   by 

N.  Lat.  36°, 550 

Thence  due  west,  along   N.  Lat.  36°,  to  the  right 

bank  of  St.  Francis  river,  ....       50 

Thence  up  St.  Francis  to  a  point  where  that  river 

is  intersected  by  N.  Lat.  36°  30',       ...       50 
Thence  due  west,  along  the  territory  of  Arkansaw, 
to  a  point  where  a  meridian  line,  drawn  from  the 
junction  of  the  Missouri  and  Kanses  rivers,  will 
intersect  N.  Lat.  36°  30',  ....     200 

Thence  due  north  to  a  point,  where  a  line  extend- 
ed due  west  from  the  Sac  Village,  on  Lemoine 
river,  will  intersect  the  west  boundary,      .  .     273 

Thence  due  east  to  the  Lemoine  river,  .         .     130 

Thence  down  the  Lemoine   river  to  the  place  of 


beginning, 


20 


1273 


Area  within  a  trifling  fraction  of  63,000  square  miles, 
equal  to  40,320,000  acres.     Mean  length  from  north  to 
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south,  280  miles ;  mean  breadth  from  east  to  west,  220 
miles.  Extreme  south  N.  Lat.  36°.  Extreme  north 
N.  Lat.  40"  26'. 

Missouri,  in  point  of  extent,  is  the  third  state  of  the 
United  States,  and  only  falls  below  Virginia  and 
Georgia. 

Features. — Though  part  of  this  state  is  hilly,  and 
some  of  the  hills  approach  in  elevation  tlie  dignity  of 
mountains,  yet,  strictly  speaking,  no  mountains,  either  in 
detached  groups  or  chains,  exist  within  the  limits  of  the 
state. 

For  every  object  of  human  affairs,  rivers  are  the  most 
important  features  of  an  inlatid  country,  and  few  regions 
of  the  earth,  of  equal  extent,  can  compare  with  Missouri 
in  the  magnitude,  number,  and  navigable  facilities  of  its 
rivers. 

Of  these,  the  first  in  order  is  the  Mississippi  and  Mis- 
souri, both  of  which  have  been  already  so  amply  noticed 
in  our  description  of  the  Mississippi  Basin,  that  no  fur- 
ther account  of  them  is  necessary  in  this  place. 

The  Lemoine  river,  though  for  a  few  miles  forming 
part  of  the  boundary,  can  scarcely  be  called  a  river  of 
Missouri.  The  Osage,  rising  in  the  territory  of  Arkan- 
saw,  and  flowing  north-east  into  the  Missouri,  is  the 
most  important  confluent  of  that  river  in  the  state  of 
Missouri.  The  Osage  has  its  mouth  near  the  centre  of 
the  state,  where  the  future  seat  of  government  is  intend- 
ed to  be  placed.  The  Osage  is  a  large  navigable  stream 
in  all  its  length  in  the  state,  and  waters  some  excellent, 
and  much  good  land. 

Besides  the  foregoing  large  stream,  the  Missouri  re- 
ceives from  the  right,  below  the  mouth  of  the  Kanses, 
Blue  Water,  Gasconade, and  some  smaller  streams;  and 
from  the  left,  Grande,  Charlaton,  Good- Woman's,  Great 
Manitou,  Otter,  and  Charette  rivers.  The  Merrimack 
enters  the  Mississippi  18  miles  below  St.  Louis,  but  has 
been  noticed  under  the  article  Mississippi  Basin,  as 
have  been  White  and  St.  Francis  rivers,  which  closes  the 
list  of  the  streams  of  the  state  of  Missouri. 

The  position  of  Missouri  is  in  a  high  degree  favour- 
able to  commerce,  population,  and  wealth.  Extending 
four  and  a  half  degrees  of  latitude,  its  temperature  must 
vary  considerably,  if  uninfluenced  by  any  other  cause 
than  mere  geographic  extent.  This  is  not,  however, 
the  case,  as  will  soon  appear. 

In  conducting  this  general  survey,  I  have  endeavour- 
ed, in  a  particular  manner,  to  delineate  those  features 
which  influence  the  meteorological  phenomena,  and  the 
temperature  of  the  seasons,  and  also  to  point  out  the 
great  outlines  of  soil.  In  respect  to  Missouri,  it  will  be 
necessary  to  deviate  from  the  strict  observance  of  the 
plan  pursued  in  describing  the  state  of  Mississippi.  In- 
stead, therefore,  of  dividing  the  former  state  into  its  na- 
tural sections,  in  relation  to  soil,  we  will  take  each  of  its 
river  districts  by  itself. 

We  have  seen  that  the  river  Mississippi  washes  Mis- 
souri on  its  north-east  and  south-east  frontier,  550  miles, 
following  the  meanders,  though,  by  comparative  course, 
the  distance  along  the  Mississippi  would  not  exceed  350 
miles.  Though  the  mere  banks  of  the  Mississippi  pre- 
serve a  nearly  uniform  character  in  all  their  extent  along 
the  front  of  Missouri,  yet,  from  difference  of  climate,  the 
vegetable  productions  are  very  different  at  the  iwo  ex- 
tremes. So  much  has  already  been  said  on  the  features 
and  quality  of  the  alluvial  margins  of  the  Mississippi,  that 
it  is  needless  to  amplify  on  the  subject. 

Ascending  the   Mississippi  from  its  mouth,  no  emi- 


nence is  to  be  found  on  its  western  bank  in  a  distance  of 
upwards  of  1000  miles.  Twenty-eight  miles  above  the 
junction  of  Mississippi  and  Ohio,  occurs  the  first  rocky 
blufl'on  the  right  bank.  It  is  composed  of  an  enormous 
projecting  precipice  of  limestone,  whose  real  height 
above  the  water  has  never  been  very  satisfactorily  deter- 
mined. This  ledge  is,  no  doubt,  a  continuation  of  the 
great  limestone  formation  of  the  Ohio  valley.  In  Mis- 
souri, it  is  a  part  of  a  ridge  of  hills  which  continues 
from  this  point  westward,  through  the  state,  and  ranges 
between  the  waters  of  Arkansaw  and  those  of  Osage  and 
Kanses  rivers,  perhaps  to  the  Chippewan  mountains. 
This  ridge  divides  Missouri  into  two  very  distinct  cli- 
mates. In  the  south-eastern  part  of  the  state,  along  the 
Mississippi  river,  the  cotton  plant  is  cultivated,  though 
only  for  family  use  ;  as  an  object  of  commerce,  it  offers 
no  great  advantage  :  but,  above  the  ridge  in  question, 
that  plant  ceases,  and  a  region  commences  favourable  to 
the  production  of  the  cereal  gramina. 

Near  the  Mississippi,  below  the  limestone  ridge,  the 
banks  are  in  every  respect  similar  to  what  they  have 
been  described  in  Louisiana.  The  rear  lands,  as  far  as 
the  St.  Francis,  are  analogous  to  grounds  similarly 
placed,  in  all  the  distance  from  the  limestone  range  to 
the  sea  marsh. 

The  St.  Francis  rises  partly  in  the  hills  of  the  lime- 
stone ridge,  and  in  part  from  the  drain  of  the  Missis- 
sippi. The  north-eastern  branch  of  that  stream  appears 
to  have  been  formed  from  an  ancient  outlet  of  the  Mis- 
sissippi, and  to  have  contained  a  volume  of  water  much 
larger  than  passes  by  its  channel  at  present.  The  ordi- 
nary distance  between  the  two  rivers  is  about  50  tnileSi 
flowing  nearly  parallel  from  N.  Lat.  37°  to  N.  Lat.  34° 
30*,  where  the  St.  Francis,  by  a  gradual  cuive  towards 
the  lower  part  of  its  course,  joins  the  Mississippi.  The 
north-western  branch  rises  near  N.  Lat.  38°,  in  a  very 
hilly,  broken,  rocky,  and  barren  tract  of  country.  There 
are  some  good  lands,  but  in  no  quantity  commensurate 
with  the  extent  drained  by  this  river,  whose  whole 
length,  by  comparative  course,  is  250  miles,  one  half  in 
Missouri,  and  the  other  in  Arkansaw.  Extensive  settle- 
ments have  been  made  on  the  sources  of  the  St.  Francis 
and  its  tributaries.  According  to  the  very  respectable 
testimony  of  Mr.  Schoolcraft,  from  personal  observation, 
the  country  from  which  the  western,  or  rather  north- 
western source  of  St.  Francis  flows,  is  primitive,  com- 
posed of  granite,  gneiss,  and  other  congenerate  rocks ; 
amongst  which  are  situated  one  of  the  richest  iron,  and 
the  most  abundant  lead  mine  on  the  globe.  The  geolo- 
gical notices  of  Mr.  Schoolcraft  deserve  the  utmost 
attention ;  because  made  by  a  professed  mineralogist, 
and  a  man  who  visited  the  region  to  collect  facts,  and  not 
to  support  any  pre-conceived  theory.  This  gentleman 
has  been,  it  must  be  acknowledged,  much  too  general  on 
a  fact  so  important  as  the  existence  of  a  primitive  region 
west  of  the  Mississippi,  and  so  near  that  stream.  He 
has,  however,  enriched  our  literature  with  by  far  the 
best  account  extant  of  the  mineral  resouices  of  Mis- 
souri, and  very  correct,  though  brief  notices  of  its  soil 
and  vegetable  productions. 

Black  river,  the  north  fork  of  White  rircr,  rises  in 
the  south-western  part  of  Missouri,  by  a  number  of 
branches,  of  which  Strawberry  river,  Spring  river,  and 
Currents  river,  are  the  principal.  The  sources  of  Black 
river  are  in  the  ridge  of  hills,  or  rather  mountains,  which 
has  been  already  noticed.  The  base  of  the  country  drained 
by  Black  river  is   calcareous,  consequently  the  soil  is 
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very  productive.  The  climate,  as  to  temperature,  is  in 
no  respect  essentially  difTerent  from  that  of  St.  Francis. 
The  former,  from  superior  elevation  and  more  exemp- 
tion from  stagnant  water,  is  no  doubt  much  more  salu- 
brious than  llie  latter.  Like  all  calcareous  regions,  that 
of  Black  river  aflbrds  some  very  large  fountains  of 
water,  from  one  of  whicli  Spring  river  lakes  its  name. 
The  surface  watered  by  Black  river  is  about  8000  square 
miles.  The  timber  is  extremely  large  and  varied.  On 
the  streams,  cotton  wood,  diflcrcnl  species  of  hickory, 
oak,  and  elr.=i,  prevail.  Tl:e  sugar  maple  is  found,  but 
the  climate  is  rather  too  far  south  for  the  profitable  ex- 
traction of  its  sap.  The  Liriodendron  tulipifera  is  also 
found  in  this  section  of  country  of  an  enormous  growth. 
Oak  is,  however,  the  prevailing  tree  on  the  waters  of 
Black  river.  Like  Tennessee,  and  the  southern  parts 
of  Kentucky,  the  vegetation  of  the  southern  section  of 
Missouri  partakes  of  the  specific  variety  of  the  northern 
and  southern  extremity  of  the  United  States.  Cotton  is 
cultivated,  but  rather  for  domestic  use  than  as  a  com- 
mercial staple.  The  cereal  gramina  produce  abun- 
dantly :  though,  on  liic  verge  of  the  prairie  country. 
Black  river  drains  a  very  dense  forest.  In  fine,  that 
part  of  Missouri,  south  of  the  ridge  we  have  alluded  to, 
and  watered  by  St.  Francis,  Black,  and  Mississippi 
rivers,  may  be  with  propriety  considered  as  naturally 
connected  with  the  Arkansaw  basin,  though  politically 
included  in  Missouri.  The  ridge  is  generally  clothed 
with  pine,  the  soil  sandy,  and  extremely  sterile.  It  in 
fact  divides  the  state  into  two  unequal  zones,  of  very  dif- 
ferent temperature. 

The  Merrimack  rises  near  the  centre  of  the  state;  has 
its  source  in  the  dividing  ridge,  though  its  course  is 
nearly  east  along  its  northern  slope.  The  length  of  the 
Merrimack  is  not  above  120  miles,  comparative  course. 
Its  sources  are  in  a  sterile  pine  forest,  and  most  of  its 
banks  partake  the  character  of  the  soil  from  which  it 
flows.  It  is  an  unimportant  stream  in  either  a  geographical 
or  agricultural  point  of  view,  tliough,  in  respect  to  mine- 
ral wealth,  one  of  tlie  most  remarkable  in  the  United 
States. 

Tlie  mine  tract,  according  to  Mr.  Schoolcraft,  the  best 
authority  on  the  subject,  extends  in  length  from  the 
head  waters  of  St.  Francis,  in  a  north-west  direction,  to 
the  Merrimack,  a  distance  of  70  miles,  and  from  the 
Mississippi,  in  a  soutli-west  direction,  to  the  Fourche  a 
Courtois,  a  distance  of  about  45  miles,  and  covering  an 
area  of  3150  square  miles.  The  same  author  remarks, 
that  it  is  not  in  every  section  of  it  that  lead  is  to  be  traced, 
and  he  describes  the  mineral  character  of  the  soil,  rocks, 
and  other  fossil  bodies  of  this  tract,  as  subject  to  so 
much  variety,  as  to  render  indications  of  ore  difficult  to 
reduce  to  any  safe  result.  The  aspect  of  the  country  is 
sterile,  hilly,  and  in  many  places  precipitous.  Many 
highland  barrens,  level  but  sterile,  cliequer  the  mine  dis- 
trict. The  soil  in  general  is  a  reddish  coloured,  hard, 
stiff  clay,  admixed  with  much  siliceous  gravel.  No- 
dules of  iron-ore  and  pyrites  are  frequent.  The  mineral 
hills  are  covered  in  most  places  by  a  stunted  growth  of 
oaks,  princip.illy  the  post  oak,  the  querciis  obtusiloba  of 
Michaux.  A  line  of  pine  separates  the  sources  of  St. 
Francis  from  those  of  Merrimack,  and  passes  through 
the  mine  tract  in  a  direction  from  north-west  to  south- 
east. Though  in  general  the  soil  of  this  tract  is  unpro- 
ductive, the  banks  of  some  of  its  streams  are  very  fa- 
vourable exceptions.  This  fact  is  elucidated  by  the 
forest  trees  found  on  this  alluvial  soil ;  which  are,  syca- 


more, elm,  cotton-wood,  walnut,  maple,  buckeye,  hack- 
berry,  ash,  papaw,  spicewood,  and  other  trees  and  shrub- 
bery, indicative  of  fertile  land.  Mr.  Schoolcraft  mentions 
a  fact,  of  which,  from  the  accompanying  remarks,  he 
seems  not  to  have  understood  the  cause.  He  observes, 
that  around  many  of  the  mines,  the  earth,  thrown  out 
and  raised  from  great  depths,  produces  trees  and  shrubs 
which  are  not  peculiar  to  the  surface,  and  instances  the 
cotton-wood,  or  poplar,  and  beach-grapes,  the  vitis 
riparia,  I  presume.  He  states,  that  he  frequently  saw 
those  vegetables  growing  near  old  diggings,  where  the 
earth  had  been  raised  thirty  or  forty  feet,  and  where,  pre- 
vious to  those  diggings,  no  such  trees  or  vines  existed. 
It  is  well  known  to  botanists,  that  the  seeds  of  many, 
perhaps  most  plants,  if  buried  at  great  depths  in  the 
earth,  will  retain  their  vegetable  organization  for  count- 
less ages.  The  indestructibility  of  the  seeds  of  plants  is, 
indeed,  one  of  the  most  curious  subjects  of  philosophical 
reflection  and  research.  Mr.  Schoolcraft  ascribes  the 
cause  of  the  phenomenon  to  that  opprobrium  of  science, 
equivocal  generation  :  a  supposition  at  variance  with  all 
the  laws  of  analogy,  as  applied  to  organized  beings.  The 
fact  proves  unequivocally,  that  the  coimtry  has  under- 
went great  changes  in  its  external  crust,  since  the  vege- 
tables cited  deposited  their  seeds  in  the  soil,  now  cover- 
ed by  extraneous  and  very  different  bodies. 

Here,  as  in  every  other  place  where  silica  forms  a 
large  part  of  the  soil,  the  spring  water  is  clear,  cool,  and 
of  course  wholesome  ;  and  being  exempt  from  the  causes 
that  produce  disease,  stagnant  water  and  decaying  vege- 
tables, the  mine  coimtry  is  possessed  of  an  atmosphere  of 
the  utmost  salubrity. 

The  change  of  climate  between  the  region  watered  by 
Black  and  St.  Francis  rivers,  and  that  by  Merrimack,  is 
apparent  in  the  vegetables  cultivated  by  the  inhabitants 
of  each.  On  the  Merrimack,  wheat  succeeds  extremely 
well,  a  fact  no  where  perceptible  south  of  the  dividing 
ridge.  Wheat,  and  indeed  all  the  cerealia,  may  be,  it  is 
t.ue,  cultivated  even  in  Louisiana;  but  below  the  38th 
degree  of  north  latitude,  wheat,  rye,  and  barley,  evince 
that  they  are  removed  from  their  congenial  climates ; 
and  in  no  part  of  North  America,  except  some  of  the 
tabic  land  of  the  great  spine  of  Analinac,  or  Chippewan, 
where  elevation  compensates  advance  towards  or  into 
the  tropics,  does  the  cereal  gramina,  except  maize,  at- 
tain the  full  development  of  their  growth.  And  even 
maize,  in  Louisiana,  Mississippi,  and  Alabama,  does  not 
by  any  means  attain  the  rich  and  abundant  produce  of 
that  grain,  as  in  the  Mississippi  basin,  above  N.  Lat.  35". 
The  same  remark  applies  in  a  striking  manner  to  the 
apple.  This  most  valuable  of  all  tree  fruits  deteriorates 
about  the  same  latitude  with  wheat.  The  apple,  west 
of  the  Mississippi,  first  grows  to  advantage  above  the 
mine  district.  The  peach-tree  finds  its  most  congenial 
air  about  N.  Lat.  38°,  though  it  is  a  fruit  possessing  in 
the  United  States  a  much  wider  range  than  the  apple. 

The  Osage  rises  about  N.  Lat.  Sr'',  W.  Long  from 
Washington  City  21°,  and  ilows  east  a  little  north,  having 
a  comparative  course  of  four  hundred  miles,  one-third 
of  which  is  in  .Missouri.  This  river  rises  in  the  great 
western  prairies,  and,  like  every  stream  of  that  region, 
exhibits  some  very  productive,  and  a  large  proportion  of 
steril  land.  Its  meanders  are  in  the  lower  part  of  its  course 
very  winding,  consequently  it  contains  much  alluvial 
soil  in  proportion  to  its  length,  estimated  comparatively. 

The  banks  of  the  Missouri  and  Mississippi  are  uni- 
formly in  a  high  degree  productive,  and  contain  perhaps 
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oiie-thii'd  of  all  the  valuable  aiable  land  of  the  state. 
The  ii,t;ht  shore  of  the  Mississippi  is,  from  Tewapaty 
bottom  to  the  mouth  of  the  Missouri,  iu  most  places,  an 
enormous  limestone  wall.  Tliis  distance  is  about  170 
miles.  This  limestone  is  merely  the  buttress  of  the  un- 
derlaying strata  of  the  interior  country.  The  Mississippi 
flows  in  a  deep  chaiuiel,  whose  sides  are  elevuted  near 
200  feet  above  its  highest  suiface.  Those  precipitous 
banks  arc  continued  in  the  Missouri.  The  rich  alluvial 
bottoms  are  at  the  base  of  this  limestone  precipice,  and 
no  douln  del  ive  much  of  their  fertility  from  the  calcareous 
debris  that  the  abrasion  of  the  waters,  in  past  ages,  have 
>¥orn  away  and  deposited  below. 

About  one-third  part  of  Missouri  lies  north  of  Missouri 
river,  and  west  of  Mississippi  river.  Tliis,  in  point  of 
soil,  is  much  the  best  part  of  the  state.  It  is  more  uni- 
formly fertile,  thoutjh  less  diversified  in  surface,  than  the 
section  south  of  .Missouri,  and  south-west  of  the  Missis- 
sippi river.  The  northern  section  is  also  much  chequer- 
ed by  small  rivers,  which  generally  How  south  into  Mis- 
souri, and  though  mostly  forest  land,  some  extensive  and 
very  productive  prairies  occur.  South  of  Missouri,  there 
exists  no  medium  between  the  best  and  worst  lands,  and 
similar  to  all  those  parts  of  the  United  States  below  the 
Missouri,  and  west  of  the  Mississippi,  the  good  soil  ex- 
tends in  lines  mostly  upon  the  alluvial  banks  of  rivers, 
or  along  the  margin  of  prairies,  and,  consequently,  can 
never  admit  a  dense  and  scattered  population.  This  is 
not  so  much  the  case  with  the  norihcrn  section  ;  the  farms 
will  assume  in  that  quarter  something  of  the  promiscuous 
extension  over  the  face  of  the  country,  which  is  charac- 
teristic of  settlements  in  the  northern  and  eastern  states. 

Taki;n  as  a  whole,  Missouri,  like  most  new  countries 
in  the  United  States,  has  been,  as  a  body  of  arable  land, 
greatly  overrated.  As  a  commercial  position,  if  due 
allowance  is  made  for  its  internal  situation,  the  value  of 
this  section  of  our  country  has  never  yet  been  duly  ap- 
preciated. The  truly  astonishing  assemblage  of  rivers, 
which  seem  to  have  sought  a  common  centre  of  utiion, 
■would  indicate  St.  Louis,  or  some  other  place  in  its  vi- 
cinity, as  the  future  etitrefiot  between  widely  extended, 
anci  far  distant  portions  of  our  empire.  If  the  pursuits 
of  mankind,  and  their  individual  means  of  subsistence, 
were  exclusively  agricultural,  Missouri  could  never,  in 
proportion  to  territorial  exlent,  possess  a  population 
equally  dense  with  New-York,  Pennsylvania,  Ohio,  Indi- 
ana, or  Illinois;  but  in  the  complex  admixture  of  em- 
ployment, and  the  illimitable  transmission  of  the  pro- 
ducts of  human  labour,  ariiing  from  the  improvement  of 
modern  manners  and  arts,  population  does  not  depend  for 
its  entire  subsistence  upon  tlie  quality  of  the  soil  inha- 
bited by  any  portion  of  mankind.  Commerce  and  the 
plastic  arts  demand,  perhaps,  as  many  hands  as  agricul- 
ture. There  is  indeed  no  employment  of  human  labour, 
where  so  great  a  surplus  is  produced  as  that  of  agricul- 
ture; and  none,  in  which  the  industry  of  a  few  will  so 
effectually  svipply  the  wants  of  many.  It  is  for  this  rea- 
son that  the  density  ol  population  must,  p.uticularly  in 
such  places  as  Missouri,  depend  as  much,  if  not  more, 
upon  commercial,  mining,  and  manufacturing  pursuits,  as 
upon  the  operations  or  resources  of  agriculture.  In  ad- 
dition to  the  apparently  inexliaustible  stores  of  lead  ore, 
some  of  the  most  abundant  iron  mines  in  the  world  exist 
on  the  Missouri  river,  and  in  the  interior  of  the  slate. 
In  W..shinglon  county.  Uelvuc  settlement,  in  addition 
to  leail,  says  Mr.  Schoolcraft,  "  in  the  richness  of 
the    ore,   and   extent   of  the  beds  or  mines,  it  is   no 


where  paralleled.  The  most  noted  place  is  the  iron 
mountain,  where  the  ore  is  piled  in  such  enormous 
masses,  as  to  constitute  the  entire  southern  extremity  of 
a  lofty  ridge,  which  is  elevated  500  or  600  feet  above  the 
plain."  Water  power  to  work  this  mass  abounds  in  all 
directions.  It  is,  however,  only  one  of  a  number  of 
mines  of  this  really  most  precious  of  all  metallic  bodies, 
which  lie  scattered  over  the  sources  of  St.  l-'rancis  and 
Merrimack  rivers. 

In  the  same  vicinity,  and  in  fact  over  the  entire  lead 
tract,  ores  of  zinc  abound,  a  very  important  fact  in  the 
mineralogy  of  Missouri.  Zinc  is,  when  it  can  be  cheaply 
procured,  one  of  the  most  useful  metals,  answering 
nearly  all  the  purposes,  without  the  destructive  qualities 
of  copper.  Zinc  has  been  liitherto  considered  a  scarce 
ore,  and  should  it  be  found  in  large  bodies  in  the  Missis- 
sippi basin,  will  add  a  very  important  article  to  the  re- 
sources of  that  fine  region. 

The  most  singular  circumstance  in  the  mineralogical 
history  of  the  interior  of  North  America,  is  the  abun- 
dance and  extent  of  the  stores  of  muriate  of  soda,  com- 
mon salt.  Amongst  the  revolutions  effected  in  the  last 
foi  ty  years  on  the  condition  of  society,  there  is  none 
more  salutary  to  private  convenience  than  the  change  in 
the  price  of  salt  in  the  interir)r  of  this  continent.  We 
remember,  when  the  supply  for  west  Pennsylvania  and 
west  Virginia  was  procured  by  transportation  from  the 
Atlantic  slope.  At  a  period  when  money  was  at  least 
100  per  cent,  above  its  present  value,  salt  cost  in  those 
places  five  dollars  per  bushel,  at  a  rnitiimum  price.  It 
is  now  manufactured  in  a  great  variety  of  places,  where 
the  face  of  the  earth  gave  no  indications  of  its  existence. 

There  is  good  reason  to  believe,  that  at  certain  depths, 
the  whole  basin  of  the  Mississippi  is  saturated  with  salt 
water;  a  fact  which,  combined  with  the  abundant  ex- 
istence of  limpid  fresh  water  at  the  surface,  is  highly 
consolatory. 

Where  muriate  of  soda  prevails  to  such  excess,  as  in 
some  parts  of  the  Spanish  internal  provinces,  the  earth 
becomes  uninhabitable,  cold,  and  steril.  This  is  also  the 
case  with  part  of  central  Asia.  In  Europe,  salt  is  pro- 
cured generally  from  the  sea,  or  found  in  substance  in 
mines,  as  at  Guadaloupe  in  Spain,  and  more  particularly 
Wieliizka,  near  Cracow,  in  Austrian  Poland.  In  North 
America,  this  mineral  has  not  been  found  in  solid  imbed- 
ded masses,  though  no  reasonable  doubt  can  be  enter- 
tained, but  that  the  bowels  of  the  earth  must  contain  pro- 
digious bodies  of  that  fossil  in  its  crystallized  state,  in 
places  where  it  is  so  very  extensively  held  in  solution  by 
water.  It  may  be  safely  expected,  that  in  some  future 
day,  muriate  of  soda  will  be  quarried  in  the  Alissiasippi 
basin,  as  in  Spain  and  Poland. 

Coal  has  been  mentioned  amongst  the  mineral  products 
of  Missouri ;  but  we  are  unacquainted  with  any  extensive 
body  of  that  fossil  yet  brought  inio  use  in  that  state.  Mr. 
Bradbury  speaks  with  enthusiasm  of  the  enormous  strata 
of  both  coal  and  iron,  w  hich  lines  many  parts  of  the  banks 
of  Missouri ;  but  the  coal  spoken  of  by  this  author  is  ge- 
nerally above  the  limits  of  Missouri. 

Many  other  mineral  substances  of  less  value  have 
been  discovered  in  Missouri  ;  but  so  much  of  the  area 
of  the  state  remains  unsettled,  that  its  mineral  and  vege- 
table wealth  have  only  commenced  their  development. 
l'"roni  what  is  known,  much  may  be  expected  ;  few  sec- 
tions oi  the  earth,  of  equal  supeificies,  and  of  so  recent 
civilized  colonization,  have  exhitiited  so  rich  a  variety  of 
mineral  resources  as  southern  Missouri. 
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This  state  is  in  a  peculiar  degree  remarkable,  as  form- 
ing the  connecting  link  between  the  forest  and  meadow 
or  prairie  sections  of  North  America.     That  enormous 
forest,  which  we  have  remarked  as  covering  the  entire 
Atlantic  slope,  nine-tenths  of  St.  Lawrence  basin,  all  the 
basins  of  Appalachicola  and  Mobile,  all  the  Delta  of  the 
Mississippi,  and  most  parts  of  tlic  left  side  of  its  basin, 
reaches  into  Missouri,  and  covers  nearly  all  its  southern 
and  south-eastern  sections.     This  i;reat  body   of  woods 
is  indented  in  Ohio,  Indiana,  and  Illinois,  by  a  protrusion 
of  the  prairies,  which  expand  advancing  south-west,  and 
range  through  Missouri  south  of  Missouri  river.     On  the 
west  border  of  that  state,  on  the   Osage,  and   near  the 
junction  of  the  Missouri  and  Kanses  rivers,  the  prairies 
usurp  much  the  greater  share  of  the  surface  of  the  whole 
country.     Lines  of  woodland  follow  the  streams,  leaving 
the   intermediate    spaces    open    plains.     Those  lines  of 
timbered    ground    gradually    become   more   attenuated 
■westward,  until  nearly  one  unbroken  waste  spreads  over 
hundreds  of  miles.     The   peninsula  between  Missouri 
and  Mississippi  rivers,  though  not  so  naked  of  timber  as 
are  the  sources  of  Arkansaw,  Kanses,  and  Platte  rivers, 
yet  immense  prairies  occur  on  the   former  region  also. 
Over  an  extent  much  more  than  equal  to  the  inhabited 
parts  of  the  United  States  and  Canada,  the  winds  of  the 
north,  west,  and  south-west  breathe  over  Missouri,  with- 
out much  impediment  from  mountains,  hills,  or  forests. 
It  will  be  seen  in  the  sequel,  that  frorn  this  exposure  arises 
the  peculiar  variable  and   cold   climate,  wliich   prevails 
near  the  junction  of  the  Mississippi  and  Missouri  rivers. 
If  due  attention  is  paid  to  the  physiognomy  of  the  adja- 
cent regions,  it  will  at  once  be  seen,  that  the  surface  of 
Missouri  is  in  a  peculiar  manner  liable  to  extraneous 
influence.     To  the  south-west,  for  upwards  of  twelve 
hundred  miles,  expands  a  dry  salt  desert.     To  the  west, 
as  far  as  known,  the  extension  of  the  same  desert  leaves 
the  earth  a  void.     To   the  north-west,  a  two-fold  cause 
superinduces  a   flux   of  cold   air  over  Missouri.     The 
openness  of  the  immense  regions  in  that  direction,  and 
the  constant  volumes   of  cold,  and  often   frozen  water, 
brought  down  by  the  Mississippi  and   Missouri   rivers. 
It  is  from  these  combined  causes   that   such   excessive 
changes  are  felt,  and  inequalities  of  seasons  experienced, 
to  extremes  scarcely  known  in  any  other  spot  on  this 
planet.     It  is  from  this  complicated  climate,  that  in  N. 
Lat.  38°  30',  the  rivers  are  frozen,  four  years  in  five,  be- 
fore the  end  of  December.  Another  phenomenon  has  been 
observed  in  Missouri,  which   in  a   striking  manner  dis- 
tinguishes its  seasons  from  those  of  Louisiana  or  the  At- 
lantic slope;  that  is,  the  much  less  moisture  in  the  at- 
mosphere of  the  former.     Though  frosts  are  so  rigorous 
at  St.  Louis  as  to  render  the  Mississippi  passable  on  the 
ice  before  the  beginning  of  January  in  ordinary  seasons, 
yet  deep  snow  or  drenching  rains  are  uncommon.     The 
air  is  commonly  dry,  cold,  and   clastic.     In  reality,  the 
position  of  Missouri,  Arkansaw,  and   Louisiana,  are  all 
singularly   worthy  of  philosophic    attention.     A   dense 
forest  covers  all  the  alluvial  bottoms  of  the  Mississippi, 
and  those  of  its  confluents.     On  the  east  side  of  that  vast 
recipient,  we  have  seen  this  forest  only  terminated  by  the 
Atlantic  ocean.     On  the  west,  it  is  followed  by  the  prai- 
ries or  desert  we  have  noticed.     Moisture  is  as  remark- 
ably abundant  in  the  forest  tracts,  as  it  is  wanting  in  that 
of  the  prairies.     The  natural  consequence  of  the  position 
of  places,  on  the  confines  of  two  regions  whose  meteoro- 
logical constitutions   are   so  essentially  diff"erent,  is  an 
exposure  to  the  extremes  of  both,  following  the  current 


of  air.  This  is,  in  an  extraordinary  degree,  the  case  witii 
Louisiana,  where  two  successive  seasons  may  differ  so 
much,  as  one  to  present  an  almost  constant  deluge  of 
rain,  and  the  other  scarcely  affording  a  single  shower. 
Ascending  the  Mississippi,  the  quantity  of  rain  becomes 
less  in  a  given  time,  at  Ic.fst  as  far  north  as  45°. 

A  remark  may  be  made  in  this  place,  that  what  may 
be  designated  the  rainy  and  dry  seasons,  are  not  confined 
to  tlie  tropics.  Rain  and  snow  are  mere  relative  terms, 
therefore,  in  the  United  States.  The  rainy  and  dry 
seasons  are  nearly  as  regular  in  their  succession  and  pe- 
riods, as  similar  seasons  are  within  the  tropics.  The 
difference  is  rather  in  the  quantity,  than  in  the  times  of 
rain  and  fair  weather.  To  this  theory,  Louisiana  is  the 
most  remarkable  exception  ;  p.ud  when  viewed  in  con- 
nection with  tlie  adjacent  and  distant  regions,  the  causes 
of  the  aberrations  of  the  seasons  of  that  state,  arc  at 
once  perceived,  and  clearly  understood.  It  ought,  how- 
ever, to  be  recollected,  that  we  are  now  making  a  natu- 
ral, and  not  a  political  survey  ;  therefore,  in  specifying 
Louisiana,  the  Delta  of  the  Mississippi  and  contiguous 
places  are  meant.  It  is  when  making  such  expansive 
surveys,  and  elucidating  the  phenomena  of  nature  on  so 
large  a  scale,  that  the  full  value  of  maps  can  be  fully 
appreciated.  Without  maps,  no  enlarged  views  of  the 
laws  of  meteorology  could  ever  be  formed  by  any  exer- 
tion of  the  human  intellect;  and  it  is  from  neglect  of 
such  comprehensive  combinations,  that  so  many  crude 
notions  on  particular  climates  pass  current. 

Climate,  Seasons,  and  Produclions. — Alter  what  has 
been  given  in  this  article,  little  can  be  added  on  these 
heads. 

The  climate  of  Missouri  is  liable  to  great  extremes  of 
heat  and  cold.  The  winters  at  St.  Louis  are  severe  ; 
the  Mississippi,  in  ordinary  seasons,  being  frozen  before 
the  end  of  December.  The  illimitable  plains  to  the 
south-west  and  west  of  the  state,  leave  an  open  vent 
to  the  winds,  and  superinduce  a  much  greater  severity 
of  cold  in  a  given  latitude  than  on  the  Atlantic  coast. 

The  seasons  of  Missouri  partake  of  the  unsteady  cha- 
racter of  the  climate  of  the  Mississippi  basin,  and  in- 
deed of  the  continent  of  North  America  in  general.  No 
two  seasons  in  succession  have  much  resemblance  to 
each  other.  The  occurrence  of  first  frost  in  autumn, 
the  last  in  spring,  or  the  quantity  and  times  of  rain  and 
snow  in  winter,  are  equally  uncertain. 

In  one  respect,  the  climate  of  Missouri  differs  essen- 
tially from  that  on  the  Atlantic  slope  in  similar  latitudes: 
as  we  before  observed,  less  moisture  falls  on  the  former 
than  on  the  latter,  either  as  rain  or  snow.  This  circum- 
stance has  misled  many  as  to  the  real  nature  of  the  cli- 
mate of  Missouri,  and  has  given  to  it  a  character  of  mild- 
ness, the  reverse  of  the  fact. 

The  productions  of  Missouri  have  been  noticed,  both 
vegetable  and  metallic.  We  may  merely  add,  that  the 
vegetables  usually  cultivated,  are  those  found  in  the 
middle  states  generally. 

In  metallic  and  other  fossil  substances,  Missouri  is 
perhaps  the  richest  region  in  the  United  States.  The 
following  catalogue,  given  by  Mr.  Schoolcraft,  yields  a 
result,  which  strongly  illustrates  the  mineral  wealth  of 
the  state  of  Missouri,  where  most  of  these  substances 
are  found. 


Metallic  Substances. 


Native  iron, 
Red  oxyd  of  iron. 


Iron  sand. 
Native  magnet. 
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Argillaceous  oxyd  of  iron,  Granular  sulphuret  of  lead, 

Micaceous  oxyd  of  iron.  Earthy  oxyd  of  lead, 

Iron  pyrites,  Carbonate  of  lead, 

Brown  hematite,  Sulphuret  of  antimony, 

Sulphuret  of  zinc,  Black  oxyd  of  manganese. 

Sulphate  of  zinc,  Native  copper, 

Sulphuret  of  lead,  Sulphate  of  copper. 


Those  counties  lying  along  the  territory  of  Arkansaw 
south,  and  along  the  banks  of  the  Mississippi  east,  are: 


Saline  Substances. 


Nitrate  of  potash, 
Muriate  of  soda. 


Sulphate  of  magnesia. 
Native  alum. 


Inflammable  and  Miscellaneous  Substances, 


Sulphur, 

Stone-coal, 

Pumice, 


Madrepore, 
Graphite. 

Earthy  Substances. 


Chalk, 

riint, 

Hornestone, 

Rock-crystal, 

Novaculite, 

Common  quartz, 

Citrine, 

Radiated  quartz. 

Red  ferruginous  quartz, 

Granular  quartz. 

Tabular  quartz, 

Hoary  quartz. 

Steatite, 

Mica, 

Chalcedony, 

Reddle, 

Yellow  earth, 

Opalized  wood, 

Agaric  mineral, 


Plastic  white  clay. 

Fullers'  earth, 

Stalactite, 

Stalagmite, 

Pudding-stone, 

Opal, 

Jasper, 

Agatized  wood, 

Carnelian, 

Sulphate  of  lime. 

Feldspar, 

Calcareous  spar, 

Basanite, 

Buhrstone, 

Onyx  agate. 

Greenstone  porphyry, 

Schorl, 

Ochre, 

Shale. 


To  the  above  may  be  added  carbonate  of  lime,  in  form 
of  limestone,  and  marble. 

The  lead-mines  of  Missouri  are  principally  in  the 
county  of  Washington,  but  there  are  also  diggings  in 
St.  Genevieve,  Madison,  and  Jefferson  counties. 

The  ore  is  that  species  called  galena,  by  mineralo- 
gists ;  the  sulphuret  of  lead,  of  chemistry.  The  ore 
yields  about  80  per  cent,  of  pure  lead.  The  mass  seems 
inexhaustible,  but  very  irregularly  disposed,  the  veins 
having  no  stratification,  but  branch  through  the  other 
substances  in  every  direction,  and  an  indefinite  thick- 
ness. Taken  as  a  whole,  the  lead  district  of  the  state 
of  Missouri  is  the  richest  in  the  production  of  that 
metal  of  any  ever  discovered. 

Counties  and  Historical  Efiocha. — Bounded  on  the 
Missouri  and  the  Mississippi,  and  occupying  the  north 
and  west  sections  of  the  state,  are  the  counties: 


St.  Louis, 
Franklin, 
Cooper, 
Howard, 
St.  Charles, 
Montgomery, 
Pike, 
Lincoln. 
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Chief  Towns. 

St.  Louis. 
Franklin. 

St.  Charles. 


Lawrence, 
New  Madrid, 
Cape  Girardeau, 
Wayne. 


Chief  Towns. 

New  Madrid. 
Cape  Girardeau. 


The  mining  district  contains  the  central  counties  of 

Chief  Towns. 

St.  Genevieve,  St.  Genevieve. 

Madison,  Fredericktown. 

.,  —  <,  Herculaneum,  or 

•^^*^"^°"'  i  St.  Michael. 
Washington,  Caledonia. 

The  lead  mines  of  the  slate  of  Missouri  deserve  some 
historical  notice,  from  their  immensity  and  national  im- 
portance. 

The  West  Company  was  formed  by  letters  patent 
under  the  regency  of  the  duke  of  Orleans,  during  the 
minority  of  the  king  of  France,  Louis  XV. ;  dated  the 
23d  of  August,  1717,  and  enregistered  the  6th  of  Sep- 
tember following. 

Under  this  company,  came  out  to  Louisiana  in  1719, 
Philip  Francis  Renault,  son  of  Philip  Renault,  a  noted 
ironfounder  at  Consobre,  near  Manberge,  in  France. 

In  1720,  Renault  and  one  of  his  associates,  a  M.  La 
Motte,  discovered  the  respective  mines  which  bear  their 
names. 

Renault  worked  the  mines  extensively,  but  was  in  the 
end  obliged  to  abandon  the  undertaking,  from  some  fiscal 
arrangements  in  France,  and  returned  to  his  native  coun- 
try in  1742.  From  that  period  until  1797,  or  during  the 
long  period  of  55  years,  no  attempts  of  any  consequence 
were  made  to  smelt  lead  in  these  neglected  mines. 

In  1797,  a  Moses  Austin,  Esq.  from  Wythe  county  in 
Virginia,  made  a  journey  to  the  lead  mines  in  Louisiana, 
and  obtained  a  patent  from  the  Spanish  authorities  for 
one  league  square,  in  consideration  of  erecting  a  rever- 
beratory  furnace.  This  work  was  commenced  in  1798. 
Mr.  Austin  sunk  the  first  regular  shaft  for  raising  the 
ore. 

In  1799,  this  gentleman  erected  a  shot  tower,  and 
made  shot  of  approved  quality.  The  latter  work  was 
erected  under  the  superintendance  of  Elias  Bates.  Since 
the  foregoing  period,  the  lead-mines  have  continued  to 
attract  public  attention,  and  have  been  extensively  work- 
ed. When  Mr.  Schoolcraft  visited  this  tract  in  1818, 
he  enumerated  forty-five  diggings. 

What  is  now  the  state  of  Missouri  formed  a  part  of 
Louisiana,  and  has  underwent  the  political  revolutions  of 
that  country,  and  was  amongst  the  first  parts  that  the 
French  discovered.  In  1674,  two  Missionaries,  by  the 
names  of  Jolliet  and  Marquette,  entered  the  Mississippi 
by  the  route  of  Ouisconsin,  descended  the  former  stream 
to  the  Arkansaw,  and  returned  to  Canada  by  the  Illinois. 
The  country  was  visited  by  M.  de  la  Salle  in  1683. 
Some  settlements  were  made  soon  after  in  the  respec- 
tive regions  now  comprised  in  the  state  of  Illinois  and 
territory  of  Arkansaw,  but  none  in  any  part  now  within 
the  state  of  Missouri. 

In  1762,  all  Louisiana  was  ceded  by  France  to  Spain, 
and  possession  taken  in  1769. 

Upper  Louisiana,  now  state  of  Missouri,  began  to  be 
peopled  about  1760.  The  attempt  of  settlement  at  the 
4  M 
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mines  by  Renault,  and  its  failure,  we  have  seen.  In  1762, 
the  present  town  of  St.  Louis  was  comnienccd,  since 
which  period  selllemenis  have  gradually,  but,  (luring  the 
existence  of  the  Spanish  government,  slowly  advanced. 
In  1803,  this  country,  with  all  Louisiana,  was  ceded  to 
the  United  Slates;  and,  early  in  1804,  was  taken  pos- 
session of  by  Mnjor  Amos  Stoddard. 

Louibiana  was  divided  into  two  territories,  that  of  Or- 
leans below  N.  Lat.  31°,  and  Louisiana,  containing  the 
residue  of  that  country.  New  Orleans  continued  the 
capital  of  Orleans,  and  St.  Louis,  of  Louisiana. 

In  1810,  the  then  territory  of  Louisiana  contained 
20,845  ii. habitants,  of  which  3011  weie  slaves. 

In  1812,  when  the  territory  of  Orleans  became  the 
state  of  Louisiana,  Louisiana  territory  was  changed  to 
the  territory  of  Missouri;  and,  on  the  4lh  of  January, 
1813,  Mr.  Edward  Hamstcad  took  his  seal  in  Congress, 
as  delegate.  April  3d,  1818,  the  bill  lor  the  admission 
of  Missouri  into  the  Union  us  a  state  received  the  second 
reading,  and  was  committed. 

On  the  bill  being  brought  up  for  a  third  reading,  its 
passage  was  opposed,  unless  uniler  condition  of  prohibit- 
ing the  intioduciion  of  Negro  slaves.  This  opposition 
defeated  the  hill  in  the  session  of  1818 — 19,  and  in  the 
session  of  1819 — 20,  both  of  which,  particularly  the 
latter,  was  in  great  part  consumed  in  debates  on  the 
subject.  In  the  former  session,  March  6th,  1820,  an 
act  was  passed  permitting  the  people  of  Missouri  to 
elect  a  convention,  which  was  empowered  to  frame  a 
constitution,  and  adopt  such  name  as  they  should  choose; 
and  under  such  constilulion,  when  approved  by  Con- 
gress, such  state  to  become  one  of  the  United  States, 
with  all  the  rights  and  immunities  appertaining  to  the 
original  states. 

The  convention  of  Missouri  met  at  St.  Louis, 

J  820,  and  formed  a  constitution,  which  was  presented 
to  Congress  for  approval,  at  the  opening  of  the  session 
of  1820 — 21.  A  clause  in  the  constitution,  excluding 
from  the  state  free  negroes  and  people  of  colour,  gave 
rise  to  a  long  and  violent  debate  in  both  houses,  which 
eventuated  in  a  resolution  of  Congress,  dated  March  2d, 
1821,  in  the  following  terms. 

"  Resolved  by  the  Senate  and  House  of  Rt/ircucnlativcs 
of  the  United  States  of  America  m  Congress  assembled. 
That  Missouri  shall  be  admitted  into  this  Union  on  an 
equal  fooling  with  the  original  states,  in  all  respects 
whatever,  upon  the  fundamental  condition,  that  the  fourth 
clause  of  the  twenty-sixth  section  of  the  thiid  article  of 
the  constitution  submitted  on  the  part  of  said  slate  to 
Congress,  shall  never  be  construed  to  authorize  the  pas- 
sage of  any  law,  and  that  no  law  shall  be  passed  in  con- 
formity thereto,  by  which  any  citizen  of  cither  of  the 
states  in  this  Union,  shall  be  excluded  from  the  enjoy- 
ment of  any  of  the  privileges  and  immunities  to  which 
such  citizen  is  entitled  under  the  constitution  of  the 
United  Slates:  Provided,  That  the  legislature  of  the 
said  state,  by  a  solemn  public  act,  shall  declare  the  as- 
sent of  the  said  slate  to  the  said  fundamental  condition, 
and  shall  transmit  to  the  President  of  the  United  States, 
on  or  befoie  the  fourth  Monday  in  November  next,  an 
authentic  copy  of  the  said  act ;  upon  the  receipt  whereof, 
the  President,  by  proclamation,  shall  announce  the  fact: 
whereupon,  and  without  any  further  proceeding  on  the 
part  of  Congress,  the  admission  of  the  said  state  into  this 
Union,  shall  be  considered  as  complete." 

The  legislature  of  Missouri,  on  the  26ili  of  Jur^e,  1821, 
passed  an  act  of  accession  to  the  conditions  contained  in 


the  foregoinff  resolution  of  Congress,  and  transmitted  the 

act  to  the  President  of  the  United  States,  who,  on  the 
lOlh  day  »f  August,  1821,  issued  his  proclamation  pur- 
suant to  the  tenoi  of  the  resolu  ion  of  Congress,  and  the 
accession  of  the  legislature  ol  Missouri  lo  its  provisions, 
and  Missouri  became  a  state  of  the  Uniied  States. 

U  may  not  be  uninteresting  to  trace  the  line,  which, by 
the  act  of  admission  of  Missouri,  hounds  the  slave-holding 
from  the  non-slave-hvlding  states  and  territories  that 
have  been,  or  may  be  formed  beyond  the  Mississippi. 
Beginning  on  the  right  bank  of  that  stream,  at  the  mouth 
of  Ohio,  and  following  the  boundaries  of  the  state  of 
Missouri  up  the  Mississippi  an-l  Lcmoine  rivers,  and 
thence  to  the  south-west  angle  of  Missouri,  on  the  north 
boundary  of  Arkansaw  territory,  at  N.  Lat.  36°  3(/  j  and 
thence  due  west  to  the  frontier  line  between  the  United 
States  and  Spain. 

Darby. 


MITHRIDATES.     See  Rome. 

MIIYLLNE      Sec.  MErEi-i.v. 

MNEMONICS  (ars  mnemanica,  from  the  Greek 
ftvijftwv,  me?nor,^  signifies,  in  the  more  general  sense  of 
the  word,  the  lav»s  which  regulate  the  exercise  of  the 
faculty  of  memory  ;  in  its  more  limited  signification,  it 
means  a  system  of  rules  to  assist  the  memory,  by  means 
of  association,  in  recalling  past  impressions.  Such  a 
system  was  called  by  the  ancients  memorra  artj/icialis,  lo 
distinguish  it  from  a  naturally  good  memory,  unassisted 
by  technical  rules. 

There  is  no  doubt  that  the  memory  is  a  faculty  high- 
ly susceptible  of  cultivation,  and  also  very  capable  of 
being  assisted,  in  many  cases,  by  arrangement  and  as- 
sociation. We  have  numerous  instances,  indeed,  both 
in  ancient  and  modern  times,  of  individuals  who  pos- 
sessed and  exercised  this  faculty  in  a  very  extraordinary 
degree;  but  we  are  frequently  left  in  doubt  whether 
they  depended  entirely  on  the  natural  strength  of  an 
originally  good  memory,  improved,  perhaps,  by  regular 
and  assiduous  cultivation;  or  whether  they  had  recourse 
to  some  mechanical  aids.  Cyneas,  who  was  sent  by 
King  Pyrrhus  on  an  embassy  to  the  Romans,  learnt,  in 
the  course  of  one  day,  ihe  names  of  all  those  persons 
whom  he  had  seen  so  perfectly,  that,  on  the  following 
day,  he  could  name  all  the  members  of  the  senate,  and 
all  the  Romans  who  had  assembled  round  them.  King 
Cyrus  could  name  all  the  soldiers  in  his  army;  and  L. 
Scipio  all  the  ciiizens  of  Rome.  Milhridates,  the  king 
of  two  and  twenty  nations,  held  courts  in  as  many  lan- 
guages, and  could  converse  with  each  nation  in  its  own 
tongue,  without  using  an  interpreter.  Themistocles  is 
said  lo  have  been  oppressed  by  the  strength  and  tenacity 
of  his  memory;  and  in  the  course  of  a  year  he  learnt  to 
speak  Persic  with  perfect  propriety.  Crassus,  while 
governor  of  Asia,  learnt  the  five  Greek  dialects  so  com- 
pletely, that  he  was  able  to  give  judgment  in  each. 
Hortensiiis,  the  Roman  orator,  was  able  to  repeat  a 
whole  oration  in  the  words  he  had  previously  conceiv- 
ed it,  without  committing  it  to  writing ;  and  to  go 
through  the  whole  arguments  of  an  opponent  in  their 
proper  order.  It  is  said,  that  he  once  attended  a  whole 
day  at  a  public  sale,  and,  at  the  end  of  it,  recited,  in 
regular  order,  the  names  of  all  the  buyers,  the  articles 
sold,  and  their  prices,  with  peifect  exactness.  Seneca, 
in  his  youth,  could  pronounce  two  thousand  given  W(;rds 
in  their  proper  order;  and    having   got   a  verse  from 
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each  of  his  school-fellows,  he  repeated  more  than  two 
hundred  of  them  from  the  bottom  to  the  top.  Avicen- 
na  could  with  faciiiiy  repeat  ihe  whole  books  ot  Aris- 
totle's metapliysics.  Pious  de  Mirandola  repeated  two 
thousand  names  which  had  been  read  over  to  him.  Jo- 
seph Scaliger,  when  a  young  man,  could  repeat  above 
one  hundred  verses,  havinj<  once  read  them  ;  and,  in 
the  course  of  a  few  weeks,  he  could  repeat  the  contents 
of  whole  books  in  fortign  languages.  Magliabechi 
dictated,  from  memory,  whole  books  which  had  been 
lost.  Several  individuals  are  said  to  have  been  able  to 
repeat  the  contents  of  entire  books  from  the  end  to  the 
beginning,  as  is  reported  of  the  German  poet  Klop- 
stock,  with  respect  to  Homer,  when  he  was  at  the  school 
of  Porta.  William  Lyon,  a  travelling  player,  repeated 
the  contents  of  a  newspaper  from  beginning  to  end. 
An  Englishman  once  Cdme  to  Frederick  the  Great  of 
Prussia,  for  the  purpose  of  giving  him  some  specimens 
of  his  extraordinary  memoiy.  Frederick  sent  for  Vol- 
taire, who  read  to  liis  majesty  a  pretty  long  poem  which 
he  had  just  finished.  The  Englishman  was  concealed 
in  such  a  manner  as  to  be  able  to  liear  every  word  that 
was  said.  When  Voltaire  had  concluded,  Frederick  ob- 
served that  a  foreign  gentleman  would  immediately  re- 
peat the  same  poem  to  him,  and  therefore  it  could  not 
be  original.  Voltaire  listened  with  astonishment  to  the 
stranger's  declamation,  and  then  fell  mto  a  great  rage, 
and  tore  the  manuscript  in  pieces.  When  Frederick  in- 
formed him  of  his  mistake,  the  Englishman  again  dic- 
tated to  Voltaire  the  whole  poem  with  perfect  correct- 
ness. 

These  instances  are  sufficiently  remarkable,  even  af- 
ter making  every  reasonable  allowance  for  exaggera- 
tion. But  there  is  a  story  told  by  Antonius  Murelus, 
respecting  the  wonderful  memory  of  a  young  Corsi- 
can,  which  is  still  more  astonishing.  We  shall  relate 
the  story  nearly  in  his  own  words.  "  At  Padua  there 
dwelt,  not  far  from  me,  a  young  Corsican,  who  was  be- 
lieved to  be  of  a  good  family.  He  had  come  thither  in 
order  to  learn  the  civil  law,  and  had  devoted  himsell, 
for  several  years,  to  this  study,  with  such  diligence  and 
success,  that  we  all  began  to  entertain  a  high  ophiion 
of  his  learning.  During  one  summer,  he  came  almost 
every  evening  to  my  house.  He  was  reported  to  be  in 
possession  of  an  art  of  memory,  by  means  of  which  he 
could  perform  things  which  no  one  could  believe  with- 
out being  an  eye-witness.  I  had  scarcely  learnt  this 
when  I  became  desirous  of  seeing  some  of  these  won- 
ders ;  and  my  wish  was  soon  gratified.  I  told  him 
that,  in  return  for  my  hospitality,  I  conceived  I  had  a 
right  to  ask  to  see  a  specimen  of  his  art,  if  it  were  at- 
tended with  no  inconvenience  to  himself.  He  answer- 
ed immediately,  and  without  taking  time  to  refiect, 
that  he  would  willingly  comply,  as  soon  as  1  should 
desire  it.  We  went  directly  into  an  adjoining  room,  and 
sat  down.  I  tlictated  to  him  words  from  the  Latin, 
Grcik,  and  other  languages,  with  which  he  was  less  fa- 
miliar, sometimes  with  and  sometimes  without  mean- 
ing, so  different,  so  unconnected,  and  in  such  number, 
that  I  was  abundantly  fatigued  with  dictating,  the  boy 
who  look  down  the  words  with  writing,  and  the  other 
persons  present,  with  hearing  and  expectation  of  the  re- 
sult. Ho  alone,  still  cheerful  and  unexhausted,  always 
called  for  more.     I  told  him,  however,  that  every  thing 


must  have  its  due  measure  and  limits,  and  that  I  should 
be  perfectly  satisfied  if  he  could  repeat  but  the  one 
half  of  what  I  had  dictated.  He  then  stood  for  some 
time  silent,  with  his  eyes  fixed  upon  the  ground,  while 
we  were  all  full  of  expectation.  At  length  this  won- 
derful man  began  to  speak  ;  and  he  repeated,  to  our 
astonishment,  every  thing  in  the  very  same  order,  and 
without  the  slightest  embarrassment  or  hesitation.  He 
then  began  with  the  last  word,  and  repeated  backwards 
to  the  first ;  and  he  afterwards  repeated  the  first,  third, 
fifth  word.  Sec.  or  in  any  other  given  order.  I  after- 
wards became  better  acquainted  with  him,  and  found, 
alter  many  trials,  tliat  there  was  no  quackery  in  his 
system.  He  once  assured  me  (and  he  was  the  great- 
est enemy  of  all  bojsiint')  that  he  could,  in  the  same 
manner,  repeat  56  000  (others  read  only  6.000)  words. 
But  what  is  most  remarkable,  every  thing  was  so  firmly 
itTjpressed  on  his  memory,  that,  as  he  asserted,  he  could 
without  difficulty  remember  whatever  he  had  commit- 
ted to  it  after  a  lapse  of  years;  and  this  assertion  I 
found  to  be  true,  upon  making  a  trial  some  consider-, 
able  time  afterwards.  But  farther:  There  dwell  with 
me  Franciscus  Molinus,  a  patrician  of  Venice,  who  was 
exceedingly  ardent  in  the  study  of  the  sciences.  Im- 
pressed with  the  feeling  of  the  weakness  of  his  memo- 
ry, he  entreated  the  Corsican  to  teach  him  his  art,  to 
which  the  latter  immediately  consented.  A  place  and 
hour  were  accordingly  fixed  for  their  daily  meetings; 
and  in  the  course  of  six  or  seven  days  the  scholar  could 
repeat,  without  difficulty,  more  than  five  hundred 
words,  in  the  same,  or  any  other  given  order."  Mure- 
tus  adds,  "  I  should  not  have  ventured  to  relate  all 
this,  lest  I  should  be  suspected  of  a  falsehood,  if  the 
facts  had  not  been  quite  recent,  and  capable  of  being 
attested  by  a  number  of  witnesses.  The  Corsican  as- 
serted that  he  had  learnt  this  art  from  a  Frenchman, 
who  had  been  his  tutor."  Gisben  Voelius,  a  reformed 
divine  of  the  seventeenth  century,  considers  the  per- 
formance of  this  Corsican  as  a  proof  of  his  intercourse 
with  the  devil. 

The  astonishing  powers  of  calculation  possessed  by 
Jedediah  Buxton,  a  man  otherwise  illiterate,  are  well 
known  ;  and  many  of  us  have  had  a  recent  opportunity 
of  witnessing  a  similar  phenomenon,  in  the  person  of 
Zerah  Colbnrn,  an  American  boy,  under  eight  years  of 
age,  who  exhibited  in  London  and  Edinburgh  some 
years  ago,  and  who,  without  any  previous  knowledge  of 
the  common  rules  of  arithmetic,  or  even  of  the  use  and 
power  of  the  Arabic  numerals,  and  without  having  given 
any  particular  attention  to  the  subject,  was  found  to 
possess,  as  if  by  intuition,  the  singular  faculty  of  solving 
a  great  variety  of  arithmetical  questions  by  the  mere 
operation  of  the  mind,  and  without  the  usual  assistance 
of  any  visible  symbol  or  contrivance.* 

We  might  quote  various  other  instances  of  individu- 
als who  possessed  cxtraorrlinary  powers  of  memory,  but 
it  is  unnecessary  to  multiply  examples.  We  proceed, 
therefore,  to  notice  the  traditional  origin  of  the  mnemo- 
nic art,  as  mentioned  iixhc  Parian  Chronicle,  as  well  as 
by  Cicero  and  Quintilian,  and  other  ancient  authors.  And 
here  we  shall  avail  ourselves  of  the  labours  of  the  late 
Professor  Barron,  who,  in  his  I.eclures^  has  entered 
pretty  fully  into  the  discus.sion  of  this  subject. 

The  principal  expedient  for  assisting  the  memory  is 


•  George  Bidder,  a  boy  from  Devonshire,  has  exhibited  powers  of  calculation  not  inferior  to  those  of  Zerah  Colburn.     He  is  now 
educating  in  Edinburgh,  under  the  patronage  of  Henry  Jardine,  Esq.     See  the  EcUnburgh  Philosophical  Journal,  Vol.  II.  p.  193. — Ed. 
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derived  from  association.  For  instance,  when  I  see  a 
house,  I  naturally  recollect  the  inhabitants,  their  manner 
of  life,  and  the  intercourse  I  have  had  with  them.  The 
sii!;ht  of  a  book  prompts  the  memory  of  its  contents,  and 
the  pleasure  or  prohl  I  have  received  from  the  perusal 
of  it.  A  view  of  the  sea  may  suggest  the  idea  of  a  storm  ; 
and  the  painful  recollection  ol  the  loss  of  property,  or  of 
the  life  of  a  friend,  by  shipwreck.  The  act,  then,  of 
aiding  recollection  by  association,  is  to  connect  thoughts 
remote  or  abstract,  with  others  more  obvious  and  fami- 
liar, that  the  recurrence  61  the  latter  may  bring  along 
with  it  the  memory  of  the  former.  Thus,  the  sight  of  my 
ring,  which  1  cannot  miss  to  observe,  reminds  me  of  the 
action,  to  suggest  the  remembrance  of  which  I  removed 
it  from  one  finger  to  another.  The  ringing  ol  the  bell, 
or  the  sounding  of  the  clock,  prompts  the  recollection  of 
the  business  1  had  resolved  to  perform  at  these  times. 
A  glimpse  of  the  first  words  of  a  paragraph,  or  a  page, 
introduces  the  recollection  of  the  whole.  In  a  word,  we 
must  connect  the  things  we  wish  to  remember  with  the 
immediate  objects  of  our  senses,  that  offer  themselves 
daily  to  our  attention,  but  particularly  with  the  objects 
of  our  sight,  the  most  vigorous  and  lively  of  all  our 
senses,  and  of  which  the  objects  are  perhaps  more 
numerous  than  those  of  all  our  other  senses  put  together. 

This  theory  is  the  foundation  of  all  contrivances 
which  have  been,  or  perhaps  can  be,  employed  to  help 
recollection.  It  is  the  groundwork  of  the  famous  arti- 
ficial memory  of  Simonides,  a  lyric  poet,  who  is  cele- 
brated by  Cicero  and  Qiiintilian  as  the  inventor  of 
mnemonics.  Both  these  authors  relate  the  following 
mythological  incident,  on  the  occasion  which  suggested 
the  invention.  Simonides  was  employed  by  Scopas,  a 
rich  Thessalian,  to  comjjose  a  panegyric  on  him  for  a 
certain  sum  of  money  ;  was  invited  to  a  festival,  given 
by  Scopas  to  his  friends,  in  order  to  rehearse  it,  but 
was  sortlidly  refused  more  than  half  the  stipulated  com- 
pensation; because,  puzzled  perhaps  with  the  sterility 
of  the  principal  subject,  he  had  introduced  a  long  epis- 
ode in  praise  of  Castor  and  Pollux.  Simonides  was  soon 
after  summoned  from  the  company  by  two  young  men 
on  horseback,  supposed  to  be  Castor  and  Pollux  in  dis- 
guise, who,  as  soon  as  they  had  saved  their  favourite 
poet,  made  the  roof  fall  on  Scopas  and  his  company, 
bruising  them  to  death,  that  not  a  lineament  of  them 
could  be  known.  Simonides,  however,  by  recollecting 
the  order  in  which  they  sat  at  table,  was  enabled  to  dis- 
tinguish them,  and  to  deliver  them  to  their  friends  for 
burial.  The  aid  which  the  recollection  of  the  poet  re- 
ceived, on  this  occasion,  is  said  to  have  suggested  the 
idea  of  an  artificial  memory. 

The  principle  of  the  scheme  of  Simonides  is,  to  trans- 
fer a  train  of  ideas,  the  archetypes  of  which  are  not  the 
objects  of  sense,  and  are,  therefore,  of  difficult  recollec- 
tion, to  another  train  which  we  cannot  fail  to  recollect, 
because  the  archetypes  are  not  only  objects  of  sense, 
but  objects  of  sight,  with  which  archetypes  we  are  per- 
fectly familiar,  or  which  may  be  placed  actually  before 
our  eyes.  Suppose  then  Simonides  were  to  commit  to 
memory  a  discourse  consisting  of  speculations  concern- 
ing government,  finances,  naval  affairs,  or  wisdom,  none 
of  the  archetypes  of  which  could  be  made  objects  of 
sense,  at  least,  at  the  time  of  delivery  ;  and  to  assist  his 
recollection,  he  were  to  connect  the  series  of  ideas,  in 
that  discourse,  with  a  series  of  objects,  which  he  could 
either  place  in  sight,  or  with  which  he  was  so  familiar 
that  ha  could  not  fail  to  recollect  them  ;  he  would  pro- 


ceed in  the  following  manner :  He  would  take  a  house, 
for  instance,  either  the  one  in  which  he  might  deliver  the 
discourse,  or  another;  with  every  part  of  which  he  was 
perfectly  acquainted.  He  would  begin  at  some  fixed 
point  of  that  house,  suppose  the  right  side  of  the  door, 
and  he  would  pioceed  round  it  in  a  circular  line,  till  he 
arrived  at  the  point  from  which  he  set  out.  He  would 
divide  the  circumference  of  the  house  into  as  many  parts 
as  there  were  different  topics  or  paragraphs  in  the  dis- 
course. He  would  distinguish  each  paragraph  by  some 
symbol  of  the  subject  it  contained;  that  on  government 
by  the  symbol  of  a  crown,  or  a  sceptre  ;  that  on  finances, 
by  the  symbol  of  some  current  coin;  that  on  naval 
affairs,  by  the  figure  of  a  ship;  that  on  wisdom,  by  the 
figure  of  the  goddess  who  presided  over  it.  He  would 
either  actually  transfer,  or  suppose  transferred,  these 
symbols  to  the  diffi  rent  compartments  of  the  house,  and 
then  all  he  had  to  do,  in  order  to  recollect  the  subject  of 
any  paragraph,  was,  either  to  cast  his  eye  on  the  symbol 
during  delivery,  or  to  remember  upon  wliat  division  the 
symbol  was  placed.  The  memory,  by  this  contrivance, 
easily  recalled  the  discourse.  The  orator  either  saw,  or 
could  not  fail  to  remember  the  compartments,  because 
he  was  perfectly  familial  with  them.  Neither  could  he 
forget  the  symbols  of  each  paragraph,  because  they  were 
no  more  than  hieroglyphical  paintings  of  the  sense. 

Such  were  the  origin  and  principles  of  the  celebrated 
topical  memory  of  the  ancients;  from  which  source  arc 
derived  all  the  various  modern  systems  of  local  and  sym- 
bolical memory.  Our  readers  will  find  this  story  of 
Simonides  circumstantially  related  and  commented  on  by 
Cicero,  de  Oral.  lib.  ii.  ;  by  the  author  of  the  lx)oks  ad 
Herennium,  lib.  iii. ;  and  by  Quintilian  in  the  second  chap- 
ter of  the  eleventh  book  of  his  Institutions.  The  An- 
thology has  preserved  the  following  distich  of  Simonides, 
relative  to  the  subject  of  his  memory  : 

M»i!|M.>i»  J"s  T(V«  ^u/iti  Xif-aiiiS')!  ii-(>(fx.^i^ir/ 
OySor,iu>ir»  eTei  ttxiS'i  MaT^c^eof. 

^*emo  ma^s  memor  est  Sirnonitle,  conscius  uio 
Cui  sex  elfuerimt  liiatra  pei-acta  decern. 

We  must  observe,  however,  that  in  spite  of  these  ancient 
authorities,  the  claim  of  Simonides  to  the  merit  of  in- 
venting the  art  of  memory,  has  been  recently  contro- 
verted in  a  dissertation  on  the  mnemonic  art  among 
the  ancients,  by  Professor  Morgenstern  of  Doipat,  who 
seems  to  trace  this  science  to  the  Egyptian  hierogly- 
phics. 

Several  of  the  Greek  philosophers  appear  to  have 
adopted  and  recommended  certain  artificial  rules  for 
the  assistance  of  the  memory  ;  Aristotle  is  said,  among 
others,  to  have  written  a  work  entitled  Mv^ikov/kov, 
which  has  been  lost;  and  Pliny  (Hist.  J\'aC.  Lib.  VII. 
cap.  24.)  expressly  names  Metrodorus,  a  contemporary 
of  Cicero,  as  the  individual  who  first  brought  the  art 
into  a  systematic  and  scientific  form.  It  is  to  him, 
therefore,  that  we  are  probably  indebted  for  the  theory 
of  places  and  images. 

In  more  modern  times,  this  art  was  cultivated  by 
Raymund  Lully,  (in  his  Jrs  Alagna.)  and  others,  whose 
works  we  shall  notice  at  the  end  of  this  article.  The 
Germans,  who  are  fond  of  constructing  theories  upon 
all  subjects,  have  recently  paid  much  attention  to  mne- 
monics, and  have  not  only  explained  the  ancient  methods, 
but  invented  several  new  systems. 

So  early  as  towards  the  end  of  the  16th  century,  tl;e 
art  of  memory  was  revived  by  Lambert  Schenckel,  a 
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man  who  possebsed  considerable  learning,  and  who  wrote 
various  works  on  grammar,  prosody,  rhetoric,  &c.  He 
travelled  lor  many  years  in  (iermany,  the  Netherlands, 
and  Trance ;  and  he  obtained  Iron)  the  University  of 
Paris  tlie  privilege  of  teaching  his  mnemonic  doctrines 
in  thai  capital.  In  his  old  age,  he  appointed  his  friend 
and  pupil,  Martin  Sommer,  a  Silesian,  to  be  hi*  successor 
in  the  nmeinonic  chair.  Summer  published  a  short 
tract  in  Latin,  by  way  of  invitation  to  the  study  of  his  art. 
Like  bis  master,  Schenckel,  he  travelled  a  great  deal, 
and  realised  a  considerable  fortune  by  teaching.  Schenc- 
kel's  work  on  the  art  of  memory  appeared,  for  the  first 
time,  in  1610;  and  Sommer  published  a  new  edition  of 
it  in  1619.  For  a  long  period,  the  principles  of  LuUus 
and  Schenckel  continued  to  be  studied  and  commented 
upon,  but  little  accession  was  made  to  the  doctrine  of 
mnemonics;  on  the  contrary,  the  speculations  on  this 
subject  degenerated  so  much  into  frivolous  common- 
place, or  mystical  jargon,  that  they  tended  rather  to 
degrade  ih^in  to  promote  the  study  of  the  art. 

The  principal  work  published  in  England,  on  the 
subject  of  the  local  memory,  appeared  in  1618,  under 
the  title  of  Alnemonica  ;  sive  ars  retnmiscendi,  &c.  by 
John  Willis;  and  was  translated,  in  1661,  by  one 
Sowersby,  a  bookseller.  In  the  year  1651,  Henry 
Herdson  published  his  Ars  Mnemoitica,  sive  Herdsonus 
Bruxiatus,  &c.  in  Latin  and  English.  It  is  merely  a 
republication  of  part  of  Brux's  Shnonules  Redivivus. 
The  Alemoria  Ttc/inica  of  Richard  Grey  was  published 
in  1730;  and  to  the  ninth  edition  are  appended  the 
Mnemonic.i  of  Solomon  Lowe,  a  small  tract,  now  exceed- 
ingly rfire,  which  was  first  published  in  173".  The 
system  of  Dr.  Grey  is  allowed  to  be  very  ingenious.  Dr. 
Priestley  observes,  '•  It  is  so  easily  learned,  and  may  be 
of  so  much  use  in  recollecting  dales,  when  other  methods 
are  not  at  hand,  that  he  thinks  all  persons  of  a  liberal 
education  inexcusable,  who  will  not  take  the  small  de- 
gree of  pains  that  is  necessary  to  make  themselves  mas- 
ters of  it ;  or  who  think  any  thing  mean,  or  unworthy  of 
iheir  notice,  which  is  so  useful  and  convenient." 

Since  the  commencement  of  the  present  century,  the 
mnemonic  doctrine  has  been  again  revived  on  the  Con- 
tinent, with  considerable  success,  by  Graffe,  Arelin, 
Duchet,  K'astner,  Feinaigle,  and  others.  Feinaigle  tra- 
velled a  good  deal  ;  and  some  years  ago,  he  taught, 
and  exhibited  specimens  of  his  method,  at  Paiis,  Lon- 
don, and  Edinburgh.  A  small  volume  was  afterwards 
published,  illustrative  of  the  principles  of  his  system, 
and  exhibiting  their  application  to  the  various  sciences; 
from  which  we  shall  endeavour  to  present  our  readers 
with  an  abridged  account  of  his  method. 

Lucaliiy,  it  is  observed,  is  the  most  efficacious  me- 
dium of  reminiscence  ;  and  that  system  of  memory  will 
be  the  most  serviceable  which  brings  this  principle  into 
the  most  extensive  operation.  l"or  this  reason,  locahtu, 
or  the  connection  of  our  ideas  with  places,  is  made  the 
foundation  of  the  present  system. 

A  room  having  generally  four  walls,  the  most  obviotjs 
division  of  it  is  into  four  sides,  and  each  wall  or  side  may 
be  subdivided  into  pannels  or  compartments.  Accord- 
ingly, the  ancient  system  divided  a  wall  into  five  spaces; 
and  this  plan  was  applied  to  as  many  rooms  as  were 
found  necessary  to  the  extent  of  each  particular  scheme 
— every  room  being  similarly  divided  into  four  sides,  and 
every  side  being  subdivided  into  five  compartments. 
Thus,  any  idea  which,  according  to  this  method,  had 
been  associated  in  the  mind  with  the  forty-eighth  com- 


36)48(1.2 
9)12(1.2 


partment,  would  be  placed  in  the  third  comparlment  of 
the  second  wall,  in  the  third  room.  But,  as  few  com- 
partments could  be  obtained  on  each  wall  by  these  means, 
the  calculation  of  high  numbers  would  be  exceedingly 
difficult.  To  remedy  this  defect,  each  v/all  might  be 
divided  into  nine  or  ten  compartments.  If  a  wall  be 
divided  nito  nine  parts,  there  will  be  36  compartments 
in  every  room.  In  order  lo  ascertain  the  situation  of 
any  particular  number,  it  is  to  be  considered  in  relation 
to  the  total  number  of  the  subdivisions.  For  example, 
if  the  situation  of  number  48  be  required;  according  to 
the  last  mentioned  division  of  the  rooms,  it  is  to  be  found 
by  cunsidering  the  proportion  which  that  number  bears 
to  36,  the  total  number  of  the  compartments  in  this  ar- 
rangement. If  the  number  in  (juestion  be  less  than  this 
total,  the  place  inquired  af.er  will  be  obvious;  thus,  12 
being  within  the  number  36,  must,  of  necessity,  be  in  the 
first )  oom  ;  being  above  9,  it  is  equally  clear  that  in  car.- 
not  be  on  the  first  wall,  and  being  less  than  18,  it  must, 
necessarily,  be  in  some  part  of  the  second  wall  ;  and 
as  it  exceeds  the  number  of  the  first  wall  by  3,  it  fol- 
lows, of  course,  that  its  place  must  be  in  the  third  com- 
partment of  the  second  wall.  If  the  number  in  question 
be  higher  than  the  number  of  the  compartments  in  one 
room,  its  place  will  be  readily  found  by  dividing  it  by 
that  number.  Thus,  suppose  48  to  be  the  number  whose 
place  is  required: 

As  48   exceeds   36,  we  know  that  it  can- 
not be   in  the  fiist  room,  the  1  is  therefore 
changed  into  two  ;  and  the  fraction  remain- 
ing   shews   it  to  be  in  the  twelfth  compart- 
—  ment.     There  being  nine   compartments  in 

3  every  wall,  this  remainder,  or  number  of  the 

compartments,  is  divided  by  9,  for  the  pur- 
pose of  ascertaining  the  wall.  Now,  as  the  divisor  is 
contained  more  than  once,  but  not  twice,  in  the  dividend, 
it  follows,  that  the  compartment  sought  must  be  on  the 
second  wall;  the  remainder  gives  the  specific  compart- 
ment. This  operation,  then,  shews  that  48  is  in  the 
third  compartment,  on  the  second  wall,  in  the  second 
room.  This  was  the  plan  adopted  by  the  ancients,  when 
they  divided  their  rooms  into  parts;  but  being  both 
complicated  and  difficult,  Mr.  Feinaigle  has  rejected  it 
in  his  system  ;  and  another  scheme  has  been  introduced 
in  its  place,  which  he  conceives  to  be  more  simple  in 
its  construction,  less  difficult  in  its  application,  and 
much  more  extensive  in  its  powers. 

He  divides  a  wail  in  the  following  manner: 

These  figures  arc  arranged  from  left 
to  right,  in  the  usvial  manner  of  wiiiiag; 
and  for  the  more  easily  remembering 
their  situation,  it  will  be  found,  that  if 
two  lines  be  drawn  diagonally  fiom  the 
four  corners  of  the  figure,  they  will  intersect  all  the  odd 
numbers.  The  nine  squares,  or  compartments,  are 
termed  places,  and  are  called  first  place,  second  place, 
&c.  The  same  mode  must  be  pursued  with  the  three 
remaining  walls  in  this  room,  by  which  means  four 
walls  are  obtained,  each  divided  into  nine  filaces.  In 
order  to  find  the  number  36  in  this  room,  we  should  na- 
turally say  four  times  nine  vvill  be  36,  and  should,  cf 
course,  conclude  that  35  would  be  in  the  last  place  of 
the  last  side  or  fourth  wall  of  the  room.  But  this  cal- 
culation is  erroneous  ;  6  must  ever  be  in  the  same  situ- 
ation, which  will  be  that  occupied  by  the  point  in  the 
following  figure  : 
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And  the  numbers  16,  26  and  36,  will  be 

in  the   corresponding  situaiion   on  ilieir 

respective  walls. 

It  must  now  be  determined,  how  we 

are  to  reckon  these  walls.  It  we  stand 
in  a  room  with  our  back  to  the  windows,  the  fiist  wall 
is  on  our  lel'i,  the  second  before  us,  the  iliird  on  our 
right,  and  the  fourth  behind  us.  We  shall,  however, 
commence  with  the  floor,  and  divide  it  into  nine  parts, 
in  the  same  manner  as  the  walls.  Where  are  10,  20, 
30,  &c.  to  he  placed  ?  Every  decade  begins  a  new  se- 
ries, and  the  decimal  is  placed  on  the  ceiling  of  the 
room  over  its  proper  wall ;  thus  the  first  decimal,  or 
10,  will  be  over  the  fust  wall;  the  second  decimal,  or 
2u,  over  tlie  second  wall,  &c. ;  and  the  fifth  decimal,  or 
50,  as  its  icnth-pait  exceeds  the  number  of  walls,  will 
be  assigned  to  the  ceiliiii;  of  the  room,  and  will  conse- 
quently be  the  highest  number  in  the  first  room,  form- 
ing the  connecting  link  between  this  room  and  the  se- 
cond. When  a  second  room  is  taken,  the  floor  of  it  is 
denominated  the  fifth  wall,  the  wall  on  the  left  the 
sixth,  Stc,  and  as  the  number  50  was  upon  the  ceiling 
of  the  first,  so  the  number  100  will  be  upon  the  ceiling 
of  the  second  room. 

In  order  to  leTnembcr  a  scries  of  words,  they  are  put 
in  the  several  squares  or  places,  and  the  recollection  of 
them  is  assisted  by  associating  some  idea  of  relation  be- 
tween the  objects  and  their  situaiion;  and,  as  we  find 
by  experience,  that  whatever  is  ludicrous  is  calculated 
to  make  a  strong  impression  upon  the  mind,  the  more 
ridiculous  the  association  the  better.  To  illustrate  this 
idea,  IVlr.  Fcinaigle  places  the  names  of  certain  sensi- 
ble objects  in  the  different  compartments,  and  connects 
the  ideas  of  their  images  by  some  story,  so  as  to  make 
it  almost  impossible  to  forget  the  order  in  which  they 
are  arranged. 

Another  part  of  Mr.  Feinaigle's  system  is  the  con- 
verting figures  into  letters, — a  brunch  of  the  mnemonic 
art  which  has  been  adverted  to,  we  believe,  by  almost 
every  writer  on  the  subject.  Mr.  Feinaigle  uses  the 
consonants  only,  one  or  more  of  which  are  attached  to 
the  series  of  figures,  each  figure  having  its  appropriate 
consonant.  The  letters  appropriated  to  the  figures  are 
selected  on  account  of  some  real  or  supposed  resem- 
blance. These  letters,  and  the  figures  which  they  are 
intended  to  represent,  should  be  stiongly  impressed  up- 
on the  memory,  as  the  letters  must  be  converted  into 
■words  by  the  introduction  of  vowels.  The  two  conso- 
nants representing  two  figuies  must  be  converted  into 
a  word,  to  which  should  be  affixed  some  striking  idea  ; 
and  the  images  represented  connected  together.  Tlie 
objects,  when  selected,  each  being  a  word,  must  be  ar- 
ranged in  the  difi'erent  filaces,  beginning  with  the  floor, 
and  proceeding  to  the  first,  second,  and  third  walls,  &c. 
In  making  these  words,  it  is  necessary  that  the  two 
consonants  required  should  be  the  uvo^first  in  the  word  ; 
if  there  be  more  than  two,  it  is  of  no  importance,  as 
the  two  first  only  will  be  needful.  The  converting  of 
figures  into  letters,  and  making  sense  by  the  introduc- 
tion of  vowels,  will  be  found  applicable  to  many  of  the 
purposes  of  common  life. 

Mr.  I'einaigle  proceeds  to  observe,  that  if  the  reader 
has  practised  the  instructions  already  given  in  a  room 
in  which  he  is  accustomed  to  spend  the  greater  part  of 
his  time,  and  this  room  should  have  been  hung  with 
pictures,  engravings.  &c.,  he  will  have  been  very  mate- 
rially assisted  in  the  remembrance  of  his  filaces  or  loca- 


lities.    The  transition  is  slight,  but  the  impression  is 

permanent.  Let  us,  says  he,  fill  the  squares  or  places 
with  some  pictures  of  our  own  thawing;  the  two  rooms 
will  be  then  furnished,  and  it  will  be  as  easy  to  remem- 
ber the  symbols  or  hieroglyphics,  as  to  remember  the 
situation  or  jjlacc  of  any  picture,  or  article  of  furniture, 
in  a  room.  Mr.  Feinaigle  has,  accordingly,  ilhistrated 
this  pan  of  his  system  by  some  tables  of  symbols,  and 
some  diagrams,  for  which  we  must  refer  the  reader  to 
the  book  itself;  as  it  has  been  our  object  rather  to  give 
an  outline  of  his  principles  than  a  full  exposition  of  his 
melhed.  For  the  same  reason,  we  deem  it  unnecessary 
to  accompany  the  learned  professor  in  his  application 
of  these  principles  to  the  various  sciences. 

We  have  already  admitted  tlie  possiuility  of  giving 
great  assistance  to  the  memory  by  means  of  arrange- 
ment and  association.  It  appears  to  us,  however,  that 
the  ap|)aratus  of  most  of  the  systems  hitlierto  proposed 
with  that  view  is  a  great  deal  too  complicated  ;  and  that 
a  method  might  be  devised  much  more  simple  in  its 
elements,  more  easy  of  acquisition,  and  equally  well 
adapted  to  all  purposes  of  real  utility. 

The  following  are  the  principal  works  which  have 
been  written  on  the  subject  of  mnemonics  :  T/ie  Castel 
of  Alemorie,  Sec.  made  by  Guliclnuts  Gratarolus  ;  Eng- 
tyshed  by  M'dliam  Fuhuuod.  (iilack  letter.)  Gratar- 
oli's  treatise  on  the  Memory  was  also  translated  into 
French  by  Stephen  Cope  ;  Lyons,  1586.  Jordano  Bruno, 
De  Imagintim  et  idraruni  com/iocittont  ad  omnium  invert- 
lio?iem,  et  Memorix  genera  trcs  libri ;  Franc.  1591,  8vo, 
Ars  Keminiscendi  Joan.  Baftliste  Porta  A^ea/iolitani ; 
Naples,  1602,  4io.  Lambert  Scbenckel,  Methodus  de 
Latina  Lingua  intra  6  mensis  docenda,  Str-isburgh, 
1609,  8vo.  Ejusd.  Gazo/i/iylacium  Artis  Memorie.  &c. 
Ibid.  1610,  8vo.  Various  other  works  weic  published 
in  illustration  of  Schenckel's  method.  Simonides  redi- 
vix'us,  &c.  Authorc  Adam  Druxio ;  Lcipsic.  1610.  4to. 
F.  M.  RavcUini  Ars  Memori£,  &c.  I-'ranc.  1617.  8vo. 
John  Willis,  Mnemonica.  Sec.  London,  1618.  This 
book  was  translated  into  En'^libh  by  one  SowLrsby,  Lon- 
don, 1661.  Ars  Memorix  loca/is.  Sec  Leipsir,  1620, 
8vo.  Adrian  le  Cuirot,  Magazin  des  Scieyices,  ou  vray 
I'art  de  Memoire  ;  Paris,  1623,  12mo.  Henry  Herdson, 
Ars  Mnemonica.  Sec.  in  Laiin,  and  Ars  Memories  ;  The 
Art  of  Memory  made  filaine,  in  English  ;  boiii  tracts 
jjublished  at  London,  1651,  8io.  Jean  ^ft\o\,  L'Oeuvre 
des  Oeuvrcs,  &c.  Lyons,  1654.  8vo.  Athanasius  Kircher, 
Ars  Magna  Sciendi,  Sec.  Amsterdam,  1969,  fol.  The 
Divine  Art  nf  Memory,  Sec.  ;ranslaltd  from  tin-  Latin  of 
the  Rev.  John  Shaw,  by  Simon  Wastel,  L'lnd  1683, 
12mo.  Buflier,  le  Pere,  Pratique  de  la  Memorie  Arci' 
ficielle.  Sec.  Paris,  1719 — 1723,  3  vols  8vo.  Metnuria 
rec/zrHfa,  Sec.  by  Richard  Grey.  D,  D.  London  1730, 
8\  o.  Solomon  Lowe,  Mnemonics  Delineated  in  a  small 
com/iass-  Sec.  I^ondon,  1737,  8vo.  This  tiact  wj.-,  re- 
printed in  a  late  edition  of  Grey's  Memoria  Technica, 
D  G.  Morhof  Pc;/i//ns?or,  Sec.  edit,  quart.  Lnbtck.  1747, 
2  vols.  4to.  Fr.  B.  J.  Feyjoo,  Cartas  eruditas  y  Curi- 
osas  ;  M.idrid,  1781,  5  vols.  4lo.  D.  J.  L.  Klujer; 
Co7n/icndium  der  A'Tnemonik  ;  Pa\m.  1804,  4to.  Giafl'e, 
Katecheiisches  Magazin ;  (ijttingen,  1801,  8vj.  J  C. 
von  Aretin,  Den/cschrift  iiber  den  wahrcn  Begriff  und 
J\rutzen  der  Mnemonik,  5e.  .  Munich,  1804  8vi>.  Ej.isd. 
Systematische  Anleitung  zur  Theorie  und  Praxis  der 
Mnemoiiik,  h.c  Sultzl)ach,  1810,  8vo.  C.  .\.  L  ka:.t- 
ner,  Mnemoni/c ;  oder  Systein  der  Gediichtniss — Kunst 
der  Altcn,  Sec.  Lcipsic,  1804,  8vo.     Ejusd.  Leitfaden  zu 
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seinen  Unterhaltungen  titer  die  Mnemonik,  Sec.  Leipsic, 
18(  5,  8v<;.  The  J^em  Art  of  Memory,  founded  upon  the 
Prmcifdea  taught  by  M.  Gregor  von  Feinaigle,  Sec.  Lun- 
dor,,  1812.  Of  this  work  a  second  cdilion,  with  additional 
illustrations,  was  published  in  18)3. 


MOBILE,  a  river  of  the  United  States  of  North 
America,  in  the  state  of  Alabama,  is  formed  by  the  united 
streams  of  Tombigby  and  Alabama  rivers.  The  extreme 
north-west  sources  of  Tombigbee  are  in  the  stale  of  Mis- 
sissippi, near  the  south  line  of  Tennessee,  from  whence 
the  different  branches  flow  southeast  into  Alabama, 
where,  uniting,  they  form  the  Tombigbee,  which  flows 
nearly  due  south  to  iis  junction  with  the  Alabama,  at  N. 
Lat.  31°  05'.  The  Tombigbee  receives,  besides  many 
lesser  confluents,  the  Tuscaloosa,  or  Black  Warrior,  a 
large  stream  from  the  north-east.  The  entire  length  of  the 
Tombigbee  is  about  300  miles,  by  comparative  course. 

The  Alabama  is  formed  by  the  united  streams  of  the 
Coosa  and  Tallapoosa,  which  both  rise  in  Georgia,  and 
flowing  to  the  south  west,  unite  at  N.  Lat.  32°  23',  and 
from  thence  to  the  junction  with  Tombigbee  assumes 
the  name  of  Alabama.  The  entire  length  of  the  Ala- 
bama, from  the  sources  of  the  Coosa  to  the  head  of  Mo- 
bile river,  is,  by  comparative  course,  about  four  hundred 
miles.  A  considerable  branch  from  the  north,  called  the 
Cahaba,  enters  the  Alabama  about  one  hundred  miles, 
by  the  windings  of  the  stream,  below  the  junction  of  the 
Coosa  and  Tallapoosa.  Cahaba,  the  seat  of  government 
for  the  state  of  Alabama,  is  situated  at  the  mouth  of  the 
Cahaba  river. 

The  liver  Mobile  is  about  forty  miles  in  length,  from 
the  head  of  Mobile  bay  to  the  junction  of  the  Tombigbee 
and  Alabama  rivers.  Within  a  very  short  distance  of 
its  head,  the  Mobile  divides  into  two  branches,  that  of 
Mobile  proper  to  the  west,  and  Tensaw  to  the  east. 
These  never  again  reunite,  but  flow  sepaiately  into  Mo- 
bile bay,  with  several  inlets  from  one  to  the  other.  The 
islands  enclosed  between  the  main  branches  and  the 
itdets  are,  in  general,  liable  to  inundation. 

The  Mobile  river  admits  vessels  of  twelve  feet  draught 
in  all  its  length  ;  the  Tombigbee,  those  of  five  feet  to 
Fort  Stoddart ;  and  IMobile,  those  of  about  si.x.  feet  to 
For'  Cliiborne. 

MOBILE  Bay,  opens  below  the  mouth  of  the  Mobile 
and  Tensaw  rivers,  and  gradually  widens  from  four  to 
ten  or  twelve  miles,  and,  extending  tiiirty  miles  nearly 
south,  again  contracts  to  about  five  miles,  having  Dau- 
phin Island  in  nearly  the  middle  of  its  entrance  into  the 
gulf  of  Mexico.  The  main  channel,  between  Dauphin 
Island  and  the  Point  of  Mobile,  has  a  depth  of  about  18 
feet.  The  channel  between  the  main  shore  and  Dau- 
phin Island,  known  by  the  name  of  the  Pass  au  Heron, 
has  only  six  feet.  A  bar  of  ihirteen  feet  water  crosses 
Mobile  bay  three  miles  below  the  town  of  that  name. 

MOBILE  Point,  is  a  loig,  low,  sandy,  and  narrow 
peninsula,  wJiich  bounds  Mobile  bay  on  the  south,  ex- 
tending from  the  bay  of  Bon  Secours,  the  south-eastern 
extremity  of  the  former,  towards  Dauphin  Island,  to- 
wards which  it  approaches  to  within  three  miles.  This 
point  has  been  rendered  remarkable,  by  the  erection  of 
a  military  post  on  its  extreme  west  extension,  calle<l 
Fort  Bowyer. 

Tl's  fori  was  atiacked,  September  I5th,  1814,  by  a 
Bri'.ish  squadron,  consisting  of  two  vessels  of  28  guns 
each,  and  one  of  18  guns,  with  a  land  force  of  200  Indi- 


ans, and  1 10  marines.  The  British  were  repulsed,  with 
the  loss  of  the  Hermes,  and  about  one  hundred  men 
killed  and  wounded. 

After  their  defeat  at,  and  retreat  from  New  Orleans, 
the  British  atiacked  and  took  Fort  Bowyer,  on  the  15ihof 
February,   1815. 

MOBILE  Tow.v,  is  situated  on  the  west  or  right 
shore  of  Mobile  bay,  near  the  mouth  of  Mobile  river, 
upon  a  bank  elevated  eighteen  or  twenty  feet  above  the 
surface  of  the  water  in  ihe  bay.  Mobile  contains  about 
two  hundred  houses  and  one  thousand  inhabitants.  It  is 
a  place  of  considerable  trade,  though  the  entrance  to 
the  harbour  is  inconvenient  for  vessels  drawing  more 
than  eight  feel  water.  A  long,  narrow,  and  low  island 
lies  before  the  town,  and  extends  about  five  miles  above, 
round  which  large  vessels  are  obliged  to  pass  in  order 
to  reach  the  harbour,  in  which  any  vessel  can  enter  in 
safety  which  can  pass  the  bar,  three  miles  below  the 
island. 

Mobile  is  situated  at  N.  Lat.  30'  44',  and  W.  Long, 
from  Washington  City,  10°  55',  and  from  Greenwich, 
87°  55'.  Darby. 


MOCH.A,  or  Mokha,  a  maritime  town  of  Arabia 
Felix,  on  the  eastern  coast  of  the  Red  Sea,  is  situated 
in  the  midst  of  a  barren  plain,  about  15  miles  north 
from  the  Straits  of  Babelmandel,  in  13°  16'  N.  Latitude, 
and  43°  11'  15"  E.  Longitude.  It  is  placed  between 
two  low  points  of  land,  which  project  from  the  shore, 
so  as  to  form  a  bay  capable  of  sheltering  such  ships  as 
can  approach  within  a  miie  of  the  shore.  On  each  of 
these  points,  which  are  about  five  miles  distant  from 
each  other,  is  constructed  a  circular  castle,  built  of 
stone,  and  provided  with  artillery,  (either  of  which  a 
British  ship  of  war  would  level  with  the  ground  by  3 
single  broadside  ;)  and  nearly  in  the  centre  of  the  walls 
of  the  town,  fronting  the  sea,  is  a  similar  fort,  protect- 
ing the  only  gate  in  this  quarter  for  the  entrance  of 
goods  and  passengers.  From  this  gate  a  pier  of  stone 
runs  out  in  a  due  westerly  direction  for  the  space  of 
150  yards,  which  was  built  about  the  middle  of  last 
century,  by  Captain  Watson,  superintendant  of  the 
Bombay  Marine.  The  town  itself  stands  so  close  to 
the  shore,  that  during  a  westerly  wind  the  sea  washes 
against  the  walls,  and  is  about  a  mile  and  a  half  in 
length  from  north  to  south,  and  half  a  mile  in  breadth. 
It  is  completely  surrounded  with  walls  of  hewn  stone, 
about  16  feet  high  on  the  sea-side,  but  about  30  in  some 
places  on  the  land-side,  which  are  generally  kept  in 
good  repair,  and  provided  with  loop-holes  for  arrows  or 
musketry  at  the  distance  of  eveiy  five  feet.  There  are 
also  batteries  at  each  end  of  the  town,  and  round  lowers 
on  the  walls  at  equal  distances.  But  the  walls  are  too 
thin  to  withstand  a  cannon  ball,  and  the  batteries  scarce- 
ly able  to  bear  the  firing  of  their  own  guns.  The  houses 
fronting  the  sea  are  very  lofty,  built  of  sione,  and  all 
white-washed.  There  arc  several  mosques  in  the  place, 
the  minarets  of  which  rise  to  a  considerable  height,  and 
the  largest  of  them  serves  as  a  landmark  to  ships  en- 
tering the  road,  particularly  as  a  steering  point  to  avoid 
the  dangerous  shoal,  which  begins  about  four  miles  frona 
the  shore,  and  reaches  nearly  to  the  pier-head.  There 
are  several  lombs  or  square  edifices,  covered  with  cir- 
cular domes,  which  break  the  uniform  line  of  the  flat- 
roofed  houses,  and  altogether  the  appearance  of  the 
town,   when   seen  from  the  rondstead,  is  striking  and 
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handsome.  But  the  expectations  of  the  stranger  are 
completely  disappointed  as  soon  as  he  enters  ilic  qates, 
when  he  sees  the  streets  covered  with  filth,  and  full  of 
vacant  spaces,  or  the  ruins  of  deserted  habitations.  The 
principal  building  in  the  town  is  the  residence  of  the 
Dob,  a  large  and  lofiy  structure  with  turrets  on  the  top, 
and  a  variety  of  fantastic  ornaments  in  white  stucco. 
One  front  of  it  looks  towards  the  sea,  and  another  into 
a  square,  the  only  regular  place  in  the  town  where  the 
Dola  and  his  officers  amuse  themselves  in  throwing  the 
jerid.  The  best  houses  look  towards  the  sea,  and  are 
chicHy  situated  to  the  north  of  the  sca-gatc.  They  are 
mostly  built  of  brick  made  by  the  heat  of  the  sun,  and, 
unless  carefully  preserved  from  the  access  of  moisture, 
arc  soon  reduced  to  a  heap  of  mud.  The  windows  are 
generally  small,  placed  regularly  in  the  walls,  and  sel- 
dom capable  of  being  opened  for  the  admission  of  fresh 
air.  The  floors  as  well  as  the  roofs  of  the  larger  houses, 
arc  made  of  chunam,  laid  on  pieces  of  plank  or  thin 
slicks,  closely  arranged  like  laths  across  the  beams,  but 
are  extremely  uneven,  a  circumstance  which  occasions 
less  inconvenience  where  neither  chairs  nor  tables  are 
used.  The  internal  structure  of  the  habitations  is  uni- 
formly bad,  the  passages  long  and  narrow,  and  the  stairs 
so  steep  as  to  be  ascended  with  difficulty.  The  lower 
orders  live  in  huts,  composed  of  wicker  work,  covered 
cm  the  inside  with  mats,  and  sometimes  on  the  outside 
with  a  little  clay,  the  roofs  of  which  are  uniformly 
thatched,  and  each  of  which  has  a  small  yard  fenced  in 
front.  The  suburbs  are  situated  to  the  south  of  the 
town,  with  a  large  vacant  space  between  them  and  the 
■walls,  and  contain  as  many  inhabitants  as  the  city  itself, 
but  chiefly  of  the  poorer  classes.  One  quarter  is  occu- 
pied by  Jews,  another  by  prostitutes,  a  third  by  the  pub- 
lic slaves,  who  are  mostly  Abyssinians,  employed  in 
repairing  the  buildings  or  loading  the  vessels  belonging 
to  the  government,  and  the  other  districts,  by  labourers, 
artisans,  and  a  few  gardeners,  who,  by  means  of  great 
industry  and  plenty  of  manure,  contrive  to  raise  a  little 
sallad,  pulse,  and  sweet  potatoes.  The  amount  of  in- 
liabiiants,  both  within  and  without  the  walls,  is  not  sup- 
posed to  exceed  10,000. 

The  climate  of  Mocha  is  extremely  sultry,  in  conse- 
quence of  its  vicinity  to  the  arid  sands  of  Africa,  from 
which  the  south-east  winds  blow  above  eight  months 
in  the  year,  and  often  with  such  violence  as  to  prevent 
all  communications  between  the  shore  and  the  vessels  in 
the  road.  During  other  three  or  four  months,  the  op- 
posite monsoon  blows  from  the  north-west  with  less  vio- 
lence, but  wiih  still  greater  heat.  The  country  in  the 
vicinity  of  Mocha  is  remarkably  dreary,  and,  for  a  cir- 
cuit of  ten  miles,  consists  of  arid  sand,  covered  by  a 
saline  efflorescence,  and  with  scarcely  any  appearance  of 
vegetation,  except  the  common  mimosa,  and  a  species  of 
salicornia;  but  near  to  the  town  are  numbers  of  date- 
trees,  of  stunted  growth,  and  a  few  patches  of  vegetables 
in  the  neighbourhood  of  the  wells.  The  town,  however, 
is  well  supplied  with  provisions  from  the  inland  districts 
and  the  opposite  coast  of  Abyssinia,  and  in  summer  great 
abundance  of  excellent  fruits  are  brought  from  the  ad- 
joining country  from  20  to  50  miles  distance.  The  water 
is  brackish  and  unwholesome  to  strangers,  but  pure 
water  is  brought  daily  to  market  from  Moosa,  a  town 
about  20  miles  inland. 

About  the  end  of  the  14lh  century  Mocha  was  not  in 
existence,  but,  about  the  end  of  the  16th,  it  had  become 
the  great  mart  for  the  trade  between   India  and  Egypt, 


and  about  1738  it  seems  to  have  reached  its  greatest 
height  of  prosperity,  when  the  English,  French,  and 
Dutch,  carried  on  a  regular  trade  with  it,  by  the  Cape  of 
fJood  Hope,  for  the  coffee  which  used  formerly  to  go  by 
Suez  across  Egypt  to  Alexandria.  This  article,  which 
is  the  principal  produce  of  the  country,  together  with 
gum-arabic,  myrrh,  and  frankincense,  which  are  brought 
from  the  opposite  coast  of  Africa,  form  the  greater  part 
of  the  export  trade  of  Mocha,  and  of  whicli  the  larger 
portion  still  goes  up  the  Red  Sea  to  Suez.  The  imports 
are  very  considerable,  particularly  from  India  and  .\Ius- 
cat,  the  greater  part  of  which  traffic  is  carried  on  through 
Banian  traders  from  Sural,  who  are  found  in  great  num- 
bers at  Mocha,  and  are  indulged  with  the  public  exer- 
cise of  their  religion. 

Mocha,  as  well  as  the  other  towns  belonging  to  the 
Imam,  is  governed  by  a  Dola,  who  is  usually  a  slave, 
who  can  be  removed  at  pleasure,  and  made  to  disgorge 
the  profits  of  his  government,  which  are  very  consider- 
able, and  arise  from  the  sums  levied  upon  the  Banians 
and  other  foreign  merchants.  The  second  officer  in  the 
town  is  the  Bas  Kateb,  or  Secretary  of  State,  who  is  al- 
ways an  Arab,  and  considered  as  a  licensed  spy  over 
the  Dola.  The  third  is  the  Cadi  or  Judge,  and  these 
three  compose  the  divan,  where  all  public  business  is 
conducted,  and  where  the  Dola  has  only  a  vote  along 
with  the  rest.  The  police  is  very  strict  during  the 
night,  and  any  person  found  out  of  liis  house  after  the 
Dola  has  retired  to  rest,  which  is  indicated  by  the  drums 
beating  before  his  door,  would  be  conducted  to  prison. 
The  garrison  generally  consists  of  about  80  horsemen 
and  200  foot  soldiers,  armed  with  match-locks  and 
crooked  daggers.  These  troops  have  no  appearance  of 
discipline  or  of  warlike  habits,  and,  when  on  guard  at 
the  different  gates,  are  seen  reclining  on  couches,  with 
their  matchlocks  lying  neglected  by  their  sides,  and  a 
cup  of  coffee  or  smoking-pipe  in  their  hands.  They 
attend  the  Dola  every  Friday  on  his  procession  to  the 
great  mosque,  and  are  afterwards  exercised  in  the  front 
of  his  house:  they  are  tolerably  good  marksmen,  but 
require  a  long  lime  to  take  aim. 

The  food  of  the  lower  ranks  of  Arabs  consists  of  a 
coarse  grain  raised  in  the  country,  juwarry,  ghee,  dates, 
and  fish,  which  last  article  is  very  abundant  and  excel- 
lent. The  crabs,  particularly,  are  uncommonly  large 
and  plentiful,  some  of  them  not  less  than  four  pounds  in 
weight.  The  higher  orders  occasionally  use  also  beef 
and  mutton  boiled  to  rags,  with  the  addition  of  a  little 
pillau.  The  cawa,  made  from  the  husk  of  the  coffee- 
berry,  is  drunk  by  most  of  them  several  times  a-day, 
and  the  pipe  is  rarely  out  of  the  hands  of  the  men. 
They  are  not  very  strict  in  the  ceremonies  of  their  reli- 
gion, except  in  the  performance  of  their  ablutions,  and 
on  tl;e  I'riday,  the  Mahometan  Sabbath,  the  lower  orders 
carry  on  their  usual  occupations.  Since  the  triumphs  of 
the  British  arms  in  Indiii,  their  conduct  has  become 
more  tolerant  towards  Christians,  who  qiay  now, walk 
along  the  streets  without  being  liable  to  insult,  but  who 
are  still  prohibitetl  from  going  out  at  the  .Mecca. gate, 
though  both  Jews  and  Banians  are  indulged  with  that 
privilege.  The  character  of  the  Arabs  who  inhabit  the 
town  is  very  inferior  to  those  of  the  country,  who  still 
follow  the  pastoral  habits.  They  are  cowardly,  cruel, 
revengeful,  lewd,  dishonest,  inordinately  addicted  to 
falsehood  in  every  foim,  and  scarcely  possesst^d  of  a 
single  good  quality.     See  Parson's  Travels;  Valenlia's 
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Voyages  and   Travels,  vol.   ii. ;    Brucc's    Travels,  vol. 
ii.     (r/.) 

MODENA,  (Mutina,)  a  city  of  Italy,  situated  in 
North  Latitude  44°  38' 51";  and  East  Loni<itudc,  rec- 
koned from  the  meridian  of  Feno,  28°  34'  59". 

This  city  is  situated  on  the  Via  Ejiiilia,  in  the  plea- 
sant plain  of  Lombardy,  and  is  the  capital  of  the  duchy 
of  Modena.  It  is  also  the  seat  of  the  sovereigns,  and  of 
the  supreme  tribunals.  It  is  surrounded  by  a  good  wall, 
with  a  fortress  in  the  side  between  the  north  and  west, 
and  is  distinguished  by  spacious  squares  and  streets, 
adorned  with  noble  edifices,  pleasant  environs,  and  by 
the  ample  public  promenade,  which  was  formed  and 
embellished  by  the  present  sovereign,  Francis  IV.  The 
royal  palace  is  one  of  the  finest  in  Italy.  The  tower  is 
of  beautiful  architecture,  all  coated  over  with  white  mar- 
ble, one  of  the  seven  of  that  descripion  in  Italy.  It  is 
a  singular  property  of  the  Modencse  soil,  that  in  digging 
into  the  eanh,  to  the  depth  of  about  sixty  feet,  there  arise 
veins  of  very  pure  spring-water;  thus  affording  excel- 
lent perennial  fountains.  The  population  of  this  city 
amounts  to  about  26,000  souls. 

Modena  is  a  very  ancient  city,  of  which  the  first  men- 
tion occurs  in  the  year  of  Rome  535,  during  the  war 
■with  Carthage  :  at  which  period  the  triumvirate  com- 
missioned to  assign  the  lands  to  the  new  colonists  shut 
themselves  up  m  Modena,  in  order  to  escape  the  fury  of 
the  Baic  Gauls;  from  which  circumstance  it  maybe  in- 
ferred, that  this  city  was,  at  that  time,  well  fortified,  and 
capable  of  enduring  a  siege;  and,  therefore,  most  pro- 
bably founded  a  long  time  before.  In  the  year  567  it 
■was  made  a  Roman  colony  ;  and,  in  the  civil  war  which 
broke  out  in  the  year  675,  betvveen  the  two  consuls  Q. 
Catulus  and  M.  Lepidus,  Pompey  here  besieged  M. 
Brutus,  father  of  that  Brutus  who  killed  Caesar.  Still 
more  celebrated  was  the  siege  sustained  here  by  Brutus, 
in  the  year  of  Rome  709,  against  M.  Anthony,  and  the 
defeat  of  the  latter  in  the  year  710,  under  the  walls  of 
the  city,  by  the  consuls  Hirtius  and  Pansa,  with  Cssar 
Octavianus,  afterwards  Augustus,  in  consequence  of 
which  Anthony  was  compelled  to  raise  the  siege.  Seven 
months  after  this  victory,  Lepidus,  Octavianus,  and  An- 
thony, divided  the  republic  among  them  into  three  parts, 
having  met  for  this  purpose  in  a  small  island  in  the  river 
Lavino,  in  the  Modcnese  territory,  according  to  the  opi- 
nion of  most  writers.  The  revolutions  to  which  Italy 
was  exposed  during  the  time  of  Constantine,  and  the  in- 
vasions of  the  barbarians,  were  more  or  less  common  to 
the  city  of  Modena,  which,  after  having  figured  at  the 
time  of  the  peace  of  Constance  among  the  Italian  re- 
publics, and  being  in  danger  from  the  internal  factions 
of  the  Guelfs  and  the  Ghibbellines,  threw  itself  into  the 
arms  of  tlie  Princes  of  Este,  by  electing  for  its  sovereign, 
on  the  15th  December,  1288,  Ohizzo  II.  Marquis  of 
Este.  These  princes  governed  the  city  until  towards 
the  commencement  of  the  fourteenth  century,  when  the 
desire  for  republican  forms  again  revived  in  Italy.  From 
this  period  there  was  an  interregmim  of  about  forty 
years,  during  which  Modena  was  governed  by  various 
masters,  and  suffered  much  from  hostile  factions.  Finally, 
in  the  year  1336,  Obizzo  III.  of  Este,  resumed  posses- 
sion of  the  city,  which  his  successors  enjoyed  till  the 
year  1796,  with  the  exception  of  some  periods  of  inter- 
ruption, occasioned  by  the  wars  which  from  time  to  lime 
desolated  the  Italian  peninsula.  In  the  last  mentioned 
year  Modena  was  occupied  by  the  French,  and  after- 
wards formed  a  part  of  the  kingdom  of  Italy,  until  the 
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year  1814,   when  it  was  restored  to  its  legitimate  sove- 
reign, Francis  IV'.  Archduke  of  Austria. 

The  government  is  monarchical.  There  is,  however, 
a  noble  regency  of  conservators,  who  administer  the 
public  patrimony  of  the  community,  under  the  direction 
of  a  governor  named  by  the  sovereign.  There  is  a 
bishop,  a  chapter,  and  a  seminary  ;  and  also  a  flourishing 
college  for  the  education  of  native  and  foreign  nobles. 
The  university  has  been  restored  by  the  reigning  sove- 
reign, who  allows  the  students  the  use  of  his  vast  and 
elegant  library,  which  is  preserved  in  his  royal  palace, 
and  is  rich  in  books  and  precious  manuscripts.  He  has 
also  revived  the  Academy  of  Sciences,  literature,  and 
the  arts,  the  Academy  called  Atestina,  or  the  fine  arts, 
and  has  heie  fixed  the  seat  of  the  Italian  Society  of  Sci- 
ences, formerly  instituted  by  the  illustiious  Chevalier 
Gio.  Mario  Lorgna  Veronese.  The  Capitular  archive 
of  the  cathedral  is  celebrated  on  account  of  the  antiquity 
of  its  documents,  and  its  very  honourable,  royal,  and  im- 
perial diplomas,  among  which  are  some  oiiginals  of 
Charlemagne.  Still  more  rich  js  the  secret  archive  of 
the  family  of  Este,  in  which  are  preserved  a  great  many 
precious  parchments  and  remaikable  documents  rela- 
tive to  tke  antiquity  and  grandeur  of  that  family,  one  of 
the  most  ancient  and  noble  lines  of  sovereign  princes. 
There  are  various  charitable  institutions  in  Modena, 
among  which  are  the  grand  hospital,  the  house  of  reco- 
very, and  the  house  called  St.  Paul,  which  was  recently 
founded  by  the  prestnt  sovereign  for  the  education  of 
poor  girls. 

Many  learned  men  have  flourished  in  the  dominions 
of  the  house  oi  Este,  as  may  be  seen  in  the  work,  entitled 
Bibliotcca  Modcnese,  by  C.  Tiraboschi ;  and  among 
whom  are  distinguished  the  names  of  Sigonio,  Castelve- 
tro,  Montecuccoli,  Vallisniere,  and  Muratori.  The 
means  which  this  city  possesses  at  present  for  the  culti- 
vation of  science,  literature,  and  the  arts,  hrive  brought 
letters  into  high  estimation,  and  rendered  flourishing  the 
study  of  the  sciences. 

The  country,  in  general,  is  fertile  in  all  kinds  of 
grain,  leguminous  vegetables,  and  mulberries;  and  in 
all  sorts  of  large  and  small  cattle,  grapes,  chesnuts,  and 
fruits.  The  principal  commerce  of  this  state  consists 
in  wines,  spirits,  silks,  bestial  and  coarse  cloths.  F'ew 
manufactured  articles  are  exported;  because,  being  an 
agiicultuial  country,  the  greater  part  of  its  population 
is  employed  in  cultivating  the  ground.  It  has,  however, 
one  very  lucrative  branch  of  commerce,  viz.  that  of 
hats,  called  caftfielli  di  truicolo,  of  which  great  numbers 
are  exported. 

MOFFAT,  the  name  of  a  town  and  parish  of  Scot- 
land, in  the  county  of  Dumfries.  The  town  is  situated 
on  the  east  side  of  the  river  Annan,  at  the  head  of  a 
plain  or  valley  extending  upwards  of  20  miles  along  the 
banks  of  the  river. 

The  principal  street,  through  which  passes  the  great 
road  from  Edinburgh  to  Dumfries  and  Carlisle,  is  spa- 
cious. The  town  contains  many  good  houses,  two  inns, 
excellent  lodging-houses,  with  a  handsome  church,  and 
an  assembly-room. 

Moflat  is  principally  celebrated  for  its  mineral  waters. 
The  sulphureous  spring  called  Moffat  Well  is  situated 
about  a  mile  and  a  half  from  the  town.  There  is  a  good 
cariiage  road  to  the  well,  and  excellent  accommodation 
for  the  company  while  they  are  drinking  the  water. 
This  well  was  discovered  about  170  years  ago;  and, 
according  to  Dr.  Garnet,  it  contains  muriate  of  soda, 
4  N 
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36  grains,  sulphuretted  hydrogen  gas,  10  cubic  inches, 
azotic  gas,  4  cubic  inches,  and  carbonic  acid  gas,  5 
cubic  inches. 

The  chalybeate  spring  called  Hartfell  Spa,  issues  from 
a  rock  of  alum  slate,  on  a  tremendous  ravine  on  the  side 
of  Hartfell.  According  to  Dr.  Garnet,  a  wine-v;anon  of 
it  contains  sulphate  of  iron,  84  grains,  sulphate  of  alu- 
mine,  12  grains,  azotic  gas,  5  cubic  inclies,  together 
\viih  15  grains  of  oxide  of  iron,  with  which  tlie  sul- 
phuric acid  seems  to  be  supersaturated,  and  which  it 
gradually  deposits  on  exposure  to  the  air,  and  almost 
immediately  when  boiled.  The  oilier  chalybeate  spring 
near  the  bridge  is  now  choaked  up.  There  are  vestiges 
of  a  Roman  mililaiy  road,  and  of  several  stations  near 
the  town.  About  a  mile  east  of  the  Roman  road  are  two 
large  caves  cut  out  of  freestone  rock. 

In  1811,  the  parish  contained  406  families,  of  whom 
120  were  employed  in  trade,  and  72  in  agriculture  ;  and 
the  total  population  was  1824  inhabitants.  See  Dr. 
Singer's  Agricult.  Account  of  Dumfrics-islure,  p.  48,  Sec. 

INIOGADORE,  or  Mogodok,  a  maritime  town  of  the 
empire  of  Morocco,  is  situated  in  29°  50' of  norili  lati- 
tude, and  9"  36'  of  west  longitude,  about  48  miles  south 
of  the  river  Tensift.  It  was  founded  in  the  year  1760 
by  the  Emperor  Mohammed-ben-.\bdallah-ben-IsmaeI, 
and  received  its  name  from  a  sanctuary  in  the  vicinity 
called  Seedi  Mogodol.  But  by  the  .Moors  it  is  called 
Sucrali,  or  more  properly  Saweera,  a  name  conferred 
upon  it  by  the  Emperor  in  allusion  to  the  beauty  of  its 
appearance,  and  particularly  the  regularity  of  its  con- 
struction. It  is  built  upon  a  low.  Hat,  sandy  tract,  and 
in  spring  tides  is  almost  surrounded  by  the  sea,  but  is 
defended  from  the  encroacliment  of  the  ocean  by  a  line 
of  rocks,  which  extend  from  the  noillicrn  to  tlie  south- 
ern gale.  The  harbour,  or  bay,  is  formed  by  a  curve 
in  the  land,  and  a  small  island,  about  a  quarter  of  a  mile 
from  tlie  shore,  but  is  rather  shallow,  and  daily  becom- 
ing more  so,  by  the  accumulation  of  llie  sand,  so  that 
ships  of  war,  or  of  great  burden,  must  lie  at  anchor 
above  a  mile  and  a  half  west  of  the  Long  Battery  on  the 
west  of  the  town  towards  the  sea.  At  the  entrance  of 
the  road  is  a  circular  battery,  and,  within  the  harbour, 
at  the  landing  place,  are  two  long  batteries  mounted 
with  handsome  brass  eighteen-pounders.  On  the  land- 
side  also,  to  the  eastward  of  the  town,  is  a  battery  of 
considerable  force,  fully  sufficient  to  keep  the  Arabs  at 
a  distance  ;  and  were  the  other  forts  well  mounted  and 
manned,  it  is  supposed  that  six  or  seven  large  fiigates 
would  be  required  to  reduce  the  place.  There  is  a 
very  spacious  cistern  under  the  buttery  at  the  Water- 
port  gate,  which  is  filled  with  rain-water  from  the  ad- 
joining terraces,  which  is  never  used  except  in  cases  of 
emergency  ;  and  as  the  water  for  the  use  of  the  town  is 
brougiit  from  the  river,  this  supply  might  be  rendered 
inaccessible  in  the  event  of  an  attack.  There  are  two 
towns,  or  rather  a  citadel  and  an  outer  town,  both  of 
which  are  walled  in  and  protected  by  cannon.  The  cita- 
del contains  the  custom-house,  the  treasury,  the  resi- 
dence of  the  alkaid,  the  houses  of  the  foreign  merchants, 
and  those  of  some  of  the  civil  officers  ;  and  as  the  houses 
are  all  of  stone,  and  of  a  white  colour,  the  appearance  of 
the  town  at  a  distance  is  extremely  beautiful ;  but  the 
streets  (which  cross  each  other  at  right  angles)  are  very 
narrow,  and  the  houses  have  few  windows  towards  Ihem, 
so  that  the  interior  of  the  place  has  a  sombre  look.  The 
houses  of  the  foreign  merchants  are  very  spacious,  hav- 
ing eight  or  twelve  rooms  on  a  floor,  all  opening  into  a 


gallery,  which  goes  round  the  whole  inside,  forming  an 
area  in  the  centre  which  is  appropriated  to  the  transact- 
ing of  business  and  the  warehouRing  of  goods.  The 
roots  are  flat,  and  beat  down  with  a  composition  of  lime 
and  small  stones,  which  forms  a  very  durable  covering, 
and  serves  as  a  walk  for  the  family. 

The  emperor  who  founded  the  town  was  very  desir- 
ous to  render  it  a  Hourisliing  commercial  port.  To  im- 
press his  wishes  on  the  minds  of  the  inhabitants,  he 
commanded  his  principal  officers  to  bring  mortar  and 
stones,  and  with  his  own  hands  lie  began  to  build  a  wall, 
which  is  still  to  be  seen  on  the  rocks  to  the  westward  of 
the  town.  In  order  also  to  enccTurage  the  merchants  to 
erect  substanliai  houses,  he  not  only  presented  them  with 
ground,  but  allowed  them  to  ship  produce  free  of  duty, 
as  a  remuneration  for  their  expenses. 

The  Arabs,  hov/ever,  have  so  great  a  repugnance  to 
quit  their  tents,  and  such  a  coi-ilempt  for  the  restraints 
of  a  town  residence,  that  he  was  obliged  to  draft  a  cer- 
tain number  of  persons  from  the  Aral)  or  Bezebber 
tribes,  as  well  as  from  some  of  the  towns,  and  to  com- 
pel them  to  settle  in  his  new  city.  The  population  now 
amounts  to  about  10,000,  and  it  is  the  only  part  of  West 
Barbary  which  maintains  a  regular  commercial  inter- 
course with  Europe.  It  differs  from  every  other  port 
along  that  coast  in  this  respect,  that  the  inhabitants 
have  no  other  resource  or  occupation  than  commerce, 
and  by  it  every  individual  is  directly  or  indirectly  sup- 
ported. The  town  is  in  a  manner  insulated  by  sand- 
hills, which  separate  it  from  the  cultivated  country,  and 
which  arc  so  continually  drifting  by  the  incessant  high 
winds  of  summer,  that  scarcely  any  kind  of  esculent 
plants  can  be  raised  for  the  supply  of  the  inhabitants. 
The  fruits  and  vegetables  are  therefore  brought  from 
gardens  between  four  and  twelve  miles  distant;  and 
the  cattle  and  poultry  from  the  other  side  of  the  sand- 
hills. The  foreign  merchants  of  Mogadore  supply  the 
various  cities  and  markets  of  the  empire  with  European 
goods,  receiving  in  return  the  produce  of  the  country 
for  exportiition  ;  and  formerly  used  to  give  to  the  na- 
tives credit  to  a  considerable  extent.  But  of  late  years 
the  Moorish  government  has  greatly  abridged  their  powep 
ol  enlorcing  payment,  so  that  credit  is  almost  annihilated, 
and  transformed  into  barter,  which  has  curtailed  the 
trade,  and  confined  it  among  fewer  hands.  The  principal 
imports  are  Yorkshire  and  West  country  cloths  of  vari- 
ous colours,  superfine  cloths,  druggets,  linens,  cambrics, 
muslins,  Indian  blue  linens,  striped  India  silk,  velvets, 
damask,  and  raw  silk,  alum,  copperas,  sugar,  iron,  hard- 
ware, gums,  spices,  tea,  pewter,  tin  bars  and  plates,  white 
and  red  lead,  copper  in  sheets,  thread,  mirrors,  can  hen- 
ware,  glass,  brass  pans  and  copper  teakettles,  Dutch 
knives,  paper,  cotton,  coral  and  amber  beads,  wire, 
cochineal,  iron  nails,  deals,  dollars;  which,  with  several 
other  articles,  amounted  in  1804  to  the  value  of  151,450/. 
The  principal  exports  are  almonds,  walnuts,  gums,  wax, 
hides,  olive  oil,  wool,  ostrich-feathers,  elephant's  teeth, 
dates,  raisins,  anise-seeds,  tallow,  £jc.  which  amounted 
in  the  same  year,  after  paying  freight  and  duties,  to 
127,679/.  The  police  of  the  town  is  very  strict,  and 
there  is  neither  house-breaking  nor  rioting  in  the  place. 
The  governor  of  the  city  frequently  goes  the  rounds  in 
person,  and  looks  the  watchmen  in  the  fice,  who  lie  on 
their  sides  with  their  ear  to  the  ground,  that  they  may 
the  better  hear  any  noise,  and  who  would  be  in  danger 
of  capital  punishment,  if  found  asleep  on  their  post. 
See  Jackson's  Account   of  Morocco  ;  Chenier's  Present 
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Slate  of  the  Emfiire  of  Morocco  ;  and  Paddock's  A'arra- 
tive  of  the  SMfiwrecf:  of  the  Oswego.     (7.) 
MOGUL  EMPIRE.     See  India. 

MOHAWK,  a  river  of  the  United  States,  in  the  state 
of  New-York,  is  the  north-west  branch  of  the  Hudson. 
The  Mohawk  rises  in  Lewis  county,  by  a  number  of 
branches,  which  unite,  and  flow  south  to  Rome,  in  Oneida 
county.  Here  tliis  river  turns  to  a  little  south  of  east, 
which  course  it  pursues  to  its  junction  with  the  Hudson 
at  Waterfurd  and  Lansingburgh.  The  Mohawk  is  im- 
peded by  two  falls  ;  these  are,  the  Little  Falls,  in  Herki- 
mer, and  those  of  Cohoes,  between  Saratoga  and  Albany, 
two  miles  above  Waterford. 

The  entire  length  of  the  Mohawk,  by  comparative 
courses,  is  about  130  miles;  it  is  navigable  at  high 
water  below  Rome.  This  stream  receives  from  ihe 
north  only  two  creeks  of  any  consequence.  East  and  West 
Canada,  and  from  the  south  Schoharie  river,  from  which 
the  county  of  Schoharie  takes  its  name. 

Darby. 

MOISTURE.  See  Hygrometry  and  Meteoro- 
logy. 

MOLD,  a  town  of  Wales  in  Huntingdonshire,  is 
agreeably  situated  on  the  river  Alum.  It  consists  of 
four  streets,  which  are  neat  and  wide.  The  houses  are 
in  general  well  built.  The  principal  public  buildings 
are  the  church,  the  town-hall,  in  which  the  assizes  are 
held,  and  a  large  hospital.  Great  quantities  of  coarse 
woollen  cloth  were  formerly  manufactured  here  ;  but 
the  inhabitants  are  now  employed  principally  in  the 
manufacture  of  copper  and  brass  articles,  and  the  knit- 
ting of  stockings.  The  remains  of  its  ancient  castle,  and 
some  ruins,  supposed  to  be  Roman,  are  the  only  antiqui- 
ties of  the  place.  The  town  contains  700  houses,  and 
4235  inhabitants.  See  the  Beauties  of  England  and 
TVales,  vol.  xvii.  p.  689,  and  Wynne's  History  of 
IVales. 

MOLD.WI.A,  a  country  of  Europe,  bounded  on  the 
north  and  north-east  by  Poland  and  the  river  Dneister  ; 
on  the  south  by  Bessarabia  and  the  Danube  ;  and  on  the 
west  by  Wallachia,  Transylvania,  and  branches  detach- 
ed from  the  Carpathian  mountains.  Its  extreme  length 
is  computed  at  280  miles,  and  its  breadth  at  200.  The 
surface  is  finely  diversified  with  hills  and  valleys,  with 
extensive  forests  and  numerous  streams,  of  which  the 
principal  are  the  Pruth,  Sircth,  Moldau,  Danube,  and 
Dneister;  and  it  contains  several  small  lakes.  But  the 
summer  heats  convert  several  of  the  latter  to  marshes, 
exhaling  dangerous  miasmata.  The  climate  is  rigorous 
in  winter,  and  oppressive  in  summer.  During  six  weeks 
the  Danube  is  frozen  ;  when  the  ice  is  capable  of  bear- 
ing the  heaviest  artillery,  and  the  intercourse  on  land  is 
by  means  of  sledges  on  the  snow.  Much  rain  falls  in 
summer,  accompanied  by  thunder  storms  every  evening 
about  the  same  hour,  and  slight  earthquakes  are  fre- 
quent. 

Moldavia  abounds  in  minerals.  Particles  of  gold  are 
rolled  down  by  some  of  the  rivers.  Fossil  salt  is  plenti- 
ful ;  a  quantity  of  nitre  is  exported  ;  and  the  prince  of 
this  territory  must  serjd  23  tons  of  nitre  yearly  to  Con- 
stantinople. 

The  Turkish  navy  is  supplied  with  the  finest  oak  from 
the  forests  of  Moldavia,  and  also  with  masts  and  cordage 
of  native  growth.    Wheal,  barley,  oats,  millet,  and  maize, 


arc  in  ordinary  cultivation  ;  the  usual  return  is  sixteen 
fold,  and  in  favourable  seasons  twenty- five.  Vines  arc 
planted  in  sheltered  situations  on  the  declivities  of 
hills,  but  the  grapes  are  not  allowed  to  come  to  perfec- 
tion, whence  the  wine  obtained  from  them  is  inferior, 
though  a  great  quantity  is  exported. 

Great  numbers  of  bees  are  reared  by  the  Moldavians. 
The  hives  are  lodged  in  portions  of  the  hollowed  trunk 
of  a  tree,  about  three  feet  long,  and  closed  at  the  tapper 
end.  Those  converted  to  use  arc  smoked  towards  the 
end  of  October,  and  those  meant  to  be  preserved  are 
kept  in  cellars  covered  with  straw  during  winter.  Bees 
are  an  article  of  taxation  :  The  produce  of  the  tax,  in 
1785,  amounted  to  4000/.  f 

The  principal  domestic  animals  are  horses,  cattle, 
sheep,  and  goats  ;  and  great  herds  of  swine  are  fed  in 
the  forests ;  the  wild  animals  are  wolves,  foxes,  bears, 
martins,  hares,  and  others.  Abbut  10,000  martins  are 
taken  yearly,  and  about  500,000  hares,  in  this  country 
and  Wallachia,  which  are  chiefly  hunted  during  winter. 
It  was  lately  computed  that  the  principality  contains 
3,248,000  sheep  and  goats  ;  a  large  proportion  of  which 
are  carried  to  Constantinople  ;  for  the  Turkish  govern- 
ment sends  a  company  hither  every  spring  to  purchase 
domestic  animals  and  provisions,  in  an  oppressive  man- 
ner, at  a  low  and  arbitrary  price.  The  horses  are  es- 
teemed for  their  spirit  and  docility,  and  aie  bought  for 
the  use  of  the  Austrian  and  Prussian  cavalry.  Some  of 
the  wealthy  proprietors  have  400  or  500  ;  and  it  is  said 
they  allow  them  to  remain  always  unsheltered  in  every 
season.  Beyond  the  river  Pruth  there  is  a  particular 
breed,  superior  to  the  rest. 

The  government  is  nearly  absolute,  in  the  person  of  a 
prince,  vvaivode  or  hospodar,  appointed  by  the  Turkish 
emperor,  and  selected  from  the  Greek  families  at  Con- 
stantinople. He  purchases  his  appointment,  and  its  du- 
ration is  dependent  on  the  Turkish  government.  A 
divan,  or  supreme  council,  consisting  of  twelve  mem- 
bers, assembles  at  least  twice  weekly  to  decide  on  ju- 
dicial and  other  matters;  but  its  authority  is  rather  nomi- 
nal than  real,  almost  every  thing  being  conducted  at  the 
pleasure  of  the  prince.  The  laws  of  the  province  have 
been  lately  revised  and  published,  by  command  of  the 
present  prince  of  Moldavia,  who  was  apjiointed  in  the 
year  1812.  Capital  punishment  is  very  rarely  inilicted  ; 
but  the  piince  has  absolute  power  of  life  and  death 
throughout  his  government. 

The  prince  of  Moldavia  is  responsible  to  the  Porte 
for  a  yearly  tribute  of  a  million  of  piastres,  or  33,333/. 
sterling;  and  the  total  revenue  of  the  country  is  said  to 
amount  to  46,666/.  The  sources  of  revenue  are  a  capi- 
talion-tax  from  the  peasantry,  and  small  landholders,  salt 
mines,  customs  ;  a  rax  on  tobacco,  wine,  bees,  and  the 
pasturage  of  sheep  and  cattle. 

The  chief  trade  of  Moldavia  consists  in  the  export 
of  timber,  grain,  yellow  berries,  live  stock,  wool,  wine, 
wax,  and  honey;  and  in  the  import  of  coflee,  sugar, 
pepper,  rum,  fruit,  foreign  wines,  furs,  cotton  and 
woollen  cloths,  glass  and  earthen  ware.  Timber  for 
ship-building  and  staves  is  floated  down  the  smaller 
rivers  into  the  Danube;  wheat  is  contraband,  but 
Tuikish  vessels  come  to  carry  away  about  1,500,000 
bushels  from  this  and  the  n;;ighl)ouring  principality,  by 
the  authority  of  government.  Wax  is  carried  to  Ve- 
nice, and  honey  to  Constantinople  :  and  tlie  other  arti- 
cles, most  of  them  loaded  with  improvident  restric- 
tions, are  exported  elsewhere.  About  1120  tons  of 
4  N  2 
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cofTee,  and  1260  of  sugar,  are  imported  at  Galatz  year- 
ly ;  aiul  manufactures  of  different  kinds  from  Germany, 
wliich  are  offered  as  Englisli,  meet  a  ready  sale.  The 
fur  and  leather  trade  is  mostly  conducted  hy  Russians, 
the  silk  and  woollen  by  Greeks,  the  morocco-leather, 
spiceries,  and  aromalics,  by  Tarks, and  jewellery  by 
Jews. 

The  total  population  of  Moldavia  was  computed  in 
1794  at  420  500  souls,  of  whom  20,000  were  supposed 
to  be  ecclesiastics.  At  i)resent  the  population  is  cal- 
culated at  500,000.  The  greater  part  is  dispersed  in 
the  country,  inhabiting  miserable  villages,  where  the 
huts  are  fashioned  of  wood,  daubed  with  clay,  having 
doors  that  scarcely  close,  pajjcr  windows,  and  the  roof 
open  to  the  winds.  In  winter  their  tenants  descend 
to  subterraneous  cells,  whicli  are  easily  heated,  where 
both  sexes  and  all  ages  mingle  proiniscuously  together, 
sleeping  on  a  coarse  rug,  which  serves  ihem  equally 
for  bed  and  coverlet.  They  subsist  for  the  most  part 
on  a  kind  of  thick  porridge  or  dough,  called  mamalinga, 
made  of  the  flour  of  Indian  corn.  During  a  famine  in 
1795,  they  were  compelled  to  live  on  acorns  and  the 
bark  of  the  ehn,  ground  and  mixed  with  meal  ;  yet 
many,  depiived  of  even  this  wretched  fare,  died  of 
want. 

There  are  few  towns  of  considerable  size  or  import- 
ance. The  capital,  Jassy  or  Yassi,  is  situated  on  the 
lake  and  river  Baklui,  running  into  the  Pruth,  and  oc- 
cupies a  vast  extent  of  giound,  from  the  houses  being 
detached,  and  surrounded  by  yards  and  gardens.  The 
cathedral,  churches,  and  convents,  the  palaces  of  the 
boyars,  or  nobles,  and  that  of  the  prince,  form  the  most 
conspicuous  features.  The  last  is  very  spacious,  fitted 
up  p.irtly  in  the  European  style,  and  is  capable  of  accom- 
modaling  1000  persons.  In  general  the  houses  consist 
of  only  one  storey,  built  of  brick,  and  whitewashed  both 
without  and  within,  and  are  roofed  with  wood  ;  but 
there  are  many  of  a  different  construction,  and  after 
the  best  style  of  European  architecture.  Yassi  con- 
tains seventy  churches,  public  hospitals  and  schools  for 
about  200  pupils,  vviio  are  instructed  in  the  national 
language,  ancient  and  modern  Greek,  writing,  and 
arithmetic.  Education  nevertheless  is  very  much  ne- 
glected throughout  the  principality.  Many  coachma- 
kers  are  established  here,  from  the  custom  among  the 
better  classes  of  never  going  out  on  foot.  The  streets, 
instead  of  being  causewayed,  are  floored  with  thick 
beams  of  the  finest  oak,  which  must  be  renewed  every 
five  or  six  years.  In  rainy  seasons  they  are  covered 
with  deep  liquid  mud,  and  in  dry  weather  with  thick 
black  dusi,  which,  added  to  the  stagnation  and  accu- 
mulation of  putrescent  substances  below,  are  produc- 
tive of  numerous  diseases.  Henc;  Yassi  is  esteemed  an 
unhealthy  residence,  and  the  inhabitants  are  constantly 
afflicted  with  intermittent,  bilious,  and  putrid  fevers. 
Its  population  is  computed  at  40,000.  Galuiz,  the  sea 
port  and  chief  emporium  of  the  province,  is  situated  on 
ihc  Danube,  65  miles  from  Yassi,  where  that  river  is 
navigable  by  vessels  of  300  tons  burden.  Here  there 
are  public  granaries  for  wheat,  and  many  large  ware- 
houses belonging  to  private  merchants.  A  number  of 
vessels  frequent  the  harbour,  among  which  are  some  from 
the  Ionian  islands,  of  late  under  British  colours.  The 
stationary  population  of  this  town  amounts  to  7000,  but 
there  is  a  great  resort  of  strangers  engaged  in  commer- 
cial pursuits. 

Moldavia  is  part  of  the  ancient   Dacia,  whose  inha- 


bitants t-esisted  the  progress  of  the  Roman  arms.  The 
King  of  the  Visigoths,  being  compelled  to  retreat  hither 
in  the  fourth  century,  erected  a  wall  between  the 
Pruth  and  the  Danube,  where  various  antiquities  of  a 
remote  era,  as  described  by  Count  Marsili  and  other 
authors,  are  still  to  be  recognised.  In  the  thirteenth 
century  it  was  occupied  by  a  new  tribe,  under  their 
leader  IJogdan,  who  assunied  the  Sclavonic  title,  way- 
vod  or  voivodt,  equivalent  to  reigning  prince,  and  from 
him  the  country  received  the  name,  Bogdiana.  It  be- 
came tributary  to  Turkey  in  1536,  and  since,  having 
been  the  theatre  of  sanguinary  wars  between  that  em- 
pire, Russia,  and  Austria,  each  has  alternately  held 
the  sovereignty.  At  length  the  growing  power  of 
Russia  obtained  the  cession  of  the  best  portion  of  the 
province,  between  the  Pruth  and  Dneister,  in  the  year 
1812,  which  may  perhaps  be  anticipated  the  precursor 
of  the  rest,  on  the  commencement  of  the  first  hostilities 
between  the  empires. 

MOLIERE,  (Jean  Baptiste  Poquehn,)  the  most 
celebrated  auihor  of  French  comedy,  was  born  at  Paris 
in  1620.  His  father  and  granfatlier  were  valet-de- 
chaiTibie  upholsterers  to  the  royal  household  of  France. 
Young  Poquclin  remained  in  his  father's  house  till  the 
age  of  fourteen,  receiving  no  other  eilucation  than  was 
conl'orniuble  to  the  employment  which  it  was  intended 
that  he  should  follow;  but  having  acquired  a  taste  for 
reading,  he  was,  by  his  own  earnest  desire,  and  at  the 
instance  of  his  grandfather,  sent  as  a  day-scholar  to  the 
Jesuits'  College  of  Clermont.  He  there  formed  an  in- 
timacy with  Chapelle,  Bernier,  and  some  other  men  of 
promising  talents,  and  through  their  friendship  was 
permitted,  in  their  company,  to  attend  the  lectures  of 
the  celebrated  Gasscndi.  The  journey  which  Louis 
XIII.  made  to  Narbonne,  in  1641,  gave  a  temporary 
interruption  to  the  couisc  of  his  studies;  for  his  father 
having  become  infirm,  and  unable  to  follow  the  court, 
young  Poquelin  was  obliged  to  go  in  his  place,  and  to 
attend  to  the  duties  of  his  father's  office;  but  on  the 
death  of  his  father,  he  returned  to  Paris,  and  had  it  in 
his  power  once  more  to  pursue  the  bent  of  his  genius. 
It  luckily  took  a  turn  for  the  theatre.  The  taste  for 
theatrical  entertainments  was,  at  this  time,  at  a  great 
height  in  France.  Cardinal  Richlieu  himself  was  at- 
tached to  them,  and  protected  dramatic  authors. — 
Among  the  new  companies  of  comedians  which  began 
to  be  formed  at  Paris,  our  author  entered  into  one  of 
theni,  which  was  called  L'lllustre  Theatre.  It  was 
at  first  only  a  private  society,  established  for  the  sake 
of  amusement;  but  by  degrees  it  made  its  exhibitions 
public,  and  fixed  itself  in  the  suburbs  of  St.  Germain's. 
Either  from  regard  to  the  feelings  of  his  relations, 
who  disapproved  of  his  following  this  vocation,  or 
alter  the  example  of  his  comrades  on  the  stage,  our 
author  dropt  his  proper  fatiiily  name  of  Poquelin,  and 
assumed  that  of  Moliere,  by  which  he  was  destined  to 
be  known  to  posterity.  He  soon  alter  associated  him- 
self with  a  provincial  actress,  called  La  Hezart,  and 
they  formed  a  company,  which  set  out  for  Lyons.  At 
that  city,  in  1653,  his  comedy  "  L'Etourdi"  was  for 
the  first  time  represented.  Being  an  c^trly  essay,  this 
piece  (as  we  might  expect)  is  not  to  be  ranked  among 
the  masterpieces  of  Moliere.  It  has  more  intrigue  than 
interesting  delineation  of  character;  .and  the  events 
do  not  spring  out  of  each  other  with  that  felicity  and 
force  of  natural  succession,  which  he  afterwards  so  well 
knew    how  to  infuse  into  his   comic  plots;  but  it  has 
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great  vivacity  of  dialogue,  and  contains  one  character, 
the  intriguing  valet  Mascarille,  wliicli  is  highly  amus- 
ing. If  vfe  consider,  too,  the  slate  of  Frencii  comedy 
previous  to  Molicrc,  which  was  nothing  better  than  a 
compounded  imitation  of  the  extravagance  of  the  Spa- 
nish, and  the  buH'oonery  of  the  Italian  drama,  the  ap- 
pearance of  the  "  Etourdi"  must  be  regarded  as  an  era 
in  the  national  liteialure.  Tliis  comedy  went  oflf  at 
Lyons  vvith  great  eclat,  and  Molierc  proceeded  from 
thence  to  Languedoc,  in  order  to  offer  his  services  to 
the  Prince  of  Coiiti,  who  at  this  time  presided  over 
the  states  that  were  assembled  at  Beziers.  Here 
Armand  de  Bourbon,  who  had  known  our  auihor  at 
Paris,  and  had  often  been  amused  with  his  acting  in 
the  "  Illuslre  Theatre,"  received  him  witli  ^real  kind- 
ness. The  '■^Etourdi"  was  reacted  at  Beziers  with  the 
same  success  as  at  Lyons,  and  was  quickly  followed 
by  "  Le  Depit  Aii'oureux,"  and  "  Les  Precituses 
Ridicules."  The  former  of  those  pieces  displays  Mo- 
liere  as  a  poet,  still  relying  mainly  for  comic  effect  on 
the  intrigue  and  surprise  of  incident  which  prevail  in 
the  Sjianish  school ;  though  there  is  a  more  artful  ar- 
rangement of  iEicidents  than  in  the  "  Etourdi"  and 
great  pleasjntry  and  ingenuity  displayed  in  the  laby- 
rinth ol  perpkxed  situations  in  which  the  characteis 
are  involved,  and  from  which  the  denouement  dis- 
misses ihem.  The  latter  piece,  the  '■^  Precieuses  Ridi- 
cules." is  of  a  highar  order  of  comedy.  The  author 
shines  here,  for  the  first  time,  as  a  deep  and  delicate 
painter  of  manners  and  characters.  It  is  an  exquisite 
satire  on  the  affectation  of  high-flown  sentiments  and 
witty  language,  which  are  said  to  have  then  prevailed 
in  France.  The  piece  was  acted  incessantly  for  four 
months,  and  the  confluence  of  spectators  enabled  the 
managers  to  charge  double  price  for  admission  to  see 
it.  Among  the  compliments  paid  to  it,  one  is  men- 
tioned to  have  been  uttered  by  an  old  man,  who  cried 
out  from  the  gallery,  "  Courage,  Moliere  .'  voila  une 
vraie  comedie  .'"  His  reputation  was  now  widely  es- 
tablished;  and  he  had  a  right  to  congratulate  himself 
on  the  profession  which  he  had  chosen.  But  all  his 
success  and  celebrity  could  not  overcome  the  repug- 
nance of  his  relations  to  seeing  him  on  the  stage,  and 
he  was  repeatedly  besought  by  them  to  forsake  it. 
Believing  that  the  master  of  a  boarding-school,  with 
whom  he  had  once  lived,  might  have  some  influence 
with  him,  they  sent  the  grave  man  to  tiy  to  persuade 
him  to  give  up  the  life  of  a  player;  but  the  result  of 
the  embassy  was  worthy  of  the  history  of  a  comic  ac- 
tor and  comic  author.  Instead  ol  being  converted  by 
his  friend  the  schoolmaster,  he  persuaded  the  elderly 
gentleman  to  become  himself  a  player,  and  launched 
him  on  the  boards  in  the  character  of  a  comic  doctor, 
which  he  thought  suited  his  appearance.*  He  next 
visited  Grenoble  and  Rouen,  and  from  the  latter  place 
returned  to  Paris,  under  the  protection  of  Gaston  Duke 
of  Orleans,  who  introduced  him  to  Louis  XIV.  and 
the  Queen.  He  obtained  permission  to  open  a  theatre 
in  the  metropolis  ;  and  the  Guard  in  the  old  Louvre 
was  first  allotted  him  for  that  purpose.  In  1664.  it 
was  changed  for  that  in  the  Palais  Royal,  and,  in  1665, 
he  was  placed  in  the  service  of  the  King,  with  a  pen 
sion.  He  continually  fed  his  reputation  with  new 
works,  and  produced  many  farces  and  slight  pieces, 
besides  his  regular  comedies.     In  15    tars  he  suppliecl 


the  theatre  with  thirty  productions.  Though  his  fame, 
however,  was  on  the  whole  progressive,  he  was  neither 
exempted  from  invidious  nor  just  criticism;  nor  were 
all  hi=  pieces  equally  well  received.  From  his  comedy 
"  Le  Cocu  Imaffitmire,"  it  was  supposed  that  his  style 
impiovi-d  :ifier  his  establishment  in  Paris  ;  but  his 
"  Bon  Garcia  rfe  A'avarre"  acquired  no  reputation, 
anu  he  yielded  to  the  public  opinion  by  forbearing  to 
print  it.  In  his  subsequent  piece,  "  L'Ecolc  des  Ma- 
ris," he  however  indemnified  himself  for  this  temporary 
failure.  Among  the  principal  objects  of  his  satire, 
were  the  coxcomb  men  of  quality  of  his  time,  called 
the  petits-mailres,  the  pedants,  and  the  affected  belles 
esprits,  male  and  female,  and  the  medical  faculty. 
His  L'Amour  Medecin  was  the  first  piece  in  which  he 
embarked  in  a  war  with  the  last  of  these  tribes,  which 
continued  all  his  life  ;  for  the  "  Malade  Imaginaire"  in 
which  he  still  holds  up  the  faculty  to  ridicule,  was  the 
concluding  work  of  his  life.  The  influence  of  common 
sense  on  modern  manners  has,  no  doubt,  stript  every 
description  of  professional  men  of  any  peculiarities 
which  formerly  belonged  to  them,  so  that  Moliere's 
picture  of  doctors  in  the  17th  century  is  likely  to  ap- 
pi;ar  to  us  more  exaggerated  and  illiberal  than  it  really 
was  with  regard  to  the  originals:  nor  is  it  assuming 
too  much  to  suppose,  that  the  very  ridicule  of  Moliere 
contributed  to  diminish  those  traits  of  charlatanism  and 
pedantry,  which  it  would  be,  at  this  day,  the  lowest 
resource  of  caricature  and  farce  to  ascribe  to  the  medi- 
cal character.  His  comedy  of  the  "  Misantrope"  is 
placed  by  his  admirers  in  French  criticism  very  high 
in  the  scale  of  his  works,  perhaps  it  is  generally  re- 
garded as  inferior  only  to  Tartuffe.  It  is  sadly  defec- 
tive, however,  in  interesting  action,  and  has  a  great 
deal  of  prosing  discussion  in  the  dialogue,  meant  to 
pourtray  characters  by  the  repeated  expression  of  their 
opinions  and  principles.  In  this  respect  he  sometimes 
reminds  us  of  our  own  Ben  Jonson,  and  his  imitators 
Cartwright  and  Randolph,  in  their  less  happy  mo- 
ments, when  they  substitute  hard  and  abstracted  ideas 
of  human  character  for  its  natural  development,  and 
for  the  amusing  business  of  comedy.  The  "  Miaan- 
trope"  was,  accordingly,  too  spiritual  in  its  touches  for 
the  Parisian  audiences,  and  it  was  not  so  kindly  re- 
ceived as  his  pieces  of  broader  humour.  In  recom- 
pense, it  has  since  received  the  suffrages  of  the  more 
philosophical  class  of  French  critics,  and  it  has  unques- 
tionably some  fine  traits  of  character-painting,  amidst 
the  superabundance  of  its  opinionative  discussion.  One 
philosopher,  J.  J,  Rousseau,  has,  with  his  accustomed 
singularity,  objected  to  it  on  the  grounds  of  its  moral 
tendency.  "  It  is  a  piece  (he  says)  which  holds  vir- 
tue  up  to  ridicule.  This  paradox  was  worthy  of  the 
writer  who  would  have  sent  back  human  nature  to 
barbarisiTi  as  to  a  golden  age.  The  misanthrope  Al- 
ceste,  Moliere's  hero,  he  observes,  is  a  man  of  recti- 
tude, sincerity,  and  genuine  worth  ;  and  yet  he  is  made 
to  appear  ridiculous."  All  this  is  sophistry.  Alceste, 
it  is  true,  is  represented  as  an  honest  man,  whose 
'■'■failings  lean  to  virtue's  side ;"  but  still,  with  all  his 
worth,  he  has  failings,  and  they  are  legitimate  objects 
of  ridicule.  The  misanihrope's  love  of  truth  and  plain 
dealing  is  carried,  as  Rousseau's  sometimes  were,  to 
spleen  and  rudeness ;  as,  for  instance,  when  he  has  the 
cruelty   to  tell  a    poor  vain  poet   to  his  face,  that   his 


'  We  quote  this  anecdote  from  Les  Annaki  Dramatigues,  published  at  Paris  in  1810. 
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verses  are  execrable.  His  posiiiveness  in  maintaining 
this  point  is  made  entertainingly  extravagant,  when, 
on  being  toltl  that  he  is  to  be  lakcii  before  a  court  of 
the  marshals  of  France,  he  olTcrs  to  prove  that  any  man 
deserves  to  be  hani;ed  for  niakinj^  such  verses.  Mere 
the  virtue  of  sincerity  is  not,  as  Uosscau  alleges,  held 
up  to  derision  ;  but  the  misdirection  of  the  vii  lue.  We 
art;,  not  made  to  laugh  at  the  misanthrope's  love  of 
truth — but  at  his  putting  himself  into  a  passion  about 
a  trille,  which  neither  called  for  his  sincerity,  nor  jus- 
tified his  ill  temper.  The  scene  is  therefore  neither 
immoral  nor  irrational.  15ui  still  Rousseau  will  insist 
that  Moliere  has  degraded  the  picture  of  a  good  man, 
at  the  expense  of  consistency  of  character.  He  ought, 
he  says,  to  have  made  him  furious  only  against  public 
vices,  and  not  against  the  personal  traits  of  wickedness 
of  which  he  is  the  victim.  The  plain  answer  to  this 
is,  that  it  is  most  natural  for  a  man  to  feel  indignant 
at  the  vices  which  immediately  affect  his  own  happi- 
ness. Moliere  certainly  might  have  made  his  hero  a 
fiublic-s/iiri!c(l  7iiisanl/iro/ie  ;  but  unfortunately  there 
are  so  few  men-haters  of  this  description,  who  are  be- 
lieved to  be  sincerely  abstracted  from  all  considerations 
of  their  own  interest,  that  a  misanthrope  insensible  to 
personal  injuries  would  not  have  been,  probably,  re- 
ceived as  a  very  natural  character.  He  might  have 
made  him,  if  he  had  liked,  a  perfect  and  a  wise  being  ; 
but  where  would  have  been  then  the  scope  for  comedy  I 
Where  would  have  been  the  failings  to  instruct  us  ? 
And  if  he  meant  to  paint  a  misanthrope,  with  what 
consistency  could  he  exhibit  a  wise  and  perfect  being  ? 
Such  a  man,  if  he  existed,  would  not  hate  his  species,  but 
regard  their  errors  with  the  very  soul  of  compassion. 

His  "  Turtufft"  is  esteemed  by  his  countrymen  as 
the  masterpiece  of  his  works,  and  of  their  national 
drama.  We  must  own  that,  to  our  taste,  some  others 
of  his  comedies,  such  as  "  Le  Bourgeois  Gentilhoynme," 
"  L'Ecole  des  Femnie,"  Sec.  and  "  Le  Malade  Imaginaire," 
which  bring  "  laughter  shakmg  both  her  sides,"  seem 
to  possess  a  more  veiitable  tone  of  humour  than  the  ex- 
hibition of  so  dark  a  villain  as  Tartuffe.  We  are  not 
deterred  from  avowing  this  preference  by  the  common 
remark,  that  the  first  and  last  of  these  pieces,  in  parti- 
cular, incline  to  broad  f.'.rce,  and  give  us  rather  cari- 
catures of  transient  follies  in  the  manners  of  society, 
than  draughts  of  permanent  resemblance  to  human 
nature.  But  though  the  ludicrous  images  in  these  co- 
medies may  be  bold  and  broad,  we  are  not  aware  that 
they  are  unnatural ;  on  the  contrary,  though  they  are 
heightened  sketches  of  follies,  which  never  meet  us  so 
glaringly  in  real  society,  we  believe  they  seize  the  vcr 
ritable,  essential,  and  permanent  trails  of  the  ridiculous 
in  human  character.  The  absurdities  and  frailties  of 
the  species  may  be  thus  shewn,  like  playful  or  perni- 
cious insects  through  a  magnifying  glass,  but  their 
stings  and  gambols  and  propensities  are,  by  that  means, 
only  shewn  to  us  more  distinctly.  With  respect  to  the 
Tartuffe,  the  fault  of  its  conclusion,  by  a  resource  sup- 
posed illegitimate  in  the  drama,  has  been  a  thousand 
times  noticed,  namely,  the  order  from  supreme  autho- 
rity, which  arrests  the  villain  when  he  is  at  the  height 
of  his  triumph,  and  conducts  him  to  a  terrible  punish- 
ment. The  gravity  of  the  scene,  we  confess,  seems  to 
us  a  greater  departure  from  comic  effect  than  the  means 
employed  for  the  denouement;  and  in  what  we  have 
saif'  of  'he  Tartuffe,  we  only  mean  that  it  is  less  exhi- 
larating than  the  other  comedies  which  have  been  men- 


tioned. As  an  effort  of  skill  and  ingenuity,  it  is  won- 
derful, for  the  ait  with  which  he  throws  a  risible  in- 
terest  over  the  exhibition  of  such  dark  traits  of  atrocity 
as  those  of  Tartuffe,  and  with  which  he  amuses  us  by 
the  success  of  a  knave,  all  the  time  we  are  impatient 
for  his  detection.  The  subject  was  difficult,  but  Mo- 
liere h.id  to  encounter  other  difficulties  than  those  of 
his  subject.  His  exposure  of  the  vice  of  hypocrisy  in 
Tartufie  alarmed  not  only  hypocrites,  but  some  of  the 
weak  and  well  meaning  devout.  ^Vhethe^  we  are  to 
reckon  Louis  XIV.,  and  his  immediate  advisers  on  this 
point,  among  the  real  or  pretended  devotees,  it  is  cer- 
tain that  his  Majesty,  for  some  time,  laid  his  veto  on 
the  representation  of  the  comedy.  The  three  first  acts 
of  Tartuffe  had  been  represented,  after  the  fetes  of 
Versailles,  in  1664,  in  presence  of  the  King  und  the 
Queen-mother  and  consort.  Louis  declared,  that,  for 
his  own  part,  he  had  nothing  to  say  against  the  co- 
medy ;  but  he  forbade  its  being  represented  in  public, 
till  it  should  be  examined  by  persons  capable  of  esti- 
mating its  moral  tendency.  The  bigots  availed  them- 
selves of  this  circumstance  to  raise  a  clamour  against 
the  piece  ;  though,  for  the  most  part,  they  were  little 
acquainted  with  its  contents.  A  pious  curate,  in  a  book 
which  he  presented  to  the  king,  decided  that  the  au- 
thor deserved  to  be  burnt  alive,  and  upon  his  own  pri- 
vate authority  awarded  that  punishment  to  Moliere. 
Some  of  the  higher  clergy,  however,  having  had  the 
moderation  to  hear  the  comedy  read,  were  pleased  to 
judge  of  it  more  charitably.  A  verbal  permission  for  its 
representation  was  obtained  from  the  king.  The  poet 
softened  some  expressions,  which  had  appeared  offen- 
sive ;  he  gave  it  the  title  of  "  L'lmposteur,"  and  dis- 
guised the  person  of  his  hypocrite  under  the  appear- 
ance of  a  man  of  fashion,  giving  him  a  small  hat,  bushy 
locks,  a  sword,  and  a  laced  suit  of  clothes.  In  this 
state  Tartufie  was  risked  on  the  stage  in  1657,  and 
was  received  with  applauses;  but  next  dayan  order 
was  sent  to  suspend  its  representation  ;  and  though,  at 
Moliere's  instance,  two  gentlemen,  "  La  Thorilliere,"  and 
"  La  Grange,"  repaired  to  the  camp  before  Lille,  where 
the  King  then  was,  and  presented  a  memorial  in  fa- 
vour of  the  piece,  it  was  not  till  two  years  later  that 
his  Majesty  gave  an  authentic  permission  for  its  being 
again  brought  on  the  stage.  When  it  became  fully 
known,  the  hypocrites  were  confounded,  and  the  poet 
was  justified,  with  regard  to  the  dangers  to  the  cause  of 
morality  which  were  supposed  to  be  apprehended  from 
the  play  of  Tartuffe.  We  omit  to  give  the  particular 
dates  or  names  of  his  numerous  pieces.  "  La  Malade 
Imaginaire"  was  the  last  of  his  compositions.  The  day 
on  which  it  was  to  be  represented  for  the  third  time,  he 
felt  himself  more  indisposed  than  usual  with  a  complaint 
in  his  chest,  to  which  he  had  been  subject  for  a  long 
time,  and  which  had  brought  on  an  almost  incessant 
cough.  He  makes  an  allusion  to  this  infirmity,  which 
must  have  often  interfered  with  his  acting,  when  Fro- 
sine  says  in  "  the  Avare"  to  Harpagon,  a  part  which 
Moliere  played,  "  Cela  n'est  rien,  voire  fluxion  ne  vous 
sied  point  mal,  et  vous  avez  grace  a  toupir."  (L'Avare, 
act  2,  scene  6  )  His  wife  and  friends  inlreated  him  to 
defer  the  representation  of"  Le  Malade  Imaginaire"  till 
his  health  should  be  somewhat  reinstated;  but  he  an- 
swered, "  Whiit  then  must  become  of  so  many  poor 
people,  who  depend  upon  its  representation  for  their 
bread  I  I  should  reproach  myself  for  having  neglected  a 
single  day  to  have  supplied  them  with  necessaries."  He 
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accordingly  exerted  himself  on  the  stage  with  unusual 
spirit,  in  performing  this  comedy;  but  in  the  ihiiii  act 
he  was  seized  with  a  convulsion  fit,  which  he  vainly  at- 
tempted to  disguise  to  the  spectators  by  a  forced  laugh. 
He  was  carried  home  to  his  house  in  the  Rue  de  Riche- 
lieu, where  his  cough  augmented  exceedingly,  and 
brought  on  a  vomiting  of  blood,  that  ended  in  suffocation. 
He  exjjired  on  the  17th  February,  1673,  aged  53 — sup- 
ported by  two  women  of  the  religious  sisterhood,  who 
used  to  come  to  Paris  in  time  of  Lent,  for  the  purposes 
of  charily.  Harlai,  the  Archbishop  of  Paris,  a  man  of 
dissolute  morals,  but  desirous  of  pleasing  the  rigorists 
of  the  Roman  church,  refused  him  Christian  burial ;  but 
the  King  interposed,  and  the  prelate,  after  pretending  to 
investigate  the  character  of  Moliere,  and  to  be  satisfied 
with  the  accounts  which  he  received  of  his  religion  and 
probity,  allowed  that  he  should  be  interred  privately  in  a 
chapel  of  the  parish  of  St.  Eustache.  Another  story  is 
told,  of  the  King  having  sent  for  the  curate  of  the  same 
parish,  who,  like  his  superior,  had  scruples  about  the 
right  of  a  player  to  be  buried  in  consecrated  earth.  "  To 
what  depth  is  your  ground  consecrated  i"  the  King  is 
said  to  have  inquired.  "  To  the  depth  of  four  feet," 
answered  the  clergyman.  "  Well  then,"  replied  Louis, 
"  let  Moliere  be  buried  six  feet  deep;"  and  he  added,  as 
he  turned  his  back  upon  the  cure,  "  let  me  hear  no  more 
about  this  business."  The  bigotry  of  the  populace  im- 
peded even  the  obscure  funeral  honours  which  were 
allowed  to  be  paid  to  him,  for  they  collected  in  great 
crowds  before  the  door  of  his  house  on  the  day  on  which 
his  corpse  was  brought  out.  Such  was  the  return  which 
his  country  made  to  the  man  whom  Racine  himself  pro- 
nounced to  be  ihc  greatest  of  his  age.  His  wife,  on 
hearing  the  refusal  of  the  clergy  to  allow  him  Chiiblian 
burial,  is  said  to  have  exclaimed  with  tears  in  her  eyes, 
"France  grudges  a  tomb  to  him  to  nvhom  Greece  nuould 
have  erected  altars  .'"  The  sajing  was  just  and  pathetic. 
It  is  only  to  be  regretted,  that  the  wife  whos[X}ke  it  was 
not,  if  we  may  trust  the  genera!  report,  wurt  y  of  Mo- 
liere. He  is  said  to  have  been  himself  tie  victim  of  the 
most  grievous  of  matrimonial  distresses,  which  he  paints 
so  facetiously  in  comedy.  The  populace,  whom  his 
widow  bribed  to  respect  his  remains,  followed  him  de- 
cently to  his  grave;  where  he  was  quietly  deposited  by 
the  light  of  an  hundred  flambeaus,  which  his  friends 
cariied  to  the  ceremony.  His  widow  afterwards  mar- 
ried a  comedian  of  the  name  of  Guerin.  She  was  the 
daughter  of  Madame  Bezart,  with  whom  he  made  his 
first  theatrical  excursion  to  Lyons,  and  with  whom,  it 
seem*  to  be  confessed  by  his  biographers,  that  he  had 
had  a  connexion  before  he  was  married  to  the  daughter. 
The  exasperated  envy  of  some  of  his  literary  opponents 
accused  him  of  espousing  his  own  daughter  in  this 
Mademoiselle  Bezart  ;  l)ul  the  calumny  is  suflicienlly 
refuted  by  distinct  evidence,  that  she  was  boin  before 
Moliere  Ijecame  acquainted  with  her  mother.  JNloliere 
was  in  his  person  above  the  middle  size,  of  a  noble 
carriage,  handsome  limbs,  and  an  exceedingly  expres- 
sive countenance.  His  walk  was  slow — his  air  serious. 
—He  had  a  high  nose,  a  large  mouth,  a  dark  com- 
plexion, and  very  black,  thick,  and  flexible  eye-brows, 
which  made  his  physiognomy  very  striking  in  comedy. 
He  was  not,  probably,  a  first  rate  performer,  owing  to 
the  weakness  of  his  voice  ;  but  from  the  prominent  parts 
■which  he  took  in  his  own  comedies,  he  must  have  been 
a  considerable  one,  and  by  no  means  incapable  of  doing 
justice  to  the  characters  which  his  imagination  so  strong- 


ly conceived.  We  are  told  by  the  French  actress,  who 
gives  this  minute  description  of  his  appearance,  that  he 
Was  fond  of  talking  (;7  aimoit  fort  a  haranguir)  and  that, 
when  he  read  his  pieces  to  his  fellow-actors,  he  always 
wished  them  to  bring  their  children,  in  order  that  he 
might  draw  hints  from  their  natural  movements.  The 
same  person  adds,  that  he  was  mild,  courteous,  and  kind 
in  his  general  intercourse.  He  was  not  envious:  to  be 
sure  he  had  little  occasion  to  be  so.  ^Vhen  the  "  Plai- 
deurs,"  a  comedy  by  Racine,  with  whom  he  was  at  that 
time  on  bad  terms,  had  lost  possession  of  the  stage,  he 
was  the  first  to  assert  its  merit,  and  to  bring  it  back  to 
popularity.  In  company  that  pleased  him,  his  conver- 
sation was  very  pleasant ;  but,  as  the  contrary  ofiener 
happened,  he  was  apt  to  be  absent  and  melancholic  in 
society,  and  consoled  himself  with  secretly  remarking 
the  traits  and  manners  of  those  about  him,  in  order  to 
store  them  up  as  hints  for  comedy.  Many  anecdotes  of 
his  benevolence  are  recorded.  His  friend  Baron  one 
day  mentioned  to  him  the  case  of  a  man  whom  extreme 
poverty  prevented  from  waiting  on  him.  His  name  was 
Mondorge. — "  I  know  him,"  said  Moliere.  "  He  was  a 
comrade  of  mine  in  Languedoc,  and  an  honest  man.  How- 
much  do  you  think  1  should  give  him  ?"  "  Four  pistoles," 
said  Baron,  after  some  hesitation.  "  Here,  then,"  re- 
plied Moliere,  "are  four  pistoles  for  me,  and  here  are 
twenty  more,  which  you  shall  give  him  from  yourself." 
Mondorge  was  introduced  lo  him  :  Moliere  received  him 
with  open  arms,  and  gave  him  also  a  magnificent  dress, 
which  enabled  him  to  perform  a  tragedy.  A  beggar  once 
asked  our  poet  for  charity,  and  he  gave  him  a  piece  of 
gold.  The  mendicant  brought  it  back,  saying  he  sup- 
posed it  was  a  mistake.  "  In  what  a  hole  has  virtue 
hid  herself  1"  exclaimed  Moliere,  and  gave  another  gold 
piece  to  the  poor  man,  telling  him  there  was  no  mistake. 
His  death,  as  we  have  seen,  was  occasioned  by  an  im- 
pulse of  benevolence.  A  high  niche  in  the  temple  of 
modern  genius  is  confessedly  to  be  assigned  lo  iliis 
wiiiei,  but  whether  he  is  lo  be  ranked  amoni;  the  few 
first  rate  comic  poets  who  bear  the  palm  in  universal 
literature,  ancient  and  modern,  is  a  question  still  ai;itated 
between  the  schools  of  French  and  German  criticism. 
Voltaire  has  named  him  the  father  of  true  comedy,  and 
as  far  as  the  French  stage  is  concerned,  nobody  will  dis- 
pute the  assertion.  According  to  La  Harpe,  he  is  the 
first  of  philosophical  moralists  ;  comedy  and  Moliere  are 
synonymous  terms,  and  his  pieces  are  schools  of  in- 
struction for  the  world.  Chamfort  calls  him  the  most 
amiable  teacher  of  human  nature  since  Socrates,  and 
affirms  that  Julius  Csesar,  who  called  Terence  a  half 
Menander,  would  have  denominated  Menander  a  half 
Moliere.  Unhappily  Julius  Caesar's  opinion  about  Alo- 
liere  is  not  to  be  collected  with  precision,  and  wc  know 
too  little  of  Menander  to  institute  a  fair  comparison.  But 
it  is  easier  lo  compare  Moliere  with  the  poets  of  anti- 
quity whose  subjects  he  has  adopted  ;  and,  whatever  may 
be  the  result  of  the  comparison,  it  is  a  respectable  trait 
in  his  literary  character,  that  he  had  sufficient  knowledge 
and  taste  to  apply  to  classical  souices  for  enriching  his 
drama.  He  brought,  indeed,  to  the  vocation  of  a  dramatic 
writer,  the  most  eminently  useful  and  creditable  advan- 
tages. Though  born  in  middling  life,  he  had  opportu- 
nities of  studying  the  manners  ol  the  court.  He  had 
studied  Spanish  and  Italian  comedy,  and  he  was  able  to 
draw  from  Plautus  and  Terence  the  attic  salt  and  true 
tone  of  comic  character.  He  possessed  an  inexhaustible 
fund  of  gaiety,  congenial   with  the   best  models  from 
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■which  he  drew  his  resources ;  and  even  those  who  as- 
cribed to  him  scarcely  more  than  the  merit  of  farce  and 
caricature  in  comedy,  acknowledge  that  he  designs 
amusing  caricatures  with  the  firmest  and  happiest  traits. 
They  acknowledge,  for  instance,  that  even  in  farcical 
creation,  the  vain-glorious  soldier  of  Plautus  is  less  ably 
pourtrayed  than  the  Bourgeois  Gentilhonime  of  Moliere. 
The  German  wi  iters,  and  even  Dacier  among  tlie  French, 
accuse  him,  however,  of  having,  for  the  most  part,  spoilt 
the  simple  comic  conceptions  of  the  ancients,  by  accom- 
lljodating  them  to  modern  manners,  and  by  making  the 
plots  more  artificial.  We  must  recollect,  that  if  this 
was  a  fault  in  Moliere,  it  was  not  easily  avoided.  By 
simply  translating  the  plays  of  Plautus  and  Terence,  he 
could  not  have  pleased  a  modern  audience  had  he  given 
his  classical  drama  in  its  naked  simplicity.  He  has  bor- 
rowed the  idea  of  his  "Avare"  froin  the  Aulularia  of 
Plautus.  Instead  of  a  simple  miser,  he  has  given  us  a 
miser  in  love.  On  this  charge  it  has  been  remarked, 
that  the  morale  of  the  piece  is  not  improved,  but  spoilt, 
because,  if  an  old  amorous  dotard  should  go  to  the  theatre 
and  see  the  piece  represented,  he  might  say  to  himself, 
I  care  little  for  this  satire,  for  I  am  not  a  miser  ;  and  if 
a  miser,  who  happened  not  to  be  in  love,  should  go  to 
see  it,  he  might,  with  equal  justice  say,  "  Very  true,  I 
am  fond  of  money  ;  but  I  thank  my  stars,  I  am  not  in 
love."  We  perceive  nothing  conclusive  in  this  argu- 
ment against  the  propriety  of  Moliere  doubling  comic 
effect  by  the  conception  of  an  amorous  miser;  and  if  it 
■was  not  an  improvement  on  classical  simplicity,  it  was 
at  least  an  agreeable  variety,  acquired  by  departing  from 
it.  In  like  manner  we  can  read  his  Amphytrion  without 
diminished  admiration  of  Plautus;  but  still  acknowledging 
that  Moliere  has  made  some  departures  from  the  origi. 


nal  of  considerable  skill  and  felicity.  The  same  cannot 
certainly  be  said  of  his  Fourberies  de  Scapin,  where  the 
Phormio  of  Terence  is  by  no  means  altered  for  the  bet- 
ter. The  French  seem  to  consider  his  reputation  as 
chiefly  established  on  his  "  Ecote  des  Femmca"  "  Tar- 
tuffe"  "  Misantrofie,"  and  "  Femmes  Scavanlea."  The 
two  last,  we  con.eive,  have  too  little  amusing  action  to 
rank  in  the  very  highest  class  of  comedies.  But  the 
Tartuffe,  in  spite  of  the  objection  of  its  too  grave  inci- 
dents, is  a  master-piece  of  deep  drawn  character.  The 
Ecole  des  Femmes  is  certainly  inimitable  for  its  comic 
lorce,  rapidity  of  movement,  and  for  lively  and  original 
ideas.  The  Bourgeois  Gentilhomme  may  perhaps  be 
too  farcical  in  the  last  acts,  when  the  hero  gives  his 
daughter  to  the  son  of  the  Grand  Turk,  and  becomes  a 
Mamamouchi.  But  Monsieur  Jourdain  and  his  wife, 
and  the  cool-blooded  courtier  Dormine,  with  the  whole 
contents  of  the  three  first  acts,  form  a  treat  for  the  risible 
faculties,  which,  we  believe,  no  production  of  the  stage 
ever  surpassed.  The  court  of  Louis  the  XIV.  was  so 
deplorably  dull,  as  not  to  understand  the  humour  of  the 
piece  when  it  was  first  acted  ;  but  the  king  had  a  better 
taste,  and  told  Moliere,  that  he  had  never  laughed  so 
heartily  in  his  life.  The  Court  was  converted  to  his 
opinion,  and  for  once  we  can  look  on  the  authority  of 
Louis  the  XIV.  without  regretting  that  it  was  arbitrary. 
The  Frcncii  Academy,  for  some  time  before  the  death 
of  Moliere,  wished  to  persuade  him  to  give  up  the  life  of 
a  comedian,  that  he  might  become  a  member  of  their 
society.  After  his  decease,  they  voted  him  a  public 
cloge,  and  placed  his  bust  in  their  hall,  with  this  inscrip- 
tion, expressive  of  regret  that  he  had  not  become  an 
academician, 

"  Hien  ne  manque  a  sa  glorie — il  manque  a  la  notre." 


MOLLUSCA 


The  history  of  the  great  division  of  animals  to  which 
the  term  Mollusca  is  now  exclusively  confined,  was 
investigated  in  a  very  imperfect  manner  by  the  earlier 
naturalists.  They  attended  merely  to  the  characters 
furnished  by  the  external  appearance,  and  consequently 
formed  their  systematical  divisions  without  regard  to  the 
natural  affinities  of  the  animals — affinities  which  can 
only  be  traced  by  an  examination  of  the  structure  and 
functions  of  all  the  organs. 

The  first  general  attempt  at  classification,  worthy  of 
notice,  appears  in  the  twelfth  edition  of  the  Systema 
Katur£  of  Linnaeus.  In  this  work,  all  the  animals 
■which  were  considered  by  the  ancients  as  Exanguine- 
ous,  and  termed  by  the  more  recent  naturalists,  Inver- 
tebral,  were,  with  the  exception  of  insects,  included  in 
his  sixth  and  last  class,  which  he  denominated  Vermes, 
and  assigned  to  it  the  following  distinguishing  charac- 
ters.—  Cor,  uniloculare,  inauritum  ;  Sanie  frigida.  Sfii- 
racula  obscura.  Maxillx  multifariae,  variae  variis.  Penes 
■varii  hermaphroditis  Androgynis.  Sensus :  Tentacula 
(caput  nullum,  vix  oculi,  non  aures,  nares.)  Tegmenta 
calcurea  aut  nulla,  nisi  spinas.  Fulcra  :  nuUi  Pedes  aut 
Pinnas.  This  class  of  vermes  was  again  divided  into 
four  orders — Jnteslina,  animalia  simplicia,  absque  artu- 
bus,  nuda.  Mollusca,  animalia  simplicia,  nuda  (absque 
testa  inhabitata,)  urtubus  instructa.  Testacea,  animalia 
Mollusca,  simplicia,  domo,  saepius  calcarea,  propria 
obtecta.    Lithofihyta,    animalia    Mollusca,    composita. 


Corallium  calcareum,fixum,  quod  inaedificarunt  animalia 
affixa.  Zoofihyta  animalia  composita,  efflorescentia. 
Stirps  vegetans,  metamorphosi  transiens  inflorens  ani- 
mal. The  second  and  third  orders,  Mollusca  and  Tes- 
tacea, include  the  animals  to  which  our  attention  is  to  be 
directed  in  this  article. 

This  systematical  arrangement  of  Linnjeus,  while  it 
contributed  greatly  to  enlarge  the  number  of  species, 
had  a  tendency  to  divert  the  attention  from  the  examina- 
tion of  their  structure.  The  external  form  was  exclu- 
sively employed  to  furnish  the  distinguishing  characters, 
and  was  therefore  chiefly  regarded  by  the  student,  in 
reference  both  to  genera  and  species.  The  relation  be- 
tween the  external  appearance,  and  the  internal  structure, 
not  having  been  previously  determined,  these  characters 
were  obviously  artificial,  and  the  unnatural  combinations 
which  resulted  from  their  employment,  displayed  them- 
selves in  every  genus  of  any  extent.  In  the  same  genus 
animals  were  to  be  found  which  respire  in  air,  associated 
with  those  which  perform  the  same  function  by  means  of 
gills,  in  water;  or  animals  whose  gills  are  like  leaves 
placed  externally,  with  those  having  their  gills  in  an  in- 
ternal cavity.  Such  incongruous  combinations  chiefly 
prevail  among  the  vermes  testacea,  where  the  shell  is 
exclusively  employed  in  the  determination  of  genera  and 
species.  There  is  another  imperfection  in  this  system, 
arising  from  the  separation  of  the  naked  and  testaceous 
mollusca  into  distinct  orders.     There  is  no  such  line  of 
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dibtinciion  observed  by  nature;  and  very  considerable 
difficulties  occur  in  its  practical  application  as  an  arti- 
ficial arrangemtnt.  Not  a  few  animals  included  in  the 
testacea,  as  the  Bulla  aperta,  have  the  shell  so  concealed 
under  the  skin,  that  it  can  only  be  rendered  vibil)le  by 
the  separation  of  the  softer  parts ;  and  several  animals, 
included  among  the  naked  moUusca,  are  covered,  in  par- 
ticular places,  by  a  corneous  or  shelly  plate,  as  the 
Aplysiae.  In  consequence  of  these  circumstanecs,  genera 
which  are  nearly  related  are  placed  in  diiTerenl  orders, 
while  those  which  possess  few  common  properties  are 
grouped  together. 

Independent  of  these  objections,  which  have  been 
made  against  the  Linnaean  classification  of  molluscous 
animals,  it  is  still  penniaciously  adhered  to  by  many 
British  naturalists.  This  influence  of  the  idolum  tlieatri 
is  the  more  to  be  regretted,  as  it  has  retarded  llx  pio- 
gress  of  science,  limited  the  field  of  observation,  and 
preverited  us  from  availing  ourselves  of  the  improve- 
ments which  have  resulted  from  the  labours  of  our  con- 
tinental neighbours. 

For  many  years  the  influence  of  the  artificial  method 
of  Linnaeus,  in  botany,  had  been  successfully  assailed  in 
France  ;  and  the  follosvcrs  of  the  natural  method  at 
length  became  so  numerous  as  to  secure  it  a  favourable 
reception.  Various  eflorts  were  likewise  made  to  pro- 
mote its  introduction  into  the  science  of  zoology.  This 
was  at  length  triumphantly  eft'ected,  in  regard  to  mollus- 
cous animals,  by  ^I.  G.  Cuvier.  Other  enquirers,  it  is 
true,  largely  contributed  to  the  accomplishment  of  this 
desirable  end  :  three  of  whom,  distinguished  by  their 
patient  industry,  deserve  to  be  particularly  enumerated, 
Adamson,  MuUer,  and  Poll.  The  former  paved  the  way 
to  the  modern  arrangements,  in  his  Historic  A'alurelle  du 
Senegal.  MuUer  explored  the  molluscous  animals  of 
Denmark,  and  published  the  result  of  his  observations  in 
the  Zooiogia  Danica,  and  his  Vermium  Terrcstrium  et 
Fluviatilium  Historia.  Poll,  directing  his  attention  to  the 
structure  of  the  animals  inhabiting  the  muliivalve  and 
bivalve  shells,  published  his  laborious  observations  in  his 
Testacea  utriusque  Sicilij:  eorutnyue  Historia  et  Anatomic. 
^I;my  other  authors  might  be  enumerated,  who  have 
likewise  contributed  to  extend  our  knowledge  of  the 
structure  of  molluscous  animals,  as  Lister,  Monro,  and 
Home;  but  as  we  shall  have  occasion  afterwards  to 
advert  to  their  labours,  it  is  unnecessary  to  enter  into 
further  details. 

The  first  cfTorts  of  Guvicr  to  illustrate  this  depart- 
ment of  zoology,  though  necessarily  imperfect,  excited 
the  attention  of  naturalists  to  the  subject,  and  were  the 
prelude  to  those  mighty  achievements,  more  recently 
made  known  to  the  world  in  his  various  papers  inserted 
in  the  Annates  du  Atuseiim,  and  lepubiished  under  the 
titlt  Memoires Jiour  senir  a  I' Histoire  et  a  I' Anatomie  des 
Motlusguesi  in  one  volume  quarto,  Paris,  1815.  These 
papers  niuy  be  considered  as  models  of  minute  and  ac- 
curate research,  perspicuous  dcicription,  and  candid 
criticism,  and  merit  the  careful  ant:  frequent  perusal  of 
the  student  of  molluseous  animals.  In  the  second  volume 
of  a  more  recent  work  by  the  same  author,  entitled  Le 
Hegne  Animal  destribue  d'afires  son  Organization,  Paris, 
1817,  he  has  given  a  synoptical  view  of  the  subject, 
which  we  intend  to  make  the  basis  of  the  following 
article. 

As  a  preliminary  step  to  an  examination  of  the  divi- 
sions of  molluscous  animals,  we  shall  take  a  very  gene- 
ral view  ol  their  structure  and  functions,  restrvmg  the 
more  minute  details  to   be  given  under   the   different 
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groups  into  which  they  have  been  arranged.  Indeed, 
the  several  organs,  as  they  appear  in  the  different  tribes, 
are  so  variously  modified,  that  few  common  properties 
can  be  enumerated.  In  this  section,  however,  we  shall 
be  able  to  mark  the  course  to  be  observed  in  the  illustra- 
tion of  the  subordinate  divisions,  endeavouring,  at  the 
same  lime,  to  avoid  saying  any  thing  which  will  again 
require  to  be  repeated. 

1.  General  Form. — The  molluscous  animals  exhibit 
very  remarkable  differences  in  their  form,  and  the  num- 
ber and  position  of  their  externa!  members.  Neither 
head  nor  foot  can  be  observed  in  some,  the  principal 
organs  being  enclosed  in  a  bag  pierced  with  apertures 
for  the  entrance  of  the  food  and  egicss  of  the  excre- 
mentitious  matter.  In  some,  whose  exterior  is  still 
remarkably  simple,  cuiicular  elongations,  termed  tcnta- 
cula,  surround  the  mouth,  and  a  foot,  or  ii.srument  of 
motion,  may  likewise  be  perceived.  This  last  organ  is 
in  some  free  at  one  extremity,  in  others  attached  to  the 
body  throughout  its  whole  length.  In  many  species 
there  is  a  head,  not,  however,  analogous  to  that  mem- 
ber in  the  vertebral  animals,  and  containing  the  brain 
and  organs  of  the  senses,  but  distinguished  as  the  ante- 
rior extremity  of  the  body,  separated  fiom  the  back  by 
a  slight  groove,  and  containing  the  mouth  and  tentacula. 

In  many  of  the  animals  of  this  division,  the  different 
members  of  the  body  are  in  pairs,  and  arc  arranged,  in 
reference  to  a  mesial  plane,  into  right  and  left.  In 
some,  part  of  whose  organs  respect  a  mesial  plane, 
other  parts  are  single,  or  in  unequal  numbers.  In  other 
species,  the  organs,  which  are  not  in  pairs,  are  arranged 
round  a  central  axis,  and  give  to  the  external  form  a 
radiated  appearance.  But  these  characters  are  exceed- 
ingly variable  and  uncertain,  as  marking  the  limits  of 
particular  tribes  ;  since,  in  different  parts  of  the  same 
animal,  modifications  of  these  forms  may  be  readily  dis- 
tinguished. 

2,  Cutaneous  System. — The  skin  of  molluscous  ani- 
mals is  more  simple  in  its  structure  than  the  same  or- 
gan in  the  vertebral  animals.  The  cuticle  is  here  very 
distinct  ;  and,  as  in  other  classes,  it  is  thick  and  coarse, 
where  much  exposed,  but  thin  and  delicate  in  its  tex- 
ture, where  it  lines  the  internal  cavities.  A  mucous  web 
may  be  detected  in  the  cuttle  fish  and  slug,  but  of  great 
tenuity.  The  corium  is  destitute  of  a  villous  surface  ; 
and  on  its  central  aspect  it  is  so  intimately  united  to 
cellular  substance,  that  its  fibrous  structure  can  scarcely 
be  distinguished.  The  muscular  web  may,  in  general, 
be  readily  perceived.  Its  fibres  proceed  in  various 
directions,  according  to  the  kind  of  niotion  to  be  executed, 
and  extend  or  corrugate  the  skin  at  pleasure. 

The  appendices  of  the  skin  in  this  class  of  animals 
ought  to  be  carefully  studied,  as  they  furnish  the  most 
obvious  marks  for  distinguishing  species,  and  for  con- 
structing divisions  in  their  systematic  arrangement.  The 
appendices  of  the  cuticle  are  few  in  number,  and  perhaps 
ought  to  be  considered  as  limited  to  /lairs.  These,  in 
some  species,  invest  the  surface  regulaily  ar.d  closely, 
and  may  be  observed  on  those  which  live  on  land,  as  well 
as  those  which  reside  in  water.  In  some  cases  these 
hairs  are  as  it  were  united,  to  form  coniinuous  crusts  or 
ridges.  These  hairs,  as  well  as  the  cuticle,  are  liable  to 
be  wornofl',  and  in  some  places  can  seldom  be  perceived, 
unless  in  early  age. 

The  most  important  appendix  of  the  skin  appears  to 

be  s/iell.     This    part  is  easily   preserved,  exhibits  fine 

forms  and  heauliftil  colours,  and  has  long  occupied  the 

attention  of  the  conchologist.     The  matter  of  the  shel' 
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is  secreted  by  the  corium,aiKl  the  form  which  it  assumes 
is  regulated  by  the  body  of  the  animal.  It  is  coeval  with 
the  existence  of  the  animal,  and  appears  previous  to  the 
exclusion  fioin  the  egg  ;  nor  can  it  be  dispensed  with 
durini;  the  continuance  of  existence.  The  solid  matter  of 
the  shell  consists  of  carbonate  of  lime,  with  a  small  poi- 
tion  of  animLil  matter,  resembling  coagulated  albumen. 
The  mouth  of  the  shell  is  extended  by  the  application 
of  frcsl)  layers  of  the  shelly  matter  to  the  margin,  and  its 
thickness  is  increased  by  a  coating  on  the  inner  surface. 
These  assertions  are  abundantly  confirmed  by  the  obser- 
vations ot  Reaumur,  {^Memoires  de  I' Academies  dea  Scien- 
ces^ 1709.)  whose  accurate  experiments  have  greatly  con- 
tributed to  the  elucidation  of  conchology.  If  a  hole  is 
made  in  the  shell  of  a  snail,  and  a  piece  of  skin  glued  to 
the  inner  margin,  so  as  to  cover  the  opening,  the  shelly 
inatier  does  not  ooze  out  from  the  broken  surface,  so  as 
to  cover  the  external  surface  of  the  skin,  but  it  forms  a 
coating  on  its  inner  surface,  thus  proving  it  to  have  ex- 
uded from  the  body  of  the  animal.  When  a  considerable 
part  of  the  oral  part  of  the  spire  of  a  snail  is  bioken  oft", 
and  a  piece  ol  skin  glued  to  the  inner  margin,  and  re- 
flected outwardly  and  fixed  on  the  body  of  the  shell,  the 
spire  is  again  renewed,  and  the  matter  added  to  the  inner 
surface,  thus  leaving  the  skin  interposed  between  the 
new  formed  portion  and  the  fractured  edge.  Similar 
experiments,  rejjeated  on  a  variety  of  shells,  both  uni- 
valve and  bivalve,  by  different  naiuralists,  leave  no  room 
to  doubt  that  shells  iuciease  in  size  by  the  juxtaposition 
of  shelly  matter  from  the  common  integuments. 

Each  calcareous  layer  is  more  or  less  intimately  mixed 
and  enveloped  in  the  animal  matter,  which  we  have  al- 
ready alluded  to;  so  that  the  different  layers  of  succes- 
sive growth  may,  by  various  processes,  be  distinctly 
exhibited.  If  the  shell  is  exposed  for  a  shoit  time  in 
the  file,  the  animal  matter  becomes  charred,  and  its  black 
colour,  contrasted  with  the  white  earthy  matter,  indicates 
the  diflVrent  strata  :  in  the  same  manner  as  the  ivory  and 
enamel  of  a  tooth  can  be  distinguished,  when  subjected  to 
similar  treatment.  The  same  satisfactory  results  may 
be  obtained  by  a  different  process.  If  the  shell  be 
steeped  in  weak  muriatic  acid,  the  earthy  matter  will 
be  dissolved,  and  the  flakes  of  albumen  will  remain  as 
the  frame-woik  of  the  edifice. 

The  layers  of  growth  may  often  be  distinguished  on 
the  surface  of  the  shell,  in  the  form  of  striae,  or  ridges 
more  or  less  elevated,  but  parallel  to  the  margin  of  the 
aperture.  Oilier  inequalities  may  likewise  be  observed 
on  the  surface,  at  right  angles  to  the  layers  of  growth, 
such  as  ridges,  knobs,  and  spines.  These  last  derive 
their  origin  from  the  inequalities  of  the  skin  on  which 
ihey  have  been  moulded. 

In  some  univalve  shells,  the  layers  of  growth  parallel 
to  the  opening  cannot  he  discerned  ;  when  exposed  in 
the  fire,  there  is  little  darkening  of  colour;  and  when 
dissolved  in  acids,  but  a  feeble  trace  of  animal  matter 
remains.  In  the  fire,  these  shells  crack  in  various 
directions,  but  exhibit  no  trace  of  a  scaly  structure.  By 
a  careful  management  with  the  file,  the  shell  may  be 
separated  into  a  central  layer  contiguous  to  the  skin, 
and  a  peripheral  layer,  both  similar  in  structure,  though 
frequently  differing  in  colour.  The  shells  exhibiting 
such  characters  have  been  termed  Porcellaneous^  from 
their  dense  structure,  and  the  fine  polish  which  their 
surface  presents.  The  formation  of  shells  of  this  kind 
must  be  executed  in  a  different  manner  from  those  of 
the  first  kind  which  we  have  noticed. 


If  we  attend  to  the  form  of  a  young  shell  of  the  genus 
Cypraea  of  Linnaeus,  we  may  perceive  that  an  addition 
of  shelly  matter  to  the  margin  of  the  aperture,  in  the 
manner  in  which  it  is  applied  in  other  shells,  would  not 
enlarge  the  cavity,  but  completely  close  the  aperture. 
The  increase  of  the  shell,  (accompanied  with  a  corres- 
ponding increase  of  its  inhabitant,)  must  take  place  cither 
by  absorption  of  the  accumulated  shelly  matter  of  the 
mouth,  and  an  elongation  in  the  direction  of  the  greatest 
curvature  of  the  shell  ;  or  the  old  shell  must  be  thrown 
off,  and  a  new  one  produced,  suited  to  the  siae  of  the 
animal.  The  former  supposition  has  not  been  entertained, 
the  latter  is  now  generally  received  by  naturalists.  The 
inner  coat  of  such  shells  appears  to  be  a  transudation 
from  the  body  of  the  animal,  the  outer  one  applied  to  the 
surface  by  the  loose  rellected  lobes  of  the  cloak.  In 
many  other  shells,  portions  of  more  compact  matter  than 
the  other  parts  may  be  observed,  spread  on  the  pillar, 
and  applied  to  the  margin  of  the  mouth  by  a  similar  pro- 
cess. Mr.  Piatt,  in  support  of  Reaumur's  opinion,  that 
shells  are  formed  by  juxtaposition,  against  the  objec- 
tions of  Mr.  Poupari,  {Phil.  Trans,  vol.  liv.  p.  43.)  erro- 
neously coiisiders  the  difltrent  sizes  of  the  Cypiex  as 
depending  on  the  thickness  of  the  shell  increasing 
according  to  age,  without  admitting  a  corresponding 
increase  of  the  dimensions  of  the  contained  animal,  or 
cavity  for  its  reception. 

The  shells  of  the  first  kind  which  we  have  noticed, 
from  the  manner  in  which  they  are  formed,  of  cones  or 
layers  applied  to  the  inner  edge  of  the  margin,  and  ex- 
tending beyond  it,  have  an  imbricated  structure.  Those 
of  the  second  kind,  consisting  of  layers  regularly  super- 
imposed, have  consequently  a  laminated  structure;  but 
between  the  two  kinds  there  are  numerous  intermediate 
links,  formed  by  a  combination  of  the  two  processes. 

In  some  cases,  the  hard  parts  of  the  skin  are  not  en- 
titled to  the  appellation  of  shell,  but  may  rather  be  con- 
sidered as  horn.  Such  are  the  coverings  of  the  mandi- 
bles of  the  Cuttle-fish,  the  branchial  lid  of  the  Aplysia, 
and  the  operculum  of  the  Welk.  The  two  last  appen- 
dices, however,  though  horny  in  some  species,  are  shelly 
in  others. 

The  position  of  the  shell  with  respect  to  the  constituent 
layers  of  ihe  integuments,  exhibits  very  remarkable  dif- 
ferences. In  some  it  appears  instead  of  a  cuticle,  or 
at  least  external  membrane  investing  it.  In  general, 
however,  it  occurs  between  the  cuticle  and  the  skin,  a 
position  which  induces  Cuvier,  Lee.  d'.'in.  Comfi.  xiv. 
11.)  to  consider  it  as  analogous  to  the  mucous  web  of 
the  vertebral  animals.  Its  intimate  connection  with  the 
muscular  system  of  the  animal,  and  the  protection  which 
it  yields,  seem  adverse  to  such  a  conclusion.  In  many 
species  the  testaceous  substance  occurs  in  folds  of  the 
corium,  or  inserted  in  its  substance.  In  this  position  it 
never  acquires  the  solid  texture  which  shells  exposed, 
or  covered  only  by  the  cuticle,  exiiibit.  Those  which 
are  thus  concealed  are  in  general  white ;  those  which 
are  more  exposed  are  frequently  coloured.  The  co- 
louring, however,  does  not  depend  on  the  direct  expo- 
sure to  the  light,  as  some  have  imagined,  for  many 
shells  which  are  destitute  of  a  cuticle  are  white,  while 
many  of  those  covered  with  a  dense  cuticle  are  finely 
variegated  beneath.  The  forms  of  the  British  species 
of  shells  have  been  described  in  detail  under  the  article 
CoKCKOLOGY.  where  an  explanation  of  the  terms  by 
which  their  different  parts  are  distinguished  may  like- 
wise be  found. 
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Between  the  skin  and  the  shell  neither  vessels  nor 
nerves  have  been  traced;  and  the  manner  in  which  the 
latter  is  formed  forbids  us  to  expect  their  existence.  Yet 
the  shell  cannot  be  considered  as  dead  matter,  so  long  as 
it  remains  in  connection  with  the  living  animal.  In  those 
animals  in  which  the  shell  is  external,  there  are  muscles 
which  connect  the  animal  with  its  internal  surface,  and 
the  bond  of  union  being  a  substance  soluble  in  water, 
the  muscle  can  be  detached  by  maceration.  The  ana- 
logy between  shell  and  bone  is  here  obvious,  although 
5n  the  one  case  the  connection  between  the  muscle  and 
the  bom  is  permanent,  in  the  other  between  the  muscle 
and  shell  temporary,  or  frequently  changed  during  the 
life  of  the  animal.  But  the  vitality  of  the  shell,  if  I  may 
use  the  expression,  is  den)onstrated  from  the  changes 
■which  it  undergoes  when  detached  from  the  animal  : 
The  plates  of  animal  matter  harden ;  the  epidermis 
dries,  cracks,  and  falls  off;  and,  in  many  cases,  the  co- 
lours fade  or  disappear.  We  confess  ourselves  unable 
to  point  out  the  means  employed  by  the  animal  to  pre- 
vent these  changes  from  taking  place,  by  any  process 
similar  to  circulation.  It  is  probably  effected  by  the 
secretions  of  the  skin,  in  the  same  manner  as  our  cuticle 
and  hair  are  lubricated.  When  the  shelly  covering  con- 
sists of  two  or  more  pieces,  they  are  joined  together  as 
the  articulated  bones  in  the  higher  classes  of  animals,  by 
ligaments.  These,  in  some  cases,  are  of  great  thickness 
and  strength,  and, in  consequence  of  their  elasticity,  assist 
in  the  motion  of  the  different  parts. 

In  the  molluscous  animals,  the  skin  secretes  a  viscous, 
adhesive  substance,  differing  according  to  the  medium 
in  which  the  animal  resides,  but  in  all  cases  calculated 
to  resist  its  influence.  It  is  probably  owing  to  the  lubri- 
cating agency  of  this  secretion,  that  both  the  cuticle  and 
shell  are  preserved  from  decomposition. 

The  skin  likewise  secretes  the  colouring  matter  by 
which  the  shells  are  variegated.  The  glands  from 
which  it  proceeds  vary  much  in  different  individuals,  and 
even  in  the  same  individual  in  different  periods  of  growth. 

The  characters  furnished  by  the  skin  and  its  appen- 
dices, are  extensively  employed  in  the  systematical  ar- 
rangement of  molluscous  animals  ;  nearly  all  those  cha- 
racters which  distinguish  the  species,  and  many  of  those 
on  which  genera  are  established,  are  derived  from  the 
form  of  the  shell,  the  tcntacula,  or  the  colour.  This  last 
character,  however,  is  one  on  which  little  dependence 
should  be  placed. 

3.  Muscular  System. — There  is  nothing  peculiar  in 
the  muscular  system  of  this  class  of  animals.  Where 
the  muscles  are  inserted  in  the  skin,  as  is  usually  the 
case,  that  organ  is  in  some  cases  strengthened  by  con- 
densed cellular  substance  ;  where  the  muscles  are  in- 
serted on  the  shell,  although  no  intervening  tendons  can 
be  perceived,  the  existence  of  a  connecting  link  of  a 
similar  nature  is  rendered  probable  by  the  circumstance 
of  boiling  water  not  dissolving  the  muscle  itself,  yet  de- 
taching it  from  the  surface  of  the  shell.  During  the 
growth  of  the  animal,  such  detachment  is  frequently 
performed  voluntarily,  as  it  increases  in  size,  and  alters 
its  position  with  regard  to  the  shell. 

Molluscous  animals  preserve  themselves  in  a  state  of 
rest  chiefly  by  suction  and  cementation.  The  organ 
which  acts  as  a  sucker,  is  in  some  cases  simple,  soft, 
and  muscular,  as  the  foot  of  the  snail,  while  in  others  it 
is  compound,  and  strengthened  internally  by  hard  parts, 
as  in  the  arms  of  the  cuttle-fish.  The  force  with  which 
some  animals  adhere  is  very  considerable,  and  is  striking- 


ly displayed,  for  example,  when  we  attempt  to  detach 
a  limpet  from  the  rock. 

The  rest,  which  is  maintained  by  cementation,  in  some 
cases  depends  on  a  glairy  secretion,  which  glues  the 
body  of  the  animal  to  the  substance  to  which  it  is  dis- 
posed to  be  attached.  By  such  an  expedient,  the  shells 
of  snails  adhere  to  rocks,  stones,  and  plants.  It  is  pro- 
bable that  the  bivalve  shells  of  the  genus  Cyclas,  which 
readily  adhere  to  the  sides  of  a  glass,  obtain  their  tem- 
porary attachment  by  means  of  their  glutmous  cuticle. 
In  other  animals  threads  are  produced,  (termed  a  Bys- 
sus,)  from  particular  glands,  and  while  one  extremity  is 
glued  to  the  rock,  the  other  remains  in  connection  v/ith 
the  animal.  But  there  is  an  attachment  more  durable 
than  any  of  these,  which  takes  place  in  some  shells,  they 
being  cemented  to  rocks  or  stones  by  calcareous  matter, 
and  retained  in  the  same  position  during  the  whole  term 
of  their  existence. 

The  locomotive  powers  of  the  mollusca  are  confined 
to  creeping  and  swimming.  The  former  action  is  per- 
formed by  alternate  contraction  and  relaxation  of  the 
foot,  or  muscular  expansion,  which  serves  as  a  s-ucker, 
and  is  analogous  to  the  motion  of  serpents.  The  motion 
of  swimming  is  executed  either  by  the  serpentine  undu- 
lations of  the  foot  and  the  body,  or  by  the  action  of  ten- 
tacula,  or  expanded  portions  of  the  integuments.  Msny 
species  are  aided  in  swimming  by  being  abl<-  to  vary 
the  specific  gravity  of  their  body  at  pleasure,  and  either 
rise  or  sink  in  the  water,  as  circumstances  may  require. 
In  some,  as  the  Janthina,  there  is  a  cellular  organ  pccu- 
liaily  destined  for  this  purpose,  uliich  may  be  regarded 
as  in  some  measure  analogous  lo  the  air-bladder  of 
fishes.  In  all  these  exertions,  their  progress  is  prover- 
bially slow.  Some  bivalve  shells  have  the  power  of 
lea/ling,  or  shilling  tjieir  position  by  a  sudden  jerk,  pro- 
duced by  shutting  the  valves  rapidly.  This  is  strikingly 
displayed  in  the  common  Scallop,  and  is  less  perfectly 
exhibited  in  the  river  mussels.  In  a  few  inbiances, 
especially  among  the  slugs,  a  thread  is  formed  of  the 
viscous  secretion  of  the  skin,  by  which  the  animal  is 
enabled  to  suspend  itself  in  the  air  from  the  branches  of 
trees. 

Although  the  progressive  motions  of  molluscous  ani- 
mals are  comparatively  slow,  the  other  muscular  ac- 
tions are  executed  with  ordinary  rapidity.  The  irri- 
tabilility  of  some  parts,  as  the  tcntacula  and  branchiae,  is 
so  great,  that  the  protecting  movements  are  executed 
almost  instantaneously,  and  the  organs  are  contracted  or 
withdrawn  into  the  body.  But  these  rapid  exertions 
are  only  called  forth  in  the  moments  of  danger;  the  or- 
dinary movements  are  all  executed  with  characteristic 
slowness. 

The  characters  furnished  by  the  muscular  system  are 
of  great  value  in  the  discrimination  of  species,  and  in 
the  construction  of  genera  and  higher  divisions.  They 
are  intimately  connected  with  the  habits  of  the  aninial, 
and  merit  the  attentive  examination  of  the  philosophical 
naturalist. 

4.  A'erz'ous  System. — In  the  molluscous  animals,  the 
nervous  system  is  less  complicated  in  its  structure  than 
in  the  higher  classes,  and  the  brain  is  not  restricted  in 
its  position  to  the  head.  The  whole  nervous  system 
appears  in  the  form  of  ganglia  and  filaments.  The  prin- 
cipal ganglion,  or  the  one  to  which  the  term  brain  is 
usually  applied,  is  seated  above  the  gullet  or  entrance 
to  the  stomach.  It  sends  out  nerves  to  the  parts  about 
the  mouth,  to  the  tentacula,  and  to  the  eyes.  It  mav 
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be  considered  as  analogous  to  ilie  ceiebrum  of  the  ver- 
tebral animals.  From  this  ganglion  proceed  two  fila- 
ments, one  on  each  side,  which,  in  their  descent,  inclose 
the  gullet,  and  unite  underneath  to  form  a  second  gang- 
lion. I'"rom  this  last,  which  has  been  compared  to  the 
cerebellum,  numerous  filaments  are  likewise  distributed 
to  the  parts  around  the  mouth,  and  to  the  other  regions 
of  the  body.  Tliese  filaments  in  some  cases  agaiji 
unite,  and  form  subordinate  ganglia.  In  many  cases 
the  brain  and  ganglia  are  of  a  white  colour,  and  granu- 
lated structure;  while  the  U'jrves  which  issue  from  them 
are  white  and  uniform.  The  covering  of  the  first  gang- 
lion, which  is  analogous  to  the  dura  mater,  cfocs  not  ad- 
liere  to  it  closely,  but  leaves  a  space  filled  with  loose  cel- 
lular matter.  The  tunics  of  the  nerves  are  equally  de- 
tached ;  and  as  they  on  be  inllated  or  injected  readily, 
they  have  led  some  to  suppose  that  the  nerves  were  hol- 
low, and  others,  that  the  tunics  were  the  vessels  of  the 
lymphatic  system. 

The  organs  of  perception,  common  to  the  higher 
classes  of  animals,  do  not  all  exist  in  an  obvious  manner 
among  the  niollusca.  The  couch,  that  universal  sense, 
is  here  displayed  in  many  cases  with  great  delicacy  ; 
and  the  tentacula,  and  other  culicular  elongations  which 
we  have  already  referred  to,  contribute  to  augment  its 
resources.  The  sense  of  siglit  is  by  no  means  univer- 
sally enjoyed  by  the  inhabitants  of  this  class.  In  a  few 
species  the  eye  is  constructed  on  the  plan  of  the  same 
organ  in  the  vertebral  animals.  In  general,  however,  it 
appears  only  as  a  black  point,  whose  peculiar  functions 
can  only  be  inferred  from  analogy.  In  many  animals 
there  is  no  trace  of  an  eye,  conserjuenlly  they  cannot 
possess  that  varied  information  which  the  higher  animals 
obtain  from  that  organ.  Where  eyes  exist  in  this  class, 
they  are  uniformly  two  in  number.  In  one  tribe  only, 
namely,  the  cuttle-fish,  have  the  rudiments  of  the  organs 
(Shearing  been  detected.  The  organs  adapted  to  smell- 
ing cannot  be  exhibited,  but  the  existence  of  the  sense 
is  demonstrated  by  the  facility  wiih  which  they  discover 
suitable  food,  when  placed  within  their  reach.  The  sense 
of  taste  exists,  but  it  is  difficult  to  point  out  the  particular 
parts  of  the  mouth  fitted  for  its  residence.  IJut  as  they 
select  particular  articles  of  food  in  preference  to  others, 
we  reasonably  conclude  that  taste  regulates  the  choice. 

It  is  difficult  to  form  an  accurate  estimate  of  the  know- 
ledge of  external  objects  which  molluscous  animals  can 
obtain  by  means  of  their  organs  of  perception,  joined  to 
their  powers  of  locomotion.  The  kind  of  life  which  they 
enjoy  is  so  widely  different  from  our  own  ;  and  attempts 
to  taine  them,  or  vary  their  habits  by  education,  are 
limited  by  so  many  circumstances,  that  we  must  ever  re- 
main in  ignorance  of  their  mental  powers  or  capabilities. 
jNI.  Lamarck  ranges  them  among  his  j^nimeaux  Sensibles, 
and  considers  that,  by  means  of  their  sensations,  they 
acquire  only  perceptions  of  objects,  or  simple  ideas, 
which  they  are  incapable  of  combirnng  by  any  mental 
process.  Had  this  opinion  rested  on  observations,  or 
even  on  arguments,  it  might  have  been  worth  while  to 
controvert  it,  but,  as  it  foims  a  part  of  the  metaphysical 
speculations  of  that  zoologist,  built  upon  gratuitous  as- 
sumptions, it  requires  no  farther  notice. 

In  the  classification  of  the  mollusca,  the  characters 
furnished  by  the  nervous  system,  from  the  difficulty  of 
their  detection  and  exhibition,  have  never  come  into  use. 
But  those  furnished  by  the  organs  of  perception  are 
highly  prized.  Of  these,  the  eye  is  the  most  obvious 
and  constant.     It  varies  in  position  in  different  species ; 


but  among  individuals  of  the  same  species  its  characters 
are  constant. 

5.  Digestive  System. — In  the  cutaneous,  muscular, 
and  nervous  systems,  traces  of  a  general  plan  may  be 
observed,  according  to  which  they  have  been  construct- 
ed in  the  diflercnt  tribes.  In  the  organs  which  remain 
to  be  considered,  there  is  less  uniformity  of  structure, 
each  family,  almost,  being  constructed  according  to  a 
model  of  its  own. 

The  time  when  molluscous  animals  feed  has  not  been 
carefully  attended  to.  Those  which  live  in  the  water 
are  beyond  the  reach  of  accuiale  observation.  Those 
that  reside  on  land  usually  shun  the  light,  and  creep 
forth  in  the  evenings  to  commit  their  depredations. 
During  warm  dry  weather,  they  stir  not  from  their 
holes. 

The  animals  under  consideration  feed  equally  on  the 
products  of  the  vegetable  and  animal  kingdom.  Those 
which  are  fihytivoroua  appear  to  prefer  living  vegeta- 
bles, and  refuse  to  eat  those  which  are  dried.  We  arc 
not  aware  that  putrid  vegetable  matter  is  consumed  by 
them,  although  many  of  the  snails  and  slugs  are  found 
under  putrid  leaves  and  decayed  wood.  In  these  places 
there  is  shelter  from  the  sun,  together  with  dampness, 
so  tiiat  it  is  difficult  to  determine  whether  they  sojourn 
in  an  agreeable  dwelling,  or  a  well-stored  larder.  Those 
mollusca  which  are  carisivorous,  prey  on  minute  animals 
in  a  living  state,  and  many  of  them  greedily  attack  pu- 
trid matter. 

The  means  employed  by  molluscous  animals  to  bring 
the  food  within  the  reach  of  the  organs  of  deglutition, 
are  exceedingly  interesting,  both  on  account  of  their  va- 
riety and  success.  Some  are  provided  with  tentacula 
for  securing  their  prey,  and  conveying  it  to  their  mouth, 
as  the  cuttlefish;  others  protrude  a  lengthened  jiro- 
boscis,  or  an  extended  lip  or  tongue,  and  thus  bring 
their  food  into  the  mouth.  With  many,  however,  which 
are  fixed  to  the  same  spot  during  the  continuance  of  ex- 
istence, or  only  ca])able  of  very  limited  locomotive  power, 
successful  effi)rts  are  made  by  the  animal  to  excite  cur- 
rents in  the  water,  (for  no  permanently  fixed  animals 
reside  on  land,)  whereby  fresh  portiuns  of  it  are  brought 
in  contact  with  the  mouth,  and  its  animal  or  vegetable 
contents  separated.  This  action  is  performed  in  some 
cases,  as  among  the  bivalves,  by  the  mechanical  action 
of  the  valves  of  the  shell,  aidetl,  in  many  species,  by  the 
syphons,  while,  in  others,  it  is  cxciied  by  the  motion  of 
articulate  feet,  as  in  the  bcrnacles.  \Vhere  part  only 
of  any  kind  of  food  is  taken  into  the  mouth  at  once,  the 
lips  are  possessed  of  sufficient  firmness  to  cut  olf  the 
requisite  portions,  or  there  are  corneous  mandibles  to 
perform  the  office. 

In  the  mouth  there  is  scarcely  any  process  perfonned 
analogous  to  that  of  mastication  in  the  higher  orders  of 
animals.  When  the  food  is  in  the  mouth,  or  enieiing 
into  the  gullet,  it  is  mixed  with  saliva,  as  in  the  more 
perfect  animals.  The  salivary  glands  in  which  it  is  se- 
creted are,  in  general,  of  tousidcraole  size,  divided  into 
lobes,  and,  in  some  cases,  separated  into  distinct  masses. 
In  many  species  the  existence  of  a  gullet  is  doubliul,  as 
the  food  seems  to  enter  the  stomach  immediately;  while, 
in  others,  there  is  a  portion  of  the  intestinal  canal  which 
has  some  claim  to  the  denomination. 

The  stomach,  in  many  cases,  is  membranaceous,  and 
can  scarcely  be  distinguished  from  the  remainiiig  por- 
tion of  the  intestinal  canal.  In  some  cast  s,  however,  it 
is  strong  and  muscular,like  the  gizzard  of  a  bird,  and  even 
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fortified  with  corneous  knobs  for  the  reduction  of  hard 
substances.  In  some  species  the  stomacli  opens  laterally 
into  the  pylorus,  and,  in  a  few  instances,  possesses  a 
spiral  cecum  attached  to  it. 

The  liver  in  the  moilusca  is  usually  of  large  dimen- 
sions, and  seated  close  to  tlie  sloniacli,  which  it  in  many 
cases  envelopes.  It  is  divided  into  numerous  lobes,  and 
receives  numerous  blood  vessels.  There  is,  however, 
nothinsj  analagous  to  the  vena  fwrtarum  of  quadrupeds. 
The  bile  is  poured  in  some  into  the  stomach,  and  in 
others  into  the  pyloric  extremity  of  the  intestine  by  dif- 
ferent openings.     There  is  no  gall-bladder. 

There  is  no  division  of  the  canal  into  small  and  large 
intestines,  as  in  the  higher  classes  ;  or  rather,  among  the 
moilusca,  the  relative  size  of  the  different  parts  is  re- 
versed. Here  the  pyloric  extremity  is  usually  the 
largest,  while  the  anal  is  more  slender.  The  intestine, 
like  fishes,  is  short  in  proportion  to  the  length  of  the 
body,  and,  in  its  course,  is  subject  to  few  turns.  The 
anus  is,  in  some,  placed  on  one  side  of  the  body  ;  in 
others  it  is  terminal,  whXe,  in  a  few,  it  opens  on  the 
back. 

The  digestive  system  is  thus  more  simple  in  its  struc- 
ture than  in  the  higher  classes.  It  possesses  neither 
pancreas,  spleen,  nor  mesentery.  The  calls  of  hunger 
arc  often  at  distant  intervals,  and  the  power  of  abstinence 
is  great. 

The  characters  furnished  by  the  digestive  system  are 
extensively  used  in  the  inferior  divisions  of  molluscous 
animals.  The  form  of  the  lips,  the  position  of  the 
inouth  and  anus,  and  the  structure  of  the  stomach,  de- 
serve to  be  attentively  considered,  as  indicating  the  ha- 
bits of  the  species. 

6.    Circulating  System The   mechanical   process  by 

which  me  food  is  converted  into  chyle  has  not  been 
satisfactorily  traced,  nor  has  the  existence  of  lacteals  for 
the  absorption  of  the  chyle  been  demonstrated.  In 
this  class  of  animals,  the  vt-ins  seem  to  perform  the  of- 
fices both  of  lacteals  and  lymphatics. 

The  blood  in  this  tribe  of  animals  is  white,  or  rather 
of  a  bluish  colour.  Its  mechanical  and  clicmical  con- 
stitution have  never  been  successfully  investigated. 

In  the  employment  of  the  words  right  and  left,  to 
express  the  relative  position  of  the  cavities  of  the  heart 
in  the  inferior  animals,  much  confusion  must  necessarily 
arise  ;  or  rather,  other  terms  must  be  used  to  render  our 
descriptions  inlelliijible.  The  nomenclature  of  that 
learned  anatomist.  Dr.  Barclay,  appears  to  obviate  all 
difficulty  in  reference  to  the  ambiguity  of  words  indi- 
cative of  position,  and  to  convey  in  its  expressions  an 
idea  of  the  uses  of  the  vessels  which  are  alluded  to. 
Thus  ihe  /iulmo7iic  vessels  include  all  those  which  bring 
the  blood  collected  liom  difl'ercnt  parts  of  the  body  to 
the  lungs,  such  as  the  vena  cava,  right  auricle,  right 
ventricle,  and  pulmonary  arteries.  The  si/srcwic  vessels 
are  those  which  convey  the  blood  from  the  lungs  to  the 
different  parts  of  the  body,  including  the  pulmonary 
veins,  left  auricle,  left  ventricle,  and  aorta.  It  is  our  in- 
tention to  employ  these  terms  as  we  proceed. 

The  circulating  system  of  molluscous  animals  exhibits 
very  remarkable  differences  in  the  diflVrent  classes.  In 
all  of  them,  however,  there  is  both  a  systematic  and  a 
pulmonic  system  of  vessels,  as  in  the  higher  classes  of 
animals.  They  may  be  divided,  in  reference  to  their 
circulating  system,  into  four  groups.  In  the  first,  the 
blood  is  cullecied  from  the  difforent  parts  of  the  body 
into   a   vena    cava.      This    vein  is    divided    into    two 


branches,  to  each  of  which  there  is  a  ventricle  attached, 
and  from  each  ventricle  an  iitery  proceeds  to  the  gills  or 
lungs  in  its  neighbourhood.  Each  of  the  two  divisions 
of  the  lungs  gives  rise  to  a  vein;  these  terminate  in  a 
single  ventricle,  from  whence  the  blood  is  transmitted  to 
the  different  parts  of  the  body.  There  are  here  one 
systemic  and  two  pulmonic  ventricles.  This  arrange- 
ment prevails  among  the  cr/i/ialofioda. 

In  the  second  group,  the  vessels  in  which  the  blood 
has  been  collected  from  the  different  parts  of  the  body 
proceed  directly  to  the  lungs  or  gills,  without  the  inter- 
vention either  of  auricle  or  ventricle.  The  systemic 
veins  which  have  absorbed  the  blood  from  the  lungs 
pour  it  into  an  auricle,  from  whence  it  passes  in'o  a 
ventricle,  to  be  distributed  throughout  the  body.  Here, 
then,  there  are  neither  pulmonic  auricles  nor  ventricles, 
while  there  is  one  systemic  auricle  and  ventricle.  This 
dristribution  prevails  among  the  gasteropoda,  pteropoda, 
and  inequivalve  conchifera.  In  these  last,  however,  as 
the  oyster  and  scallop,  the  auricle  is  bilobaie,  making 
an  approach  to  those  of  the  following  division. 

In  tne  third  group,  like  the  second,  there  are  neither 
pulmonic  auricles  nor  ventricles,  the  pulmonic  veins  pro- 
ceeding directly  to  the  lungs  or  gills.  The  systemic 
veins,  however,  terminate  in  two  auricles,  these  eiripty 
their  contents  into  one  ventricle  ;  so  that  there  are  two 
systemic  auricles  and  one  systemic  ventricle.  This 
structure  appears  in  the  equivalve  conchifera. 

In  the  fourth  group  there  are  no  pulmonic  auricles  or 
ventricles,  neither  systemic  auricle  ;  but  there  are  two 
systemic  ventricles.  This  includes  the  animals  of  the 
brachiofioda. 

In  the  last  group  no  pulmonic  auricle  or  ventricle, 
neither  systemic  auricle,  can  be  perceived  ;  but  there  is 
a  single  systemic  ventricle.  Animals  of  the  class  timi- 
cata  exhibit  this  simple  arrangement. 

The  circulating  system  furnishes  few  characters  which 
can  be  employed  in  systematical  arrangements.  The 
structure  of  the  systemic  and  pulmonary  vessels  does 
not  appear  to  be  co-ordinate  with  any  particular  jjlan  of 
external  confiuuration  and  manner,  as  we  see  in  the  case 
of  the  pteropoda  and  gasteropoda.  In  these  the  organs 
of  circulation  are  very  much  alike,  while  the  external 
forms  exhiliit  very  obvious  differences. 

7.  Resfiiraiory  System. —  It  is  probable  that  all  animals, 
however  imperfect,  stand  in  need  of  a  supply  of  ox\gen. 
In  propurtion  as  the  circulating  system  becomes  com- 
plex, the  greater  is  the  quantity  of  oxygen  which  is  re- 
quired. In  the  more  perfect  animals  it  has  been  ascer- 
tained, that  this  oxygen  unites  with  carbon  thrown  out 
of  the  system,  and,  by  converting  it  into  carbonic  acid, 
enables  it  more  readily  to  escape  in  the  gaseous  form. 
In  some  animals  this  production  of  carbonic  acid  takes 
place  generally  throughout  the  surface  of  the  skin, 
while  in  others  particular  organs  are  appropriated  to  its 
formation.  This  is  more  particularly  the  case  in  those 
animals  which,  like  the  moilusca,  have  pulmonic  and 
systemic  blood-vessels  When  the  animal  separates 
the  oxygen  from  unmixed  atmosplieric  air,  the  organ  in 
which  the  process  is  performed  is  termed  lung.  When 
the  separation  takes  place  in  atmospheric  air  united  with 
water,  the  organ  is  termed  a  gill. 

The  molluscous  animals  which  respire  by  means  of 
lungs  are  few  in  number,  and  form  a  very  natural  tribe, 
which  Cuvier  has  termed  gasterofiodes  /lulmones.  In 
them  the  respiratory  organ  is  simple,  consisting  of  a 
single  cavity,  on  the  walls  of  which  the  extremities  of 
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the  pulmonary  artery  are  spread.  This  cavity  is  placed 
somewhat  laterally,  and  communicates  externally  by  an 
aperture  which  the  animal  can  open  or  shut  al  pltasure. 

Tlie  mollusca  which  breathe  by  means  of  gills,  exhibit 
very  remarkable  differences,  in  their  number,  structure, 
and  position.  In  some  cases  there  is  a  sinpjle  cavity  com- 
municating by  an  aperture  through  which  the  water  en- 
ters. Tlie  walls  of  this  cavity  exhibit  an  uneven  surface, 
disposed  in  ridges,  which  are  the  gills,  and  on  whicii  the 
pulmonic  artery  is  expanded.  This  structure  exhibits 
itself  in  the  Gasteropoda  peclini-branchia. 

In  many  cases  the  gills,  though  seated  in  a  cavity, 
like  the  former,  and  equally  exposed  to  the  contact  of  the 
surrounding  element,  are  two  in  number,  one  on  each 
side,  as  in  the  Cephalopoda.  In  the  Conchifcra  they  are 
four  in  number,  two  on  each  side,  like  leaves,  and  extend- 
ing the  whole  length  of  the  body.  In  these  the  water  is 
admitted  at  the  pleasure  of  the  animal. 

The  gills  of  other  mollusca  are  seated  internally,  and 
consist  either  of  arborescent  productions,  or  simple  cu- 
ticular  eloi.gations,  within  which  the  pulmonary  artery 
terminates.  In  some  of  these,  as  the  Pteropoda,  the 
branchial  surface  is  constantly  exposed  to  the  action  of 
the  surrounding  water;  while  in  others,  as  the  Gastero- 
poda, nudibranchia,  and  tectibranchia,  the  cuticular  ex- 
pansions, which  are  analagous  to  gills,  are  retractile  at 
the  will  of  the  animal. 

By  means  of  the  characters  furnished  by  the  circulat- 
ing and  respiratory  systems,  the  molluscous  animals 
may  be  divided  into  several  distinct  classes.  But  as  we 
shall  employ  these  characters  in  the  construction  of  the 
different  divisions  to  be  employed,  it  is  unnecessary,  in 
this  place,  to  enter  into  their  details. 

8.  Refiroductive  System. — The  animals  now  under  con- 
sideration present  nearly  all  the  modifications  of  genera- 
tion which  organized  bodies  exhibit.  They  are  not  in- 
deed known  to  produce  their  young  like  buds,  as  in  tlie 
fresh-water  polypus  (Hydra,)  nor  to  multiply  by  tlie  spon- 
taneous division  o"f  individuals,  as  some  Nereidae  and 
PlanarisE.  But  the  three  following  modes  of  reproduc- 
tion have  been  detected. 

In  the  first  the  sexes  are  distinct,  as  in  the  higher 
classes  of  animals.  This  mode  is  exhibited  in  the  Ce- 
phalopoda and  some  Gasteropoda.  In  the  former,  how- 
ever, there  is  no  union  of  the  sexes  previous  to  fecunda- 
tion. The  eggs  are  first  excluded  by  the  female,  and 
the  male  afterwards  covers  them  with  the  impregnating 
fluid,  after  the  manner  of  fishes.  In  the  Gasteropoda, 
with  the  sexes  distinct,  a  union  takes  place  by  which 
the  eggs  are  fecundated.  After  impregnation,  the  eggs 
are  either  excluded  previous  to  the  young  issuing  from 
them,  or  retained  in  the  body  of  the  animal  until  they  are 
hatched. 

In  the  second  the  sexual  organs  are  distinct,  but  they 
both  occur  in  the  same  individual  ;  here,  however,  a 
union  of  two  individuals  is  necessary,  during  which  each 
impregnates  and  is  impregnated.  The  snail  and  slug 
may  be  quoted  as  examples. 

In  the  third  mode  of  generation,  which  may  be  re- 
garded as  the  most  complete  hermaphroditism,  there  is 
neither  a  difference  of  sex,  nor  an  obvious  difference  of 
sexual  organs.  All  that  can  be  detected,  is  connected 
with  the  female  parts,  and  no  union  of  individuals  is 
requisite.  This  is  the  mode  of  generation  exhibited  by 
the  Gasteropoda  scuti-branchia  and  cyclo-branchia,by  the 
whole  of  the  Conchifera  and  Tunicata. 

In  the  first  division  of  the  first  tribe,  the  female  pos- 


sesses an  ovarium  and  oviduct,  and  the  male  a  testicle, 
vas  deferens,  seminal  bag,  prostate  gland,  and  penis,  to- 
gether with  some  accessary  organs,  whose  usts  have 
not  been  ascertained.  In  the  second  division  ol  the 
first  tribe,  there  is  in  the  female  an  ovarium  oviduct 
and  uterus,  and  in  the  male  a  testicle,  vas  deferens,  and 
penis. 

In  the  second  division,  the  female  organs  consist  of  an 
ovarium  oviduct  and  uterus,  and  the  male  of  a  testicle, 
vas  deferens,  pedunculated  vesicle  and  penis.  These 
organs,  all  occurring  in  the  same  individual,  have  their 
openings  in  what  is  termed  the  common  cavity  of  ge- 
neration, which  opens  externally.  Tlie  use  of  the  pe- 
dunculated vesicle  is  not  determined.  In  some  species 
it  is  attached  to  the  male  organs,  in  otliers  to  the  female, 
or  to  the  common  cavity. 

In  the  last  division,  the  ovarium  is  the  principal 
and  only  organ  of  generation.  In  some  species  it  is  dif- 
ficult to  discover  an  oviduct,  while  in  others,  not  only 
the  oviduct,  but  its  external  termination,  may  be  readily 
traced. 

The  organs  of  generation  furnish  many  important 
characters  for  classification.  The  external  openings  are 
those  whicli  are  detected  with  the  greatest  facility,  but 
the  structure  of  the  internal  organs  exhibits  more  varied 
and  driscriminating  marks. 

9.  Peculiar  secretions. — The  molluscous  animals  arc 
considered  as  destitute  of  organs  for  the  production  of 
urine,  but  they  possess  various  organs  for  the  secretion 
of  peculiar  fluids  or  solids,  some  of  which  are  useful  in 
the  arts. 

The  coloured  fluid,  which  is  secreted  by  the  Cepha- 
lopoda and  some  of  the  aquatic  gasteropoda,  appears  to 
consist  chiefly  of  a  peculiar  mucus  united  to  a  pigment 
wliose  properties  have  not  been  sufficiently  invcstis^ated. 
The  animals  which  furnish  this  secretion,  eject  it  when 
in  danger  or  irritated,  and  thus  envelope  themselves  in  a 
dark  cloud,  and  elude  the  pursuit  of  their  foes.  A  milky 
secretion  is  poured  forth  over  the  surface  of  llie  skin  of 
some  slugs  when  irritated.  Other  colouied  secretions 
may  likewise  be  detected  in  the  mollusca,  to  which  we 
shall  afterwards  advert. 

The  threadlike  secretions,  termed  a  byssus,vi'nh  which 
some  molluscous  animals,  especially  among  the  Conchi- 
fera, fix  themselves  to  other  bodies,  appear  to  be  of  an 
albuminous  nature.  A  few  species  in  this  division  have 
the  power  of  secreting  a  luminous  fluid,  which  phospho- 
resces or  shines  in  the  dark.  Its  nature,  and  the  organs 
in  which  it  is  elaborated,  have  not  been  investigated. 
It  is  probable  that  some  animals,  as  those  which  have  the 
faculty  of  raising  or  lowering  themselves  in  the  water, 
have  likewise  the  power  of  secreting  air  into  those  organs 
which  contribute  to  their  buoyancy.  The  Janthina  vul- 
garis may  here  be  (juoted  as  an  example. 

iVlorbid  secretions  likewise  occur  among  the  animals 
of  this  division,  chiefly,  however,  among  the  Conchifera. 
The  most  important  of  these  are  fiearla,  so  much  prized 
as  ornaments  of  dress. 

10.  Condition  of  the  Molbtsca Molluscous   animals 

are  divided,  according  to  the  situation  in  which  they 
reside,  into  three  groups,  which  may  be  termed  terres- 
trial, fluviatile,  and  marine.  Those  that  inhabit  the  land 
belong  exclusively  to  the  Gasteropoda.  Among  these, 
some  prefer  open  pastures,  others  the  rubbish  of  old  walls, 
while  not  a  few  reside  in  woods,  or  among  dead  leaves 
and  putrid  plants.  All  the  animals  of  this  group  respire 
by  means  of  a  pulmonary  cavity. 
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The  fluviatile  mollusca,  or  such  as  reside  in  fresh  wa- 
ters, include  not  only  many  Gasteropodous  genera,  but 
likewise  some  belonging  to  the  Conchil'era.  Among 
these,  some  breathe  air  by  means  of  a  pulmonary  cavity, 
and  come  to  the  surface  to  respire.  Such  species  fre- 
quent the  more  shallow  ponds  and  lakes.  Others,  re- 
spiring by  means  of  gills,  are  less  dependent  on  the  shal- 
lowness of  the  water,  and  consequently  reside  in  diflerent 
depths. 

The  marine  mollusca  include  genera  of  all  the  classes. 
Some,  as  many  of  the  Ciirhipoda,  instead  of  living  in 
the  water,  prefer  a  situation  where  thty  may  only  be 
bathed  occasionally  with  the  flood  tide.  Others  burrow 
in  the  sand,  or  adhere  to  the  rocks  which  are  left  dry  by 
the  receding  tide.  These  are  termed  littoral  species. 
Many,  however,  which  have  been  denominated  pelagic, 
reside  in  the  deep,  and  are  seldom  obtained  but  by 
dredging,  or  when  thrown  ashore  during  storms. 

The  effect  of  temperature  in  reiiulaiing  the  distribu- 
tion of  molluscous  animals  has  nut  been  investigated 
■with  any  degiee  of  care  or  success  Over  the  terrestrial 
and  fluviatile  species  it  probably  exercises  a  very  power- 
ful control,  greatly  limiting  their  geographical  range. 
In  proof  of  this,  it  may  be  stated  that  the  south  of  France 
possesses  several  species  not  to  be  found  in  England, 
while  in  Enijland  there  are  a  few  which  have  not  been 
detected  in  Scotland.  But  among  the  marine  mollusca, 
the  influence  of  climate  is  not  felt  in  the  same  degree. 
Li\ing  in  an  element  whose  bulk  and  motions  guard  it 
equally  from  the  extremes  of  heat  or  cold,thest  animals, 
like  the  sea-weeds,  have  a  very  extensive  latitudinal  and 
longituditial  range.  Thus,  some  are  common  to  Greenland 
and  the  Mediterranean,  others  to  Britain  and  the  West 
Indies.  The  mollusca  of  the  tropical  seas,  however, 
differ  widely  as  a  whole  from  those  of  the  temperate  re- 
gions. Some  ol  the  forms  appear  to  be  peculiar  to  warm 
regions,  and  in  general  the  intensity  of  colour  decreases 
as  we  approach  the  poles.  But  as  there  have  been  few 
cultivators  of  this  branch  of  science,  the  geographical 
distribution  of  the  species  has  been  but  imperfectly  ex- 
plored. How  few  parts  of  either  England  or  Scotland 
have  been  surveyed  by  the  eye  of  the  helmonthologist, 
so  that  many  species  whose  range  is  considered  as  limit- 
ed, may  ere  long  be  found  to  be  extensive. 

If  the  observations  are  few  and  imperfect,  which 
have  been  made  on  the  influence  of  temperature  in  re- 
gulating the  physical  distribution  of  mollusca,  we  are 
still  in  greater  ignorance  with  regard  to  the  power  of 
habit.  In  the  floe^z  rocks,  the  relics  of  marine  and 
fluviatile  mollusca  are  found  mixed  in  the  same  bed. 
This  circumstance  gave  rise  to  the  inquiry,  how  far  the 
mollusca  of  fresh  water  can  be  habituated  to  sea  water, 
and  vice  versa.  In  the  account  of  the  proceedings  of 
the  National  Institute  of  France  for  the  year  1816,  we 
are  informed  that  M.  Beuchant,  Professor  at  Marseilles, 
has  directed  his  attention  to  this  subject.  He  found 
that  all  these  animals  die  immediately,  if  we  suddenly 
change  their  place  of  abode  ;  but  that,  if  we  gradually 
increase  the  proportion  of  salt  in  the  water  for  the  one 
set,  and  diminish  it  lor  the  other  set,  we  can,  in  general, 
accustom  them  to  live  in  a  water  which  is  not  natural  to 
them.  He  found,  however,  some  species  which  resisted 
these  attempts,  and  which  could  not  bear  any  alteration 
in  the  quality  of  the  water  in  which  they  reside.  Before 
much  confidence  can  be  placed  in  the  accuracy  of  these 
results,  it  would  be  desirable  that  the  experiments  were 
repeated  by  other  observers.     There  arc,  indeed,  many 


sources  of  error  to  be  guarded  against.  When  we 
change  animals  from  fresh  to  salt  water,  or  from  salt 
water  to  fresh,  we  must  necessarily  derange  their  mo- 
tions, by  compelling  them  to  reside  in  a  medium  of  a  dif- 
ferent degree  of  density  from  the  one  which  they  have 
been  accustomed  to  dwell  in,  and  to  which  the  arrange- 
ment of  the  different  parts  of  the  body  is  adapted.  By 
such  a  change  of  place,  it  would  be  diflicult  for  those 
which  breathe  air  to  come  to  the  surface,  and  descend 
again  in  their  new  situation.  In  those  with  gills,  the  ap- 
plication of  a  new  kind  of  fluid  to  the  surface  of  such 
delicate  organs  would  considerably  influence  the  func- 
tion of  respiration.  The  change  ot  situation  would  like- 
wise be  accompanied  by  a  corresponding  change  of 
food,  and  consequently,  not  merely  the  organs  of  loco- 
motion and  respiration,  but  likewise  those  of  digestion, 
would  sufl"er  a  derangement  in  their  operations.  We 
know  that  the  power  of  suffering  in  the  animals  of  this 
class  is  very  gi  eat,, and  that  they  survive,  though  sadly 
mutilated.  Some  of  the  snails  will  live  in  a  quiescent 
state  for  years,  wiihout  food,  and  almost  without  air.  Un- 
less, therefore,  the  animals  subjected  to  these  experi- 
ments of  a  change  of  situation  have  been  observed  to 
grow  on  the  food  which  it  spontaneously  yields,  to  ex- 
ecute their  accustomed  motions,  and,  above  all,  to  pro- 
pagate their  kind,  we  shall  be  disposed  to  conclude,  that 
patient  suffering  has  been  mistaken  for  health,  and  viva- 
ciousness  for  the  power  of  accommodation. 

As  connected  with  the  physical  distribution  of  mol- 
luscous animals,  we  may  here  ofl'er  a  few  observations 
on  the  revolutions  which  ihey  have  experienced.  From 
the  oldest  secondary  rocks  to  the  newest  alluvial  depo- 
sits, the  remains  of  the  hard  parts  of  these  animals  may 
be  observed.  In  the  newer  situations,  these  parts  are 
less  altered  than  in  the  older  ones,  in  which  they  are 
frequently  changed  into  calcareous  spar,  clay,  flint,  or 
pyrites.  The  forms  exhibited  by  the  remains  in  the 
older  rocks  are  different  from  those  in  the  newer  ones, 
and  intimate  that  they  have  belonged  to  races  now  no 
longer  existing  on  the  surface  of  the  globe.  These  re- 
mains do  not  characterize  any  particular  beds  or  for- 
mations, difi~erent  beds  often  producing  similar  remains, 
and  similar  beds  containing  dissimilar  fossils,  intimating 
that  the  physical  and  geographical  distributions  of  these 
animals  in  the  earlier  parts  of  the  earth's  existence,  were 
regulated  nearly  by  the  same  laws  which  prevail  at  pre- 
sent. But  into  this  interesting  subject  it  is  impossible 
at  present  to  enter. 

The  molluscous  animals  furnish  an  agreeable  repast 
to  many  quadrupeds,  birds,  and  fishes.  To  man  they 
yield  a  great  deal  of  palatable  and  nutricious  food.  Those 
which  inhabit  the  sea  are  held  in  the  highest  estimation, 
while  the  terrestrial  and  fluviatile  races  are  generally 
neglected. 

The  manner  of  preparing  and  preserving  the  hard 
parts  of  the  mollusca,  has  been  already  given  in  sufficient 
detail  in  the  conclusion  of  our  article  Conchologv,  to 
which  we  refer  the  reader  There  is  only  one  method 
of  preserving  the  softer  parts — immersion  in  spirits  of 
wine.  But  in  the  execution  of  this  plan  some  caution 
is  requisite,  otherwise  the  object  will  appear  a  shrivelled 
shapeless  mass.  The  animal  should  be  permitted  iodic 
slowly,  that  the  different  parts  may  become  relaxed, 
otherwise  the  examination  of  the  form  of  the  body  at  a 
future  period  becomes  impracticable.  A  quantity  of  the 
spirits  ought  to  be  injected  into  the  stomach  or  other 
cavities  of  the  body  immediately  after  death,  to  prevent 
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putrefaction,  as  ii  frequently  happens,  when  the  body  is 
immersed  in  spirits  without  such  precaution,  that  the 
viscera  become  uiifii  for  examination,  while  the  integu- 
ments remain  sound. 

In  the  followint^  (»eneral  view  of  the  different  classes 
into  which  molluscous  animals  have  been  divided,  we 
shall  follow  the  amingemcnls  of  M.  Cuvicr,  modified 
by  the  systematica!  labours  of  M.  Lamaick.  Frc(|uent 
reference  will  be  made  to  species,  natives  of  the  British 
isles,  to  enable  the  curious  reader  to  comprehend  the  re- 
cent improvements  which  have  been  cfl'ccted  in  this 
branch  of  natural  history. 

I.  CL.\SS. — Cep:i.\lopoda. 

TiiF.  animals  which  are  included  in  this  class,  are  fa- 
miliarly known  by  the  name  ol  CuttU-Fish.  They  at- 
tracted the  notice  of  the  ancients  liy  their  curious  forms 
and  manners,  and  appear  to  have  been  examined  by 
Aristotle  with  minute  attention. 

The  cephalopoda,  in  reference  to  their  external  ap- 
pearance, may  be  regarded  as  consisting  of  two  parts. 
The  tunic  or  sac,  which  contains  the  viscera,  and  the 
head  surrounded  by  the  tentacula.  The  sac  is  in  some 
species  in  the  form  of  a  purse,  destitute  of  any  appen- 
dages, while  in  others  it  exhibits  fin  like  expansions. 
It  varies  considerably  in  its  consistence,  and  in  some  it  is 
strengthened  on  the  back  internally  by  corneous  ribs  or 
testaceous  plates,  in  others  protected  externally  by  spiral 
shells.  In  some  species  it  is  coiiiiccted  with  the  head 
by  an  intervening  space,  which  may  be  regarded  as  a 
neck,  but  in  others  the  tunic  and  head  are  continuous 
behind.  In  all,  it  exhibits  after  death  great  changes  of 
colour. 

On  the  summit  of  the  head  there  is  a  flattened  disk, 
in  the  centre  of  which  is  seated  the  mouth.  Round  the 
margin  of  this  oral  disk,  which  is  strengthened  by  a  band 
of  muscular  fibres,  are  placed  the  arms  or  tentacula. 
Beyond  this  circle  of  arms,  in  some  species,  there  are 
situated  two  organs,  larger  in  their  dimensions  than  the 
arms,  which  may  be  denominated  feet.  Both  the  arms 
and  feet  are  covered  on  their  central  aspect  with  nu- 
merous suckers,  by  which  they  are  enabled  to  attach 
themselves  to  different  bodies,  and  to  seize  their  prey, 
and  in  their  axis  both  a  nerve  and  artery  may  be  observ- 
ed. These  arms  and  feet  are  capable  of  being  moved, 
at  the  will  of  the  animal,  in  every  direction,  and  are  the 
organs  by  which  progressive  motion  is  peiformed.  In 
the  space  between  the  head  and  tunic  in  front,  there  is 
an  opening  Ol  y>in?2f/ with  a  projecting  aperture.  This 
funuL-l  opiiis  into  the  cavity  of  the  sac,  and  serves  to  con- 
vey water  to  the  gills,  and  to  cany  off  the  different  ex- 
creted matters. 

The  biain  in  the  cephalopoda  is  contained  in  an  irre- 
gular hollow  rinij  in  the  cartil  iginous  border  of  the  oral 
disk.  This  cartilage  is  thickest  on  the  dorsal  aspect, 
and  contains  the  parts  which  have  been  denominated  ce- 
rebrum and  cerebellum,  the  remaining  part  of  the  canal 
being  occupied  with  the  collar,  which  surrounds  the 
esophagus.  The  nerves,  which  proceed  directly  from 
the  brain  to  the  parts  which  they  are  destined  to  influ- 
ence, are  few  in  number.  From  the  cerebrum  issue  a 
few  small  nerves,  which  go  to  the  mouth,  and  the  base 
of  the  feet — others  which  go  to  form  ganglia  at  the 
mouth,  anil  o  iiers  for  supplyuig  the  feel.  The  cere- 
bellucu,  besides  furnishinij  the  collar  which  encirc  les  the 
gullet,  contributes  to  the  formation  of  the  large  ganglia 


which  supply  the  arms — the  optic  and  auditory  nerves — 
those  for  the  funnel,  the  tunic,  and  the  viscera.  From 
the  size  of  the  animals,  the  ganglia  of  the  nerves  are 
very  distinctly  displayed.  The  anastomosing  branches 
of  the  nerves  of  the  arms  are  likewise  conspicuous.  Each 
nerve  at  the  base  of  each  fool  sends  out  two  filaments, 
one  to  the  nerve  of  the  foot  on  each  side.  In  this  manner 
a  chain  of  nerves  is  formed  round  the  base  of  the  feet, 
probably  calculated  to  enable  them  to  act  more  readily 
in  concert. 

From  the  abimdant  distribution  of  nerves  to  the  dif- 
ferent pans,  it  appears  probable  that  the  sense  of  touch 
exists  in  a  tolerably  perfect  manner.  There  is  no  proof 
of  the  development  of  organs  for  the  display  of  the  senses 
of  smell  and  taste. 

The  cephalopoda  are  furnished  with  two  eyes,  one  on 
each  side  of  the  head.  The  external  mtmlirane  on  the 
inner  side,  which  may  be  compared  to  the  sclcrulica,  dif- 
fers in  many  particulars  from  the  covering  of  the  same 
name  in  the  eyes  of  the  vertebral  animals.  While  it 
surrounds  the  contents  of  the  eye  from  the  entrance  of 
the  optic  neive  to  the  pupil,  it  is  greaily  separated  from 
the  choroides.  Immediately  within  its  cavity,  there  is  a 
bag  with  a  peculiar  membraneous  covering,  which  con- 
tains numerous  glandular  bodies,  similar  to  the  milt  of 
fishes,  by  which  the  eye  is  suppoitcd,  and  which  pro- 
bably act  as  secreting  organs,  (although  M.  Cuvier  could 
not  detect  any  excretory  canals,)  and  likewise  an  expan- 
sion or  ganglion  of  the  optic  nerve.  The  concave  or  an- 
terior surlace  embraces  the  choroides.  This  membrane, 
after  embracing  the  vitreous  humour,  forms  a  zone  or 
diaphragm,  which  may  be  compared  to  the  ciliary  pro- 
cesses, with  an  aperture  in  the  centre  for  the  reception 
of  the  crystalline  lens.  The  circular  margin  of  this 
aperture  is  lodged  in,  and  intimately  united  with  a  cir- 
cular groove,  by  which  the  lens  is  divided  into  two  un- 
equal hemispheres,  its  central  surface  is  coated,  as  in 
the  higher  classes  of  animals,  with  the  coloured  mucous 
pigment,  which  has  been  denominated  fiigmentum  ni- 
grum. In  the  cephalopoda,  however,  it  is  of  a  purplish- 
red  colour. 

The  optic  nerve,  after  entering  the  sclerotica,  ex- 
pands into  a  large  ganglion,  from  the  peripheral  surface 
of  which  issue  numerous  nervous  filaments.  These 
pierce  the  choroides  by  as  many  holes,  and  go  to  form  by 
their  reunion  the  reiina.  This  important  membrane  ex- 
tends to  the  ciliary  zone,  and  like  it  appears  to  unite  it- 
self with  the  groove  of  the  lens. 

The  vitreous  humour  is  contained  in  a  peculiar  vesi- 
cle, bavins  'he  lens  seated  in  a  concavity  on  its  external 
surface.  The  lens  divides  easily  into  two  parts,  the  line 
of  separation  being  the  groove  which  receives  tiie  ciliary 
ligament.  Each  portion  consists  of  a  number  of  con- 
centric layers  of  variable  thickness,  composed  of  radiated 
fibres,  becoming  less  and  less  dislincl  towards  the  cen- 
tre, near  which  the  laminated  and  radiated  appearances 
cease  to  be  perceptible.  An  imperfect  representation  of 
this  structure  is  given  by  Sir  E.  Home,  pmbabiy  from 
preparations  by  ^lr.  John  Hunter,  in  the  Phil.  Trans. 
vol.  Ixxxiv.  lab.  5.  p.  26. 

The  conjunctiva  supplies  the  i)lace  of  a  cornea,  and 
covers  directly  the  crystalline  lens,  as  there  is  no  aque- 
ous humour.  This  membrane  in  some  is  continuous 
with  the  skin,  but  in  others  there  arc  imperfect  eye-lids, 
formed  by  its  duplicature,  previous  to  passing  over  the 
lens.  The  skill,  at  the  opening  of  the  pupil,  formed  by 
the  sclerotica,  in   the  absence   of  an  uvea  and  iris,  is 
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strengthened  by  a  membrane  which  appears  to  be  mus- 
cular, and  probably  assists  in  the  contraction  or  enlarge- 
ment of  the  aperture. 

The  animals  of  the  cephalodous  class,  besides  contain- 
ing complicated  eyes,  are  likewise  furnished  with  ears. 
These  are  situated  in  the  annular  cartilage  which  sup- 
ports the  arms.  In  this  cartilage  there  are  two  cavi- 
ties. In  each  of  these  there  is  a  bag  filled  with  a  gela- 
tinous transparent  fluid,  and  containing  a  calcareous 
substance,  difTering  in  its  consistence,  according  to  the 
species,  from  the  brittleness  of  starch  to  the  hardness  of 
bone. 

The  auditory  nerve  penetrates  the  walls  of  this  laby- 
rinth, and  ramifies  on  the  membranous  bag  which  it 
contains.  There  is  no  external  opening,  nor  any  ap- 
parent alteration  in  the  thickness  of  the  investing  in- 
teguments. 

The  digestive  system  of  the  Cephalopoda  exhibits 
several  appearances  by  which  it  may  be  distinguished. 
The  arms  which  surround  tlie  mouth,  seize  the  animals 
which  are  to  serve  as  food,  and  bring  them  to  the 
iDoulh.  The  mouth  is  situated  in  the  centre  of  the 
disk,  round  which  the  tentacula  are  arranged.  It  is 
surrounded  with  a  slight  fold  of  the  skin,  which  may 
be  compared  to  lips,  and  which  is  rough  on  the  central 
aspect.  Within  these  are  the  two  mandibles,  of  a  deep  ! 
brown  colour,  hard  horny  consistence,  and  in  form  re- 
sembling the  beaks  of  a  parrot.  Where  free,  they  are 
conico-tubular,  but  where  covered,  they  are  open  at  the 
central  side.  The  under  beak,  unlike  the  same  organ  in 
birds,  is  the  largest,  the  most  crooked,  and  embraces 
the  upper,  or  the  one  on  the  dorsal  margin  of  the  mouth. 
These  jaws  are  merely  able  to  open  and  shut,  as  they 
possess  no  lateral  motion.  They  are  supported  by  the 
muscular  bed  of  the  mouth,  which  serves  as  a  mould  to 
fill  the  cavity  towards  the  point.  The  tongue  is  situated 
between  the  beaks,  and  is  armed  with  reflected  teeth. 
These  teeth,  in  consequence  of  the  undulatory  motion  of 
the  substance  of  the  tongue,  expedite  the  progress  of  the 
food  into  the  gullet. 

The  salivary  glands  are  four  in  number  ;  the  first 
pair,  seated  on  each  side  the  muscular  bed  of  the 
mouth,  are  each  divided  into  numerous  lobes,  whose 
excretory  ducts  pour  their  fluid  into  the  beginning  of 
the  gullet.  The  second  pair,  seated  lower  down  and 
below  the  eyes,  are  not  so  much  divided,  and  send  out 
each  a  canal.  These  unite,  and  pour  their  contents  into 
the  mouth. 

The  gullet  is  furnished  with  a  lateral  expansion,  not 
unlike  the  crop  of  gallinaceous  birds.  The  stomach  is 
muscular,  like  the  gizzard  of  fowls,  and  the  cuticle  is 
thick,  and  separates  easily  from  the  other  membranes. 
At  the  pyloric  opening  of  the  stomach,  there  is  another 
aperture  equally  large,  which  leads  into  the  s/iiral  sto- 
mach, or  caecum,  as  it  has  been  improperly  termed  by 
some  anatomists.  It  may  with  greater  propriety  be 
denominated  the  duodenum,  as  it  performs  some  of 
the  offices  of  that  pait  of  the  gut  in  the  higher  orders 
of  animals.  This  stomach  is  conical,  closed  at  the  dis- 
tal extremity,  and  performs  about  a  turn  and  a  half, 
like  a  spiral  shell.  Its  inner  surface  is  covered  with  a 
ridge,  which  traverses  it  in  a  closely  spiral  direction. 
The  bile  flows  into  it  near  the  apex,  and  towards 
its  base,  glandular  orifices  pouring  out  a  thick  yellow 
fluid  may  be  observed.  The  intestine,  after  leaving 
the  pyloris,  in  some  species  makes  one  or  two  turns,  in 
others  it  proceeds  directly   to  the  anus.     This  opening 
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is  seated  at  the  base  of  the  funnel,  on  its  posterior  or 
dorsal  side. 

The  liver  is  of  considerable  size,  of  an  orange-yellow 
colour,  and  of  a  soft  and  spongy  texture.  It  gives  rise 
to  two  hepatic  ducts,  which  proceed  to  the  extre- 
mity of  the  spiral  stomach,  where  they  empty  the 
orange-coloured  bile  which  they  contain  by  a  common 
orifice. 

The  organs  of  circulation  consist  merely  of  veins  and 
arteries,  which  we  distinguish  into  pulmonic  and  sys- 
temic. The  veins,  which  have  their  origin  in  the  feet, 
mouth,  and  atmular  cartilage,  coalesce,  and  form  two 
branches,  which  afterwards  unite  into  a  common  trunk. 
This  vessel,  after  descending  through  part  of  the  vis- 
cera into  the  abdomen,  divides  into  two  branches,  each 
of  which  may  be  considered  as  a  vena  cava,  conveying 
the  blood  to  the  lateral  hearts.  Each  vena  cava,  at  its 
origin,  is  joined  by  an  equally  large  vessel,  which  emp- 
ties its  contents  in  a  direction  nearly  at  right  angles 
with  the  former.  These  veins  arise  in  the  stomach, 
intestines,  liver,  and  organs  of  generation.  The  vena 
cava  receives  a  second  large  vessel,  nearly  in  the  same 
direction  as  the  first,  which  has  its  origin  in  the  tunic 
and  the  supports  of  the  branchiae.  From  the  size  of 
the  vena  cava,  in  consequence  of  the  union  of  these 
two  branches,  and  the  appearance  of  muscular  ridges 
on  its  inner  surface,  it  has  been  compared  by  some  to  an 
aiTicle. 

On  each  side,  in  the  common  cavity  of  the  tunic, 
and  near  the  gills,  an  aperture  may  be  observed,  the 
entrance  to  a  bag  or  cavity.  Each  cavity  is  traversed 
by  the  vena  cava  of  that  side,  and  in  its  passage  exhi- 
bits a  curious  confirmation.  The  surface  of  tlie  vein 
is  covered  with  spongy  glandular  bodies  of  different 
shapes.  These,  upon  being  pressed,  pour  out  an 
opake  yellow  mucous  fluid.  Within,  these  glands 
communicate  by  means  of  very  wide  duels  with  the 
cavity  of  the  vein.  Indeed,  when  air  is  blown  into  the 
vein,  it  readily  passes  through  the  glands  into  the  bag, 
and  from  thence  into  the  cavity  of  the  tunic;  and  when 
air  is  blown  into  the  bag,  it  likewise  penetrates  the 
gland,  and  passes  through  into  the  veins.  The  arteries 
with  which  these  glands  are  furnished  are  comparatively 
minute. 

It  appears  probable  that  these  glands  separate  some 
principle  from  the  blood,  and  that  this  is  conveyed 
away  by  the  ejection  of  the  water  from  these  ve.-ious 
bags  into  the  common  cavity.  Were  it  practicable  to 
analyse  the  yellow  mucus  which  these  glands  contain, 
some  light  might  be  thrown  on  this  subject.  Indeed,  it 
appears  not  improbable  that  this  arrangement  is  analo- 
gous in  its  functions  to  the  urinary  system  in  the  most 
perfect  classes. 

Each  vena  cava  enters  its  corresponding  lateral  heart 
or  ventricle,  through  an  intervening  valve.  Each  late- 
ral heart  is  situated  at  the  base  of  each  gill,  is  pear- 
shaped,  black,  moderately  thick,  with  numerous  pits 
on  its  inner  surface.  Its  narrow  end  terminates  without 
any  valvular  structure  in  the  pulmonary  artery.  In  the 
genus  octopus,  the  lateral  hearts  are  naked;  but  in  the 
gencrjiolego  and  sepia,  there  is  suspended  from  each,  by 
a  slender  footstalk,  a  spongy  round  body,  wiiich  is  con- 
cave beneath.  The  footstalk  consists  of  fibres,  which 
are  attached  to  the  surface  of  the  heart,  but  there  is  no 
communication  by  ducts  or  vessels.  The  use  of  this 
organ  is  unknown. 

The  animals  of  this  class  continually    reside  in  the 
4  P 
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water,  and  respire  by  means  of  gills  or  branchias. 
These  are  double,  one  on  each  side,  corresponding  with 
•  he  lateral  pulmonic  ventricles.  Each  gill  is  connected 
at  its  opposite  sides  to  the  tunic,  by  means  oi'  fleshy 
ligamenious  bands.  Between  these,  the  double  leaves 
of  the  gills  are  arranged  in  an  alternate  series.  Each 
leaf  is  supported  by  a  footstalk  from  the  band,  and  is 
subdivided  into  smaller  leaves,  to  expose  a  greater  sur- 
face to  the  water. 

The  pulmonary  artery  passes  along  this  band,  sends 
a  branch  into  each  footstalk,  which,  penetrating  the 
substance  of  the  gills,  conveys  the  blood  to  its  different 
divisions. 

The  systemic  veins  depart  from  the  gills  at  the  op- 
posite extremity.  These  unite  at  the  inferior  band, 
and  from  each  gill  a  vessel  proceeds  to  the  single  cen- 
tral or  systemic  heart  or  ventricle.  In  some  of  the  ani- 
mals of  this  class  the  systemic  veins  are  somewhat  en- 
larged, and  assume  the  appearance  of  auricles.  The 
two  pulmonary,  or  rather  the  systemic  veins,  enter  the 
heart  at  the  opposite  side,  each  at  the  termination  being 
fuiiiishcd  with  a  valvular  organization. 

The  systemic  heart  is  white  and  fleshy,  and  differs 
according  to  the  genera  in  its  form,  being  in  the  Oc- 
topus semicircular,  but  in  the  Loligo  and  Sepia  lobed. 
Besides  giving  rise  to  a  large  aorta,  or  principal  arte- 
ry, two  smaller  ones  likewise  proceed  from  its  caviiy. 
These  arteries  are  furnished  at  their  entrance  with 
valves. 

The  sexes  in  the  Cephalopoda  are  distinct,  the  male 
and  female  organs  being  found  on  different  individuals. 
There  is  not,  however,  any  external  mark  by  which 
they  may  be  distinguished.  M.  Cuvier  found  that  the 
mules  of  the  Octopus  were  scarcely  a  fifth  part  so  nu- 
merous as  the  females. 

The  male  organs  of  generation  consist  of  the  follow- 
ing parts.     The  testicle  \%  a  large  white  glandular  purse, 
containing  numerous  fringed  filaments,  from  which  the 
seminal  fluid  is  secreted.     This  fluid  passes  out  of  the 
testicle,  by  a  valvular  opening,  into  the  vas    deferens. 
This  canal  is  slender,  and  greatly  twisted  in  its  course, 
and  opens  into  a   cavity  which  has  been  compared  to 
the  seminal  vesicle.     The  walls  of  this  last  cavity  are 
strong  and  muscular,  and    disposed    in    ridges.     Near 
the  opening  at  the  distal  extremity  of   this  sac,  is  an 
aperture,  leading  into  an  oblong    glandular    body,    re- 
j^arded  as  exercising  the  functions  of  a  firostate  gland. 
ijeyond  this  lies  a  muscular  sac,  divided    at   the    top, 
where  it  opens  by  two  ducts,  but  connected  at  the  base. 
In  this  sac  are  numerous  white   thread-like  bodies,  ter- 
minated by  a  filament,  but   unconnected  with  the  sac. 
In  the  interior  they  consist  of  a  spiral  body,  connected  at 
each  extremity  with  a  glandular  substance.    When  these 
bodies  are  put  into  water,  they  twist  themselves  in  vari- 
ous directions,  and  throw  out  at  one  of  their  extremities 
an   opaque    fluid.     These  motions   are    not  excited   by 
placing  them  in  oil  or  spirit  of  wine,  but  they  may  be 
exhibited  by  immersing  in  water  those  which  have  been 
kept  for  years  in  spirits. 

These  bodies,  first  observed  by  Swammerdam,  and 
afterwards  by  Ncedham,  have  been  regarded  by  some 
as  demonstrating  the  truth  of  the  vermicular  theory 
of  generation  ;  by  others,  they  have  been  considered 
as  analogous  to  the  pollen  of  plants — that  their  tunic  is 
in  part  soluble  in  water,  and  when  ihey  are  thrown  into 
that  fluid,  they  speedily  burst,  and  spread  their  impreg- 
nating contents  over  the  eggs  of  the  female.     Although 


this  last  conjecture  is  plausible,  and  countenanced  by  the 
circumstance  that  these  vermicular  bodies  are  only  found 
at  the  season  of  reproduction,  the  subject  is  still  involv- 
ed in  obscurity.  Are  these  bodies  produced  in  the  tes- 
ticle, and  only  brought  to  this  bag  when  nearly  ready  for 
exclusion  ;  or,  if  the  product  of  the  bag  itself,  by  what 
means  are  they  nourished  ? 

The  male  organs  terminate  in  a  cylindrical  fleshy  body 
termed  the  penis.  This  is  hollow  within,  and  ribbed 
with  muscular  bands.  Near  its  base  it  receives  one  of 
the  ducts  of  the  vermicular  sac,  continuous  with  the  one 
from  the  prostate  gland,  forming  its  canal,  and  toward 
the  apex  the  other  duct.  It  projects  but  a  short  way 
into  the  cavity  of  the  great  bag,  into  which  it  empties 
its  contents.  These  pass  out  of  the  body  at  the  funnel- 
form  opening  in  the  throat. 

The  female  organs  of  generation  consist  of  an  ovarium 
and  oviduct.  The  ovarium  is  a  glandular  sac,  to  which 
the  ova  are  attached  by  footstalks.  The  opening  by 
which  they  issue  from  the  ovarium  is  wide,  and  the  ovi- 
duct (in  the  Octopus  vulgaris  and  Loligo  sagittata,)  after 
continuing  a  short  way  simple,  divides  into  two  branches, 
each  having  its  external  aperture  near  the  anus.  The 
oviducts  are  furnished  within  with  muscular  bauds,  and 
a  mucous  lining,  and  encircled  with  a  large  glandular 
zone,  destined,  probably,  to  secrete  the  integuments  of 
the  eggs.  In  the  Loligo  vulgaris,  and  the  Sepia,  the 
oviduct  continues  single.  Besides  these  organs,  the 
Loligo  vulgaris  and  sagittata,  and  the  Sepia,  have  two 
large  oval  glandular  bodies,  divided  by  transverse  par- 
titions, with  their  excretory  ducts  terminating  at  the 
anus,  whose  use  is  unknown. 

The  eggs,  whose  peculiar  form  has  been  already  no- 
ticed, pass  out  of  the  funnel,  after  which  they  are  sup- 
posed to  be  impregnated  by  the  male,  according  to  the 
manner  of  fishes. 

The  inky  Jiuid  now  remains  to  be  considered,  as 
the  most  remarkable  of  the  peculiar  secretions  of  this 
tribe  of  animals.  The  organ  in  which  this  fluid  is  se- 
creted is  spongy  and  glandular.  In  some  species  it  is 
contained  in  a  recess  of  the  liver,  which  has  given  rise 
to  the  opinion  that  the  coloured  fluid  which  it  secreted 
was  bile.  In  other  species,  however,  this  gland  is  de- 
tached from  the  liver,  and  either  situated  in  front  or 
beneath  that  organ.  The  excretory  canal  of  this  gland 
opens  in  the  rectum,  so  that  the  fluid  escapes  through 
the  funnel.  It  mixes  readily  with  water,  and  imparts 
to  it  its  own  peculiar  colour.  When  dried,  it  is  used 
as  a  pigment,  and  is  considered  as  the  basis  of  China 
ink. 

The  Cephalopoda  are  all  inhabitants  of  the  sea. 
They  are  widely  distributed,  occurring  in  the  arctic  as 
well  as  the  equatorial  seas.  In  the  latter,  however,  they 
grow  to  the  largest  size.  It  is  reported,  that  in  the  In- 
dian Seas,  boats  have  been  sunk  by  these  animals  affix- 
ing to  them  their  long  arms,  and  that  they  are  dreaded 
by  divers. 

In  the  classification  of  the  animals  of  this  class,  many 
difticulties  present  themselves,  in  consequence  of  the 
imperfect  descriptions  of  their  external  characters, 
given  by  naturalists.  In  the  following  general  view  we 
shall  endeavour  to  distribute  them  into  natural  groups 
and  genera,  without  attempting  an  enumeration  of  all  the 
species.  Such  only  as  are  inhabitants  of  the  British  seas 
shall  be  particularly  enumerated. 

The  Cephalopoda  appear  to  constitute  two  great 
divisions,  distinguished  by  the  si>pport  which  is  afforded 


MOLLUSCA. 


667 


to  the  abdominal  sac.  In  the  first,  wliich  may  bo 
termed  sepiacea,  the  sac  is  strengthened  by  horny  or  tes- 
taceous processes,  unless  where  the  habits  of  ihe  animal 
renders  such  protection  unnecessary.  The  second  divi- 
sion, which  may  be  termed  JVaiililacea,  comprehends 
those  animals  furnished  with  a  muliilocular  shell.  These 
two  divisions  constituted  in  the  Linnaean  system  the  two 
genera,  Sepia  and  Nautilus. 

1.  Sepiacea.  Although  the  animals  of  this  division 
agree  in  many  external  and  internal  cliaracters,  there 
are,  however,  considerable  differences  of  structure  to 
■warrant  their  subdivision  into  two  orders.  In  the  first 
order  will  be  included  such  as  are  furnished  with  only 
eight  arms,  and  whose  sac  is  destitute  of  fin-like  ex- 
pansions, and  either  simple,  or  strengthened  behind  in 
the  interior  by  two  short  corneous  processes.  The 
head  is  united  to  the  sac  behind,  without  the  interven- 
tion of  a  neck.  The  suckers  have  soft  margins.  The 
second  will  comprehend  those  which  are  furnished  with 
eight  arms  and  two  feet,  whose  sac  is  furnished  with 
fin-like  expansions,  and  strengthened  internally  by  cor- 
neous or  testaceous  ribs  or  plates.  The  head  is  divided 
from  the  sac  on  all  sides  by  a  neck.  The  suckers  have 
a  corneous  margin. 

The  first  order  might  admit  of  some  subordinate 
divisions,  founded  on  differences  in  the  habits  of  the 
animals.  It  will  suflice  that  we  notice  merely  the  ge- 
nera. These  are  three  in  number.  Octopus,  Eledona, 
and  Ocythoe. 

1.  Octofius.  This  genus,  so  named  by  Lamarck,  is 
the  Polypus  of  Aristotle.  All  the  arms  are  of  equal 
size,  and  the  suckers  with  which  they  are  furnished  are 
sessile,  and  arranged  in  a  double  row  on  their  central 
aspect.  The  oviduct  is  double,  and  the  margin  of  the 
anus  is  simple. 

There  are  several  species  belonging  to  this  genus; 
but  the  one  with  which  naturalists  have  been  longest 
acquainted  is  the  Sepia  octopodia  of  Linnaeus,  or  OcSo/ius 
vulgaris,  of  modern  arrangements.  There  is  a  figure  of 
it  in  Pennant's  British  Zoology,  vol.  iv.  p.  53,  No.  44. 
Tab.  xxviii.  The  body  is  short,  and  rounded  at  the 
tail.  The  arms  are  nearly  six  times  the  length  of  the 
body,  and  furnished  with  about  two  hundred  and  forty 
suckers.  This  species  inhabits  the  British  seas,  and  has 
been  termed  Poor  Cuttle,  Pour-contrel,  and  Preke.  It 
was  first  recorded  as  a  native  by  Merrat  in  his  Pinare,  p. 
191.  It  is  occasionally  dredged  up  from  the  oyster-beds 
in  the  Frith  of  Forth.  Baker  describes  a  species  analo- 
gous to  this  in  the  P/iiloso/i/iical  Transactions  for  the 
year  1757,  p.  777,  Tab.  xxix. 

2.  Eledona.  This  genus  was  known  to  Aristotle.  It 
agrees  with  the  preceding  genus  in  having  all  the  arms 
similar,  but  it  is  distinguished  by  each  arm  having  only 
a  single  row  of  suckers. 

Lamarck  has  figured  and  described  two  species  of 
this  genus  in  the  JMem.  de  la  Sac.  d'Hist.  A'aC.  One  of 
these,  a  native  of  the  Mediterranean,  is  remarkable  for 
giving  out  an  odour  like  musk. 

3.  Ocythoe.  In  this  genus,  so  named  by  M.  Rafi- 
nesque,  there  are  two  of  the  arms  furnished  at  their 
inner  extremities  with  membranaceous  expansions.  The 
suckers,  which  are  in  a  double  row,  are  supported  on 
short  footstalks.  Dr.  Leach  observed  "  four  oblong 
spots  on  the  inside  of  the  tube,  resembling  surfaces  for 
the  secretion  of  mucus ;  two  inferior  and  lateral,  and 
two  superior,  larger,  and  meeting  anteriorly.  On  the 
rim  of  the  sac,  immediately   above  the   branchi3e>  on 


each  side,  is  a  small,  short,  fleshy  tubercle,  which  fi'.s 
into  an  excavation  on  the  opposite  side  of  the  sac. 
This  character,  which,  with  slight  modifications,  is  com- 
mon to  this  genus,  to  Loligo  and  Sepia,  does  not  exist 
in  the  Polypus."     Phil.  Tr.  vol.  cvii.  p.  295. 

The  animals  of  this  genus  were  for  a  long  lime  con- 
sidered as  the  fabricators  of  the  shell  termed  .^rg'onaara, 
or  the  Paper  Nautilus,  never  having  been  found  in  any 
other  condition  than  occupying  the  cavity  of  that  shell. 
The  clustered  eggs  (which  they  have  in  common  with 
the  other  cephalopoda,)  have  likewise  been  found  in  the 
cavity  at  the  top  of  tlie  spire,  the  female  occupying  the 
mouth.  They  are  capable  of  raising  them.selves  to  the 
surface,  and  of  floating  and  moving  there  by  means  of 
their  winged  feelers,  aided  probably  by  secreted  air  in 
their  body.  Upon  the  approach  of  danger  they  sink  ra- 
pidly to  the  bottom. 

Although  this  animal  has  never  been  found  but  in  the 
cavity  of  the  shell  of  an  Argonauta,  there  are  various 
circumstances  which  confirm  us  in  the  belief,  that  it  is 
not  the  fabricator  of  the  shell,  but,  like  the  Hermit  crab, 
occupies  the  deserted  dwelling  of  another  animal,  which 
has  not  as  yet  fallen  under  the  observation  of  naturalists. 
The  body  of  the  animal  does  not  conform  in  shape  to  the 
cavity  of  the  shell,  nor  to  all  its  irregularities  of  surface. 
There  is  no  muscular  or  ligamentous  attachment  be- 
tween tlie  animal  and  the  shell,  so  that  it  is  able  to  leave 
the  shell  at  pleasure,  as  it  was  observed  to  do  by  the  late 
Mr.  Cranch,  zoologist  to  the  Congo  expediiion.  The 
reader  who  is  desirous  of  farther  information  on  this 
subject,  may  consult  Dr.  Leach's  Observations  on  tlie 
Genus  Ocxjtlioe  of  Rajinesque  ;  and  Sir  E.  Home  on  the 
Distinguishing  characters  beCiveen  the  ova  of  the  Sefiia 
and  those  of  the  vermes  testacea  that  live  in  ivater ;  in 
the  Philosophical  Transactions  for  the  year  1817,  art. 
xxii.  xxiii. ;  and  a  paper  by  Mr.  Say  On  the  Genus  Ocy- 
thoe in  the  Phil.  Trans.  1819,  art.  vii. 

The  genera  which  belong  to  the  second  order  are  only 
two  in  number,  viz.  Sepia  and  Loligo.  In  botli,  the 
suckers  on  the  arms  are  pedunculated,  and  their  margin 
strengthened  by  a  corneous  ring  furnished  with  teeth, 
and  the  margin  of  the  anus  is  surrounded  with  appen- 
dages or  tentacula.  The  two  feet  with  which  the  animals 
of  this  order  are  furnished  are  nearly  similar  in  their 
structure  to  the  arms,  but  considerably  larger  in  their 
dimensions.  They  take  their  rise  on  the  ventral  side  of 
the  mouth,  between  that  organ  and  the  funnel. 

4.  Sepia.  In  this  restricted  genus  the  sac  is  furnished 
on  each  side  throughout  its  whole  length  with  a  narrow 
fin,  and  strengthened  on  the  back  by  a  complicated  cal- 
careous plate,  lodged  in  a  peculiar  cavity.  The  suckers 
are  irregularly  scattered  on  the  arms  and  feet. 

The  calcareous  plate  has  been  long  known  under  the 
name  of  cuttle-fish  bone.  It  is  somewhat  ovate,  flatly 
convex  on  both  sides,  and  thickest  where  broadest.  The 
superior  half,  or  the  one  next  the  head,  is  the  longest, 
rounded  at  the  extremity,  and  thin.  The  inferior  por- 
tion becomes  suddenly  narrow,  and  ends  in  a  point. 
It  may  be  considered  as  consisting  of  a  dermul  plate, 
concave  on  the  central  aspect,  having  its  concavity  filled 
up  with  layers  which  are  convex  on  their  central  aspect. 

According  to  our  observations  the  dermal  plate  ap- 
pears to  consist  of  three  different  laminx,  arranged  pa- 
rallel to  one  another.  The  external  or  dorsal  layer  is 
rough  on  the  surface,  and  marked  by  obscure  concentric 
arches  towards  the  summit,  formed  by  minute  knobs, 
which  become  larger  towards  the  base,  where  they  ap- 
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pear  in  the  form  of  interrupted  transverse  ridges.  It  is 
uniform  in  its  structure,  and  the  tubercles  possess  a  polisli 
and  hardness  equal  to  porcellaneous  shells,  althoutjh 
they  blacken  speedily  when  put  in  the  fire,  and  contain 
a  good  deal  ot  ariinial  mutter.  On  the  central  side  of 
this  layer  is  one  flexible  and  transparent,  similar  to  horn, 
and  Miioolh  on  the  suifacc.  The  third  layer  is  destitute 
oflusire,  and  in  hardness  and  structure  resembles  mo- 
ther "i  pearl  shells. 

The  layers  which  fill  the  concavity  of  this  dermal 
plate  arc  slii^lilly  convex  on  the  central  aspect,  and  are 
in  part  imbricated.  Each  layer  is  attached  to  the  con- 
cave surface  of  the  dermal  plate  by  the  upper  extremity 
and  the  two  sides,  while  the  inlerior  or  caudal  extremity 
is  free.  The  inferior  and  first  formed  layers  are  short, 
and  occupy  the  base  and  middle,  and  rise  from  the  plate 
under  a  more  obtuse  angle  than  the  new  formed  layers, 
which  are  both  the  longest  and  the  broadest. 

Each  layer,  which  is  about  one-fiftieth  of  an  inch  in 
diameter,  consists  of  a  very  thin  plate,  whose  dermal 
surface,  when  viewed  with  a  magnifier,  exhibits  nume- 
rous brain-like  gyrations.  l'"rom  the  ventral  surface  of 
this  plate  aiise  numerous  perpendicular  laminae,  which, 
when  viewed  laterally,  appear  like  fine  parallel  threads, 
but,  when  examined  vertically,  are  found  to  be  waved, 
and  fold  upon  themselves.  Next  the  plate  they  are  thin, 
and  not  much  folded  ;  but  towards  their  other  extremity, 
they  become  tbickei',  striated  across,  and  more  folded, 
with  irregular  margins.  On  the  thick  tortuous  even 
ends  of  these  laminae,  the  succeeding  plate  rests,  and 
derives  from  them  the  peculiar  markings  of  its  surface. 
These  laminae  are  closely  set,  irregularly  intenupted, 
and  occasionally  anastomose.  M.  Cuvier  {Mem.  sur  la 
Seicfie,  p.  47.)  slates,  erroneously,  that  these  laminse  are 
hollow  pillars  disposed  in  a  quincunx  order. 

The  term  bune  has  been  improperly  applied  to  this 
complicated  plate;  "  for,"  (according  to  Mr.  Halchett, 
Fhil.  Trans,  vol.  Ixxxix.  p.  321.)  "  this  substance,  in 
composition,  is  exactly  similar  to  shell,  and  consists  of 
various  membranes  hardened  by  carbonate  of  lime,  with- 
out the  smallest  mixture  of  phosphate." 

This  bone  was  formerly  much  prized  in  medicine  as 
an  absorbent,  but  is  now  chiefly  sought  after  for  the 
purpose  of  polishing  the  softer  metals. 

The  most  remarkable  species  of  this  genus  is  the 
Se/iia  officinalis,  which  is  distinguished  from  the  othcis 
by  its  smooth  skin.  It  inhabits  the  British  seas,  and, 
although  seldom  taken,  its  bnne  is  cast  ashme  on  dif- 
ferent pjiis  of  the  coast,  from  the  south  of  England  to 
the  Zetland  isles. 

5.  Loligo,  or  Calamary.  This  genus,  the  larger  spe- 
cies of  which  are  known  to  the  fishermen  under  the  de- 
nominations Sleeve-fish,  Hose-fish,  and  Anchor-fish,  is 
distinguished  from  the  former  by  having  the  sides  of  the 
sac  furnished  oidy  partially  with  fins.  The  dorsal  plate 
is  flexible  and  corneous,  imbedded  in  the  substance  of 
the  sac,  and  is  multiplied  with  years.  The  suckers  are 
disposed  on  the  arms  and  feet  in  a  double  row. 

The  sp;  cies  of  this  genus  have  not  been  investigated 
with  much  care.  Four  sorts  have  been  found  in  our 
seas,  which  are  probalily  the  types  of  as  many  difierent 
genera.  In  two  of  these  the  sac  is  cylindrical  above, 
and  compressed  towards  the  tail,  with  which  the  fins  on 
each  side  are  united. 

In  the  Loliffo  vulffcrin,  the  fins,  together  with  the  tail, 
form  a  rhomboidil  expansion.  The  feel  are  nearly  of 
the  same  length  with  the  body,  and  covered  with  suckers 


only  near  their  distal  extremity.  There  is  no  eye-lid. 
The  bone  is  elliptical,  elongated,  and  produced  at  the 
upper  extremity,  with  a  groove  along  the  middle.  The 
appendage  to  the  stomach  is  straight,  and  the  oviduct  is 
sini;le. 

This  species  is  described  and  figured  by  Borlace,  in 
his  A'utural  Nislory  of  Cornwall,  p.  260.  Tab.  xxv.  f. 
27  ;  and  by  Pennant  in  the  British  Zoology,  vol.  iv.  p.  53. 
No.  43.  Tab.  xxvii. 

In  the  Loligo  sagitlata,  the  fins,  with  the  tail,  form  a 
triangular  expansion;  the  feet  are  shorter  than  the  body, 
and  covered  with  suckers  nearly  to  their  base.  There 
is  a  duplicature  of  the  skin  round  the  eye,  forming  an 
eye-lid.  The  bone  is  narrow,  thin,  expanded  at  both 
ends,  and  strengtiiened  by  two  marginal  ribs,  and  one  in 
the  centre.  The  appendage  to  the  stomach  is  spiral, 
and  the  oviduct  double. 

This  species  has  hitherto,  in  this  country,  been  con- 
founded with  the  preceding.  It  is,  howevtr,  the  one 
alluded  to  by  Monro,  secundus,  in  his  Structure  and 
Physiology  of  Fishes,  p.  62.  tab.  xli.  xlii.  His  specimens 
were  probably  obtained  from  the  Frith  of  Forth.  The 
same  species  has  occurred  to  the  Vr'riter  of  this  article  in 
the  Frith  of  Tay. 

In  tlie  two  remaining  species  the  fins  which  occur 
near  the  tail  are  not  continued  to  its  extremity.  The 
Loligo  media  has  the  sac  long,  slender,  and  rounded. 
The  fins  on  each  side  are  of  an  elliptical  form,  and  the 
tail  is  produced  beneath  Into  a  point.  This  appears  to 
be  a  rare  species.  It  is  figuied  by  Pennant  in  his  British 
Zoology,  vol.  4,  tab.  xxix.  No.  45. 

In  the  Loligo  se/dola,  the  body  is  nearly  of  equal  di- 
mensions in  length  anil  breadth;  the  fins  are  thin  and 
rounded,  and  the  outline  of  t've  tail  semicircular.  It  is 
figured  by  Pennant  in  the  British  Zoology,  vol.  4.  tab. 
xxix.  No.  46.  This  species  appears  to  be  rare.  It  is 
recorded  by  Peiuiant  as  having  been  taken  off  Flintshire. 
A  specimen  now  before  us  was  obtained  in  the  Frith  of 
Forth,  at  Kirkaldy,  by  Mr.  Chalmers,  surgeon  of  that 
town. 

Various  species  of  the  Sepiacea  were  formerly  used 
as  food  ;  and  Aristotle  informs  us  that  they  were  consi- 
dered in  the  best  condition  for  the  table  when  nearly 
ready  for  spawning.  The  modern  Italians  and  Greeks 
are  said  to  use  them  still  as  an  article  of  diet,  and  to  con- 
sider the  eggs  as  a  great  delicacy.  In  our  own  country, 
Mouffet  considered  them  excellent  meat,  when  boiled 
with  wine  and  spices. 

The  animals  of  the  second  great  division  of  the  cepha- 
lopoda may  be  considered  as  nearly  unknown.  The 
shells  were  united  by  Linnaeus  in  one  genus,  which  he 
termed  Nautilus;  but,  in  consequence  of  their  ])eculiar 
characters,  they  have  been  sub-divided  into  many  new 
genera.  The  animals  belonging  to  two  of  these  modern 
genera,  spirula  and  nautilus,  which  both  belong  to  the 
spiral  multilocular  tribe,  have  been  impeifeciljt  de- 
scribed. 

The  shell  of  the  S/iirula  has  the  whorls  separate,  the 
mouth  orbicular,  the  chambers  perforated  by  a  tube,  and 
the  last  cell  produced  into  a  tube.  The  animal  resem- 
bles the  Sepia,  and  the  shell  is  concealed  under  the  skin, 
and  occupies  a  similar  situation  to  the  cuttle-bone. 

The  animal  of  the  Sfiirula  -vulgaris  appears  lo  be  very 
common  in  the  West  Indies,  as  the  chambered  spiral 
extremity  of  the  shell  is  frequently  brought  to  this 
country. 

In  the  shell  of  the  restricted  genus  J^autilus,  the  turns 
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of  the  spire  are  contiguous,  the  last  whorl  embraces  the 
others  oil  the  sides,  and  the  chambers  are  perforated  by 
a  tube.  The  animal  of  ihe  J^autilua  fiotn/iilius,  accord- 
ins;  to  Rumphius,  lodges  in  the  last  chambers,  and  is 
fixed  by  a  ligament  which  descends  into  the  tube. 
The  arms  which  surround  the  mouth  are  destitute  of 
suckers. 

Among  the  minute  shells  which  occur  in  the  roots  of 
sea-weeds,  on  old  shells,  corals,  and  sertulariae,  are 
many  genera  of  mukilocular  testacea,  some  of  which 
have  been  described  in  the  article  Conchology.  Guid- 
ed by  analogy,  naturalists  have  been  disposed  to  consider 
these  as  tlie  productions  of  ceplialopodous  mollusca. 
Their  inhabitants,  liowever,  have  not  been  examined,  and 
the  task  of  doing  so  will  be  very  diflicult,  as  they  are  all 
very  minute.  Wlien  it  is  considered  that  a  gasteropo- 
dous  mollusca  bieathing  air,  Segmenlina  (Nautilus  of 
Li.t;htfooi)  paluslris,  has  its  shell  divided  into  chambers 
by  transveise  partiuons,  and  that  the  shells  of  some  of 
the  Annelidts  likewise  exhibit  appearances  of  being 
mukilocular,  the  analogy  loses  its  value,  and  we  are  dis- 
posed to  conclude  that  the  true  place  in  the  systematical 
arraiigeiueiit  of  animals,  for  the  introduction  of  these 
minute  shells,  remains  to  be  ascertained.  Indeed,  until 
the  anii-.als  of  the  Spirula  and  Nautilus  shall  have  un- 
dergone a  more  minute  investigation,  the  characters  by 
which  they  are  distinguished  must  be  viewed  with  sus- 
picion. 

Many  species  of  mukilocular  testacea  occur  in  a  fos- 
sil state,  which  are  usually  considered  as  the  remains  of 
cephalopodous  mollusca.  Some  of  these  are  spiral  like 
the  Nautilus,  others  are  orbicular  like  the  Miliola,  while 
in  a  third  the  chambered  shell  is  nearly  straight,  as  in 
the  Onhocera. 

As  intimately  related  to  the  last  mentioned  genus, 
■we  may  here  lake  notice  of  the  belemnite.  In  this  fossil 
the  apex  is  solid,  with  a  groove  or  fold  on  one  side,  and 
at  the  thick  end  there  is  a  conical  cavity  tilled  with  a 
shell  divided  into  chan:bers,  which  are  penetrated  by  a 
pipe.  If  we  regard  this  body  as  the  remains  of  a  ce- 
phalopodous animal,  we  may  consider  the  exterior  solid 
exutmily  to  have  been  a  corneous  covering,  and  the 
chambertd  alveolus  as  the  seat  of  the  body  of  the  animal, 
which  likewise  enveloped  the  base.  That  the  solid  base 
was  hard,  and  not  muscular,  like  the  sac  of  the  Sepiacea, 
is  obvious  from  the  surpulse  which  have  been  found  ad- 
hering to  its  surface,  and  which  probably  look  up  their 
residence  afier  the  death  of  the  animal,  and  the  destruc- 
tion of  the  soft  covering.  That  the  solid  part  was  dif- 
ferent in  its  nature  from  shell,  appears  probable  from  the 
circumstance  that  the  latter,  when  mineralized,  is  usually 
converted  into  calcareous  spar,  while  li.ie  former  appears 
of  a  fibrous  structure. 

The  alveoli  of  the  helemnile  bear  so  near  a  resem- 
blance to  ihe  species  of  Onhocera,  that  some  have  con- 
cluded that  the  latter  were  originally  parts  of  a  belem- 
nite. Several  circumstances,  however,  militate  a.^ainst 
this  opinion.  Orihoceraiites  are  frequently  found  fossil 
where  there  are  no  vestiges  of  belemnites,  and  even  ap- 
pear to  occur  in  older  rocks.  Many  recent  species  of 
the  genus  Onhocera  have  been  found  on  our  own  shoi  es 
without  the  vestige  of  an  external  covering.  Had  ihey 
possessed  any  such  solid  apex,  like  the  belemnite,  it  is 
probable  that  it  would  have  been  detected  in  the  recent 
kinds,  since  it  is  sufficiently  duraljle  to  retain  ils  form  in 
the  solid  strata.  The  shell  of  the  belemnite  was  pro- 
fcably,  in  some  respects,  internal — that  of  the  onhocera 


was  probably  external,  or  covered  only  by  the  common 
integuments.  The  views  here  given  do  not  greatly  dif- 
fer from  those  of  Mr.  Plat,  in  the  Philosofihical  Transac- 
tions, vol.  liv.  p.  38. 

Class  II.— PTEROPODA. 

This  class  was  instituted  by  Cuvier,  for  the  reception 
of  a  few  genera,  whose  peculiar  characters  indicated  the 
impropriety  of  suffering  them  to  remain  in  any  of  those 
categories  which  had  been  previously  established.  All 
the  species  are  small  in  size,  and  the  attempts  which 
have  been  hitherto  made  to  investigate  their  internal 
structure  have,  in  a  great  measure,  failed  in  explaining 
the  functions  of  the  organs  which  are  exhibited.  The 
valuable  papers  of  Cuvier,  on  the  Clio,  Pneumodermon, 
and  Hyalea,  include  nearly  all  the  accurate  informa- 
tion on  the  subject  of  which  naturalists  are  in  posses- 
sion. 

The  general  form  of  these  animals  is  somewhat  ovate. 
The  tunic  appears  in  some  genera,  as  the  Clio  and  Pneu- 
modermon, to  be  double,  the  external  one  soft  and  thin, 
the  internal  exhibiting  a  fibrous  structure,  correspond- 
ing to  the-  muscular  web  of  the  skin  of  the  higher 
classes.  In  these  animals,  however,  these  two  layers 
are  unconnected  throughout  the  greater  part  of  their 
expansion.  In  some,  as  the  cymbulia,  the  tunic  is 
cartilaginous,  while  in  others  it  is  strengthened  by  a 
shell.  In  these  last,  the  shell  in  the  Limacina  is  a  spiral 
univalve,  covering  the  abdominal  viscera,  and  in  the 
Hyalea,  where  it  serves  the  same  purpose,  it  approaches 
in  character  a  bivalve  shell.  It  is,  however,  destitute  of 
a  hinge,  the  two  valves  being  united  together  at  their 
caudal  margins,  and  there  is  no  appearance  of  a  trans- 
verse adductor  muscle. 

The  organs  of  moiion  in  all  the  genera  consist  of  two 
fins,  or  membranaceous  expansions,  seated  one  on  each 
side  the  head.  They  have  no  foot  wherewith  to  crawl, 
nor  any  suckers  by  which  they  can  adhere  to  objects. 
They  are  therefore  free  animals,  moving  about  in  the 
water  by  means  of  their  fins,  and  possessing,  probably  at 
the  same  time,  a  power  of  varying  their  specific  gravity, 
as  they  are  capable  of  varying,  to  a  certain  extent,  the 
form  of  their  bodies,  and  of  enlarging  or  reducing  their 
dimensions.  There  is  nothing  peculiar  in  their  nervous 
system. 

Their  organs  of  digestion  differ  greatly  from  those  of 
the  cephalopoda,  which  we  have  already  considered. 
They  are  generally  regarded  as  destitute  of  eyes  and 
ears.  Their  tcntacula  are  either  seated  on  the  head, 
forming  two  complicalcd  branches  of  filaments,  or 
spread  along  the  margin  of  the  tunic.  There  are  no 
arms  for  seizing  the  food.  The  mouth,  however,  is 
furnished  with  lips,  and,  in  some,  an  appearance  of  a 
tongue  at  the  entrance  of  the  gullet.  The  salivary 
glands  are  two  in  number,  lengthened,  descending  a 
considerable  way  into  the  abdomen,  and  pouring  their 
contents,  by  means  of  their  excretory  canals,  into  the  ca- 
vity of  Ihe  mouth.  Tiic  gullet,  after  being  encircled  by 
the  narvous  collar,  suffers  an  enlargement,  which  has 
been  termed  a  crop,  con'iguous  to  which  is  the  stomach. 
Both  these  cavities  exhibit  muscular  ridges  on  the  inner 
surface.  The  liver  surrounds  the  stomach,  and  is  inti- 
mately united  with  its  contents,  and  pours  in  its  bile  by 
numerous  pon-.^.  The  intestine  is  short,  and  after  making 
one  or  two  turns,  ascends  and  terminates  in  the  neck  near 
the  mouth. 
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The  circulating  system  in  this  class  has  been  but  very 
imperfectly  investigated.  The  pulmonic  vessels  are 
unknown,  but  systemic  veins,  a  single  auricle,  ventricle, 
and  aorta,  have  been  detected.  The  heart,  in  some,  is 
situated  on  the  left,  in  others  on  the  right  side  of  the 
body. 

Tlie  respiratory  or  aerating  organs,  e.xhibit  very  re- 
markable diH'erences.  In  the  Clio  they  are  in  the  form 
of  a  fine  net  work  on  the  surface  of  the  fins;  in  the 
Pneumodermon  they  are  conjectured  to  form  leaf-like 
ridges  on  the  caudal  extremity  of  the  body,  or  if  these 
ridges  are  to  be  considered  as  particular  kinds  of  fins, 
the  gills  may  be  sought  for  on  the  membranaceous  ex- 
pansions of  the  neck.  In  the  Hyalea  the  branchial  form 
a  complex  band  on  each  side  the  body,  at  the  lateral 
opening  of  the  shell. 

The  animals  of  this  class  are  all  hermaphrodites. 
There  is  a  common  cavity,  a  vesicle,  penis,  vas  deferens, 
and  testicle,  together  with  an  oviduct  and  ovarium. 
These  open  near  the  mouth  on  its  ventral  margin. 
There  is  nothing  known  with  respect  to  the  appearance 
of  the  eggs,  the  period  of  propagating,  or  the  form  of 
their  young. 

All  the  animals  of  this  class  inhabit  the  sea.  Some 
of  those,  as  the  Clio  and  Limacina,  frequent  the  arctic 
regions,  and  afford  the  whale  a  great  part  of  its  suste- 
nance. None  of  the  species  of  the  class  have  hitherto 
been  detected  in  the  British  seas. 

M.  Cuvier,  in  his  Regne  Animal,  II.  p.  378,  subdivides 
the  genera  of  this  class  into  two  orders.  The  animals 
included  in  the  first  are  furnished  with  a  head  distinct 
from  the  body,  and  are  arranged  under  the  five  following 
genera  ;  Clio,  Cleodora,  Cymbulia,  Limacina,  and  Pneu- 
modermon. Those  of  the  second  division,  which  are 
destitute  of  a  head,  constitute  only  one  genus,  named 
Hyalea. 

1.  Clio. — In  this  genus  the  body  is  ovate  and  elon- 
gated, the  tunic  membranaceous,  and  the  head  divided 
into  two  lobes,  whose  summits  are  furnished  with  ten- 
tacula.  The  mouth  is  transverse,  with  two  lateral  lon- 
gitudinal lips.  On  each  side  the  neck  arise  two  blunt, 
conical,  fin-like  expansions,  with  a  fine  reticulated  sur- 
face, considered  as  serving  the  double  purpose  of  fins  and 
branchiae.  The  anus  and  orifice  of  generation  terminate 
under  the  base  of  the  right  branchia.  The  viscera  do 
not  fill  entirely  the  cavity  of  the  inner  bag.  The  gut 
makes  only  one  fold.  The  existence  of  eyes  has  not  been 
ascertained. 

The  genus  Clio  was  originally  instituted  by  Brown,  in 
his  A'aCural  History  of  Jamaica.  It  was  afterwards 
embraced  and  modified  by  Linnaeus  and  Pallas,  in  such 
a  manner  as  ultimately  to  exclude  the  species  for  whose 
reception  Brown  originally  formed  it.  It  contains  two 
species,  the  most  remarkable  of  which  is  the  Clio  borea- 
lis.  Mr.  Scoresby,  in  his  valuable  work  on  the  Arctic 
Regions,  lately  published,  states  (vol.  i.  p.  544.)  that  it 
occurs  in  vast  numbers  in  some  situations  near  Spitz- 
bergen,  but  is  not  found  generally  throughout  the  arc- 
tic seas.  In  swimming,  it  brings  the  tips  of  the  fins 
almost  into  contact,  first  on  one  side,  and  then  on  the 
other. 

2.  Cleodora. — This  genus  was  instituted  by  Peron,  for 
the  reception  of  Brown's  species  of  Clio.  The  body  is 
covered  with  a  triangular  pyramidal  tunic,  carrying  two 
membranaceous  wings,  between  which  is  the  mouth, 
furnished  with  a  semicircular  lip. 


The  species  whose  characters  have  been  most  fully 
developed,  is  the  Cleodora  pyramidata.  Brown's  Jamaica, 
p.  386.  tab.  43.  fig.  I. 

3.  Cymbulia. — The  tunic  of  the  species  of  this  genus 
is  trough-shaped,  and  cartilaginous.  The  fin-like  ex- 
pansion is  single,  divided  into  three  lobes,  one  of  which 
is  small,  with  two  tubercles,  and  a  minute  fleshy  beard. 
This  genus  was  instituted  by  Peron,  in  Annales  du  Mu- 
seum, vol.  XV.  tab.  3.  fig.  10,  11. 

4.  Limacina. — This  genus  is  nearly  allied  to  Clio,  in 
the  form  of  the  head  and  wings,  but  the  body  of  the 
animal  is  contained  in  a  tender  shell  of  one  turn  and  a 
half,  flat  on  one  side,  with  a  large  umbilicus  in  the  other. 
When  the  animal  swims,  the  head  and  fin-like  expansions 
are  protruded  from  the  shell. 

This  genus  was  instituted  by  Cuvier,  for  the  recep- 
tion of  the  Clio  helicina,  an  animal  first  described  by 
Captain  Phipps,  and  afterwards  by  Fabricius,  under  the 
name  of  Argonauta  artica.  According  to  Mr.  Scoresby, 
it  is  found  in  immense  quantities  near  the  coast  of  Spitz- 
bergen,  but  does  not  occur  out  of  sight  of  land. 

5.  Pneumodennon. — The  body,  in  the  species  of  this 
genus,  is  oval.  The  neck  is  narrow,  with  a  fin-like  ex- 
pansion on  each  side.  The  mouth  is  nearly  terminal, 
furnished  on  each  side  with  a  fleshy  lip,  and  below  with 
a  fleshy  chin.  On  the  summit  are  two  bundles  of  tenta- 
cula,  each  consisting  of  a  filament,  with  a  tubercle  at  the 
end,  pierced  by  a  small  hole,  and  considered  as  exercis- 
ing the  office  of  a  sucker.  Cuvier,  in  his  Memoire  sur 
IJHayle  et  le  Pneumoderme,  considered  the  leaf-like 
ridges  which  occur  on  the  caudal  extremity  of  the  body 
as  the  branchiae,  and  even  describes  the  pulmonary  vein 
which  conveys  the  blood  from  these  to  the  heart.  But, 
in  his  Kegne  Animal,  he  states  it  as  the  opinion  of  his 
assistant,  M.  Blainville,  that  the  fin-like  expansions  of 
the  neck  contain  the  branchiae  on  their  surface,  as  in  the 
case  of  Clio.  The  rectum  and  oviduct  terminate  under 
the  right  wing.  Cuvier  has  figured  and  described  the 
only  known  species,  which  he  terms  Pneumodermon  Pe- 
ronii,  the  trivial  name  being  in  honour  of  the  discoverer, 
M.  Peron. 

6.  Hyalea. — The  animals  of  this  genus,  as  we  have 
already  stated,  are  destitute  of  a  head.  The  body  is 
lodged  between  two  plates  or  valves,  united  at  the  base, 
where  they  inclose  the  caudal  extremity.  The  ventral 
valve  is  nearly  flat,  with  an  uneven  margin,  narrow  an- 
teriorly, but  expanding  behind,  and  terminating  in  three 
projecting  points.  From  the  middle  point  four  ribs 
diverge  forward,  and  a  muscle  arises,  which,  fixed  in 
the  superior  viscera,  enables  the  animal  to  withdraw  into 
the  shell.  The  dorsal  valve  is  shorter  than  the  pre- 
ceding, the  margin  flat  and  circular,  and  the  middle  con- 
vex outwardly.  In  the  space  between  the  lateral  margin 
of  the  two  valves,  on  each  side,  the  branchiae  are  situ- 
ated, in  a  duplicature  of  the  tunic,  the  sides  of  which  arc 
furnished  with  filaments.  The  fleshy  neck  supports  the 
two  membranaceous  expansions ;  between  which  and 
the  base  the  mouth  is  situated,  surrounded  by  two  lips, 
and  strengthened  within  by  two  fleshy  cheeks.  The 
opening  of  the  anus  and  oviduct  are  at  the  base  of  the 
right  fin. 

The  Hyalea  tridentata,  the  best  known  species  of  the 
genus,  was  first  noticed  by  Foiskal,  in  his  Descripiiones 
.'hiimalium,  p.  124,  as  an  Anomia,  and  inhabiting  the  Me- 
diterranean. 
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Class  III.— GASTEROPODA. 

The  animals  which  are  included  in  this  class  are  more 
numerous  in  regard  to  species,  and  exhibit  a  greater 
diversity  of  organization,  than  those  belonging  to  the 
other  great  divisions  of  molluscous  animals.  They  have 
long  occupied  the  attention  of  the  zoologist,  and  various 
methods  have  been  proposed  for  their  artificial  and 
natural  arrangement.  Their  internal  structure  has  like- 
wise been  investigated  with  a  considerable  degree  of  suc- 
cess, and  the  purposes  which  the  different  organs  serve 
in  the  animal  economy,  have  been  in  a  great  measure 
ascertained. 

The  Gasteropoda  present  few  characters  which  are 
common  lo  the  whole  class.  Their  body  may  be  re- 
garded as  consisting  of  a  foot,  the  cloak  or  tunic,  and 
the  head.  The  ybo;  is  a  firm  muscular  expansion,  co- 
vering a  part  or  the  whole  of  the  ventral  surface  of  the 
animal.  The  viscera  and  head  rests  on  its  central  sur- 
face, while  externally  it  exhibits  a  soft  even  disk,  capable 
of  acting  as  a  sucker,  with  which  the  animal  adheres  to 
objects  when  at  rest,  and  by  which  it  crawls  from  one 
place  to  another.  It  is  likewise  used  as  a  fin  in  swim- 
ming, being  aided  at  the  same  time  by  the  serpentine 
motion  of  the  whole  body.  The  tunic  arises  on  each 
side  of  the  foot,  and  forms  an  arch  over  it  for  the  recep- 
tion of  the  viscera.  Behind,  the  sac  thus  formed  is  closed, 
whose  front  is  occupied  by  the  neck  and  head.  The 
tunic  on  the  back  is,  in  some  cases,  fortified  by  one  or 
more  testaceous  plates ;  in  others  it  is  protected  by  a 
conical  or  spiral  shell. 

The  head  is  connected  at  the  sides  and  on  the  back 
with  the  cloak,  and  beneath  with  the  foot.  In  general  it 
is  furnished  with  tentacula  as  organs  of  touch. 

The  organs  of  circulation  are  more  simple  than  in  the 
cephalopoda..  There  is  no  pulmonic  auricle  nor  ventricle, 
the  veins  which  correspond  with  the  vena  cava  in  the 
higher  classes  proceeding  directly  to  the  lungs  or 
branchiae.  There  is,  however,  a  systemic  auricle,  which 
receives  the  aerated  blood,  and  a  systemic  ventricle, 
which  transmits  it  to  the  different  parts  of  the  body. 
The  heart  is  usually  situated  on  the  left  side  ;  but  in  those 
genera  furnished  with  a  spiral  shell,  it  is  always  on  the 
side  next  the  pillar,  or  the  one  opposite  to  that  to  which 
the  spire  of  the  shell  is  directed. 

The  organs  of  respiration  exhibit  the  two  modifica- 
tions of  lungs  and  gills.  The  lungs,  destined  to  respire 
free  air,  are  usually  seated  in  a  cavity  on  one  side, 
whose  orifice  is  capable  of  being  closed  at  the  will  of 
the  animal.  The  walls  of  this  cavity  are  lined  with  a 
delicate  net-work  of  vessels,  in  which  the  blood  is  ex- 
posed to  the  decarbonizing  influence  of  the  atmosphere. 
In  those  animals  whose  blood  is  aerated  in  water,  the 
gills  exhibit  every  variety  of  form.  In  some  they  oc- 
cur in  a  cavity,  or  exposed  in  the  form  of  pectinated 
ridges,  in  others  assuming  the  appearance  of  shrubs. 
In  all  cases  these  organs  are  well  protected,  delicate  in 
structure,  and  exceedingly  sensible  to  any  external  im- 
pression. 

These  two  conditions  in  the  organs  of  respiration 
point  out  the  propriety  of  forming  the  Gasteropoda  into 
two  subdivisions,  which  may  be  termed,  according  as 
they  respire  by  means  of  lungs  or  gills,  Fulmonifera 
antl  Branchifcra.  Cuvier  appears  to  have  been  in  some 
measure  aware  of  the  importance  of  the  distinction,  when 
he  instituted  his  order  Pulmonea.     liut  he  afterwards 


suflfered  himself  to  be  more  influenced  by  the  presence 
of  an  operculum,  the  shape  of  the  aperture  of  the  shell, 
and  the  supposed  separation  of  the  sexes,  than  by  the 
characters  of  the  respiratory  organs.  Hence  he  inserted 
the  pulmoniferous  genus  Cyclostoma  among  those  which 
are  furnished  with  gills. 

SuBDivisio.v  I. — Gasteropoda  Pulmoxifera. 

The  distinguishing  character  of  this  group  of  Gaste- 
ropodous  mollusca,  is  to  respire  free  air.  This  is  per- 
formed in  a  pulmonary  cavity  situated  at  the  side,  the 
entrance  to  which  the  animal  is  capable  of  closing  at 
pleasure.  The  blood-vessels  are  spread  upon  tlie  walls 
of  this  cavity,  chiefly  on  the  roof,  in  the  form  of  a  deli- 
cate net-work.  The  opening  of  the  cavity  is  usually  on 
the  right  side,  with  the  anus  behind  it,  and  the  sexual 
orifice  is  in  the  front  near  the  head.  In  some  of  the 
genera  these  openings  are  situated  on  the  left  side.  The 
shells  of  the  former  are  denominated  dextral — of  the 
latter  sinistral.  This  change  in  the  position  of  the  ex- 
ternal openings  is  accompanied  by  corresponding  alter- 
ation in  the  arrangement  of  the  internal  organs.  The 
heart,  for  example,  is  always  placed  on  the  side  oppo- 
site the  pulmonary  cavity.  In  the  dextral  shells,  there- 
fore, it  is  sinistral,  while  in  the  sinistral  shells  it  is  dex- 
tral. In  both  kinds,  however,  all  the  orgpns  preserve 
the  same  relation  to  the  back  and  belly,  the  head  and 
tail.  It  is  impossible,  therefore,  to  conceive  a  dextral 
animal  changed  into  a  sinistral,  by  any  circumstance  which 
could  take  place  at  the  period  of  hatching,  as  M.  Bosc 
was  inclined  to  believe.  This  arrangement  of  the  organs 
must  have  been  not  merely  congenital,  but  coeval  with 
the  formation  of  the  embryo.  In  some  species  all  the 
individuals  are  sinistral,  while  in  others  the  occurrence 
is  rarely  met  with  in  a  solitary  example.  The  former 
are  in  their  natural  state,  the  latter  ought  to  be  regarded 
as  monsters.  Where  the  character  is  permanent,  it 
should  constitute  a  generical  difference. 

The  animals  of  this  subdivision  have,  in  general,  the 
sexual  organs  united  in  the  same  individual,  requiring, 
however,  mutual  union.     They  are  all  oviparous. 

Section  I. 

This  is  intended  to  include  all  those  pulmoniferous 
gasteropoda  which  are  terrestrial.  These  reside  con- 
stantly on  the  land  where  they  have  been  hatched,  and 
where  they  collect  their  food  and  propagate  their  kind. 
They  admit  of  division  into  two  tribes,  from  the  circum- 
stance, that  in  some  the  shell,  which  is  either  flat,  or  open 
and  subspiral,  is  concealed  in  a  thickened  plate  of  the 
cloak,  termed  the  shield,  while  in  others  the  shell  is 
spiral  or  conical,  external,  and  contains  the  body  of  the 
animal. 

Tribe  I. — The  genera  included  in  this  tribe  are  three 
in  number.  Tliey  all  possess  four  tentacula,  capable  of 
being  withdrawn  into  themselves  like  the  fingers  of  a 
glove.  The  eyes  are  black  points,  seated  at  the  lips  of 
the  superior  tentacula. 

I.  LiMAX.  Slug — The  body  is  lengthened,  and  some- 
what pointed  behind.  The  cloak  is  corrugated,  and 
supports  the  shield  on  the  forepart  of  the  back  towards 
the  head,  containing  a  thin  corneous  or  testaceous  plate. 
The  pulmonary  cavity  opens  on  the  right  side,  at  the 
inferior  margin  of  the  shield.  Behind  this  opening  is 
the  anus.     The   sexual  opening  is  underneath  the  su- 
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perior  tenlaculum,  on  the  right  side.  At  the  terminatiun 
of  the  body,  above,  is  an  opcniu^^,  out  of  which  a  thick 
t^lulinous  fiuid  oozes.  The  surface  of  llie  wliolc  body  is 
liberally  supplied  wiih  a  glutinous  secretion  of  the  same 
sort,  but  thinner  in  its  consistence.  This  fluid  issues 
from  the  pores  of  the  skin  and  the  pulmonary  cavity,  and 
when  the  animal  is  placed  before  the  liie,  it  is  given  out 
in  considerable  quantities.  'l"hc  respectable  editors  of 
the  Journal  d' Histoire  jValureUe,  vol.  i.  p.  477,  recom- 
mended a  lute  made  of  this  fluid,  reduced  to  a  proper 
consistence  by  quicklime,  fur  the  purpose  of  securing 
the  mouths  of  the  bottles  containing  anatomical  prepara- 
tions, and  preventing  the  evaporation  of  the  alcohol. 
With  this  cutaneous  secretion  some  of  the  species  are 
capable  of  forming  a  thread,  by  wliich  they  are  able  to 
suspend  themselves  from  the  branches  of  trees.  This 
mode  of  assisting  locomotion  is  iccordcd  by  Lister, 
(jlnimalium  JnglitS,  p.  130.)  and  subsequently  noticed 
by  other  observers.  Linn.  Trans,  vol.  i.  p.  182  ;  and  vol. 
iv.  p.  85. 

The  mouth  consists  of  lips,  which  are  capable  of 
small  extension,  and  above,  the  entrance  is  armed  with 
a  concave  corneous  jaw,  with  a  notch  in  the  middle. 
The  tongue  is  merely  armed  with  soft  transverse  ridges, 
pointed  before,  and  terminated  by  a  short  cat  tilaginous 
cone.  There  is  a  sensible  dilatation  of  the  gullet,  which 
marks  the  place  of  the  stomach,  at  the  under  extremity 
of  which  is  the  rudiment  of  a  caecum  at  the  pyloric 
operjing.  The  intestine  makes  several  folds,  chiefly  in 
the  liver,  before  it  reaches  the  anus.  The  salivary  glands 
reach  to  the  extremity  of  the  gullet.  The  liver  is  di- 
vided into  five  lobes,  which  i;ives  rise  to  two  ducts  that 
open  into  the  pylorus. 

The  circulating  system  consists  of  two  venae  cavae, 
which  give  out  numerous  branches  to  the  pulmonary 
cavity.  The  aerated  blood  is  conveyed  by  several  ducts 
to  a  simple  membranaceous  systemic  auricle.  Be- 
tween the  auricle  and  ventricle  there  are  are  two  valves. 
The  ventricle  is  more  muscular  than  the  auricle.  The 
arteries,  which  take  their  rise  from  a  single  aorta,  are 
characterised  by  a  peculiar  opacity  and  whiteness  of  co- 
lour, as  if  they  were  filled  with  milk. 

The  organ  of  viscosity  nearly  encircles  the  pericar- 
dium. It  consists  of  regularly  pictinated  plates.  Its 
excretory  canal  terminates  at  the  pulmonary  cavity. 

The  organs  of  generation  consisi,in  the  female  parts, 
of  an  ovarium,  oviduct,  and  uterus  ;  and  in  the  male,  of 
a  testicle,  vas  deferens,  and  penis,  together  with  the  pe- 
dunculated vesicle;  and,  us  common  to  both  the  sexual 
organs,  there  is  a  cavity  opening  externally,  in  which, 
by  separate  orifices,  the  uterus,  penis,  and  vesicle  ter- 
minate. 

The  species  of  this  genus  have  hitherto  been  chiefly 
characterised  by  the  shape  and  colours  of  the  body  ;  the 
latter,  however,  is  liable  to  such  great  variation,  that  it 
is  diflicult  to  determine  the  number  of  species  which  are 
natives  of  Biitain.  The  structure  of  the  shield,  and  the 
relative  position  of  the  pulmonary  cavity,  joined  with 
the  markings  of  the  body,  ought  to  be  rcsuried  to  ;  and 
could  a  knowledge  of  the  internal  structure  be  likewise 
obtained,  we  might  then  hope  to  be  able  to  bestow  on  the 
species  permanent  marks  of  distinction. 

Althous^h  the  terrestrial  gasteropoda  may  be  consi- 
dered as  pliylivoious,  it  is  now  known  that  the  larger 
species  of  this  genus  likewise  feed  on  the  common  eaith- 
Tvorm,  as    has   been   observed    by   Mr.   Power,  {^Linn. 


Trans,  vol.  ix.  p.  323.)  None  of  these  species  are  used 
in  this  country  as  food. 

II.  PAUMAciiLLA. — The  animals  of  this  genus  are 
distinguished  by  the  position  of  the  shield,  which  is 
placed  on  the  back,  near  the  middle  of  the  body,  and 
contains,  at  its  caudal  extremity,  an  open  subspiral  tes- 
taceous plate.  Underneath  the  shield  is  the  pulmonary 
cavity. 

The  only  species  of  this  genus  yet  known  was  found 
by  M.  Olivier  in  Mesopotamia.  The  genus  was  insti- 
tuted by  M.  Cuvier,  and  the  species  denominated  P. 
olivicri.  Along  the  back,  from  the  shield  to  the  head, 
are  three  grooves  ;  the  medial  one  is  double.  From  the 
dissections  of  Cuvier,  it  appears  that  the  internal  struc- 
ture of  this  species  bears  a  close  resemblance  to  that  of 
the  slugs.  The  most  remarkable  difl"erence  is  in  the 
two  conical  appendages  of  the  common  sexual  cavity, 
by  which  they  approach  the  Helices.  • 

III.  Test.^cklla. — The  shield  in  this  genus  is  placed 
on  the  posterior  extremity  of  the  body,  and  consequently 
the  anus  and  pulmonary  cavity  are  nearly  terminal. 
These  are  protected  by  an  open  subspiral  testaceous 
plate.  The  foot  extends  on  each  side  beyond  the  body. 
From  the  manner  in  which  the  blood  is  aerated,  the  auri- 
cle and  ventricle  are  placed  longitudinally,  the  latter 
being  anterior. 

The  T.  haleotoidea,  described  and  figured  in  the  His- 
toire .Yaturelle  des  Mollusques  Terreslrea  et  Fluviatilea 
de  la  France,  par  M.  Uraparnaud,  p.  121.  lab.  xi.  figs. 
12 — 14,  is  the  only  species  which  has  been  distinctly  as- 
certained. It  lives  in  the  soil,  and  pursues  and  feeds  on 
the  cominon  earth- worm. 

Triue  II The  animals  of  this  tribe  were  formerly 

included  in  the  genera  Helix  and  Turlio  of  Linnaeus. 
The  shells  are  spiral,  and  moreor  less  turbinated.  They 
are  covered  with  a  cuticle,  which,  in  some  cases,  appears 
in  the  form  of  ridges  or  hairs.  The  following  genera 
have  been  established  : 

I.  Helix.  Snail. — In  this  genus  the  animals  have 
four  tentacula,  as  in  the  Limax,  with  eyes  at  the  tips  of 
the  superior  ones.  The  aperture  of  the  shell,  which  is 
somewhat  lunulatcd,  is  as  wide  as  it  is  long. 

The  internal  structure  of  the  snails  very  nearly  resem- 
bles that  of  the  slugs.  The  shield,  however,  has  a  thick- 
ened margin  in  front,  by  which  the  shell  is  formed,  and 
the  centre  of  the  shield  is  as  it  were  ruptured,  giving 
vent  to  the  liver  and  organs  of  generation.  These  oc- 
cupy the  cavity  of  the  shell  towards  its  tip,  and  the 
mouth  is  filled  with  the  foot,  body,  and  head.  The  ani- 
mal is  attached  to  the  pillar  of  the  shell  by  a  complicated 
muscle,  which  shifts  its  place  with  the  growth  of  the 
animal.  The  mouth  is  furnished  above  with  a  thin  arch- 
ed corneous  mandible,  notched  on  the  edges. 

The  circumstances  in  which  the  snails  differ  from  the 
slugs,  are  chiefly  observable  in  the  organs  of  generation. 
The  vagina,  previous  to  entering  the  common  sexual 
cavity,  is  joined  by  the  canal  of  the  vesicle,  and  by  two 
canals,  each  proceeding  from  a  bundle  of  multifid  vesi- 
cles. Each  bundle  consists  of  a  stem,  which  is  the  canal, 
and  numerous  branches  with  blunt  terminations.  These 
cjnals  pour  forth  a  thin  milky  fluid,  whose  use  is  un- 
known. 

Connected  with  the  sexual  cavity  is  the  bag  in  which 
the  darts  are  produced.  The  bag  itself  is  muscular, 
with  longitudinal  grooves,  and  a  glandular  body  at  the 
extremity.     Tliis    glandular  body    secretes    the    dart, 
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which  is  in  the  form  of  a  lengthened  pyramid,  consist- 
ing of  calcareous  filaments  nearly  resembling  asbestus. 
Previous  to  the  sexual  union,  the  two  snails  touch  each 
other  repeatedly  with  the  mouth  and  tentacula,  and  at 
last  the  dart  of  the  one  is  pushed  forth  by  its  muscular 
bag,  and  directed  against  the  body  of  the  other,  into 
which  it  enters,  never  penetrating  through  the  integu- 
ments, and  even  in  many  cases  falling  short  of  its  mark. 
Whether  the  use  of  the  dart  is  merely  to  stimulate,  or 
whether  it  is  subservient  to  any  oilier  purpose,  can 
scarcely  be  said  to  be  determined. 

The  species  of  this  genus  are  numerous,  and  may  ad- 
mit of  distribution  inlo  several  sections,  from  circum- 
stances connected  with  the  form  of  the  shell.  Without 
instituting  these  at  present,  we  shall  subjoin  a  list  of  the 
species  indigenous  to  Britain,  which  belong  to  this  re- 
stricted genus: — I.  H.  Pomatia  ;  2.  virgata  ;  3.  cingen- 
da;  4.  rufescens;  5.  cantiana ;  6.  hispida;  7.  lucida ; 
8.  trochiformis  ;  9.  spinulosa  ;  10.  caperata;  11.  radiata; 
12.  umbilicata;  13.  lapicida;  14.  albella  (of  Drapar- 
riaud,)  found  near  St.  Andrew's  by  Mrs.  Fleming,  Flisk; 
IS.  ericetorum  ;  16.  paludosa  ;  17.  crystalliiia  (of  Dra- 
parnaud,)  found  at  Battersea  by  Dr.  Leach;  18.  asper- 
sa  ;  19.  memoralis ;  20.  arbustorum ;  21.  fusca  ;  22. 
elegans  (of  Draparnaud,)  the  Trochus  terristris  of  Bri- 
tish writers. 

The  Scarabes  of  Montfort  is  formed  from  the  Helix 
scarabseus  of  Linnaeus. 

IL  BvLiMus. — The  shell  furnishes  the  distinguishing 
mark  in  this  family.  It  is  turreled,  and  the  mouth  is 
longer  than  it  is  broad.  The  following  species  are  in- 
digenous :  l.lubricus;  2.  obscurus;  3.  lackhamensis  ; 
4.  fasciatus. 

The  species  which  are  related  to  the  Turbo  bidens 
perversus  and  muscorum  of  Linnaeus,  constitute  a  very 
natural  family,  which  may  be  termed  Pupacea,  distin- 
guished by  the  mouth  being  in  general  furnished  with 
teeth,  or  testaceous  lamina:,  and  the  last  whorl  nearly 
the  same  or  less  than  ihe  preceding.  Perhaps  the  most 
convenient  way  of  dividing  them  is  into  two  sections, 
the  first  including  the  dextral,  and  the  second  the  sinis- 
tral shells. 

The  dextral  pupacea  form  three  genera.  The  Pupa, 
as  originally  constructed  by  Lamarck,  was  equally  faulty 
with  many  of  the  old  Lirjnaean  genera.  As  we  have 
restricted  it  to  include  dextral  shells,  with  the  animal 
possessing  four  tentacula,  with  eyes  at  the  tips  of  the 
two  longest,  we  can  receive  into  it  the  muscorum,  sex- 
doilafus,  and  juni/ieri,  of  Montagu.  The  genus  Chon- 
drus  of  Cuvicr  contains  the  tridens  of  Montagu.  In  the 
genus  Carychium,  formed  by  Muller,  the  tentacula  are 
only  two  in  number,  with  the  eyes  placed  at  the  base. 
It  is  repiesented  by  the  T.  carychium  of  Montagu. 

The  sinistral  pupacea  form  two  genera.  The  first, 
which  is  the  Clausilia  of  Draparnaud,  contains  sinistral 
shells,  with  the  animal  furnished  with  four  tentacula, 
with  eyes  at  the  tips  of  the  two  longest.  To  the  pillar 
there  is  attached  internally  a  twisted  plate.  This  con- 
tains the  following  British  species, — /lerversa,  7iigricans 
iaminata  biblicata,  and  labiata.  The  other  genus,  called 
Vehtigo,  was  formed  by  iVluller.  The  animal  pos- 
sesses oidy  two  tentacula,  with  the  eyes  on  their  tips. 
The  T.  vertigo  is  the  type  of  the  genus. 

In  the  shells  of  the  preceding  genera,  the  margin  of 
the  mouth  is  always  thick,  and  strengthened  by  a  ring 
when  the  animal  is  arrived  at  full  growth,  after  which 
the  shell  is  stationary  in  point  of  size.     This  is  a  charac- 
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ter  peculiar  to  the  terrestrial  tcstacea.     In  the  two  ge- 
nera which  follow,  the  margin  of  the  mouth  is  simple. 

VIII.  VniuNA. — This  genus  was  formed  by  M.  Dau- 
debard  de  Ferussac,  and  termed  by  him  Helico-limax. 
Draparnaud,  to  avoid  the  use  of  a  hybrid  name,  substi- 
tuted Vitrina.  The  shell  is  incapable  of  containing  the 
animal.  The  margin  of  the  shield  is  double,  and  the 
upper  fold  is  divided  into  several  lobes,  which  are  re- 
flected on  the  surface  of  the  shell.  The  Helix  pellucida 
of  Muller  is  the  type  of  the  genus. 

IX.  SucciNEA.  From  the  Helix  succinea  of  Muller 
(the  putris  of  Montagu  and  Donovan,  not  of  Liiinsus) 
Draparnaud  has  formed  the  genus  Succinea.  The  mouth 
is  large  in  proportion  to  the  size  of  the  shell,  and  effuse 
at  the  base,  with  the  outer  lip  thin,  and  the  pillar  atte- 
nuated. We  are  at  a  loss  to  account  for  the  conduct  of 
Lamarck  in  substituting  a  new  name  for  this  genus  with- 
out any  apparent  reason,  and  thus  adding  to  the  syno- 
nimes  with  which  the  science  is  already  oppressed.  The 
name  first  employed  by  Draparnaud,  indicates  one  of 
the  most  striking  characters  of  the  type  of  the  genus, 
whereas  the  term  Amphibulina,  used  by  Lamarck,  is 
founded  on  a  mistake,  and  is  apt  to  mislead.  The  He- 
lix succinea,  although  found  in  damp  places,  is  not  am- 
phibious. It  never  enters  the  water  voluntarily.  Indeed, 
Muller  says,  "  Sponie  in  aquam  descendcre  nunquam 
vidi,  e  contra  quoties  eum  aquse  immisi,  confestim  egre- 
diebatur."  The  same  remark  is  made  by  Montagu, 
and  we  have  often  witnessed  its  truth. 

X.  AoHATiNA. — The  mouth  of  the  shell  in  this  genus 
nearly  resembles  the  Bulimi,  but  the  end  of  the  pillar  is 
truncated.  The  Buccinum  acicula  of  Muller,  a  native 
of  England,  belongs  to  this  genus,  and  likewise  the  Helix 
octona  of  Linnaeus,  erroneously  considered  as  a  native  of 
Britain. 

XI.  Cyclostoma.  This  genus  is  readily  distinguish- 
ed from  all  the  preceding  by  the  circular  aperture  of  the 
shell,  and  the  foot  of  the  animal  being  furnished  with  a 
lid  or  operculum.  This  genus  may  be  regarded  as  the 
type  of  a  singular  tribe  of  the  terrestrial  pulmonifera. 
The  pulmonary  cavity  opens  upon  the  neck,  as  in  many 
of  the  pectinibranchia.  The  sexes  are  likewise  sepa- 
rate, the  penis  of  the  male  being  large  and  muscular, 
but  contained  in  the  interior.  The  primary  tentacula 
have  sub-globular  highly  polished  extremities,  which 
INIontagu  [Testacea  Britantiica,  p.  345.)  is  disposed  to 
regard  as  eyes.  The  true  eyes  are  placed  at  the  base 
of  the  tentacula  on  the  outside,  and  are  elevated  on  tu- 
bercles, the  rudiments  of  the  second  pair.  The  tenta- 
cula, though  somewhat  contractile,  are  incapable  of 
being  withdrawn,  after  the  manner  of  the  slugs  and  snails. 
The  C.  elegans,  the  Turbo  elegans,  of  Montagu,  is  the 
type  of  the  genus. 

Sect.  II. 

The  aquatic  pulmoniferous  gasteropoda,  which  are  in- 
cluded in  this  section,  have  all  two  tentacula,  usuallv  flat- 
tened with  the  eyes  at  the  internal  base.  The  sexes  are 
united.  The  spawn  in  the  form  of  a  gelatinous  mass  is 
deposited  on  aquatic  plants,  under  water.  The  food  con- 
sists of  aquatic  plants.  Although  they  reside  in  the 
water,  they  are  obliged  to  come  to  the  surface  to  respire, 
when  they  open  the  pulinonary  cavity,  and,  after  remain- 
ing a  short  time,  again  close  it  and  descend.  Like  the 
genera  of  the  preceding  section,  they  admit  of  distribu- 
tion into  two  tribes. 

Tribe  1  — This  contains  those  animals  which  are  naked, 
4Q 
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and  which  have  been  included  in  the  genus  Onchidium. 
In  ihis  genus,  the  animals  are  furnislied  with  a  cloak  of 
moi-e  than  ordinary  thickness,  which  covers  the  whole  of 
the  upper  part  of  the  body.  There  are  two  long  tenta- 
rula  on  the  head,  capable  of  being  witiidrawn  like  those 
of  the  slug.  Tlie  snout  is  divided  into  two  broad  appen- 
dages. Between  the  tentacula,  towards  the  right  side, 
is  the  opening  for  the  ptnis.  The  anus  is  terminal, 
above  which  is  the  entrance  'o  the  pulmonary  cavity, 
and  on  the  right  is  the  opening  to  the  female  organs, 
Irom  which  a  groove  runs  towards  tlie  right  lobe  of  the 
snout. 

The  mouth  is  destitute  of  proboscis  or  jaws.  The 
tongue  is  merely  a  cartilaginous  plate,  grooved  trans- 
versely. The  gullet  is  long  in  proportion,  with  a  villous 
surface.  There  are  three  stomachs,  each  distinguished 
by  its  peculiar  characters.  The  first  is  a  true  gizzard, 
covered  internally  with  a  cartilaginous  cuticle,  and  its 
walls  formed  of  two  strong  muscles  with  connecting  li- 
gaments. The  second  stomach  is  funnel-shaped,  with 
prominent  ridges,  both  on  its  external  and  internal  sur- 
face. These  ridges  at  their  origin,  internally,  are  high- 
est, and  project  considerably  into  the  cavity,  acting 
like  a  valve  in  retarding  the  progress  of  the  food.  The 
third  stomach  is  short  and  cylindrical,  covered  internally 
wiih  equal  longitudinal  fine  ridges.  The  intestine  is 
nearly  of  equal  thickness  throughout, and  about  two  and 
a  half  limes  longer  than  tlie  body.  The  salivary  glands 
are  much  branched,  and  pour  their  contents  into  the  en- 
trance of  the  gullet.  The  liver  in  the  animals  of  this 
genus  is  distributed  into  three  separate  portions,  each  of 
which  may  be  regarded  as  a  distinct  liver,  an  arrange- 
ment which  is  not  known  to  take  place  in  any  other  ani- 
mal. The  first  liver  is  situated  near  the  middle  of  the 
body  on  the  right  side,  while  the  second  is  situated  near 
the  posterior  extremity.  The  ducts  enter  the  cardiac 
opening  of  the  stomach,  each  by  a  separate  hole,  and  seem 
to  occupy  the  place  of  the  zone  of  gastric  glands  ob- 
served in  birds..  The  third  liver  is  placed  at  the  poste- 
rior end  of  the  gizzard,  into  which  it  pours  its  contents 
by  a  short  duct. 

The  most  remarkable  feature  of  the  circulating  sys- 
tem, is  the  position  of  the  lungs,  at  the  posterior  extre- 
mity of  the  body,  which  occasions  a  corresponding  ar- 
rangement in  the  connecting  organs.  The  entrance  to 
the  pulmonary  cavity  is  immediately  above  the  anus. 
The  vessels  in  which  the  blood  is  aerated  are  distributed 
on  the  roof  and  sides  of  the  cavity.  The  pulmonic  veins 
consist  of  two  receptacles,  one  on  each  side,  extending 
nearly  the  length  of  the  body,  which  may  be  considered 
as  venae  cavae.  These  receive  the  blood  by  numerous 
vessels,  and  convey  it  directly  to  the  lungs.  The  aerated 
blood  is  conveyed  by  a  systemic  vein  into  a  large  auricle, 
seated  in  front  of  the  lungs,  of  considerable  size,  with  the 
walls  fortified  on  the  interior  by  branched  ligaments. 
The  venuicle  is  placed  at  its  anterior  extremity,  and 
separated  by  two  valves.  The  aorta  arises  from  the  op- 
posite side  of  the  ventricle,  its  main  trunk  passing  on 
towards  the  head. 

The  male  and  female  organs  of  generation,  although 
occurring  in  the  same  individual,  appear  to  occupy  dif- 
ferent parts  of  the  body.  The  opening  of  the  male 
organs  is  at  the  tentacula,  which  leads  to  a  cavity  ter- 
minating in  two  unequal  recesses.  The  anterior  is  the 
smallest,  and  receives  (he  tenmnation  of  a  vessel  three 
or  four  limes  longer  than  the  body  itself,  which  takes 
its  rise  at  the  external  base  of  the  cavity  itself,  appa- 


rently from  the  cellular  substance,  and,  after  a  variety  of 
convolutions  in  the  neighbourhood  of  the  mouth,  opens 
into  the  recess.  The  second  recess  is  the  largest,  and 
the  vessel  connected  with  it  is  more  complicated.  Its 
origin  is  in  a  mass,  which  occupies  a  considerable  por- 
tion of  the  abdominal  cavity,  and  which  consists  of  a  ves- 
sel forming  a  great  number  of  complicated  convolutions, 
liberally  supplied  with  blood  vessels.  The  duel  which 
proceeds  from  this  mass  suffers  a  sudden  thickening  of 
its  walls  for  a  short  space,  after  which  it  again  contracts, 
and  before  it  terminates  in  the  recess,  in  a  perforated 
glandular  knob,  it  contains  a  pedunculated  lleshy  body 
with  a  sharp-pointed  corneous  extremity,  probably  capa- 
ble of  being  protruded  into  the  recess  and  cavity. 

The  parts  which  are  considered  as  forming  the  female 
organs,  or  which  are  connected  with  the  sexual  cavity  on 
the  right  side  of  the  anus,  consist  of  an  ovarium  divided 
into  two  lobes,  each  of  which  may  be  perceived  to  be 
again  minutely  subdivided.  The  oviduct  is  tortuous,  and 
passes  through  a  glandular  body,  which  in  the  other  gas- 
teropoda is  regarded  as  the  testicle.  The  peduncu- 
lated vesicle  gives  out  two  ducts,  one  of  which  goes  to 
tiie  testicle,  the  other  to  the  uterus.  It  is  dilViculi  to 
form  even  a  conjecture  regarding  the  uses  of  all  this 
complicated  sexual  apparatus.  The  subject  can  only 
be  elucidated  by  an  attentive  examination  of  the  condi- 
tion of  the  organs  at  different  seasons  of  the  year,  and 
studying  at  the  same  time  the  habits  of  the  animals. 

The  preceding  description  of  the  ciiaractcrs  of  the 
genus  is  taken  fiom  the  anatomical  details  of  Onchidium 
peronii,  a  species  found  creeping  upon  the  rock  under 
water  in  the  Mauritius,  by  i\l.  Peron.  The  genus  was 
first  instituted  by  Dr.  Buchanan  in  the  Linnean  Trans- 
actions, vol.  V.  p.  132,  for  the  reception  ol  a  species 
which  he  found  in  Bengal,  on  the  leaves  of  Typha  ele- 
phantina.  This  species,  however,  if  the  description  be 
accurate,  differs  essentially  from  the  one  described  by 
Cuvier,  and  would  lead  us  to  infer  that  a  new  genus 
would  be  necessary  for  the  reception  of  the  species  of 
the  last  mentioned  naturalist.  "  This  is  not,  (says  Dr. 
Buchanan,)  like  many  othersofthe  worm  kind,  an  herma- 
phrodite animal,  for  the  male  and  female  organs  of  ge- 
neration are  in  distinct  individuals.  I  have  not  yet  per- 
ceived any  mark  to  distinguish  the  sexes  while  they  arc 
in  copulation,  as,  in  both,  the  anus  and  sexual  organs  are 
placed  in  a  pc[  foration  [cloaca  communis)  in  the  under 
part  of  the  tail,  immediately  behind  the  loot ;  but  during 
coiiion  the  distinction  of  sexes  is  very  evident,  the  penis 
protruding  to  a  great  length,  considering  the  size  of  the 
animal."  Cuvier  seems  disposed  to  suspect  the  accu- 
racy of  these  sentiments,  and  as  they  do  not  appear  to 
have  been  the  result  of  dissection,  it  would  be  desirable 
to  have  the  doubts  on  the  subject  cleared  up  by  a  re-ex- 
amination of  the  animal  in  question.  Dr.  Buchanan  is 
probably  correct  in  considering  the  tentacula  as  occil- 
laled. 

Tribe  II. — In  this  tribe  the  animals  are  furnished 
with  a  distinct  external  testaceous  covering.  The  spe- 
cies which  it  includes  were  dispersed  by  Linnaeus, 
through  the  genera  Helix,  Bulla,  Voluta,  and  Fattlla, 
according  to  the  characters  furnished  by  the  shell.  They 
are  now  arranged  under  the  iullowing  genera. 

1.  LvMNiEus. — The  shells  of  all  the  species  are  dex- 
tral.  The  animal  is  constructed  so  nearly  on  the  plan 
of  the  snail,  that  it  will  be  unnecessary  to  enter  into  any 
details  of  its  structure,  farther  than  lo  take  notice  of  the 
more  I'emarkable  peculiarities.     The  tentacula  are  two 
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in  number,  lanceolate  and  depressed,  and  incapable  of 
being  withdrawn.  The  eyes  are  seated  on  the  bead,  at 
the  inner  base,  and  a  little  in  front  of  the  tentaciila.  The 
mouth  is  furnished  with  three  jaws,  the  two  lateral  ones 
simple,  the  upper  one  like  the  slug,  crescent-snaped, 
with  a  notch  in  the  middle.  Tlie  male  and  female  oi-- 
gans,  though  intimately  connected,  internally,  have  their 
external  orifices  separated  to  a  considerable  distance, 
the  former  issuing  as  usual  under  the  right  tentaculum, 
the  latter  occurring  in  a  cavity  near  the  the  pulmonary 
opening  on  the  side  under  the  border  of  the  cloak.  In 
consequence  of  this  arrangement,  the  individuals  of  L. 
atagnalis  have  been  observed  by  Geoffroy  and  Muller 
to  unite  together  in  a  chain  durnig  coition,  the  first  and 
last  members  of  the  series  exercising  only  one  of  the 
sexual  functions,  the  intervening  individui'ls  impregnat- 
ing and  receiving  impregnation  at  the  same  time.  Whe- 
ther this  is  the  constant  or  only  accidental  practice  of 
this  species,  does  not  app';ar  to  be  determined.  We 
know  that  many  other  species  of  the  genus  are  mutually 
impregnated  as  usual  in  pairs  only. 

The  species  of  this  genus  are  numerous.  They  re- 
side in  pools,  lakes,  and  rivers.  They  furnish  a  favour- 
ite repast  to  the  different  kinds  of  trouts  and  water-fo«l. 
The  following  are  natives  of  Britain.  L.  stagnalis,  fra- 
gilis,  palustris,  fossarius,  octanfractus,  detritus,  auricu- 
larius,  putris,  glutinosus,  and  probably  Helix  lutea,  of 
Montagu. 

With  regard  to  the  Lymncus  auricularius,  it  would 
appear,  from  the  observations  of  Drapainaud,  ^^  Hisioire 
(les  MoUusijues,"  p.  49,  that  it  exhibits  a  very  singular 
structure  ol  the  respiratory  organs.  We  shall  quote  his 
own  words.  "  L'animal  est  pourvu  de  quatre  filamens 
ou  tubes  qui  partem  de  la  partie  superiure  du  cou,  pies 
du  manteau  ;  ce  sont  des  trachees.  Ces  tubes  sont  longs, 
blancs  et  tres-transparens,  et  on  ne  Ics  distingue  bien 
qu'a  la  loupe.  Leur  surface  est  comme  rugueuse,  et 
leur  extremiie  est  un  peu  renflee.  lis  sont  retractiles. 
Ij'animal  les  fait  sortir  a  volonie,  un,  deux,  trois  ensem- 
ble:  il  les  agite  et  les  contourne  sans  cesse  en  divers 
sens :  ce  qui  fait  qu'on  les  prendroit  pour  de  petils  vers. 
Je  presume  que  par  ce  mouvement  ces  organes  separent 
de  I'eau  I'air  ([ue  y'est  contenu  et  I'absorbcnt.  Cet  ani- 
mal est  tres  sujet,  ainsi  que  les  autres  gasteropodes  flu- 
viatiles,  a  etre  infeste  par  le  nais  vermicularis  qui  se  loge 
ordinairement  entre  le  cou  et  le  manteau,  au  dcssous  des 
tentacules,  et  s'agite  sans  cesse  d'un  mouvement  vcrmi- 
culairc."  Little  doubt,  we  think,  can  be  entertained 
that  this  naturalist  had  been  deceived  by  some  of  the 
parasitical  leeches  which  infest  the  aquatic  puimonifera, 
and  that,  instead  of  breathing  by  means  of  tubular  gills, 
the  animal  of  the  L.  auricularius  possesses,  like  those 
which  it  resembles  in  other  characters,  a  pulmonary 
cavity. 

II.  Phvsa.— -The  shell  of  the  animals  of  this  genus 
nearly  resembles  that  of  the  preceding,  with  these  dif- 
ferences, however,  that  the  whorls  are  sinistral,  and  the 
pillar  lip  is  destitute  of  a  fold.  The  external  appearance 
of  the  animal  is  similar  to  Lymneus,  but  the  margin  of 
the  cloak  is  loose,  divided  into  lobes,  and  capable  of  be- 
ing reflected  over  the  surface  of  the  shell  near  the  mouth. 
The  Bulla  fontinalis  of  British  conchologists,  is  regard- 
ed as  the  type  of  the  genus  which  was  instituted  by 
Draparnaud. 

III.  Aplexa. — The  shell  of  this  genus  is  likewise  si- 
iiistral,  but  it  is  more  produced  ilian  the  former,  and 
possesses  a  fold  on  the  pillar  lip.     The  cloak  of  the  ani- 


mal is  incapable  of  being  reflected  upon  the  shell,  and 
its  margin  is  destitute  of  lobes.  This  genus  (from  « 
and  3-A£|(4,  lacinia)  has  been  instituted  for  the  reception 
of  ilie  Bulli  hyfinorum    and  rivatis  of  British  authors. 

IV.  CoNovvi.A. — This  genus  was  instituted  by  La- 
marck, for  tlie  reception  of  several  species  of  fluviatile 
valuta,  as  the  auris-mida.  The  shape  of  the  shell  is 
conical,  the  spire  forming  the  base.  The  pillar  is  fur-, 
nibbed  with  ridges.  The  form  of  the  inhabitant  is  un- 
known. 

V.  Planorbis. — Independent  of  the  character  deriv- 
ed from  the  spires  of  the  shell  revolving  in  nearly  the 
same  horizontal  plane,  the  animal  is  furnished  with  ten- 
tacula,  which,  unlike  those  of  the  preceding  genera,  are 
long  and  filiform,  with  the  eyes,  however,  placed  as  usual 
on  their  internal  base.  It  is  a  sinistral  genus,  the  anus, 
pulmonary  cavity,  and  sexual  organs,  being  on  the  left, 
and  the  heart  on  the  right  side.  Some  of  the  species, 
jjarlicularly  P.  corjieua,  pour  forth,  when  irritated,  a  pur- 
ple fluid  from  the  sides,  between  the  foot  and  the  mar- 
gin of  the  cloak.  In  internal  structure,  the  animals  of 
this  genus  resemble  those  of  the  genus  Lymneus.  The 
British  species  are  nine  in  number,  and  reside  in  shallow 
ponds  and  ditches,  amor)g  aquatic  plants,  on  which  they 
feetl. 

VI.  Segmentina. — We  instituted  this  genus  several 
years  ago,  for  the  reception  of  the  jYautitus  lacustris  of 
Lightfoot,  fir:t  described  and  figured  in /"/^iV.  Trans,  vol. 
Ixxvi.  J).  160.  tab.  i.  fig.  1 — 8.  The  shell  externally 
bears  a  close  resemoiance  to  a  Planorbis,  but,  internally, 
it  is  divided  into  distinct  chambers  by  solid  transverse 
septa,  which  communicate  with  each  other  by  a  triradiat- 
ed  aperture.  The  animal  possesses  the  same  filiform 
tentacula  with  the  eyes  at  their  base,  which  distinguish 
the  species  of  Planorbis,  but  it  is  uncertain  whether 
the  openings  on  the  side  be  dextral  or  sinistral. 

VII.  AxcYLus. — The  shell  in  this  genus  is  a  short 
compressed  cone,  nearly  resembling  the  common  Lim- 
pet. The  tentacula  are  short,  compressed,  a  little  trun- 
cated, with  eyes  at  the  internal  base.  The  foot  is  short 
and  elliptical.  This  genus  was  instituted  by  Gecffroy, 
and  includes  the  Patella  lacustris  and  oblonga  of  British 
writers. 

Subdivision  II. — Gasteropoda  Branchifera. 

The  animals  of  this  subdivision  are  chiefly  inhabitants 
of  the  ocean  a  few,  however,  are  found  in  fresh  water 
lakes  and  streams.  They  admit  of  distribution  into  the 
following  orders. 

I.  Order.     JVudibranchia. 

This  order  chiefly  contains  those  animals  which  Lin- 
nxus  included  in  his  genus  Doris.  Since  the  writings 
of  the  illustrious  Swede,  many  new  species  have  been 
discovered,  rendering  the  construction  of  several  new 
genera  necessary. 

All  the  animals  of  this  order  are  destitute  of  a  shell  or 
corneous  plate  on  the  back.*  The  head  is  furnished 
with  tentacula.  The  branchiae  are  external,  and  consist 
of  simple  or  compound  filaments  arising  from  the  cloak 
on  the  sides  or  back.  In  many  species,  the  back  is  co- 
vered with  perforated  papillae,  which  probably  give  rise 
to  a  mucous  secretion.  All  the  species  are  hermaphro- 
dite, with  reciprocal  impregnation.  The  external  open- 
ing of  generation  is  situated  at  the  light  side.  In  two 
4  Q  2 
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genera,  Doris  and  Folyccra,  the  anus  is  situated  on  the 
back,  and  surrounded  l)y  a  disk  (ringed  by  the  branchiae. 
In  ii)e  other  genera  the  anub  is  situated  on  the  right 
side. 

I.  Doris. — This  genus,  as  now  restricted,  contains 
such  animals  as  have  the  anus  on  the  back  towards  the 
tail,  surrounded  only  with  a  I'rir'ge  of  jjUiniose  bran- 
chiae. The  cloak  is  more  or  less  covered  with  papillae, 
which  the  animal  lias  the  power  of  contracting  at  plea- 
sure. It  is  divided  I'roiii  the  loot  by  a  distinct  duplica- 
ture.  Towards  the  anterior  margin  are  the  two  supe- 
rior tentacula,  which  are  likewise  retractile.  Each,  at 
the  base,  is  surrounded  with  a  sliort  sheath,  supported 
on  a  slender  stem,  with  an  enlarged  compound  plicated 
summit.  The  neok  is  short,  and  above  the  mouth  is  a 
small  projecting  lueaibrane,  connected  at  each  side  witn 
tlu  Milciior  Iciilacula.  Tliese  tentacula  are  in  general 
small,  and  in  some  cases  it  is  ditliiuk  to  detect  them. 

The  mouth  is  in  the  form  of  a  short  trunk,  leading 
to  lleshy  lips,  witliin  which  the  tongue  is  placed.  It  is 
covered  with  minute  rellected  hairs,  and,  from  its  motion, 
appears  to  be  destined  exclusively  for  deglutition.  The 
gullet  is  a  simple  membraneous  tube,  terminating  in  a 
stomach  presenting  on  the  interior  a  few  longitudinal 
folds.  It  is  furnished  with  a  small  cxcum,  whose  ex- 
tremity receives  the  bile  from  the  liver.  The  stomach 
likewise  receives  the  secretion  of  another  gland,  winch 
is  not  connected  with  the  liver.  It  is  in  the  form  of  a  small 
bag,  whose  inner  surface  is  covered  with  numerous  pa- 
pillae. The  intestine  is  lodged  in  a  groove  on  the  sur- 
face of  the  liver,  and  proceeds  directly  to  (lie  anus. 

The  liver  itself  is  divided  into  two  lobes,  and  gives 
rise  to  numerous  biliary  ducts,  which  proceed  to  the 
stomach.  Uut  it  likewise  gives  rise  to  a  duct  which 
proceeds  to  a  small  bag  plaited  on  the  inside,  and  afler- 
waids  opens  on  the  surface  at  a  small  hole  near  tiie  anus. 
It  yet  remains  to  be  determined,  whether  the  fluid  car- 
ried off  by  this  conduit  be  excrementitious  matter,  se- 
parate<l  by  the  liver,  or  whether  the  gland  which  pro- 
duces it  lie  distinct  from  that  organ,  but  so  interwoven 
therewith  as  to  elude  the  observation  of  the  anatomist. 

It  is  obvious,  from  the  structure  of  the  digestive  or- 
gans, that  the  species  suljsist  on  soft  food,  requiring 
neither  cutting  nor  grinding,  and  in  this  respect  differ 
remarkably  from  the  species  of  the  genus  Tritonia,  which 
were  formerly  arranged  along  with  them. 

The  organs  of  generation  differ  little  from  the  other 
hermaphrodite  gasteropoda.  The  vesicle  furnishes  two 
canals,  one  of  which  goes  to  the  testicle,  the  other  to 
the  penis.  There  is  likewise  a  minute  bag  connected 
■with  the  canal  of  the  latter.  They  deposit  their  spawn 
on  sea-weeds  and  stones.  It  is  gelatinous,  of  a  white 
colour,  and  in  appearance  resembles  the  Spongia  com- 
pressa. 

The  species  of  this  genus  are  numerous,  although 
their  specific  characters  are  still  imperfectly  ascertain- 
ed. The  following  species  have  been  delected  in  the 
British  seas. 

1.  Doris  argo. — Body  aboHt  three  inches  in  length, 
nearly  smootli,  and  of  a  lemon-yellow  colour.  The  anal 
plumes  about  twelve  in  number,  it  is  called  sea-lemon. 
Pennant's  Brit   Zoot.  iv.  p.  43.  tab.  22. 

This  spccus  is  not  uncommon  in  the  crevices  of  the 
rocks  about  Itjw-water-mark. 

2.  Doris  verrucosa. — Body  about  one  inch  in  length, 
the  cloak  closely  covered  with  tubercles  ;  superior  ten- 


tacula, smooth  at  the  base,  compressed  at  the  summit. 
Tiie  vent  surrounded  with  about  tweniy-four  plumes. 

The  species  which  Cuvier  has  figured  under  this 
name,  Mem.  sur  le  Genre  Doris,  tab.  I.  fig.  4,  5,  6,  7. 
is  represented  as  having  only  sixteen  anal  plumes. 
Eijually  common  with  the  preceding  in  the  same  situa- 
tion.    Fre([ucntly  cast  ashore  alter  storms. 

3.  Doris  lavis. — Body  about  half  an  inch  in  length, 
and  widest  in  front.  Eoot  narrow.  Cloak  smooth  in 
the  middle,  tuoerculatcd  slightly  towards  the  margin. 
The  vent  surrounded  with  eight  plumes. 

This  species  is  figured  by  IVIuller,  Zool.  Dan.  tab, 
47.  fig.  3,  4,  5.  It  is  very  common  in  company  with 
the  former  among  the  Zt;tland  isles. 

4.  Doris  marginata. —  Length  about  a  quarter  of  an 
inch.  Cloak  smuuih,  tinged  with  pink,  with  an  uiidu- 
lated  membraneous  border,  usually  four-pointed  in 
front. 

This  species  occurs  on  the  coast  of  Devon,  where  it 
was  observed  by  the  late  George  IMontaiju,  Esi|.  by 
whom  it  wus  descrilicd  and  figured  in  me  Linn  Trans. 
vol.  vii.  p.  79.  tab.  vii.  fig.  7  He  refers  t'l  the  li^;ure 
D.  lajvis  in  the  2oo/c/^ia /Janica  us  synonimous,  but  with 
doubt.  We  iuve  no  hesitation,  however,  in  considering 
them  as  distinct.  Tlie  1)  electrina  of  Pennant  is,  how- 
ever, probably  a  variety,  but  ihe  brevity  of  the  descrip- 
tion and  imperfection  of  the  figure  which  he  has  given 
render  reference  uncertain. 

5.  Doris  nodosa. — Length  about  half  an  inch.  Foot 
broad,  emarginate  in  front.  Cloak  with  four  equidistant 
papillae,  on  each  side  a  mesial  line.  Plumes  of  the  vent 
about  nine  in  number. 

This  is  another  species  discovered  by  Montagu,  Linn. 
Trans,  vol  ix.  |).  107.  tab.  vii.  fig.  2. 

6.  Doris  (juadricornis. — Length  about  three-eighths  of 
an  inch.  Cloak  smooth  in  the  middle,  with  a  row  of 
obsolete  tubercles  on  each  side.  Tentacula  approximat- 
ed in  pairs.     Vent  surrounded  by  eight  or  nine  plumes. 

This  is  a  rare  species,  and  is  described  and  figured 
by  Montagu,  Linn.  Trans,  vol.  xi.  p.  17.  tab.  iv.  fig.  4.  ; 
probably  the  type  of  a  new  genus. 

7.  Doris  nigricans. — Length  about  half  an  inch.  Cloak 
thickly  covered  vvuli  short  lanceolate  tubercles.  .Mjove 
the  head  emarginate.  Sheath  of  the  supeiior  teniacula 
notched  in  the  margin.  Anal  plumes  about  eight  ia 
number.      Body  pale,  freckcd  with  dusky. 

We  have  found  this  species  in  the  Zetland  seas,  and 
have  not  met  with  any  description  with  which  its  cha- 
racters correspond. 

II.  PoLYcERA. — This  genus  is  nearly  allied  to  the 
former.  It  was  instiiutcd  by  Cuvier,  lor  tlie  reception 
of  those  species  whose  anus  is  surrounded  with  plumes, 
but  which  possess,  in  addition,  two  membranaceous 
plates  wherewith  to  cover  them.  The  superior  tenta- 
cula are  similar  to  those  of  the  Doris,  but  the  inleiior 
ones,  surrounding  the  mouth  above,  are  more  numerous, 
extending  from  four  to  six. 

This  genus  contains  fewer  species  than  the  preceding. 
Two,  however,  have  been  detected  as  natives  of  the  Brit- 
ish seas. 

1.  Pohjcerafiava.  Length  about  half  an  inch.  Feelers 
above  the  mouth  four  in  number  ;  superior  feelers  two, 
awl-shaped.  Anal  plumes  seven,  behind  which  are  two 
long  smooth  appendages. 

This  species  is  described  and  figured  by  Montagu, 
Linn.  Trans,  vol  vii.  p.  79.  tab.  vii.  fig.  6.     The  figure 


MOLLL'SCA.- 


677 


exhibits  two  black  dots  behind  the  tentacula,  probably 
intended  for  eyes,  although  no  notice  is  taken  of  them  in 
the  description. 

2.  Potycera  fiennigera. — Leng'h  half  an  inch.  Cloak 
printed  behind;  contracted  at  tlie  tentacula,  and  emar- 
ginate  in  front.  Tentacula  subclavated  and  perfoliated, 
wilh  a  sheath  of  two  leaves.  Anal  plumes  five,  with  two 
bifid  appendages. 

Described  and  figured  by  Montagu.  Linn.  Trans,  xi. 
p.  17.  tab.  iv.  fig.  5. 

In  those  genera  of  this  order,  in  which  the  anus  is 
situated  on  the  right  side,  and  unconnected  with  the 
branchiae,  some,  as  the  Triionia  and  Scyllea,  are  furnish- 
ed with  corneous  jaws,  while  in  the  thethys,  there  are 
only  muscular  lips.  The  mouth  in  the  other  genera  has 
not  been  examined  wilh  sufficient  attention.  The  pre- 
sence of  jaws,  however,  is  an  impoitant  addition  to  the 
digestive  organs,  enabling  the  animals  to  cut  the  sub- 
stances on  which  they  feed,  while  the  others  must  swallow 
their  food  entire. 

III.  Tritonia. — This  genus  was  instituted  by  Cuvier, 
for  the  reception  of  those  animals  formerly  arranged  un- 
der the  genus  Doris,  which  have  the  branchiae  disposed 
on  each  side  the  cloak.  Many  of  the  species  possess 
eyes,  or  at  least  black  points  which  are  regarded  as  such. 
There  are  two  superior  tentacula,  as  in  the  Doris,  which 
are  in  part  retractile,  and  above  the  mouth  sometimes 
another  pi-ir,  or  in  their  stead  plumose  appendages. 

The  mouth  ronsists  of  two  lips,  which  are  {)laced  lon- 
gitudinally, and  open  into  a  short  canal.  Within  arc  the 
jaws,  which  consist  of  two  corneous  plates  united  at  the 
upper  dorsal  edge,  slightly  arched,  and  meeting  at  their 
upper  margin,  for  the  purpose  of  cutting.  Within  these 
is  the  tongue,  which  differs  remarkably  from  the  same 
member  in  the  Doris.  In  the  latter,  the  spines  with 
•which  it  is  beset  are  reflected,  and  draw  the  food  to  the 
gullet,  while  in  the  former,  the  spines  are  deflected,  and 
serve  to  keep  the  food  within  the  reach  of  the  jaws. 
The  tongue  of  the  Dons  therefore  serves  for  deglutition, 
that  of  the  Tiitonia  for  mastication.  M.  Cuvier,  by  mis- 
take, describes  the  funcuo:is  of  both  as  similar.  The 
salivary  glands  are  placed  on  each  side  the  gullet,  and 
empty  their  contents  oehind  the  jaws.  The  gullet  has 
a  fpw  loni^itudinal  folds,  the  stomach  is  simple,  scarcely 
different  froii  the  gullet,  and  the  intestine  proceeds  al- 
most directly  to  the  anus,  situated  on  the  right  side. 
The  liver  is  small  and  situated  behind,  enveloping  the 
stomach,  and  intimately  united  with  the  ovarium.  The 
oigans  of  ijeneralion  exhibit  nothing  remarkable.  The 
pedunculated  vesicle  has  a  simple  canal.  The  external 
opcnini;  of  the  organs  of  generation  is  situated  a  little  be- 
fore and  beneath  the  anus. 

The  following  species  are  natives  of  the  British  seas: 

\.  Tritonia  arborescens.  Length  about  an  inch.  Mar- 
p;in  above  ihe  mouth,  with  four  plumose  appendages. 
Foot  narrow,  sides  compressed.  Cloak  smooth,  soft, 
with  five  or  six  plumose  tubercles  on  each  side,  decjeas- 
ing  in  size  towards  the  tail.  Tentacula  two,  feathered, 
contiined  in  a  sheath. 

This  species  is  described  and  figured  by  Cuvier,  in 
his  Memoire  sur  la  Scyllee,  p.  27.  tab.  1.  fig.  8,  9,  10. 
We  have  lound  this  species  in  the  Zetland  isles,  ai^ree- 
ing  with  the  characters  of  Cuvier,  with  this  difference, 
that  the  branchiae  in  his  are  only  five,  while  in  ours 
they  appeared  to  be  six  on  each  side.  But  as  the  two 
posterior  ones  are  very  small,  and  as  his  examples  were 


preserved  in  spirits,  it  is  probable  that  they  have  escap- 
ed detection. 

2.  Tritonia  fiinnatijida.  Length  three-tenths  of  an 
inch.  Tentacula  filiform,  inserted  in  a  trumpet-shaped 
sheath.  Branchiae  in  a  single  row  on  each  side,  ovate, 
consisting  of  grey  papillas  with  black  lips,  arranged  in 
five  or  six  whorls. 

First  described  and  figured  by  Montagu,  Linn.  Trana. 
vol.  vii.  p.  78.  tab.  vii.  fig.  2,  3. 

3.  Triionia  bifida.  Length  about  a  quarter  of  an  inch. 
Tentacula  (sheath  ?)  two,  broad,  erect,  and  bifid,  behind 
which  are  two  eyes.  Bianchiae  in  a  single  row,  on  each 
side,  ovate,  pedunculated,  unequal ;  opposite  pairs  equal, 
summit  semitransparcnt,  uniform  on  the  surface,  but 
complicated  withm. 

First  observed  by  Montagu.  Linn.  Trans,  vol.  xi.  p. 
198.  tab.  xiv.  fig.  3. 

M.  Cuvier  has  separated  from  the  genus  Tritonia  such 
species  as  possess  four  tentacula;  two  superior, and  two 
at  the  anterior  extremity  of  the  body.  The  branchiae 
are  placed  in  transverse  rows  along  the  sides  and  back. 
He  likewise  states,  that  there  is  no  cloak,  or  rather  no 
marked  division  between  the  cloak  and  the  foot.  This 
genus  he  has  termed  Eoltda.  Unfortunately  none  of  the 
characters  which  are  here  selected,  appear  to  mark  any 
particular  plan  of  organization  ;  and  the  species  to  which 
he  refers,  differ  as  widely  Irom  one  another  as  they  do 
from  the  Tritoniae.  Three  of  his  references  are  to  Bri- 
tiih  species,  which  we  shall  now  describe.  In  all  of 
these  the  branchiae  are  simple,  neither  in  the  form  of 
imbricated  processes,  nor  plumes. 

4.  'Tritonia  fiafiillosa.  Length  nearly  three  inches. 
Anterior  tentacula  smooth,  superior  ones  annuiated. 
Middle  of  the  back  smooth,  sides  thickly  set  with  coni- 
cal lengthened  branchiae,  which,  when  closely  examin- 
ed, appear  to  be  disposed  obliquely  in  rows,  containing 
about  ten  in  each. 

"  From  the  points  of  the  papillae,  (says  Montagu,) 
an  extremely  viscid  secretion  is  discharged,  that  some- 
times envelopes  the  whole  animal."  We  have  observed 
it  possess  the  horny  jaws  of  a  Tritoni.':. 

This  species  is  not  uncommon  at  different  parts  of 
the  coast.  It  was  probably  first  observed  as  British  by 
Turion,  who  appears  to  refer  to  it  in  his  British  Fauna, 
under  the  name  Doris  vermigera.  It  is  described  and 
figured  by  various  authors,  particularly  by  Baster,  Ofius- 
cula  Subsrciva,  i.  p.  81.  tab.  x.  fig.  1.  A.  B.  C.  D.  Muller, 
Zootogia  Danica,  tab.  cxlix.  fig.  1,  2,  3,  4.  Montagu, 
Linn.  Trans,  vol.  xi.  p.  16.  tab.  iv.  fig.  3. 

5.  Tritonia  /ilumoea.  We  have  observed  in  Zetland 
this  sn.all  species,  which  is  about  half  an  inch  in  length. 
It  resembles  the  preceding  in  form,  but  has  only  one 
row  of  simple  branchiae  on  each  side.  The  superior  ten- 
tacula were  pinnated  towards  the  summit.  The  anterior 
ones  simple.  Opportunities  for  a  more  minute  exami- 
nation did  not  occur.  The  struttuie  of  the  superior 
tentacula  forbid  us  to  regard  it  as  the  young  of  the  T. 
papillosa. 

6.  Triionia  cxrulea.  Length  about  a  quarter  of  an 
inch.  Tcr>tacuhi  simple,  with  eyes  behind  the  superior 
pair.  Branchiae  clavaie  in  transverse  rows  on  the  back. 
Two  oval  vesicles  on  the  right  side,  between  the  second 
and  third  row  of  branchiae. 

Described  by  Montagu,  Linn.  Trans,  vol.  vii.  p.  78. 
tab.  vii.  fig.  4,  5. 

7.  Tritonia  longicornis.     Length  half  an  inch.     Ante- 
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rior  tentacula  about  half  the  length  of  the  body ;  the 
superior  pair  short,  with  the  eyes  behind.  On  the  right 
side,  near  the  eyes,  a  cluster  of  short  papillae.  Branchiae 
on  the  back  in  four  transverse  rows. 

Described  by  Montagu,  Linn.  Trans,  vol.  ix.  p.  107. 
tab.  vii.  fiij.  1. 

It  is  probable  that  the  cirri  on  the  right  side,  in  this 
and  llie  preceding  species,  mark  the  anus,  and  furnisli 
a  character  for  a  generic  distinction. 

8.  Tritoriia  fitdala.  Length  about  half  an  inch.  The 
four  untacula  subclavated  and  wiinkled,  with  eyes  be- 
hind the  superior  pair.  Branchiae  in  four  fasciculi,  im- 
perfectly connected  transversely.  Foot  with  two  fleshy 
lobes  in  front. 

This  species  is  described  by  Montagu.  Linn.  Trans. 
vol.  xi.  p.  19r.  tab.  xiv.  fig.  2. 

IV'.  Tergipes. — This  genus  was  instituted  by  Cuvier, 
for  the  reception  of  those  species  which  have  only  two 
tentacula,  anil  a  single  row  of  branchiae  on  each  side, 
wiiicli  act  likewise  as  suckers,  and  enable  the  animal  to 
crawl  on  the  back.  Foisthal  described  one  species  in 
his  Descri/itiones  Animaliitm,  p.  99,  as  Limax  tergipes. 
The  species  may  be  distinguished  by  the  number  and 
form  of  the  branchiae. 

1.  Tergi/ies  jnaculala.  Length  about  a  quarter  of  an 
inch.  Tenlacula  filiform,  retractile,  with  a  trumpet- 
shaped  sheath.  Branchiae  nine  on  each,  and  consisting 
of  a  clavale  sheath,  with  a  sexpartite  margin,  a  concave 
summit,  with  a  single  papilla  in  the  centre. 

Described  by  Montagu.  Limi.  7\a7is.  vol.  vii.  p.  80. 
tab.  vii.  fig.  8,  9. 

V.  Thethys.  This  genus  is  characterised  by  a  row 
of  branchiae  on  each  side  the  back,  and  a  large  mem- 
branaceous expansion  above  the  mouth,  bearing  two 
tenlacula  towards  its  base. 

This  genus  was  first  instituted  by  Linnsus,  but  it  is 
to  M.  Cuvier  that  we  owe  the  discovery  of  its  most  im- 
portant characters. 

The  body  is  ovate,  with  the  cloak  and  foot  continuous. 
The  neck  is  distinct  from  the  foot,  and  is  narrow.  Above, 
the  neck  is  conlii;uous  with  the  cloak,  from  which  arises 
a  large  semicircular  expansion,  which  the  animal  pro- 
bably uses  as  a  fin.  The  margin  of  this  expansion  is 
fringed  with  numerous  filaments,  and  on  the  upper  sur- 
face, within  the  border,  is  a  row  of  conical  tubercles. 
The  true  tentacula  are  placed  towards  the  base  of  this 
fin  near  the  neck.  They  consist  each  of  a  small  fleshy 
cone,  striated  across,  with  a  semicircular  sheath  behind. 
The  branchiae  consist  of  tapering  fleshy  stalk,  spirally 
twisted  towards  the  summit  with  a  series  of  filaments  on 
one  side.  They  are  fourteen  in  number  on  each  side, 
alternately  and  oppositely  small  and  large.  The  anus 
opens  in  front  of  the  third  branchia  on  the  right  side. 
The  orifice  of  generation  is  exhibited  under  the  first 
branchia  of  the  san)e  side.  In  the  front  of  each  of  the 
larger  branchiae  is  a  small  cavity,  with  a  small  filament 
in  the  centre. 

The  mouth  is  situated  underneath  the  tenlacula.  It 
consists  of  a  large  funnel,  covered  within  with  soft  pa- 
pillae, destitute  of  jaws  or  tongue.  The  gullet  is  short, 
the  stomach  simple,  fleshy,  and  covered  with  a  thick 
cuticle.  The  salivary  glands  are  slender  and  branched, 
and  open  into  the  gullet.  The  intestine  is  likewise  short, 
and  proceeds  directly  to  the  anus.  The  liver  pours  the 
bile  into  the  canal  at  the  pylorus  ;  and  likewise  sends  out 
another  duct,  which  opens  externally  near  the  anus.  The 
organs  of  generation  are  similar  to  the  Doris. 


The  Thethys  fimbria  is  the  only  species  of  the  genus 
which  has  been  satisfactorily  ascertained. 

VI.  ScYLLEA.  The  distinguishing  characters  of  this 
genus  <lepend  on  the  two  tentacula,  the  mouth  being 
furnished  with  jaws,  and  the  back  with  membranaceous 
expansions,  bearing  on  their  upper  surface  the  branchial 
papillae. 

The  foot  is  very  narrow,  forming  a  groove  on  the  un- 
der surface.  The  body  is  ovale,  and  compressed  late- 
rally. There  are  two  expansions  or  crests  on  each  side, 
and  one  at  the  tail.  The  branchiae  are  in  the  form  ot 
]>Iumes,  covering  the  upper  surface  of  ihe  crests  and  the 
back.  The  tentacula  are  each  contained  within  a  large 
funnel-shaped  sheath. 

The  mouth  is  placed  at  the  base  of  the  tentacula,  sur- 
rounded with  a  semicircular  lip.  The  jaws  are  horny, 
and  cut  by  crossing  each  other.  The  tongue  is  furnish- 
ed with  reflected  points.  The  gullet  is  longitudinally 
plaited.  The  stomach  is  short  and  cylindrical,  with  a 
ring  of  hard  longitudinal  scales.  The  liver  consists  of 
six  unequal  globules.  The  bile  is  poured  into  the  car- 
diac extremity  of  the  gullet. 

The  Scyllea  pelagica  has  been  long  known  to  natu- 
ralists, and  appears  to  be  very  common  in  the  equatorial 
seas.  It  is  commonly  found  adhering  to  the  siemsof  the 
fucus  natans. 

VII.  Glaucus.  In  this  genus,  whose  true  characters 
are  still  imperfectly  explored,  the  head  is  furnished  with 
four  simple  tentacula.  On  each  side  the  body  are  three 
or  four  horizontal  membranaceous  expansions,  whose 
margins  are  fringed  with  the  branchial  filaments. 

This  genus  was  instituted  by  R.  Foster,  and  the  spe- 
cies with  which  naturalists  have  been  longest  acquaint- 
ed, is  the  Doris  radiata  of  Gmclin,  which  is  figured  in 
the  Phil.  Trans,  vol.  lii.  tab.  iii.  It  is  not  uncommon  in 
the  Atlantic  Ocean. 

It  is  probable  that  a  more  minute  examination  of  the 
animals  of  this  order,  than  has  hitherto  taken  place, 
would  lead  to  the  formation  of  several  tribes  and  fami- 
lies. The  number  of  the  tentacula,  the  structure  of  the 
mouth,  the  connection  between  the  cloak  and  the  foot, 
the  appendages  of  the  anus,  and  the  disposition  of  the 
branchise,  lay  claim  to  the  notice  of  the  systematical 
zoologist.  But  the  study  of  these  animals  can  only  be 
carried  on  at  the  sea-shore,  where  they  can  be  presei  ved 
alive  in  their  native  element. 

II.  Order.     Cyclobranchia. 

The  animals  of  this  order  differ  from  the  preceding  in 
the  marginal  distribution  of  the  branchiae.  Between  the 
foot  and  the  cloak,  or  dorsal  covering  of  the  body,  the 
gills  are  jilaced,  above  the  one,  and  beneath  the  other. 
These  are  in  the  form  of  little  leaves,  which  constitute  a 
fringed  band  on  each  side  of  the  body  ;  in  some  sur- 
rounding the  whole  body,  in  others  interrupted  front  or 
behind.  Independently  of  this  remarkable  position  of 
the  organs  of  respiration,  M.  Cuvier  arranges  the  ani- 
mals in  which  it  occurs  into  two  distinct  orders,  and 
places  them  far  apart  in  his  system.  It  is  not  easy  to 
account  for  this  distribution  ;  as  the  only  character  of 
impoitance  by  which  he  has  marked  their  separation,  is 
derived  from  the  circumstance,  that,  in  the  animals  of  his 
first  order,  the  sexes,  though  united,  require  the  mutual 
union  of  individuals,  while,  in  the  other,  each  individual 
is  sufi/ioaed  to  be  capable  of  impregnating  itself.  In 
these  last,  however,  the  other  organs,  of  feeling,  diges- 
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tion,  or  protection,  have  no  common  properties.  Averse 
to  any  arbitrary  arrangements  of  this  kind,  we  have  here 
brought  them  together  under  one  order,  and  shall  now 
proceed  to  consider  the  characters  of  the  genera. 

1.  Phyllidia.  The  body,  in  the  animals  of  this  genus, 
is  ovate.  The  foot  is  narrow  in  front.  The  cloak  is 
broad,  coriaceous,  and  destitute  of  a  shell.  Towards  its 
anterior  extremity  are  two  cavities,  from  which  issue 
the  retractile  supeiior  tentacula,  as  in  the  genus  Doris. 
Nearly  at  the  posterior  extremity  is  another  cavity,  con- 
taining the  anus.  This  opening,  though  similar  in  situa- 
tion to  that  of  the  Doris,  is  merely  a  short  simple  tube. 
The  head  is  immediately  above  the  anterior  margin  of 
the  foot,  above  which  is  the  moulh,  having  a  small  coni- 
cal feeler  on  each  side.  Under  the  margin  of  tlie  cloak 
on  the  right  side,  and  about  half  way  between  the  mouth 
and  the  middle  of  the  body,  are  two  openings,  in  a  tuber- 
cle, for  the  organs  of  generation.  The  branchiae  consist 
of  slender  complicated  leaves,  which  surround  the  body 
between  the  foot  and  the  cloak.  The  circle  is  inter- 
rupted at  the  head  and  the  tubercle  of  generation. 

The  mouth  is  destitute  of  jaws.  The  gullet  is  simple, 
ending  in  a  membranaceous  stomach.  The  pylorus  is 
placed  near  the  cardia,  and  the  intestine  goes  directly  to 
the  anus.  The  salivary  glands  are  small,  and  placed  near 
the  mouth.     The  liver  is  large  in  proportion. 

The  heart  is  placed  in  the  middle  of  the  back.  The 
auricle  is  simple,  placed  on  the  side  next  the  tail,  and 
supplied  by  the  two  systemic  veins  which  collect  the 
aerated  blood  from  the  branchias  on  each  side.  There 
is  a  simple  aorta  arising  from  the  opposite  side  of  the 
heart. 

The  organs  of  generation  appear  to  be  similar  to  those 
of  the  preceding  class ;  but  they  have  not  as  yet  been 
minutely  examined.  The  existence  of  eyes  is  not  satis- 
factorily determined. 

The  cnimals  of  this  genus  appear  to  be  inhabitants  of 
the  tropical  seas.  Cuvier  has  given  descriptions  and 
figures  of  three  species,  which  differ  remarkably  from 
one  another  in  the  protuberances  of  the  cloak. 

2.  Dii'HVLLiD.v.  This  genus  was  formed  by  Cuvier 
in  his  Regne  Animal,  for  the  reception  of  an  animal  in 
the  cabinet  of  M.  Brugmans  at  Leyden.  It  is  but  im- 
perfectly characterized.  The  cloak  is  pointed  behind  ; 
the  head  semicircular,  with  a  feeler,  and  small  tubercle 
on  each  side.     The  anus  is  placed  on  the  right  side. 

3.  Patella. — Limfiet.  This  genus  difi'ers  from  the 
others  of  this  order,  in  being  covered  on  the  back  by  a 
conical  shell,  within  the  cavity  of  which  the  animal  is 
capable  of  withdrawing  itself.  The  cloak  is  large, 
covering  both  the  head  and  foot.  It  is  united  with  the 
shell  along  its  superior  margin.  The  foot  is  fleshy,  and 
fuiiiished  with  numerous  muscular  filaments,  which  unite 
in  the  superior  pait  of  the  cloak,  to  form  a  strong  muscle, 
by  which  the  body  adheres  to  the  shell.  Tiie  action  of 
this  muscle  brings  the  shell  close  to  the  surface  to  which 
the  foot  adheres,  or  removes  it  to  a  distance. 

The  head  is  furnished  with  a  large  fleshy  snout,  sup- 
porting at  the  base  two  pointed  tentacula.  The  eyes  are 
placed  on  a  small  elevation  at  the  external  base  of  the 
tentacula.  A  little  way  behind  the  head,  and  below  the 
cloak,  on  the  right  side,  are  two  apertures,  being  the  unus 
and  orifice  of  generation.  The  gills  occupy  the  same 
position  as  in  the  preceding  genera.  In  some  the 
branchiae  form  a  complete  circle  ;  in  others  the  circle  is 
interrupted  anteriorly  at  the  head. 

Within  the  trunk,  the  moulh  is  fortified  by  two  car- 


tilaginous cheeks,  which,  at  their  union,  anteriorly,  sup- 
port the  base  of  the  tongue.  This  last  is  a  most  sin- 
gular organ.  It  is  longer  than  the  whole  body,  narrow, 
and  covered  with  three  rows  of  short  reflected  spines,  in- 
terrupted longitudinally  and  transversely.  Its  flxedend 
only  is  exercised,  its  free  end  being  coiled  up  the  abdo- 
men. On  the  upper  side  of  the  mouth  is  a  semicircular 
osseous  plate,  or  upper  jaw.  The  gullet  is  furnished 
with  a  dilatable  pharynx.  The  stomach  is  elliptical,  with 
the  cardia  and  pylorus  at  opposite  extremities.  The 
intestines  are  variously  folded,  and  are  several  limes 
longer  than  the  body.  The  salivary  glands  are  minute. 
The  liver  is  intimately  united  with  the  stomach  and  in- 
testines. 

The  heart  is  situated  on  the  left  side,  in  the  anterior 
part  of  the  body.  The  auricle  receives  the  aerated  blood 
from  one  vein  when  the  circle  of  the  gills  is  complete, 
and  by  iwo  when  interrupted.  This  auricle  is  placed 
on  the  anterior  siae  of  the  heart.  An  aorta  aiises  from 
each  side,  to  convey  the  blood  to  the  body. 

The  ovarium  is  placed  underneath  the  liver;  and  as 
it  exhibits  some  differences  ot  organization,  RI.  Cuvier 
infers  that  it  likewise  contains  the  male  organs. 

The  species  belonging  to  this  group  are  numerous, 
and  appear  to  admit  of  distribution  into  those  having  the 
branchial  circle  complete,  and  those  in  which  it  is  inter- 
rupted. 

4.  Chiton.  This  genus  is  well  characterised  by  a 
series  of  testaceous  dorsal  plates,  and  the  absence  of 
tentacula. 

The  body  is  elliptical.  The  cloak  is  firm  and  car- 
tilaginous, and  variously  marked  on  the  margin.  The 
dorsal  plates  are  arched,  and  occupy  the  middle  and 
sides  of  the  back.  They  are  implanted  in  the  cloak  in 
an  imbricated  manner,  the  posterior  margin  of  the  first 
valve  covering  the  anterior  margin  of  the  second.  The 
foot  is  narrow.  The  mouth  is  surrounded  with  a  semi- 
circular curled  membrane.  The  anus  consists  of  a  short 
tube,  placed  at  the  posterior  extremity  of  the  foot,  which 
supplies  the  place  of  tentacula.  The  external  orifice  of 
generation  has  not  been  ascertained. 

The  mouth  is  capable  of  forming  a  short  proboscis. 
The  tongue  is  short,  and  armed  with  strong  reflected 
spines.  The  gullet  is  short,  and  the  stomach,  which 
is  lengthened  and  folded,  is  membranaceous.  The 
intestine  is  several  times  longer  than  the  body,  and 
much  folded.  The  liver  is  divided  into  numerous 
lobes,  and  intimately  united  with  the  stomach  and  in- 
testines. 

The  heart  is  situated  at  the  posterior  part  of  the 
body.  The  auricle  is  placed  posteriorly,  and  receives 
the  aerated  blood  from  two  veins.  Each  vein  descends 
along  the  base  of  the  gills,  collecting  the  aerated  blood 
from  the  particular  side  of  the  body  to  which  it  be- 
longs; and,  what  is  most  remarkable,  when  opposite 
the  ventricle,  it  suffers  an  enlargement,  and  sends  oft' 
a  branch  which  communicates  with  it,  and  again  con- 
tracts and  unites  with  its  fellow  from  the  opposite  side  to 
form  the  auricle.  A  single  aorta  arises  from  the  anterior 
side. 

The  ovarium  is  conical,  and  divided  into  numerous 
lobes.  liehind,  two  ducts  seem  to  arise,  and  to  pro- 
ceed one  to  each  side  ;  but  it  has  not  been  determined 
whether  they  open  externally.  No  male  organs  have 
been  detected  ;  nor  is  there  any  thing  accurately  known 
with  regard  to  the  peculiar  nature  of  their  hermaphro- 
ditism. 
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There  are  several  species  of  chitons  described  in  the 
ai'ltclc  CoNciioLOGY  as  natives  of  the  British  shores. 
Even  these  furnish  characters  by  which  they  may  be  dis- 
Vrihutfd  into  groups.  1.  Marginal  band  of  the  cloak, 
with  tufts  of  spines,  as  the  C./u4nci(/ar;s.  2.  Marginal 
band  tougli,  as  C.  marginatus  ruber  and  cinereus.  3. 
Marginal  band  striated,  as  C.  Icevis  and  alius.  4.  Mar- 
ginal band  smooth,  as  C.  laviffatus.  The  first  ought  to 
constitute  a  new  genus  apart. 

The  two  first  genera  of  tliis  order,  Phyllidia  and 
Dcphylliclia,  arc  destitute  of  shells,  and  constitute  the 
order  Pleurobranchia  of  Cuvicr.  The  two  last.  Patella 
and  Chiton,  are  fuinishcd  with  shells.  They  form  the 
order  Cyclobranchia  of  Cuvier.  We  have  ventured  to 
unite  them  under  the  latter  denomination,  being  per- 
suaded that  the  only  character  common  to  all  of  them  is 
derived  from  the  position  of  the  gills,  and  thSt  Patella 
and  Chiton  dilTcr  as  much  in  the  structure  of  their  other 
organs  from  each  other,  as  they  do  from  either  Phyllidia 
or  Diphyllidia. 

The  only  animal  in  this  order  which  is  valuable  in 
an  economical  point  of  view,  is  the  limpet.  Although 
used  by  the  ancients  as  an  article  of  food,  it  is  seldom 
brought  to  market  in  this  country.  The  inhabitants 
along  the  coast,  however,  Irctiuenlly  use  it  as  food  when 
boiled  ;  and  its  juice  obtained  by  this  means,  when  mixed 
•with  oatmeal,  forms  a  dish  known  in  Scotland  by  the 
name  of  Limpet  Brose.  It  is  in  season  about  the  month 
of  May.  It  is  much  used  as  a  bait  in  catching  littoral 
fish. 

Ordek  III.      Tectibrancliia. 

This  order  may  be  considered  as  represented  by  the 
genera  Aplysia  and  Bulla  of  Linnaeus.  In  many  of  the 
order  Nudibranchia,  the  respiratory  organs  form  a  double 
row  on  each  side  the  back.  In  the  Cyclobranchia,  the 
same  organs  occur  on  each  side,  but  underneath  the 
cloak.  In  the  present  order,  the  hranchia  occur  under- 
neath the  cloak,  but  they  are  confined  to  a  particular 
portion  of  the  right  side.  They  are  all  inhabitants  of  the 
sea.  They  exhibit  the  same  hermaphroditism  as  the 
Nudibranchia.  The  order  consists  of  the  following 
genera. 

1.  Pleurobranchls. — This  genus  is  particularly 
characterised  by  the  foot  and  cloak  forming  two  broad 
plates,  whicli  inclose  the  body.  Between  these,  in  the 
middle  of  the  right  side,  the  hranchia:  are  placed.  The 
tentacula  are  two  in  numhcr,  with  eyes  at  the  base  be- 
hind. 

The  cloak  is  strengthened  in  the  middle  above  the 
branchiae  by  a  thin  expanded  subspiral  shell.  The  neck 
is  short,  and  in  some  contracted,  with  the  front  emar- 
ginate,  exhibiting  the  commencement  of  the  inferior 
tentacula.  The  upper  tentacula  are  tubular  and  cloven. 
The  gills  occur  at  the  edge  of  the  dorsal  plate.  In  front 
of  these  are  the  orifices  of  the  organs  of  generation,  and 
immediately  behind  the  gills  the  anus  is  situated. 

The  mouth  is  furnished  with  a  short  retractile  probos- 
cis. The  tongue  occupies  both  sides  of  the  mouth,  and 
is  covered  with  spines.  The  gullet  is  enlarged  into  a 
kind  of  crop  before  it  enters  the  stomach.  This  is  folded, 
and  is  divided  by  contractions  into  three  parts.  The 
first  has  muscular  walls  of  moderate  thickness,  with  a 
single  longitudinal  band.  In  the  second  the  walls  are 
membranaceous,  with  longitudinal  internal  ridges.  The 
Ihird  stomach  has  thin  and  simple  walls.  The  gut  is 
I'hgrt,     The  salivary  glands  are  situated  at  the  folds  of 


the  stomach,  and  empty  their  contents  into  the  mouth  by 
two  canals.  The  liver  is  placed  on  the  stomach,  and 
empties  itself  into  the  lower  part  of  the  crop. 

The  heart  is  nearly  in  the  middle  of  the  back.  Its 
auricle  is  on  the  light  side,  at  the  base  of  the  brjiichiae, 
and  the  ventricle  sends  out  at  the  opposite  side  three 
arteries. 

M.  Cuvicr  has  figured  and  described  the  P.  pcronii 
with  its  anatcjmicnl  details.  Two  species  likewise  ap- 
pear to  be  known  as  natives  of  the  British  seas. 

1.  F'lcurohranchus  filumuta. — Foot  pointed  behind. 
Gills  in  the  form  of  a  compound  plumose  appendage. 
The  cloak  contains  the  shell  known  to  British  writers 
as  the  Bulla  ))luniula  of  Montagu,  and  figured  and  de- 
scribed in  Tcstacea  Britannica,  p.  214'.  Vignette  2. 
fig.  5. 

2.  Plcurobraric/ius    niembrariaceus. Foot    rounded, 

with  an  irregularly  indented  margin.  Cloak  covered 
with  conical  papillae.     Gills  a  plumose  appendage. 

This  species  was  found  by  iNIontagu  at  Kingsbridge, 
Devonshire,  in  1809,  and  is  described  and  figured  by  him 
in  the  Linn.  Trans,  vol.  xi.  p.  18-1.  tab.  xii.  fig.  3,  4. 

We  have  been  induced  to  refer  the  two  species  to 
this  genus,  as  agreeing  generally  with  the  characters 
assigned  to  it  by  Cuvier.  There  is,  however,  one  par- 
ticular in  which  they  greatly  difl'er.  Cuvier  states, 
that  the  gills  in,  his  Plcnrobranchi — "  sont  altachees  le 
long  du  cote  gauche  (droit  !)  dans  le  sillon  entro  le 
manteau  et  le  pied,  et  representent  une  serie  de  pyra- 
mides  devisees  en  feuillets  triangulaires."  Kegne  Ani- 
mal, iii.  p.  396.  His  representation  of  the  P.  peronii, 
in  his  Memoires,  accords  with  the  preceding  descrip- 
tion. But  in  the  two  British  species,  the  gills  appear 
like  a  feather,  free  at  one  extremity.  They  may  be 
permitted  to  remain,  therefore,  in  the  genus  Lamellaria) 
which  Montagu  instituted  for  their  reception,  unless  we 
suppose  that  Cuvier,  from  inspecting  only  siirivclled 
specimens  preserved  in  spirits,  overlooked  the  true 
structure  of  the  gills,  a  conjecture  we  consider  as  highly 
probable. 

II.  Aplysia.  Tentacula  four,  the  eyes  placed  in  front 
of  the  two  superior  ones.     Mouth  longitudinal. 

The  body  of  the  Aplysia  is  ovate,  acuminated  behind, 
and  produced  before  to  form  a  neck.  The  foot  is  nar- 
rower than  the  body.  In  the  middle  of  the  back  is  a  cor- 
neous plate  enclosed  in  a  bag  in  the  skin,  and  on  each 
side,  and  behind,  there  is  a  fold  by  wliich  this  part  may 
be  concealed.  The  head  is  slightly  emarginated,  with  a 
feeler  on  each  side.  The  superior  feelers  are  situated 
on  the  neck.  In  front  of  each  of  these  is  a  small  black 
point  or  eye. 

Thebranchix  are  situated  underneath  the  dorsal  phte, 
on  the  right  side,  and  exhibit  a  complicated  plumose 
ridge,  capable  of  expansion  beyond  the  edge  ol  the  plate. 
The  anus  is  situated  immediately  behind  the  branchiae, 
and  before  them  is  the  orifice  of  i;cneraiioi),  from  which 
proceeds  a  groove  along  the  neck  to  the  interior  base  of 
the  fore-feeler,  on  the  right  side,  where  there  is  an  open- 
ing for  the  penis. 

Within  the  longitudinal  lips  are  two  smooth  corneous 
plates,  the  substitutes  for  jaws;  the  tongue  is  rough,  as 
in  many  of  the  other  gasteropoda.  The  gullet  is  short, 
and  suddenly  expands  into  a  large  subspiral  crop,  with 
membranaceous  walls.  To  this,  a  gizzard  with  mus- 
cular walls  succeeds,  the  interior  of  which  is  armed  with 
numerous  pyramidal  teeth,  with  irregular  summits,  of  a 
cartilaginous  nature.      The   connection   between  these 
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teclh  and  ihe  integuments  is  so  slender,  that  they  are 
displaced  by  the  application  of  the  smallest  force.  They 
liowever  project  so  far  into  the  cavity,  as  to  offer  resist- 
ance to  the  progress  of  the  food.  There  is  yet  another 
stomach,  armed  on  the  one  side  with  deflected,  pointed 
cartilaginous  teeth.  At  the  pyloric  extremity  are  two 
n^embranaceous  ridges,  between  which  are  biliary  ori- 
fices, and  the  opening  into  a  long  narrow  cascum,  with 
simple  walls,  which  is  contained  within  the  lever.  The 
intestine  is  simple,  and  after  two  turns  ends  in  a  rectum. 

The  salivary  glands  are  very  long,  and,  as  usual,  empty 
their  contents  into  the  pharynx.  The  liver  is  divided 
into  three  portions  by  the  folds  of  the  intestine,  each  of 
■which  consists  of  several  lobes.  The  biliary  vessels  are 
very  large,  and  open  at  the  mouth  of  the  caecum  into  the 
last  stomach.  The  food  of  the  Aplysia  consists  of  sea- 
weeds and  minute  shells. 

The  circulating  organs  are  remarkable.  On  each 
side  the  body,  in  the  region  of  the  dorsal  plate,  there  is 
a  large  vessel,  which  receives  blood  from  different  parts 
of  the  body,  and  which  likewise,  by  various  openings, 
has  a  free  communication  with  the  cavity  of  the  abdo- 
nien.  In  this  respect  there  is  a  resemblance  to  the  spongy 
glandular  bodies  of  the  venae  cavae  of  the  cephalopoda. 
These  two  vessels,  or  x;en(S  cava,  unite  posteriorly,  and 
transmit  their  contents  to  the  gills.  The  aerated  blood 
is  now  conveyed  to  an  auricle  of  large  dimensions,  and 
uncommonly  thin  walls,  situated  beneath  and  towards  the 
front  of  the  dorsal  plate,  and  emptying  its  contents 
through  a  valve,  into  the  right  side  of  the  ventricle. 
The  aorta,  which  issues  from  the  left  and  anterior  side, 
divides  into  two  branches,  the  smallest  of  which  proceeds 
to  the  liver  on  the  left.  The  larger  branch  is  again 
divided,  the  smaller  branch  proceeding  to  the  stomach. 
The  largest  trunk  that  remains,  before  it  leaves  the  peri- 
cardium, has  two  singular  bodies  attached  to  it,  consist- 
ing of  comparatively  large  vessels,  opening  from  this 
aortic  branch.     The  use  of  these  glands  is  unknown. 

The  organs  of  generation  likewise  exhibit  some  re- 
markable peculiarities.  The  ovarium  is  situated  in  the 
posterior  part  of  the  abdomen.  The  oviduct  is  tortu- 
ous in  its  course,  passes  along  the  surface  of  the  tes- 
ticle, and  alter  uniting  with  a  clavate  appendage,  opens 
into  a  common  canal.  The  testicle  is  firm,  apparently 
homogeneous  in  its  texture,  of  a  yello%v  colour,  with 
spiral  ridges  on  its  surface.  The  vas  deferens  arises 
from  a  complex  glandular  body,  and  unites  with  the 
common  canal.  This  common  duct,  before  it  reaches 
the  external  orifice,  receives  the  contents  of  the  pedun- 
culated vesicle,  and  has  attached  to  it  a  botryoidal  glan- 
dular organ,  whose  use  is  unknown,  but  which  some  sup- 
pose to  be  employed  to  secrete  an  acrid  liquor  regarded 
as  venomous. 

It  is  obvious  from  this  structure,  that  the  seminal  (luid 
and  eggs  must  come  in  contact  in  the  common  canal, 
and  at  the  single  orifice,  provided  they  are  both  ejected 
at  the  same  time.  From  the  oriRcu  to  the  right  fore- 
feeler  there  is  a  sulcus,  leading  to  the  pore  containing 
the  retractile  penis.  This  organ,  like  those  of  the  other 
molhisca,  is  solid.  It  terininates  in  a  small  filament. 
The  external  groove  is  the  only  connection  between  it 
and  the  other  sexual  organs. 

There  is  a  peculiar  secretion  of  a  purple  fluid,  wliich 
here  deserves  to  be  recorded.  It  issues  from  a  spongy 
texture,  underneath  the  free  side  of  the  dorsal  plate. 
Connected  with  this  cellular  reservoir  is  a  grandular 
body  of  a  considerable  size,  which  is  supposed  to  secrete 
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the  coloured  fluid.  This  gland  is  supplied  by  a  large 
branch  of  the  glandular  aorta,  and  gives  out  two  veiy 
lar.ge  veins  to  the  left  vena  cava. 

The  purple  fluid  itself  has  never  been  carefully  inves- 
tigated. It  is  not  altered  by  the  air  after  drying,  nor  is 
its  colour  destroyed  by  acids  or  alkalies,  although  the  tint 
is  a  little  changed,  and  rendered  less  pure.  Both  these 
re-agents  precipitate  from  the  fluid  white  flakes. 

TLis  liquo;-  is  poured  out  by  the  animal  when  in  dan- 
ger, or  constrained,  and  colours  the  water  for  several 
yards  around.  It  ejects  it  readily  when  put  in  fresh 
water;  and  when  entangled  in  a  net,  several  yards  of  it 
in  the  neighourhood  are  sometimes  stained,  greatly  to 
the  amazement  of  the  unsuspecting  fishernten. 

The  Aplysia  has  been  long  known  in  the  records  of 
superstition  under  the  name  of  the  Sea  Hare.  Its  flesh, 
and  the  inky  fluid  it  pours  out,  have  been  regarded  as 
deleterious  to  the  human  fiame.  Even  to  touch  it  was 
supposed  to  occasion  the  loss  of  the  hair;  while  the  sight 
of  it  would  not  fail  to  subdue  the  obstinacy  of  concealed 
pregnancy.  The  progress  of  science  has  exposed  the 
errors,  or  perhaps  tricks  of  the  earlier  observers,  and 
proves  the  innocence  of  an  animal  formerly  invested  with 
every  repulsive  and  noxious  attribute. 

The  species  of  this  genus  are  still  involved  in  great 
obscurity.  Those  which  inhabit  the  British  isles  appear 
to  be  the  following. 

1.  Al^lysia  defiilans.  Dorsal  plates  covered  in  the  mid- 
dle. Body  of  a  purplish-brown  colour,  with  black  dots. 
Length  from  five  to  six  inches. 

This  is  the  most  common  species,  and  is  found  from 
the  south  of  England  to  the  shores  of  Zetland.  It  has  a 
faint  disagreeable  smell. 

2.  jlplysia  fiunctata.  Body  brown,  with  numerous 
white  spots.  Dorsal  plate  exposed  in  the  middle.  About 
the  same  size  as  the  preceding. 

This  species  was  first  figured  and  described  by  Cu- 
vier,  who  regards  it  as  distinct.  The  characters  by 
which  they  are  separated,  however,  are  far  from  being 
trustworthy. 

The  colour  in  the  depilans  is  subject  to  considerable 
variation,  and  in  some  cases  the  black  spots  disappear. 
The  absence  of  the  cuticle  from  the  middle  of  the  dorsal 
plate  in  the  punctata,  is  probably  the  effect  of  accident 
or  age. 

Both  kinds  were  observed  by  the  late  George  Mon- 
tagu, Esq.  on  the  Devonshire  coast,  and  from  a  letter 
of  his  now  before  us,  dated  17th  February  1811,  he  ap- 
pears to  have  convinced  himself  that  they  did  not  consti- 
tute distinct  species.  The  question  can  only  be  decid- 
ed by  the  discovery  of  the  intermediate  varieties. 

3.  Afilyaia  vxredis.  This  species  is  figured  by  Mon- 
tagu, Linn.  Trans,  vii.  tab.  vii.  f.  1.  and  described  in  the 
following  terms  :  '•  With  the  fore-part  of  the  body  like 
a  common  Limax :  tenlacnla  or  feelers  two,  flat,  but 
usually  rolled  up,  and  appear  like  cylindric  tubes;  at  a 
little  distance  behind  the  tentacula,  on  each  side,  is  a 
whitish  mark,  in  which  is  placed  a  small  black  eye:  the 
body  is  depressed,  and  spreads  on  each  side  into  a  mem- 
branaceous fin,  but  /kvhich  gradually  decreases  from 
thence  to  the  tail,  or  posterior  end:  this  membranous 
part  is  considerably  amorphous,  but  is  usually  turned 
upwards  on  the  back,  and  sometimes  meeting,  though 
most  times  the  uiar.^ins  are  reflected ;  this,  as  well  as 
the  back,  is  of  a  beautiful  ^rass-grcen  colour,  marked 
on  the  superior  part  of  the  fins  or  membrane  with  a 
few  small  azure  spots,  disposed  in  rows;  the  under  part 
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with  more  numerous,  but  irre;^ular  spots  of  the  same  : 
the  fore- pail  of  the  head  is  bifid  ;  the  lips  marked  by  a 
black  margin:  the  sustentaculum  is  scarce  definable, 
as  it  most  commonly  holds  by  a  small  space  close  to  the 
anterior  end,  and  turns  the  posterior  end  more  or  less  to 
one  side  :  it  sometimes,  however,  extends  itself  for  the 
purpose  of  locomotion,  in  which  it  scarcely  equals  a 
snail." 

"  Although  this  animal  does  not  strictly  correspond 
with  the  characters  prefixed  by  Linnaeus  to  the  genus 
Lafilt/sia,  yet  it  approximates  so  nearly  to  the  Defiilans 
in  its  external  form,  that  we  cannot  hesitate  to  place  it 
with  that  animal,  though  we  could  not  discern  any  mem- 
branaceous plate  or  shield  under  the  skin  on  the  back." 
The  characteis  here  assigned  to  this  species  are  such  as 
to  excite  the  belief  that  it  is  not  an  Aplysia  ;  but  they 
are  not  sufficiently  minute  to  enable  us  to  establish  an- 
other genus  for  its  reception.  It  is  to  be  hoped  that 
some  naturalist,  who  has  an  opportunity  of  visiting  the 
south  coast  of  Devon,  wliere  tliis  species  was  found,  will 
re-examine  its  characters,  and  communicate  a  more  de- 
tailed account  of  its  form  and  structure. 

III.  DoLABELLA.  This  genus  differs  from  Aplysia, 
in  the  dorsal  plate  being  calcareous  and  hard.  The  fore- 
part of  the  body  is  narrow— behind,  it  is  larger,  and 
truncated  obliquely.  The  disk  thus  formed  is  circular, 
surrounded  with  a  fringe  of  fleshy  filaments.  From  the 
centre  of  this  disk,  a  longitudinal  slit  extends  forwards 
a  little  way  beyond  the  anterior  marginjand  contains  the 
branchiae.  The  position  and  structure  of  the  other  or- 
gans are  precisely  similar  to  those  of  the  Aplysia. 

This  genus  was  instituted  by  Lamarck,  from  characters 
derived  exclusively  from  the  dorsal  plate  or  shell.  Cu- 
vier  afterwards  examined  a  species  brought  from  the 
Mauritius  by  Peron,  which  he  considers  as  the  species 
figured  by  Rumphius  in  his  Amboinshc  Rariteitkamer, 
tab.  X.  No.  6.  and  which  he  has  consecrated  to  his  me- 
mory, naming  it  Dolabella  Rumphii. 

IV.  NoTAucHus  This  genus  is  desitute  of  the  dorsal 
plate,  and  contains  an  oblique  groove  on  the  neck,  lead- 
ing to  the  branchiae.  The  internal  structure  resembles 
the  Aplysia.  This  genus  was  instituted  by  Cuvier,  in 
his  Regne  Animal,  vol.  ii.  p.  395,  and  the  only  known 
species  described,  iv.  tab.  ix.  f.  1. 

V.  Bulla.  The  animals  of  this  genus  differ  from  the 
preceding,  in  the  absence  of  tentacula,  and  in  the  foot  be- 
hind being  furnished  with  a  membranaceous  appendage. 

The  body  is  oblong — becoming  a  little  narrower  in 
front.  Below,  the  foot  is  broad,  thin,  and  waved  on  the 
margin,  expanded  on  each  side  behind,  and  capable  of 
being  turned  upwards.  At  the  posterior  part  of  the  foot, 
there  is  a  broad  membranaceous,  appendage,  separated 
from  it  by  a  groove,  purl  of  which  folds  upwards,  and  a 
part  is  spread  over  bodies,  like  the  foot.  It  assists  in 
closing  the  mouth  of  the  shell,  and  in  iis  position  and  use 
is  analogous  to  the  operculum,  in  the  following  order. 
Above  the  foot,  in  front,  but  separated  from  it  by  a 
groove,  is  a  fl.tt  fleshy  expansion,  which  Cuvier  terms 
the  tentacular  disk,  considering  it  as  formed  by  the  union 
of  the  inferior  and  superior  tentacula.  In  the  centre  of 
the  disk,  in  the  Bulla  hydatis,  [Linn.  Trans,  vol.  ix. 
lab.  5.  f.  1  )  Montagu  observed  two  eyes.  Between  this 
poition  of  ihe  back  and  the  posterior  extremity,  is  ihe 
dorsal  plate  or  shell,  forming  the  genus  Bulla  of  con- 
chologists.  This  shell  is  covered  by  the  integumer.ts 
in  some  species,  while  in  others  it  is  exposed.  But  in 
mU,  the  part  containing  it  is  partially  concealed  by  the 


animal,  by  means  of  the  reflected  margins  of  the  foot, 
and  its  appendage.  Along  the  right  side  of  the  body 
there  is  a  groove  formed  by  the  fool,  and  its  appendage 
on  one  side,  and  the  dorsal  plate  and  tentacular  disk  on 
the  other.  The  branchiae  are  situated  in  a  cavity  under 
the  shell  or  dorsal  plate,  and  resemble  those  of  the 
Aplysia.  Behind  the  gills,  in  the  lateral  groove,  is  the 
anus,  and  in  front  of  these,  the  orifice  of  the  united  or- 
gans of  generation.  The  penis  is  removed  as  in  the 
Aplysia,  and  connected  by  a  similar  slit. 

The  mouth  is,  as  usual,  in  front,  above  the  fool  and 
benCath  the  tentacular  disk,  both  of  which  serve  as  lips. 
Thp  cheeks  are  strengthened  on  each  side  by  a  corneous 
plate.  The  tongue  is  well  developed  in  some,  as  the  B. 
ampulla,  while  in  the  B.  aperta  it  is  reduced  to  a  small 
tubercle.  The  gullet  is  large,  and  in  the  B.  ligniaria 
makes  two  folds  before  entering  the  gizzard.  This  last 
organ  is  fortified  by  three  testaceous  plates,  convex  and 
rough  on  the  inner  surface,  and  attached  to  strong  mus- 
cular walls.  These  plates  exhibit  in  the  dift'crcnt  spe- 
cies considerable  varieties  of  form  and  markings.  The 
intestine,  before  terminating  in  the  anus,  makes  several 
convolutions  in  the  substance  of  the  liver.  The  salivary 
glands  exhibit  considerable  differences.  In  the  B.  am- 
fiidla,  tliey  are  long  and  narrow,  and  their  inferior  ex- 
tremity fixed  to  the  gizzard.  In  the  B.  afierCa  and  ligna- 
na,  they  are  short,  with  the  extremity  free.  In  the  B. 
hydatis  they  are  long,  unequal,  and  the  extremity  of  the 
one  belonging  to  the  left  side  is  forked.  The  liver  forms 
a  part  of  the  contents  enclosed  in  the  spire  of  the  shell. 
It  envelopes  the  intestine,  and  empties  the  bile  into  its 
pyloric  extremity. 

The  auricle  and  ventricle  appear  to  occupy  the  same 
relative  position  as  in  the  Aplysia,  but  the  structure  of 
the  arteries  is  unknown.  The  organs  of  generation 
have  also  so  near  a  (resemblance  as  to  forbid  a  detailed 
description.  Some  species  are  said  to  eject  a  coloured 
fluid  like  the  Aplysia,  from  the  lid  of  the  branchiae.  A 
gland  is  observed  in  the  Bulla  lignaria,  similar  to  the 
Aplysia,  in  which  it  is  probable  the  fluid  is  prepared. 

The  species  of  this  genus  have  not  been  sufficiently 
investigated  in  a  living  state.  When  preserved  in  spi- 
rits, it  is  impossible  to  form  a  correct  idea  of  their  true 
appearance,  as  exhibited  when  alive  in  sea-water,  since 
they  usually  exist  as  a  shapeless  mass.  Cuvier  has 
given  delineations  of  such  preserved  species,  but  ihey 
bear  no  resemblance  to  the  figures  of  Montagu,  of  the 
same  species,  taken  fiom  living  objects. 

M.Lamarck  is  inclined  to  subdivide  this  genus  into 
two,  distinguishing  those  in  which  the  shell  is  conceal- 
ed by  the  term  Bullaa,  from  such  as  have  the  shell  in 
part  exposed,  which  he  retains  in  the  genus  Bulla.  The 
Bulla  aperta  of  British  coachologists  is  an  example  of 
the  former,  and  B.  lignaria  of  the  latter.  The  shells  of 
the  genus  Bulloea  are  thin  and  white — those  of  Bulla 
stronger,  tnore  opake,  and  covered  with  an  epidermis, 
which,  after  the  death  of  the  animal,  is  easily  detached. 

VI.  DoRiDiuM.  In  the  animals  of  this  genus,  there 
is  no  dorsal  plate  or  shell,  although  there  is  a  cavity 
with  a  spiral  turn  in  the  cloak.  The  branchiae  and  ac- 
companying organs  are  nearer  the  posterior  extremity 
than  the  species  of  the  preceding  genera. 

The  digestive  system  is  more  simple  than  in  the  pre- 
ceding genus.  There  is  here  no  ajjpearance  of  the 
spinous  tongue,  the  gullet  is  short,  and  the  stomach  is 
membranaceous. 

The  characters  of  this  genus  were  first  developed  by 
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Cuvier,  but  the  name  which  we  have  adopted  is  that 
of  Mekel.  Only  one  species,  D.  carnosum,  is  known  as 
a  native  of  the  Mediterranean. 

The  preceding  review  of  the  genera  of  this  order  in- 
dicates the  existence  of  at  least  three  natural  families. 
The  pleurcbranchia  appears  to  stand  apart,  and  to  have 
few  characters  in  common  with  the  others,  which  are  all 
inlimately  related.  But  under  the  head  Aplysiae,  the 
genera  Aplysia,  Dolabella,  and  Notarclius,  may  be  in- 
cluded, while  the  Acerae  will  comprehend  Bulla,  BuHoea, 
and  Doridium. 

IV.  Order.     Cervicibranchia. 

We  have  been  induced  to  institute  this  order,  for  the 
reception  of  the  genus  Valvata  of  Muller.  The  species 
•which  it  includes  are  inhabitants  of  fresh  water,  and  in 
their  general  appearance  resemble  the  aquatic  pulmoni- 
ferous  gasteropoda.  They  are  distinguished,  however, 
from  all  the  other  gasteropoda,  by  the  position  of  the 
branchiae,  and  the  number  of  tentacula. 

The  branchiae  appear  in  the  form  of  a  feather,  with  a 
central  stem,  and  a  row  of  compound  branches  on  each 
side,  decreasing  in  size  from  the  base  to  the  extremity, 
which  is  free. 

This  plume  is  placed  on  the  neck,  near  the  middle, 
and  a  short  way  behind  the  anterior  tentacula.  Near 
this  plume,  but  on  the  right  side,  is  a  single  simple  fila- 
ment, like  a  lentaculum.  The  anterior  tentacula  occu- 
py the  usual  positioH,  and  are  setaceous.  The  eyes  are 
placed  at  their  base  behind. 

The  animal  is  furnished  with  a  spiral  shell,  into  which 
it  is  capable  of  withdrawing  the  body.  The  foot  is  pro- 
tected by  a  spirally-striated  operculum,  which  shuts  up 
the  mouth  of  the  shell  upon  the  retreat  of  the  inhabitant. 

The  species  are  all  of  a  small  size,  and  their  internal 
structure  has  never  been  subjected  to  a  rigorous  exami- 
nation.    Two  species  are  natives  of  Britain. 

1.  Valvata  cristaCa.  This  is  the  Helix  cristata  of  Mon- 
tagu. The  shell  resembles  a  planorbis  in  its  depressed 
form,  the  whorls  revolving  nearly  on  the  same  plane,  so 
that  the  last-formed  one  embraces  the  others.  The 
aperture  is  circular  and  simple.  It  is  found  in  ditches 
on  aquatic  plants  in  England. 

2.  Valvata  fiiscinalis.  This  is  the  Turbo  fontinalis  of 
British  conchologists,  but  first  described  by  Muller  as 
Nerita  piscinalis.  The  whorls  of  the  shell  form  in  this 
species  a  short  spire.  It  is  very  common,  both  in  Eng- 
land and  Scotland. 

V.  Order.     Pectinibranchia. 

This  order  comprehends  nearly  all  the  animals  with 
spiral  univalve  shells  which  inhabit  the  sea,  together 
with  a  few  which  reside  in  fresh  water. 

The  foot  is  usually  fortified  above,  on  its  posterior  ex- 
tremity, with  a  corneous  plate,  which  acts  as  a  lid  to  the 
shell,  when  the  animal  is  withdrawn  into  the  cavity.  The 
anterior  extremity  is  in  some  of  the  species  double.  The 
anterior  margin  of  the  cloak  forms  a  thick  band,  or  arch, 
rising  from  the  foot,  behind  which  is  the  portion  of  the 
body  that  is,  always  contained  in  the  shell,  and  which  is 
covered  with  a  very  thin  skin.  Between  the  margin  of 
the  cloak  and  foot  is  situated  the  head,  supported  on  a 
short  neck.  The  tentacula  are  two  in  number,  bearing 
eyes  at  their  base,  or  on  short  lateral  processes,  which 
have  some  claims  to  be  considered  as  tentacula.     The 


hood  is  frequently  emarginated,  and  sometimes  fringed. 
The  mouth  is  more  or  less  in  the  form  of  a  proboscis,  in 
some  cases  armed  within  with  spinous  lips,  or  furnished 
with  a  long  narrow  spiral  tongue,  armed  with  spines,  as 
in  the  common  periwinkle.  The  nature  of  this  kind  of 
tongue,  whose  spiral  extremity  is  free  and  lodged  in  the 
abdomen,  is  not  weH  understood. 

The  entry  to  the  gills  is  by  a  large  aperture  between 
the  margin  of  the  cloak  and  neck,  at  the  middle,  or  to- 
wards the  right  side.  These  are  contained  in  a  cavity 
on  the  back  of  the  animal,  and  consist  of  leaves  arranged 
in  one  or  more  rows,  which  adhere  to  the  walls  of  the 
cavity.  At  the  entrance  of  this  cavity  is  the  anus  and 
oviduct. 

The  male  and  female  organs  are  considered  not  only 
as  distinct,  but  as  occurring  on  different  individuals. 
The  evidence  in  support  of  this  opinion  is  in  many  cases 
complete.  The  penis  is  in  some  external,  and  incapable 
of  being  withdrawn,  while  in  others  it  is  retractile,  and 
situated  in  a  cavity  in  the  right  lentaculum. 

The  body  of  the  animal  is  attached  to  the  shell  by 
means  of  two  muscles,  which  adhere  to  the  pillar  near 
the  same  place,  and  shift  their  position,  by  an  arrijn,;e- 
ment  not  well  understood,  in  proportion  as  the  individual 
increases  in  size.  These  muscles  terminate  in  the  foot 
and  mouth. 

The  animals  of  this  order  have  not  been  examined 
sufliciently  in  detail  to  admit  of  their  distribution  into 
natural  groups,  distinguished  by  characters  founded  on 
important  differences  of  organization.  The  form  of  the 
shell  has  been  resorted  to,  with  the  view  of  assisting  ar- 
rangement. The  characters  thus  furnished  would  be 
useful  and  valuable,  were  they  the  index  of  any  peculiar 
internal  structure.  But,  unfortunately,  animals  widely 
different  in  structure,  inhabit  shells  of  the  same  form, 
and  vice  versa,  so  that,  however  useful  the  mere  concho- 
logist  may  find  the  form  of  the  shell  to  be  in  his  arrange- 
ments, it  can  only  be  regarded  by  the  zoologist  as  occu- 
pying a  subordinate  place.  Without  therefore  entering 
into  any  details  regarding  the  structure  of  the  few  spe- 
cies which  may  have  been  examined  anatomically,  we 
shall  merely  point  out  the  tribes  and  families  which  have 
been  contemplated,  and  whose  characters  in  a  great  mea- 
sure depend  on  the  shape  of  the  shell. 

The  first  Tribe  contains  animals  with  spiral  shells, 
having  an  entire  aperture.  The  anterior  margin  of  the 
cloak  is  likewise  entire.  It  includes  the  greater  part  of 
those  shells  included  by  Linnaeus  in  his  genera  Turbo 
trochus  and  Nerita. 

The  first  Family  of  this  tribe,  represented  by  the  ge- 
nus Turbo,  has  the  aperture  of  the  shell  nearly  round. 
All  the  species  are  furnished  with  an  operculum.  Some 
are  known  to  beovoviviparous,  and  it  is  probable  that  all 
the  species  are  so.  Some  have  the  sexes  distinct,  in 
different  individuals,  as  the  Palludinae,  while  in  others 
the  female  organs  only  have  been  detected.  Some  of 
the  genera  are  marine,  such  as  Turbo,  Delphinula,  Ver- 
micularia,  Turritella,  Scalaria,  Odostomia,  and  Monc- 
donta.  The  animals  exhibit  remarkable  differences  in 
the  form  of  the  hood,  the  length  of  the  peduncles  sup- 
porting the  eyes,  and  the  filaments  on  the  sides  of  the 
body. 

There  is  only  one  genus,  the  species  of  which  reside  in 
fresh  water,  termed  Paludina.  It  contains  the  Helix: 
viva/iara  and  tentaculata  of  British  conchologists.  Cu- 
vier seems  disposed  to  unite  with  this  genus,  the  com- 
mon marine  shell  Turbo  littoreus  or  Periwinkle.  The 
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form  of  the  foot  and  hood,  however,  are  diflTerent,  but 
more  especi-dly  the  tongue,  which,  in  the  Paludina,  is  a 
fixed  Uiberclu,  wh.ile  in  the  peiiwinkle  il  is  strap-shaped, 
free  at  one  extremity,  eciual  in  lengtli  to  the  body,  and 
covered  with  spines. 

The  second  Family  is  represented  by  the  Linnean 
genus  Trichus  Tlie  aperture  of  the  shell  is  somewhat 
<)uadraiijj;ular.  The  foot  of  the  animal  is  furnished  with 
an  operculum,  (urdess  in  the  genus  Pyramidclla,  in 
which  it  is  suj)poscd  to  be  wanting.)  and  the  body  on 
each  side  is  ornamented  with  filanienis,  usually  three  in 
number,  resembling  tentacula.  All  the  species  are  ma- 
rine, and  aie  included  in  the  genera  Trochus,  Solarium, 
and  Pyramidella. 

The  third  Family,  termed  Conchylium  by  Cuvier,  is 
formed  of  shells  having  the  aperture  crescent-shaped,  as 
in  the  genus  Helix,  in  which  they  were  formerly  includ- 
ed. Two  of  the  genera,  Ampullaria  and  Melania,  are 
fluviatile,  residing  in  the  countries  near  the  equator. 
The  remaining  genera,  Phasianella  and  Janthina,  are 
marine.  The  Janthina  vulgaris  is  destitute  of  an  oper- 
culum, but  in  its  stead  it  is  generally  furnished  with  a 
cellular  spongy  body  adhering  to  the  foot,  which,  in  con- 
sequence of  changes  produced  in  its  density  by  un- 
known means,  enables  the  animal  to  rise  to  the  surface 
of  the  water  and  float.  When  restrained,  it  throws  out  a 
purple  fluid,  like  the  Aplysia,  lodged  in  the  margin  of 
the  cloak,  covering  the  gills. 

This  species  has  been  added  to  the  British  Fauna  by 
the  late  Miss  Hutchins,  who  obtained  many  individuals 
from  a  herd  of  them  which  came  into  Bantry  Bay.  They 
have  since  been  found  on  many  other  parts  of  the  Irish 
coast. 

We  are  disposed  to  place  here,  as  a  new  genus,  the 
Bulla  velutina  of  MuUer,  figured  and  described  in  the 
Zoologia  Danica,  tab.  ci.  fig.  1,  2,  3,  4.  It  is  the  Helix 
laevigata  of  British  writers.  The  foot  is  destitute  of  lid 
or  appendage,  and  is  broad  before  and  pointed  behind. 
The  tentacula  are  two  in  number,  short  and  filiform, 
with  eyes  at  their  external  base.  The  head  is  broad  and 
short.  In  addition  to  these  characters  given  by  Muller, 
we  have  been  enabled  to  add  the  following,  from  a  spe- 
ciinen,  somewhat  altered,  which  was  found  in  the  sto- 
mach of  a  cod-fish.  The  animal  adheres  to  the  shell  by 
two  linear  muscles,  one  on  each  side  the  cloak.  The 
branchial  cavity  is  towards  the  left  side.  The  tongue  is 
spinous,  narrow,  with  its  free  extremity  spiral.  Eyes 
rather  behind  the  tentacula.  Penis  exserted  on  the  right 
side  of  the  neck,  immediately  behind  the  eye.  Cloak 
large  in  proportion  to  the  size  of  the  foot.  We  have 
termed  the  genus  Kf/u^ino,  bestowing  on  the  species  the 
trivial  name  vulgaris. 

The  fonrih  Family  includes  the  Neritae  of  Linnxus, 
distinguished  by  the  oblique  straight  pillar  lip,  and  semi- 
circular aperture,  closed  by  an  operculum.  Two  of  the 
genera  of  this  family,  Natica  and  Nerita,  are  marine, 
while  the  Neritina,  represented  by  the  Nerita  fluviatilis 
of  Linnaeus,  lives  in  fresh-water  streams. 

The  Second  Tribe  includes  the  spiral  canaliculated 
univalves  of  conchologists.  The  aperture  of  the  shell 
at  its  anterior  margin  is  formed  into  a  groove  or  canal. 
This  structure  is  occasioned  by  the  anterior  margin  of 
the  cloak  being  produced  over  the  aperture  of  the  gills, 
for  the  purpose  of  acting  like  a  syphon  or  tube,  to  convey 
the  water  to  and  from  the  branchial  cavity.  The  species 
are  considered  as  oviparous,  with  distinct  sexes  in  sepa- 
rate individuals. 


The  first  Family  includes  the  genua  Conua  of  Lin- 
naeus. The  animals  are  furtiished  with  a  long  proboscis, 
and  tentacula,  the  latter  bearing  the  eyes  near  the  sum- 
mit on  the  outside.  The  lid  is  placed  obliquely  on  the 
foot,  and  is  too  small  to  fill  the  mouth  of  the  shell.  The 
species,  which  nearly  amount  to  two  hundred  in  num- 
dtr,  are  all  inhabitants  of  the  seas  of  warm  countries. 
They  are  now  arranged  under  the  genera  Conus  and 
Terebellum. 

The  second  Family,  represented  by  the  genus  Cyprea, 
contains  likewise  many  species.  The  cloak  of  the  ani- 
mal issuflficicntly  large  to  admit  of  its  extension  over  the 
surface  of  the  shell.  The  animal  casts  its  shell  as  it  in- 
creases in  size,  and  forms  a  new  one  suited  to  its  dimen- 
sions, as  we  have  formerly  stated.  When  the  shells  are 
obtained  before  they  have  received  their  external  coat, 
they  have  been  regarded  as  new  species.  The  foot  is 
destitute  of  a  lid. 

The  third  Family  consists  of  the  genus  Ovula  of  Bru- 
guiere.  The  animals  of  the  diRVrent  species  are  un- 
known. The  shells  have  been  distributed  into  the  fol- 
lowing genera  by  Montfort — Ovula, Calpurna, and  Volva. 
The  last  includes  a  British  shell,  the  Bulla  putula  of 
Pennant. 

The  fourth  i^zTOiVy  includes  the  Volutae  of  Linnaeus. 
The  genera,  which  are  the  following,  appear  to  be  des- 
titute of  a  lid.  V^oKita  Oliva,  Cyinbium,  Marginella, 
Cancellaria,  Colonibella,  Mitra  Ancilla,  Volvaria,  and 
Tornalclla. 

The  M\\\  Family  is  represented  by  the  genus  Bucci- 
num  of  Linnaeus.  The  canal  is  short,  scarcely  produced 
beyond  the  anterior  margin  of  the  lip,  and  bent  towards 
the  left.  All  the  animals  which  have  been  examined  are 
furnished  with  a  retractile  proboscis.  The  eyes  are  situ- 
ated at  the  external  base  of  the  tentacula;  and  the  foot 
is  furnished  with  a  lid.  The  following  genera  have  been 
established  in  this  family  :  Buccinum,  Eburna,  Doliiim, 
Harjia,  Nassa,  Purpura,  Cassis,  Morio,  Terebra,  Ceri- 
thium,  and  Potamida.  In  the  two  last  the  head  is  fur- 
nished with  a  hood,  of  which  the  former  genera  are  des- 
titute. 

The  sixth  Family  consists  of  the  genus  Murex  of 
Linnseus.  The  canal  of  the  aperture  is  straight,  and 
more  or  less  produced.  The  inhabitants  exhibit  nearly 
the  same  form  as  those  of  the  preceding  family.  The 
following  genera  appear  to  be  formed  on  permanent  cha- 
racters :  Murex,  Typhis,  Ranella,  F"usus,  Pleurotoma, 
Pyrula,  Fasciolaria,  and  Turbinella. 

The  seventh  Family  includes  the  Strombi  of  Linnaeus. 
These  possess  a  canal  which  is  short,  and  either  straight 
or  bent  towards  the  right.  The  outer  margin  of  the 
aperture  it  expanded  with  age,  and  exhibits  a  second 
canal,  generally  near  the  former,  for  the  passage  of  the 
head.  The  following  genera  belong  to  this  family  : 
Strombus,  Pterocera,  Rostellaiia. 

The  Third  Tribe  is  represented  by  the  Helix  halio- 
toidea  of  Linnaeus,  now  constituting  the  genus  Sigaratua. 

The  foot  of  the  animals  belonging  to  this  family,  or 
rather  of  the  species  which  constitutes  the  type,  is  oval, 
with  a  duplicalure  in  front.  The  cloak  is  broad,  with 
an  indentation  on  the  left  side,  in  front,  leading  to  the 
branchial  cavity.  A  ring  of  transverse  muscles  unites 
the  cloak  with  the  foot.  On  the  back  is  placed  the 
shell,  which  does  not  appear  on  the  outside,  as  it  is  co- 
vered by  a  thick  cuticle.  It  is  lodged  in  a  sack,  and 
united  by  a  muscle,  which  adheres  to  the  pillar.  The 
hood  is  produced,  at  each  side,  into  a  flattened  tentacu- 
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ium,  with  an  eye  at  the  external  base.  The  anus  is  situ- 
ated at  the  branchial  indentation  on  the  left  side.  The 
penis  is  situated  on  the  right  side  of"  the  neck.  It  is 
external,  with  a  crooked  blunt  lateral  process  near  its 
extremity. 

The  mouth  is  in  tlie  form  of  a  short  proboscis.  The 
tongue  is  armed  with  spines,  and  is  long  and  spirally 
folded.  The  salivary  glands  are  large.  The  stomach 
is  membranaceous,  giving  off  the  intestine  near  the  car- 
dia.  The  intestine  makes  two  folds.  The  liver,  with 
the  testicle  in  the  male,  and  the  ovarium  in  the  female, 
occupy  the  posterior  part  of  the  body,  under  the  spire  of 
the  shell.     Two  species  are  natives  of  Britain. 

1.  Sigarecua  hatiotoidea. — The  tentacula  in  this  spe- 
cies are  short  and  flat,  and  the  foot  rounded  behind.  It 
is  figured  imperfectly  by  Montagu  in  Testacea  Britan- 
nica,  vignette  2.  fig.  6.  It  occurs  frequently  on  various 
parts  of  the  coast. 

2.  Sigarelus  cenlaculatua. — The  tentacula  are  produc- 
ed and  filiform.  The  loot  pointed  behind.  This  species 
was  discovered  by  Montagu  at  Kingsbridge,  Devon- 
vonshire,  in  1809,  and  described  and  figured  by  him  in 
Linn.  Trans,  vol.  xi.  p.  186.  tab.  xii.  fig.  5  and  6. 

The  animals  of  this  order  were  formerly  valuable  in  an 
economical  point  of  view.  Many  of  them  yield  a  rich 
dye,  which  was  much  sought  after  by  the  ancients.  This 
was  chiefly  extracted  from  the  animal  of  the  Murex 
Brandaris,  and  was  termed  Purpura.  But  it  is  likewise 
furnished  by  the  animals  of  Purpura  lapillus,  Scalaria 
clathrus,  and  Planorbis  corneus.  Since  the  introduction 
into  Europe  of  the  Cochineal  insect,  the  use  of  this  dye 
has  been  superseded,  so  that  we  are  now  in  a  great  mea- 
sure ignorant  of  the  process  which  the  ancients  employ- 
ed to  extract  it. 

The  Peciinibranchise,  although  no  longer  sought  after 
as  furnishing  colour  for  enriching  dress,  are  still  in  esti- 
mation as  articles  of  food.  The  Periwinkle  is  frequently 
gathered  by  children  in  this  country,  as  well  as  the  Ne- 
rita  littoralis,  and  eaten  when  boiled.  The  welk  and 
buckle  are  likewise  sought  after.  All  these  animals  are 
extensively  employed  as  baits  for  catching  fish. 

VI.  Order  Scutibranchia. 

This  order  was  instituted  by  Cuvier,  for  the  reception 
of  animals  whose  general  form  and  respiratory  organs 
are  similar  to  the  Pectinibranchiae,  but  which  differ,  in 
his  opinion,  in  so  many  other  particulars,  as  to  warrant 
their  separation.  They  chiefly  belong  to  the  old  genera, 
Halyotis  and  Patella. 

The  sexes  are  united  in  the  same  individual  in  such 
a  way  as  not  to  require  union  with  another;  or,  rather, 
the  male  organs  are  unknown.  The  heart  is  traversed 
by  the  rectum,  and  is  furnished  with  two  auricles.  The 
cloak  is  protected  on  the  back  by  a  conical  or  subspiral 
shelly-shickl,  into  which  the  animal  is  capable  of  with- 
drawing itself.  The  foot  is  destitute  of  a  lid.  The  fol- 
lowing genera  have  been  established  in  this  order. 

1.  Halyotis.  The  shells  of  the  animal  of  this  genus 
have  frequently  been  described,  but  it  is  to  Cuvier  that 
we  owe  the  most  accurate  details  concerning  the  struc- 
ture of  their  inhabitants.  The  foot  is  oval  and  large. 
The  sides  of  the  body  all  round  are  ornamented  with  one 
or  more  rows  of  simple  or  branched  filaments.  The 
shell  is  placed  on  the  back,  with  the  spiral  part  behind, 
and  the  row  of  holes  on  the  left  side,  through  which 
some  of  the  filaments  are  protruded.     The  animal  is  at- 


tached to  the  shell  by  a  single  large  muscle.  The  entry 
to  the  branchial  cavity,  which  likewise  contains  the  ter- 
mination of  the  rectum  and  oviduct,  is  on  the  back. 
The  gills  are  in  two  ridges,  consisting  of  complicated 
branched  filaments.  At  the  entrance  of  the  cavity,  the 
cloak  is  furnished  with  a  slit,  the  left  margin  of  which 
rests  upon  the  pillar  of  the  shell.  The  edges  of  this  slit 
are  furnished  with  filaments,  which  pass  through  the 
anterior  holes  of  the  shell.  The  use  of  this  singular  ar- 
rangement is  unknown.  The  branchial  cavity  likewise 
contains  the  viscous  organ,  in  common  with  the  Pectini- 
branchix. 

The  hood  is  emarginate,  with  a  long  tentaculum  on 
each  side,  behind  which,  towards  the  side,  is  a  cylindri- 
cal protuberance,  bearing  the  eye  at  the  top.  The  mouth 
is  in  the  form  of  a  short  proboscis,  with  two  corneous 
plates  as  cheeks,  and  a  long  narrow  tongue  extending 
backwards,  and  covered  with  spines.  The  pharynx  is 
dilatable,  with  internal  folds.  The  salivary  glands  are 
very  small.  The  gullet  is  very  short.  The  stomach  is 
divided  into  two  portions.  The  first  is  striated  longitu- 
dinally with  a  glandular  structure,  and  receives  a  biliary 
duct.  The  second  is  separated  from  the  former  by  a 
valve,  is  smaller,  with  transverse  striae,  and  a  double 
ridge.  It  likewise  receives  bile  through  two  apertures. 
There  is  another  valve  at  the  pylorus;  and  the  intestine, 
after  making  some  turns,  is  surrounded  by  the  heart. 
There  is  an  auricle  on  each  side,  receiving  the  aerated 
blood  from  each  of  the  gills. 

The  species  of  this  genus  are  by  no  means  numerous. 
Montfort  separated  those  in  which  the  marginal  holes 
were  nearly  obliterated,  with  an  internal  groove  and 
external  lidge  in  the  line  of  their  direction,  and  formed 
them  into  a  genus  which  he  terms  Padolles.  Lamarck 
likewise  separated  those  whose  shells  are  destitute  of 
the  marginal  holes,  under  the  generic  appellation  Sto- 
matia. 

2.  Capulus.  This  genus  is  represented  by  the  Pa- 
tella  hungarica.  The  foot  is  complicated  on  its  ante- 
rior margin.  The  shell  adheres  to  the  animal  by  a  cir- 
cular muscle,  leaving  an  opening  in  front,  for  the  issue 
of  the  head  and  entrance  to  the  branchial  cavity.  The 
gills  form  a  single  ridge  across  the  roof.  The  mouth  is 
in  the  form  of  an  extended  proboscis,  with  a  deep  groove 
above.  The  tentacula,  which  are  two  in  number,  have 
the  eyes  at  the  external  base.  The  anus  is  on  the  right 
side  of  the  branchial  cavity. 

We  possess  two  species  of  this  genus  in  our  seas, 
Hungarica  and  Antiquata,  to  which  M.  Cuvier  is  disposed 
to  add  the  Bulla  velutina  of  Muller.  This  last  shell, 
however,  we  have  already  noticed  as  belonging  to  the 
Pectinibranchiae. 

3.  FissuRELLA. — The  animals  of  this  genus  have  the 
foot  like  the  preceding,  and  the  back  is  protected  by  a 
conical  shell  perforated  at  the  apex.  The  shell  is  united 
to  the  cloak  by  a  circular  muscle,  open  in  front.  The 
cloak  forms  a  duplicature  in  front  fur  the  branchial  ca- 
vity, which  extends  to  the  perforated  apex  of  the  shell. 
The  gills  consist  of  two  ridges;  at  the  dorsal  extremity 
of  which  is  the  anus.  It  is  probable  that  the  excrements 
are  ejected  at  the  perforation  in  tlie  apex  of  the  shell, 
and  likewise  the  water  which  enters  the  branchial  cavity 
in  front.  The  head  is  furnished  with  two  tentacula,  bear- 
ing the  eyes  at  the  external  base. 

The  Putella  gracca  and  apertura  may  be  quoted  as 
British  examples  of  the  genus. 

4.  Emarginula.— This  genus  differs  from  the  former 
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in  the  apex  of  the  shell  not  bcinp;  perforated.  Its  place, 
however,  is  supplied  by  a  slit  on  the  anterior  margin, 
the  entrance  to  the  branchiae  and  anus.  The  foot  is 
surrounded  with  a  row  of  filaments,  and  the  eyes  arc 
supported  on  short  foot-sialks,  characters  in  which  it  ap- 
proaches the  genus  Halyotis.  The  Patella  fissura  of 
concholoj^isls  is  considered  as  the  type  of  the  genus. 

5.  Crepidula — The  shell  of  lliis  genus  is  conical, 
with  the  apex  obliciuely  directed  lo  the  right  side  behind. 
From  the  hinder  part  of  the  cavity  there  is  a  thin  plate 
or  horizontal  projection,  which  serves  as  a  support  lo 
the  abdomen.  The  gills  form  a  transverse  ridge  on  the 
roof  of  the  cavity.  They  consist  of  simple  filaments, 
which  extend  considerably  beyond  the  margin  of  the 
cavity.  The  eyes  are  placed  on  the  head,  at  the  base  of 
the  tentacula.  The  Patella  fornicata  is  the  type  of  the 
genus. 

6.  Navicella. — The  shell  in  this  genus  differs  from 
the  former  in  the  apex  being  mesial,  and  the  horizontal 
plate  smaller.  The  abdominal  sack  likewise  contains  a 
loose,  irregular,  angular,  testaceous  body,  a  character  of 
which  there  is  no  other  example  among  the  gasteropoda. 
The  species  appear  to  be  fluviatile,  living  in  the  rivers 
of  warm  countries.  The  Patella  neritoidea  is  the  type 
of  the  genus. 

7.  Calyptrea. — The  animal  of  this  genus  is  not 
known.  But  the  characters  of  the  shell  are  well  marked. 
It  is  conical,  with  a  spiral  lamina  descending  from  the 
apex  in  the  interior,  marking  the  commencement  of  a 
pillar.  The  Patella  chinensis  of  British  writers  may  be 
quoted  as  an  example  of  the  genus. 

8.  Cakinaria. — This  genus  was  instituted  by  La- 
marck, for  the  reception  of  the  shell  termed  Argonauta 
vitrea.  The  animal  has  hitherto  been  imperfectly  ex- 
amined. The  foot  appears  to  be  compressed,  and  form- 
ed for  swimming.  The  head  is  covered  with  a  group  of 
tubercles.  The  mouth  is  furnished  with  a  proboscis. 
Near  the  middle  of  the  body,  the  shell  is  attached.  The 
surface  of  the  body  above  is  closely  covered  with  small 
tubercles.  It  is  probable  that  the  species  here  alluded 
to  is  the  same  with  the  Pterotrachea  coronata  of  To- 
raskxl. 

Although  these  genera  have  been  constituted  into  a 
separate  order,  it  is  probable  that  in  a  natural  arrange- 
ment they  might  more  conveniently  be  placed  with  the 
Peciinibranchiae.  The  position  of  the  heart  is  indeed 
singular;  but  as  this  organ  varies  greatly  in  its  form 
and  position  in  different  genera,  the  characters  which  it 
furnishes  are,  consequently,  of  doubtful  value.  The  na- 
ture of  their  hermaphroditism  has  never  been  satisfac- 
torily investigated. 

IV.  Class.— CONCHIFERA. 

The  molluscous  animals  which  are  destitute  of  a  head, 
were  separated  at  an  early  period,  by  Cuvier,  into  a 
distinct  order,  to  which  he  gave  the  name  of  Acephala. 
Subsequent  observations  having  pointed  out  the  charac- 
ter of  being  acephalous,  as  common  to  animals  which 
differ  widely  from  one  another  in  the  arrangement  and 
disposition  of  their  other  organs,  it  became  necessary  to 
introduce  into  the  system  a  more  definite  method  of  ar- 
rangement. Accordingly,  Lamarck,  in  his  "  Histoire 
A'aturelU  des  Animaux  sans  Vertebrcs"  v.  p.  41  1,  insli- 
luled  the  class  Conchifera,  which  includes  nearly  all 
the  inhabitants  of  the  bivalve  testacea,  or  those  whose 
gills  are  in  the  form  of  leaves,  four  in  number,  and  dis- 


posed in  pairs  externally,  on  each  side  the  abdomen,  and 
witliin  the  cloak.  As  the  bivalve  shells  were  long  known 
to  naturalists  under  the  denomination  Conchse,  the  pro- 
priety of  tlie  term  to  designate  the  class,  employed  by 
Lamarck,  is  sufficiently  obvious. 

The  common  integuments  of  the  Conchifera,  consist 
of  the  cloak  and  shell.  The  cloak  forms  two  leaves, 
one  on  each  side  the  body  of  the  animal,  uniicd  behind. 
This  cloak  is,  in  some  families,  open  in  front,  while  in 
others,  it  is  united  ;  perforated.  However,  by  holes,  or  tu- 
bular elongations,  termed  syphons,  for  admitting  water 
and  food.  Corresponding  with  the  two  sides  of  the  cloak, 
are  the  two  valves  of  the  shell.  These  valves  arc  like- 
wise united  behind  with  an  elastic  ligament,  which  aids 
the  animal  in  opening  and  shutting  them.  The  shells 
are  attached  to  the  animal  by  the  anterior  margin  of  the 
cloak,  which  adheres  to  the  margin  of  the  shell,  and  by 
the  adductor  muscle.  This  muscle,  which  passes  across 
the  body  from  one  valve  to  another,  brings  the  valves,  by 
its  contractions,  into  contact,  at  their  free  edges,  at  the 
same  time  that  the  ligament  is  compressed  or  stretched, 
according  as  it  is  internal  or  external.  When  the  mus- 
cle is  relaxed,  the  ligament  exerts  its  power,  and  opens 
the  valves  ;  and  along  with  the  valves,  the  cloak  to  which 
they  are  attached.  The  adductor  muscle  is  in  some  fa- 
milies divided,  and  the  two  portions  separated  from 
each  other. 

Locomotion  is  performed  in  some  to  a  limited  extent, 
by  suddenly  opening  and  shutting  the  valves.  In  ge- 
neral, however,  those  species  which  shift  their  place 
are  furnished  with  a  muscular  projection  from  the  body, 
capable  of  changing  its  shape,  and  attaching  itself  to 
foreign  bodies,  termed  a  foot.  The  base  of  the  foot  is 
usually  attached  by  two  or  more  tendinous  filaments  to 
the  shell.  The  byssus  issues  from  a  muscular  body,  like- 
wise connected  by  filaments  with  the  shell,  and  is  fixed 
to  other  bodies.  The  foot  is  supposed  to  be  the  organ 
which  spins  this  thread  ;  but  its  mode  of  formation  is 
involved  in  obscurity.  While  some  are  permanently 
fixed,  and  others  are  capable  of  moving  from  one  place 
to  another,  there  are  a  few  which  prefer  a  residence  in 
different  substances  in  which  they  have  excavated  a 
habitation.  These  last  are  termed  Borers.  It  was  sup- 
posed by  many  that  the  animal  secreted  a  liquor,  with 
which  it  dissolved  the  bodies  into  which  it  penetrated ; 
but  the  sagacious  Reaumur  soon  ascertained  that  the 
boring  was  performed  by  means  of  a  rotatory  movement 
of  the  larger  valves.  M.  Fleurieu  Bellevue  states,  that 
the  calcareous  stone,  in  which  the  Rupellaria  lithophaga 
is  found,  is  often  discoloured  in  the  immediate  neigh- 
bourhood of  its  recess.  This  may  arise  from  the  secre- 
tions of  the  animal,  or  even  from  the  stagnant  sea  water 
in  the  hole,  and  not  from  the  action  of  the  phosphoric 
acid,  or  any  other  solvent  supposed  to  be  employed  by 
the  animal.  These  solvents  would  act  equally  on  the 
shell  as  on  the  calcareous  rock.  But  the  borers  are  not 
confined  to  calcareous  rocks :  they  also  lodge  in  slate- 
clay,  and  other  argillaceous  strata.  This  is  very  often 
the  case  with  the  Pholades.  But  this  character  can  never 
be  extensively  employed  in  the  distribution  of  genera,  as 
the  same  species  which,  at  one  time,  may  be  found  im- 
bedded in  stone,  will  be  observed,  at  another,  seated 
among  the  roots  of  sea- weed,  or  buried  among  gravel. 

The  nervous  system  is  here  more  simple  than  in  the 
animals  of  the  preceding  classes.  There  are  no  ganglia 
scattered  through  the  body  j  all  the  nervous  filaments 
taking  their  rise  either  from  the  medullary  mass  above 
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the  entrance  to  the  stomach,  or  from  the  one  beneath. 
Although  the  body  does  not  appear  liberally  supplied 
with  nerves,  yet  the  sense  of  touch  is  exquisite,  parti- 
cularly in  those  filaments  or  tentacula  with  which  the 
margin  of  the  cloak,  or  its  apertures,  are  provided.  No 
organs  of  sight  or  hearing  have  been  observed. 

The  food  of  the  Conchifera  appears  to  be  obtained 
exclusively  from  the  substances  floating  or  mixed  with 
the  water.  These  are  brought  within  the  sphere  of  the 
mouth  by  the  movements  of  the  cloak.  The  mouth  it- 
self is  destitute  of  proboscis,  jaws,  tongue,  or  even  lips. 
Around  its  margin  are  four  tentacula,  which,  in  struc- 
ture, bear  a  considerable  resemblance  to  the  branchia. 
The  mouth  opens  immediately  into  the  stomach,  without 
the  intervention  of  any  tiling  which  can  be  called  a  gul- 
let. This  organ  is  usually  full  of  cells;  the  bottom  of 
each  pierced  with  a  biliary  duct.  The  liver  surrounds 
the  stomach,  and  empties  its  bile  by  numerous  openings. 
A  singular  crystalline  process,  cylindrical,  cartilaginous, 
and  transparent,  projects  into  the  cavity  of  the  stomach, 
whose  use  has  not  been  determined.  There  is  some- 
times an  enlargement,  in  the  form  of  a  second  stomach. 
The  intestine,  in  some  species,  makes  several  convolu- 
tions; in  others,  particularly  those  which  are  fixed,  it  is 
remarkably  short.  The  anus  is  placed  in  the  extremity 
of  the  body,  opposite  to  the  mouth,  and  either  opens  into 
the  cavity  of  the  cloak,  or  into  one  of  its  syphons. 

The  only  organ  of  reproduction  hitherto  observed  in 
this  class,  is  the  ovarium.  This  occupies  the  sides  of 
the  body,  and  penetrates  the  membranes  of  the  cloak. 
The  eggs  pass  into  the  gills,  where  they  are  hatched, 
and,  bursting  the  integuments,  make  their  escape.  In 
the  ovarium  has  been  observed,  at  certain  seasons,  a 
milky  fluid,  regarded  as  sperm.  There  appears  to  be 
no  reason  to  infer  the  existence  of  any  thing  like  sexual 
union.  Lamarck  is  supposed  to  consider  fecundation  as 
effected  by  means  of  an  impregnating  fluid  mixed  with 
the  water,  which  must  therefore  have  been  ejected  from 
male  organs.  This  supposition,  however,  is  neither  sup- 
ported by  facts  nor  analogy. 

The  most  important  of  the  peculiar  secretions  of  the 
animals  of  this  class,  is  the  Pearl.  This  substance, 
equally  prized  by  the  savage  and  the  citizen,  is  com- 
posed, like  shells,  of  carbonate  of  lime,  united  with  a 
small  portion  of  animal  matter.  Pearls  appear  to  be 
exclusively  the  production  of  the  bivalve  testacea. 
Among  these,  all  the  shells  having  a  mother-of-pearl  in- 
side, produce  them  occasionally.  But  there  are  a  few 
species  which  yield  them  in  the  greatest  plenty,  and  of 
the  finest  colour.  The  most  remarkable  of  these  is  the 
Avicula  margaritifera.  This  shell,  which  was  placed 
by  Linnaeus  among  the  mussels,  is  very  widely  distri- 
buted in  the  Indian  Seas  ;  and  it  is  from  it  and  another 
species  of  the  same  genus,  termed  Avicula  hirundo, 
found  in  the  European  seas,  that  the  pearls  of  com- 
merce are  procured.  The  Pinna,  so  famous  for  furnish- 
ing a  byssus  or  kind  of  thread,  with  which  garments  can 
be  manufactured,  likewise  produces  pearls  of  considera- 
ble size.  They  have  seldom  the  silvery  wiiitencss  of 
the  pearls  from  the  Avicula,  being  usually  tinged  with 
brown.  But  the  shell  which  in  Britain  produces  the 
finest  pearls,  is  the  Unio  margaritifera,  which  was  placed 
by  Linnaeus  in  the  genus  Mya.  It  is  found  in  all  our 
alpine  rivers.  The  Conway  and  the  Irt  in-England,  the 
rivers  of  Tyrone  and  Donegal  in  Ireland,  and  the  Tay 
and  the  Ythan  in  Scotland,  have  long  been  famous  for 
the  production  of  pearls.     These  concretions  are  found 


between  the  membranes  of  the  cloak  of  the  animal,  as  in 
the  Avicula,  or  adhering  to  the  inside  of  the  shell,  as  in 
the  Unio.  In  the  former  case,  they  seem  to  be  a  mor- 
bid secretion  of  testaceous  matter;  in  the  latter,  the 
matter  appears  to  be  accumulated  against  the  internal 
opening  of  some  hole,  with  which  the  shell  has  been 
pierced  by  some  of  its  foes.  Linnaeus,  from  the  consi- 
deration of  this  circumstance,  endeavoured,  by  piercing 
the  shell,  to  excite  the  animal  to  secrete  pearl ;  but  his 
attempts,  though  they  procured  him  a  place  among  the 
Swedish  nobility,  and  a  pecuniary  reward,  were  finally 
abandoned  ;  the  process  being  found  too  tedious  and  un- 
certain to  be  of  any  public  utility.  The  largest  pearl  of 
which  we  have  any  notice,  is  one  which  came  from  Pa- 
nama, and  was  presented  to  Philip  II.  of  Spain,  in  1579. 
It  was  of  the  size  of  a  pigeon's  egg.  Sir  Robert  Sibbald 
mentions  his  having  seen  pearls  from  the  rivers  of  Scot- 
land as  large  as  a  bean. 

All  the  animals  of  this  class  inhabit  the  waters.  A 
few  species  live  in  pools,  lakes,  and  rivers,  preferring 
fresh  water;  but  the  sea  contains  the  greatest  numbers. 

The  following  arrangement  of  the  genera  is  the  one 
adopted  by  M.  Cuvier  in  his  "  Regne  Animal."  As  it 
stands  at  present,  it  brings  together  into  groups  nearly 
allied  genera,  without,  however,  distributing  them,  with 
much  accuracy,  into  natural  families. 

Section  I. 

In  the  Conchifera  which  are  brought  together  in  this 
section,  the  cloak  is  open,  and  the  water  comes  directly 
in  contact  with  the  gills  and  mouth.  The  foot,  when  it 
exists,  is  very  small ;  and,  instead  of  aiding  locomotion, 
appears  to  be  principally  employed  in  forming  and  fixing 
the  threads  of  the  byssus.  Many  of  the  species  are  ce- 
mented to  the  rocks  from  infancy  to  old  age,  others  are 
capable  only  of  shifting  to  a  short  distance,  by  violent  ex- 
ertions, consisting  in  suddenly  opening  and  shutting  their 
valves. 

I.  Tribe. — The  animals  of  this  tribe  is  distinguished 
by  possessing  only  one  adductor  muscle  for  closing  the 
valves  of  the  shells,  which  are  inequivalve.  The  distri- 
bution of  the  genera  into  natural  families,  is  at  present 
impracticable,  as  the  animals  of  few  of  the  species  have 
been  investigated  with  any  degree  of  care. 

In  the  genus  Ostre.\,  represented  by  the  common 
oyster,  the  abdomen  is  prominent,  the  adductor  muscle 
central,  and  the  branchiae  united  at  their  summits  with 
the  edge  of  the  cloak.  The  animals  of  the  genera 
Acardo  and  Gryphoea,  are  unknown. 

In  the  animals  of  the  genus  Pecten,  represented  by 
the  common  scallop,  there  is  a  small  foot,  supported 
on  a  short  stalk  arising  from  the  abdomen.  The  margin 
of  the  cloak  is  surrounded  with  two  rows  of  tentacula, 
some  of  which,  in  the  external  row,  have  greenish  luber- 
culated  summits.  The  mouth  is  surrounded  with  nu- 
merous branched  tentacula,  in  place  of  the  four  ordinary 
labial  appendages.  The  genera  Lima  and  Pedum  arc 
nearly  related  to  the  genus  Pecten,  with  which  they  con- 
stitute a  particular  family. 

The  genus  Anomi.\,  as  now  restricted,  is  distinguished 
by  the  singular  character  of  the  adductor  muscle,  a  por- 
tion of  which  is  attached  to  the  corneous  or  testaceous 
plate,  which  passes  through  the  cardinal  perforation,  and 
adheres  to  rocks.  There  is  a  small  foot,  which  is  capa- 
ble of  being  likewise  protruded  through  the  cardinal  per- 
foration. 
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In  the  genus.  Stondylus,  the  margin  of  the  cloak  is 
fringed  with  a  double  row  of  tentacula,  with  tubcrculated 
summits,  and  the  foot  is  seated  on  a  short  stalk,  with  a 
large  radiated  disk. 

Besides  the  genera  already  noticed,  the  Placuna, 
Plicatula,  Malleus,  Vulsella,  and  Perna,  likewise  belong 
to  this  tribe.  Many  of  the  species  arc  eagerly  sought 
alter  as  food,  as  the  oyster  and  scallop,  and  give  em- 
ployment to  several  thousands  of  the  inhabitants  of 
this  country,  in  fishing,  and  conveying  them  to  the 
market. 

In  the  revolutions  which  molluscous  animals  have 
undergone,  the  genera  of  this  tribe  appear  to  have  suf- 
fered greatly.  Multitudes  of  extinct  species,  and  even 
genera,  are  to  be  found  in  the  solid  strata,  differing  in 
shape  and  size  from  those  wliicli  arc  now  found  in  our 
seas.  We  are  disposed  to  refer  to  this  extinction  of 
genera,  as  accounting  for  the  circumstance,  that  in  this 
tribe  almost  every  genus  stands  apart,  and  appears  to 
be  but  remotely  connected  with  those  with  which  it  is 
row  associated,  the  connecting  links  having  been  de- 
stroyed. 

II.  Tribe. — The  valves  in  this  tribe  are  moved  by 
means  of  two  adductor  muscles,  one  of  which  is  placed 
near  the  head,  and  the  other  at  the  anus  of  the  animal. 

The  pearls  produced  by  the  animals  of  the  genus 
AvicuL.v  have  been  long  known,  and  highly  prized ; 
but  their  anatomy  and  physiology  are  stiil  involved  in 
obscurity.  The  A.  hirundo  has  been  determined  by  Mr. 
Sowerby  to  be  a  native  of  the  British  seas,  he  having  ob- 
tained specimens  both  from  Marazion  and  Bantry  Bay. 
In  the  genus  Crenatula  of  Lamarck,  which  is  intimately 
connected  with  the  preceding,  there  is  no  mark  indicating 
the  animal  to  have  a  byssus,  which  the  Avicula  is  known 
to  possess. 

The  genus  Pinna  has  been  long  known  and  highly 
prized  by  collectors.  The  mouth  of  the  animal  is  situ- 
ated near  the  narrow  end  of  the  shell.  Near  the  anus 
there  is  a  conical  appendage,  susceptible  of  enlargement 
and  contraction,  whose  use  is  unknown.  The  thread  or 
byssus  with  which  the  animal  adheres  to  the  sand  in 
which  it  resides,  is  collected  on  the  Neapolitan  coast ; 
and  when  mixed  with  silk,  is  woven  into  various  articles 
of  dress,  as  gloves  and  stockings. 

The  genera  Area,  Pectunculus,  and  Nucula,  form  a 
family  formerly  included  in  the  genus  Area  of  Linnaeus. 
The  animals  of  the  genus  Area  have  a  pedal  ligament, 
with  which  they  adhere  to  difiercnt  bodies.  The  animal 
of  the  Pectunculus,  on  the  other  hand,  is  furnished  with 
a  large  compressed  foot,  with  which  it  is  able  to  crawl. 
The  inhabitant  of  Nucula  is  unknown. 

Section  II. 

The  animals  of  this  section  have  two  adductor  muscles. 
The  cloak  is  open  in  front,  with  a  separate  aperture  be- 
hind, for  the  passage  of  the  excrements.  The  shells 
are  equivalve.  The  species  were  formerly  included  in 
the  genus  Myiilus. 

In  the  restricted  genus  Mytiliis,  represented  by  the 
common  mussel,  the  beak  is  terminal.  The  margin  of 
the  cloak,  at  the  rounded  angle  of  the  front  of  the  shell, 
is  fringed  with  branched  tentacula.  In  the  genus  Mo- 
diolus, represented  by  the  MytiUis  modiolus  of  Linnaeus, 
the  beak  is  removed  a  little  way  from  the  anterior  ex- 
tremity. In  tlie  Litltodomus  of  Cuvier,  which  includes 
Myiilus  litliofihagus,  both  extremities  of  the   shell  arc 


equally  rounded,  whereas  in  the  Mytlius  and  Modiolus, 
the  anterior  is  the  most  pointed.  In  these  three  genera 
there  is  a  foot  and  byssus. 

The  genera  Jnodonta  and  Unio  are  inhabitants  of  fresh 
water,  resembling  each  other  in  the  form  of  the  animal, 
but  diflering  in  the  structure  of  the  hinge  of  the  shell, 
the  former  being  destitute  of  the  teeth  possessed  by  the. 
latter.  The  foot  is  large  and  compressed.  The  posterior 
end  of  the  cloak  is  fringed  with  small  tentacula.  The 
Anodonta  is  represented  by  Mtjtilus  anadnus,  and  Unio 
by  Mya  margaritif era  o[  h'xnnsinn.  M.  Cuvier  considers 
the  genera  Cardita,  Venericardia,  and  Crassatella,  as 
nearly  allied  to  the  genera  of  this  section. 

Sf.ction   III. 

This  section  includes  at  present  only  two  genera, 
Tridactina  and  Hippopus.  The  cloak  is  furnished  with 
three  openings,  all  of  them  near  the  anterior  extremity. 
The  first  of  tiiese  is  the  largest,  and  serves  for  the  pas- 
sage of  the  byssus.  The  second  admits  the  water  to  the 
branchioE,  and  the  third  is  opposite  the  anus.  The  valves 
are  closed  by  one  adductor  muscle. 

Section    IV. 

The  animals  of  this  section  resemble  those  of  the  last 
in  the  three  apertures  to  the  cloak.  The  first  is  large, 
and  the  two  last  are  sometimes  produced  into  separate 
or  united  tribes.  The  foot  issues  from  the  anterior  open- 
ing, while  the  two  posterior  apertures  serve  for  respira- 
tion and  the  passage  of  the  excrement.  There  are  two 
adductor  muscles  for  closing  the  shell,  one  near  the 
mouth,  and  the  other  at  the  anus. 

In  the  genus  C/iania,  the  two  posterior  apertures  are 
in  the  form  of  short  tubes,  the  anterior  one  is  small,  and 
indicates  the  corresponding  size  of  the  foot.  The  foot 
of  the  animals  of  the  Isocardia  is  much  larger,  and  the 
anterior  aperture  is  large  in  proportion. 

In  the  common  cockle  (Cardium,)  prized  by  many  as 
an  agreeable  article  of  food,  the  foot  occupies  a  large 
share  of  the  cavity  of  the  shell.  It  is  bent  in  the  middle, 
with  the  point  directed  forwards.  Cockles  are  considered 
in  season  during  March,  April,  and  May.  They  are  sold 
in  this  country  by  measure,  and  eaten  either  raw,  or 
boiled  and  pickled. 

In  the  genera  Cyclas,  Tellena,  Donax,  and  Venus, 
the  foot  is  long  and  tongue-shaped,  and  the  posterior 
tubes,  in  general,  considerably  produced,  and  more  or 
less  united  at  the  base.  In  the  genus  Loripes,  the  foot 
is  small  and  cylindrical,  and  the  tubes  short  and  united. 
In  the  Mactra  the  tubes  are  likewise  short,  but  the 
foot  is  compressed. 

Section  V. 

In  the  animals  of  this  section  the  cloak  is  united  in 
front,  with  an  opening  at  the  anterior  extremity  fur  the 
passage  of  the  fool,  and  a  production  at  the  other  ex- 
treniiiy  in  the  form  of  two  united  tubes.  The  cuticle  of 
the  cloak  is  continuous  with  that  which  invests  the  shell. 
Hence,  when  the  animal  is  removed,  the  cuticle  fre- 
quently remains  on  the  margin  of  the  valves  in  loose 
membranes. 

The  animals  of  the  difTerent  genera  are  cons'.rucled 
nearly  on  the  same  plan,  so  that  it  is  impossible,  without 
the  aid  of  the  shell,  to  give  them  any  definite  arrange- 
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nicnt.  The  following  genera  are  considered  as  bclong- 
jns  to  tills  section  :  Mya,  Lutraria  Anaiina,  Glycymeris, 
Panopea,  Pandora,  GasirochaEna,  Byssomia,  Hiatella, 
Solcn,  Sanguinnlaiia  Pholas,  Teredo  and  Fistularia. 
They  ail  appear  to  prefer  concealment,  lodging  in  the 
sand,  111  stones  or  wood.  Many  of  them  are  used  as  food, 
as  the  Razor-fish  (Soien,)  and  Gapers  (Mya.) 

Class  V.— TUNICATA. 

This  class  was  first  instituted  by  Lamarck  in  the  year 
1816,  and  has  now  been  generally  adopted  by  naturalists. 
It  iPicludes  the  "  Acephales  sans  coquilles"  of  the  system 
of  M.  Cuvier,  and  embraces  several  of  the  zoophytes  as 
well  as  moUusca  of  the  system  of  Linnaeus. 

The  animals  of  this  class  are  all  naked,  the  external 
covering  being  soft  and  coriaceous.  There  are  two 
apertures,  one  for  the  use  of  the  gills  in  respiration,  and 
the  other  for  the  digestive  organs.  These  apertures  are 
frequently  surrounded  with  productions  in  the  form  of 
tentacula.  The  inner  cloak  is  in  many  genera  loose,  in 
others  adhering,  but  in  all  it  is  united  with  the  external 
one  at  the  two  apertures.  These  sacs  are  furnished 
■with  muscular  bands  and  filaments;  and  traces  of  a  ner- 
vous system  have  been  perceived.  The  alimentary  canal 
is  very  simple,  and  scarcely  can  be  distinguished  into 
gullet,  stomach,  and  intestine.  The  liver  adheres  to  the 
stomach,  and  in  many  is  divided  into  distinct  lobes.  The 
gills  cover  the  walls  of  the  cavity  of  the  inner  tunic. 
They  are  in  the  form  of  ridges  more  or  less  compli- 
cated. The  circulating  system  appears  to  be  reduced  to 
a  single  systemic  ventricle.  The  organs  of  reproduc- 
tion consist  of  an  ovarium,  either  simple  or  complicated, 
with  some  additional  glands,  whose  uses  are  not  ascer- 
tained. 

All  the  animals  of  this  class  live  in  the  sea,  and  are 
very  widely  distributed.  Some  of  them  are  fixed  to  rocks 
and  sea-weeds,  others  move  about  in  the  water.  Many 
genera  possess  species  whose  individuals  arc  detached 
and  independent,  while  with  others  there  is  an  insepa- 
rable union.  These  united  individuals  constitute  a  sym- 
metrical mass,  in  some  cases  capable  of  moving  about  in 
the  surrounding  element. 

The  investigation  of  the  structure  of  this  class  of 
animals  has  been  conducted  with  great  care  and  suc- 
cess by  M.  Savigny,  in  his  "  Recherches  anatonzi(jues 
sur  Ics  jiscidies  com/iosees  el  stir  les  ^'Iscidies  simples," 
inserted  in  his  "  Memoires  sur  les  jlnimaux  saris  Ver- 
tebres."  Paris,  1816.  MM.  Desmaret  and  Lesueur 
have  likewise  contributed  materially  to  unfold  their 
structure.  The  labours  of  these  authors,  together  with 
Cuvier's  papers  on  the  genera  Salpa  and  Ascidia,  em- 
brace nearly  all  the  information  which  has  been  obtain- 
ed regarding  the  structure  and  physiology  of  the  animals 
which  have  been  brought  togethtr  in  this  class.  It  is 
our  intention  to  j^ive  a  brief  exposition  of  the  systemati- 
cal char-.icters  of  genera,  according  to  the  method  fol- 
lowed by  M.  Savigny. 

Subdivision  I.     Tethtdes. 

In  this  subdivision  the  inner  tunic  is  detached  from 
the  external  coveiing,  except  at  the  two  orifices.  The 
branchis  are  lart^e,  unequal,  and  cover  the  walls  of  the 
great  cavity.  The  opening  to  this  caviiy  is,  surrounded 
on  the  inside  with  a  membranaceous,  denticulated  ring, 
or  with  a  circle  of  filaments. 
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The  animals  of  this  Order  are  all  fixed  to  other  bo- 
dies, without  the  power  of  displacing  themselves.  The 
branchial  and  anal  openings  are  neither  opposite,  nor  do 
they  communicate  directly  with  each  other.  The  bran- 
chial cavity  is  open  at  its  upper  extremity  only,  and  the 
aperture  is  fringed  with  tentacula  ;  the  gills  of  both  sides 
are  continuous.  The  genera  are  distributed  into  two 
sections. 

Section  I. 

This  contains  the  animals  formerly  included  in  the 
genus  Ascidia  of  Linnaeus.  They  are  distinguished  by 
the  separate  or  independent  existence  of  the  different 
individuals.  In  some  species  many  individuals  adhere 
to  the  rock  in  clusters,  and  appear  to  constitute  one  ani- 
mal ;  but  these  can  be  easily  separated,  as  they  possess 
no  common  covering  or  organical  connection.  The  ge- 
nera of  this  section  are  four  in  number,  and  are  distri- 
buted into  two  families.  In  the  first  family  the  orifices 
are  furnished  with  four  rays,  and  the  genera  are  Boltenia 
and  Cynthia,  the  former  represented  by  the  Ascidia  pe- 
dunculata,  having  the  body  supported  on  a  stem,  while 
in  the  latter  the  body  is  sessile,  as  in  C.  conchilega,  a  na- 
tive of  the  British  seas. 

In  the  second  family,  the  anal  and  branchial  openings 
are  either  destitute  of  rays,  or  they  exceed  four  in  num- 
ber. The  genera  are  two.  In  the  Phallusia  the  body  is 
sessile.  The  branchial  orifice  usually  possesses  eight 
rays,  and  the  anal  one  six.  The  P.  mentula  is  very 
common  on  rocks  and  old  oysters  in  the  British  seas. 
The  P.  intestinatis  and  /irunum  are  likewise  natives.  In 
the  genus  Clavelina  the  body  is  pedunculated,  and  the 
apertures  are  destitute  of  lays.  The  C.  lefiadiformis  has 
been  added  to  the  British  Fauna  by  the  industry  of  Dr. 
Leach.  The  genus  Mammaria  of  .Muller  will  probably 
constitute  a  third  family  in  this  section,  when  its  struc- 
ture has  been  determined.  The  body  is  smooth,  having 
the  base  fixed  to  sea-weeds,  and  the  summit  perforat- 
ed by  a  single  aperture.  One  species,  the  AL  mam- 
milla, inhabits  the  British  seas,  having  been  observed  at 
Leith  by  Professor  Jameson,  and  at  Belfast  by  Mr.  Tem- 
pleton.  The  genus  Bipapillaria  of  Lamarck  is  involved 
in  equal  obscurity. 

Section  II. 

In  this  section  are  included  animals  which  were  for- 
merly placed  among  the  zoophytes,  and  chielly  in  the 
genus  Alcyonium.  They  are  compound  animals,  many 
individuals  being  united  under  a  common  covering.  They 
admit  of  division  into  three  families. 

In  the  first  family  the  branchial  and  anal  orifices  have 
six  rays  each.  The  genera  of  this  family  are  three  in 
number.  The  Diazona  is  distinguished  by  the  body  be- 
ing sessile,  orbicular,  and  consisting  of  q  single  system 
or  group  of  individuals.  The  D.  violacea  of  Savigny  is 
the  only  known  species.  In  the  Disloma  the  body  is  ses- 
sile and  polymorphous,  and  the  individuals  are  arranged 
in  systems  or  groups.  The  U.  variolosus,  first  observed 
by  Gartner,  is  a  native  of  our  stas,  and  is  the  Alcyonium 
ascidioides  of  Pallas.  In  the  6';^iV/i>ja,  the  body  is  conical 
and  pedunculateil,  consisting  of  a  single  group  of  indivi- 
duals The  S.  australis  of  Savigny  is  the  only  known 
species. 

In  the  second  family  the  branchial  orifice  only  has 
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six  regular  rays.  The  genus  Synoicum  has  Ihe  body 
cylindrical,  verlical,  and  pedunculated  with  a  single  sys- 
tem. The  S.  turgens  of  Phipps,  a  native  of  the  Arctic 
seas,  is  the  only  species  which  has  been  described.  In 
the  month  of  August  1817,  we  observed  a  Synoicum, 
adhering  to  a  rock  in  the  sea  at  the  Isle  of  May.  It  dif- 
fered from  the  turgens,  as  described  by  Savigny,  chiefly 
in  the  smoothness  of  the  skin.  In  the  Sydneum  the 
body  is  inversely  conical,  verlical,  pedunculated,  with  a 
single  system.  The  S.turbinatum,  observed  by  Dr.  Leach 
as  a  native,  is  the  only  known  species  of  the  genus.  In 
the  genus  Atjiidium,  the  body  is  variously  shaped,  ses- 
sile, consisting  of  many  systems,  which  are  destitute  of 
a  central  cavity.  The  A.Jicus,  or  Alcyonium  pulmona- 
ria  of  Ellis's  zoophytes,  belongs  to  this  genus.  In  the 
PohjcUnum  the  body  is  likewise  sessile,  but  the  indivi- 
duals arc  in  systems  with  central  cavities.  Tlie  Didem- 
num  is  sessile,  spongy,  and  incrusts  other  bodies.  The 
anal  opening  is  obscure. 

In  the  third  family,  both  the  branchial  and  anal  orifi- 
ces are  destitute  of  rays.  The  body  invests  fuci  and 
rocks,  and  consists  of  several  systems.  In  the  genus 
Enceliumy  the  systems  are  destitute  of  central  cavities. 
In  the  genus  Botryllus,  on  the  other  hand,  there  is  a 
central  cavity  to  each  system.  The  last  genus  contains 
the  following  British  species :  B.  Leacfiii,  Borlasaii, 
Scholoaseriy  and  Conglovieratus. 

Order  II. 

The  animals  which  remain  to  be  considered,  as  con- 
stituting this  order,  are  free,  and  float  about  in  the  wa- 
ter. Many  individuals  are  united,  forming  a  conical  bag. 
The  anal  and  branchial  openings  are  diametrically  oppo- 
site to  each  other.  The  branchial  cavity  is  open  at  both 
ends,  the  anterior  aperture  is  destitute  of  tentacula,  but 
furnished  Willi  a  denticulated  ring.  The  branchiae  are 
disjoined.  There  is  only  one  genus  in  this  order  known, 
which  has  been  termed  Pyrosoma.  It  contains  the  fol- 
lowing sptcies,verticillata,/ianiculaCa,  and  atlanticum. 

Subdivision  II. — Thallides. 

This  subdivision  embraces  animals  whose  inner  tunic 
adheres  to  the  external  one  at  all  points  ;  whose  bran- 
chial orifice  is  furnished  with  a  valve  ;  and  whose  bran- 
chise  consist  of  two  united  narrow  leaves. 
-  The  animals  here  referred  to  were  first  formed  into 
a  separate  genus  by  Biown,  in  his  History  of  Jamaica, 
under  the  title  Tlialia,  a  name  now  usurped  by  Flora. 
Forskiiel  afterwards  instituted  his  genus  Salpa,  and  Sir 
Joseph  Banks  the  Dagysa,  for  the  reception  of  similar 
animals.  The  name  of  Forskael  has  been  preferred  by 
naturalists.  Few  of  the  species  have  been  examined  in 
a  recent  state.  They  appear  to  be  numerous,  and  to  ex- 
hibit a  considerable  variety  of  character;  perhaps  suffi- 
cient to  warrant  their  distribution  into  several  distinct 
genera.  They  appear  to  inhabit  chiefly  the  seas  of  warm 
climates. 

Class  VI.— BRACIilOPODA. 

This  class  was  instituted  by  M.  Cuvier,  in  consequence 
of  an  examination  of  the  animal  of  the  Patella  unguis  of 
Linnjeus.  Its  characters  are  well  marked,  and  abun- 
dantly justify  the  propriety  of  the  change.  The  animals 
of  this  class  are  acephalous ;  and,  like   Ihc  concliifcra, 


have  the  cloak  divided  into  two  lobes,  protected  by  a 
bivalre  shell.  These  lobes  are  free  at  the  anterior  mar- 
gin. The  branchiae  consist  of  small  leaves,  arranged 
along  the  inside  of  the  edge  of  the  cloak,  and  intimately 
united  with  it.  From  the  body,  between  the  lobes  of  the 
cloak,  issue  two  arms,  fringed  with  filaments.  These 
are  capable  of  folding  up  in  a  spiral  form.  The  mouth 
is  situated  between  the  arms  at  the  base. 

All  the  animals  of  this  class  are  inhabitants  of  the  sea, 
and  they  are  permanently  attached  to  rocks  and  stones. 
Three  genera  are  known,  which  are  probably  the  types 
of  as  many  orders. 

1.  Lingula.  The  valves  of  the  shell  of  the  species 
which  constitutes  this  genus  were  first  figured  by  Seba, 
together  wiih  the  peduncle  by  which  they  are  support- 
ed. Linnaeus,  having  seen  only  one  valve,  conjectured 
that  it  belonged  to  the  Patella,  and  named  it  P.  unguis. 
Chemnitz  examined  both  valves,  without  the  peduncle, 
and  pronounced  them  connected  with  the  genus  Pinna. 
Bugiere,  aware  of  Seba's  figure,  contemplated  the  for- 
mation of  the  new  genus  for  its  reception,  which  La- 
marck executed.  M.  Cuvier  afterwards  dissected  one 
of  the  individuals  which  Seba  had  possessed,  and  un- 
folded characters  in  its  organization,  sufficient  not  only 
to  warrant  the  construction  of  a  new  genus,  but  a  new 
class. 

The  peduncle  of  the  Lingula  is  cartilaginous,  having 
the  inferior  ends  of  the  two  oval  valves  attached  to  its 
extremity,  the  other  end  being  fixed  to  foreign  bodies. 
The  valves  are  destitute  of  teeth,  or  an  elastic  ligament, 
and  are  opened  chiefly  by  the  arms  when  pushed  out, 
and  closed  by  the  adductor  muscles,  whicii  are  capable 
of  acting  in  an  oblique  direction,  and  of  giving  to  the 
valves  a  considerable  degree  of  lateral  motion.  The 
margin  of  the  cloak,  which  is  double  like  the  shell,  is 
fringed  with  fine  hairs.  The  arms  are  fleshy  in  their 
substance,  conical,  elongated,  and  compressed  in  their 
form,  and  ornamented  on  the  external  surface  with  thick- 
set fringes  or  tentacula.  The  mouth  is  situated  between 
the  arms  at  their  base,  and  is  sim])Ie.  There  is  no  en- 
largement of  the  alimentary  canal,  which  can  be  regard- 
ed as  a  stomach,  and  the  anus  is  a  simple  aperture,  situ- 
ated on  the  side.  There  are  marked  indications  of  sali- 
vary glands  and  a  liver.  Tlie  blood  is  conveyed  to  the 
gills  by  two  vessels,  which  are  divided  at  the  separation 
of  the  lobes  into  two  branches,  one  of  these  going  to  the 
half  of  one  lobe,  and  anotlier  to  the  opposite  half  of  the 
other  lobe.  Two  systemic  veins  occupy  a  similar  posi- 
tion, and  return  the  aerated  blood  to  the  two  lateral  sys- 
temic  ventricles.  The  gills  themselves  are  arranged  in 
a  pectinated  form  on  tlie  inner  surface  of  each  lobe  of  the 
cloak.  Tlierc  is  nothing  known  of  the  nervous  or  re- 
productive systems  of  this  animal. 

The  Lingula  unguis  is  the  only  species  of  the  genus, 
and  appears  to  be  confined  to  the  Indian  seas.  Some 
petrifactions  have  recently  been  referred  to  this  genus  ; 
but  in  the  absence  of  all  vestige  of  the  peduncle,  we  do 
not  consider  tlie  mere  form  of  the  shell  as  furnishing 
characters  sufliciently  obvious  and  precise  to  warrant 
such  arrangement. 

2.  Terebratuta.  The  muscular  peduncle  of  tliis  ge- 
nus passes  througli  a  perforation  in  the  largest  valve. 
The  arras  are  sliorter  tlian  those  of  lingula.  and  foiked 
at  the  extremities.  They  are  supported  within  by  nu- 
merous arcuated  plates. 

There  is  one  recent  species  described  in  the  article 
CoNCiiOLOGY,  vol.  vii.  p.  36,  genus  xxxix.  and  figured 


MOLLUSCA. 


691 


tab.  ccvi.  fig.  2,  as  T.  vitrea.  It  appears,  however,  to 
be  the  T.  cranium  of  MuUer,  figured  in  Ztjohgia  Da- 
nica,  tab.  xciv.  f.  1.  Although  we  can  boast  olonly  one 
recent  species  of  this  genus,  our  rocks  abound  in  many 
others  which  are  extinct.  Mr.  Sowerby,  in  his  valuable 
work,  Mineral  Conchology,  now  publishhig,  has  given 
excellent  representations  of  several  of  these.  He  has 
been  able,  from  an  attentive  examination  of  their  form, 
to  construct  several  new  genera,  and,  from  a  dissection 
of  the  cavity,  to  unfold  the  remains  of  the  spiral  arms. 

3.  Crio/ius.  In  this  genus,  first  instituted  by  Poll,  one 
of  the  valves  is  membranaceous  and  flat,  and  adheres  to 
stones,  and  the  other  is  flatly  conical,  and  resembles  a 
Patella.  The  arms  nearly  resemble  those  of  Lingula. 
The  ovarium,  according  to  Muller,  is  double  and  branch- 
ed, and  the  eggs  are  round. 

The  Criofius  anomalua  is  described  and  figured  by 
MuUcr  under  the  name  Patella  anomala,  in  the  Zoologia 
JDanica,  tab.  v.  f.  1 — 8,  and  by  us,  for  the  first  time,  as  a 
native  of  Britain,  in  the  article  Conchology,  vol.  vii.  p. 
65,  genus  i.  sp.  7,  P.  distorta,  tab.  cciv.  fig.  4. 

It  is  to  be  regretted,  that  so  little  progress  has  been 
made  in  the  examination  of  the  animals  of  this  class. 
We  are  still  ignorant  of  their  nervous  system,  and  their 
mode  of  propagation  ;  and  when  these  and  their  other 
organs  shall  be  more  carefully  investigated,  many  new 
divisions  will  probably  be  necessary,  as  the  species  in- 
crease in  number. 

Class  VII.— CIRRHIPODA. 

The  genus  Lepas  of  the  Linnean  system,  after  having 
been  subdivided  into  different  genera,  has  at  length,  by 
the  efforts  of  M.  Lamarck,  been  formed  into  a  distinct 
class.  The  animals  which  it  includes  are  protected  by  a 
cloak,  strengthened  by  testaceous  plates,  to  which  the 
body  adheres  by  one  or  more  muscles.  The  head  con- 
sists of  a  slight  eminence  attached  to  the  anterior  por- 
tion of  the  body,  and,  when  in  the  natural  position,  near 
the  inferior  margin.  The  body  is  followed  by  a  tail, 
supporting  six  feet  on  both  sides,  each  of  which  consists 
of  a  short  stem,  which  divides  into  two  tapering  jointed 
fringed  filaments ;  these,  by  their  motion  towards  the 
mouth,  bring  the  water  and  its  contents  within  the  sphere 
of  that  organ.  The  tail  terminates  in  a  conical  tubular 
body,  which  has  improperly  been  termed  a  proboscis. 

The  nervous  system  consists  of  a  cord  encircling  the 
gullet,  and  giving  out  filaments  to  the  mouth  ;  its  two 
ends  running  along  the  belly  and  tail,  and  uniting  at  the 
base  of  each  pair  of  feet  to  form  a  ganglion,  and  give  off 
filaments. 

The  mouth  is  furnished  with  an  obvious  upper  lip,  a 
pair  of  maxillae  on  each  side,  with  the  rudiments  of 
palpi.  Ellis  says,  "the  moutli  appears  like  that  of  a 
contracted  purse,  and  is  placed  in  front  between  the  fore 
claws.  In  the  folds  of  this  membranous  substance  are 
six  or  eight  horny  laminae,  or  teeth,  standing  erect,  each 
having  a  tendon  proper  to  direct  its  own  motion.  Some 
of  these  teeth  are  serrated,  others  have  tufts  of  sharp 
hairs  instead  of  indtnlalions  on  the  convex  side,  that 
point  down  into  the  mouth  ;  so  that  no  animalcule  that 
becomes  their  prey  can  escape  back."  The  gullet  is 
very  short,  and  enters  into  a  stomach,  having  two  caeca 
and  glandular  walls,  which  serve  as  a  liver.  The  intes- 
tine is  short  and  simple,  and  terminates  behind  at  the 
base  of  the  caudal  appendage.  Tfiire  are  two  salivary 
glands  attached  to  the  stomach.    The  gills  are  conical 


bodies,  situated  at  the  base  of  the  feet.  The  organs  of 
circulation  are  imperfectly  understood.  Poll  observed 
the  motion  of  the  heart,  but  the  vessels  which  are  con- 
nected with  it  are  unknown. 

The  organs  of  reproduction  appear,  according  to  Cu- 
vier,  to  consist  of  an  ovarium  giving  out  an  oviduct, 
which  traverses  a  body  considered  as  a  testicle,  and  both 
the  canals  unite  in  a  common  tube,  which  traverses  the 
caudal  appendage,  and  opens  by  a  small  pore  at  its  ex- 
tremity. This  aperture  Cuvier  regards  as  simple,  but 
Ellis  observes  of  the  whole,  "  it  is  of  a  tubular  figure, 
transparent,  composed  of  rings  lessening  gradually  to 
the  extremity,  where  it  is  surrounded  with  a  circle  of 
small  bristles,  which  likewise  are  moveable  at  the  will 
of  the  animal.  These,  witli  other  small  hairs  on  the 
trunk,  disappear  when  it  dies."  There  is  probably  no 
union  of  individuals,  each  being  perfect  hermaphro- 
dites. 

The  rapidity  of  growth  which  these  animals  exhibit 
is  truly  astonishing.  A  ship's  bottom  becomes  covered 
with  them  in  a  few  months,  and  the  spawn  of  some  kinds 
deposited  on  a  feather,  as  stated  in  the  memoirs  of  the 
Wernerian  Society,  vol.  ii.  p.  243,  will  become  unfolded, 
and  attain  maturity  before  the  feather  exhibits  any  symp- 
toms of  decay. 

The  animals  of  this  class  are  all  inhabitants  of  the  sea, 
and  are  all  fixed  to  other  bodies.  Many  of  them,  how- 
ever, are  attached  to  floating  wood,  and  others  to  the  skin 
of  marine  animals,  so  that  they  enjoy  all  the  advantagers 
of  locomotion  without  the  exercise  of  the  exertion  re- 
quisite for  its  production.  Their  remains  are  seldom 
found  in  a  fossil  state.  Some  of  the  species  have  been  used 
as  food.  In  taking  a  view  of  the  genera  we  shall  distri- 
bute them,  as  formerly,  after  the  manner  of  Ellis,  F/iil. 
Trans,  vol.  I.  p.  848,  into  pedunculated  and  sessile. 

Order  I.  Peduncul.^.ted. 

The  essential  character  of  this  order  consists  in  the 
body  being  supported  by  a  peduncle,  the  lower  part  of 
which  is  permanently  fixed  to  other  bodies. 

The  cloak  consists  of  three  membranes.  The  ex- 
ternal one  is  the  cuticle,  and  invests  the  whole  external 
surface  of  the  animal.  Underneath  this  is  the  true  skin, 
in  which  are  formed  the  testaceous  plates  that  protect 
the  body.  These  plates  or  valves  are  evidently  formed 
in  the  same  manner  as  common  shell,  the  layers  of 
growth  being  indicated  by  the  striae  on  the  surface. 
The  inner  membrane  forms  a  sac  for  the  body  itself. 
This  bag  is  closed  on  all  sides  except  opposite  to  the 
tail,  where  there  is  a  slit,  through  which  the  feet  are  pro- 
truded. 

The  peduncle  consists  of  the  two  external  membranes 
of  the  integuments  of  the  body.  The  cuticle  covers  its 
surface,  and  even  the  base  by  which  it  adheres.  The 
true  skin  is  covered  on  its  central  aspect  with  numerous 
muscular  threads.  The  summit  of  the  peduncle  next 
the  body  is  covered  with  the  inner  membrane  of  the 
cloak,  through  which,  however,  there  is  a  perforation,  cor- 
responding to  a  large  vessel  which  descends  along  one 
of  the  sides  of  its  central  cavity.  This  cavity,  in  the 
Lefias  anatifera,  Cuvier  found  filled  with  a  white  cellular 
substance  soaked  with  muscus.  Ellis,  on  the  other 
hand,  found  the  peduncle  of  what  has  usually  been  re- 
garded as  the  L.  aurita  "  full  of  a  soft  spongy  yellow 
substance,  which  appeared,  when  magnified,  to  consist 
of  regular   oval  figures,  connected  together    by  many 
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small  fibres,  and  no  doubt  are  the  spawn  of  this  ani- 
mal." This  view  of  the  subject  entertained  by  Ellis 
may,  upon  invcblijjalion,  lead  to  the  conciusiun,  that  the 
cavily  ol  tiie  peduncle  and  its  lateral  vessel  are  connecl- 
wilb  the  reproductive  organs.  It  would  be  desirable 
to  have  the  branched  peduncles  dissected  with  care,  as 
a  knowledge  ot  their  slructuie  might  throw  some  light 
on  the  mode  of  growth  of  these  animals. 

1.  Family.  'I'his  group  is  characterized  by  the  body 
being  protected  by  five  testaceous  plates,  and  by  the  pe- 
duncle being  naked.     It  includes  the  following  genera. 

1.  Lefian.  ■  The  two  lateral  plates  at  the  summit  of 
the  shell  are  very  large,  nearly  covering  the  whole  of  the 
compressed  body,  and  having  attached  to  it  the  large  ad- 
ductor muscle.  The  two  valves  which  protect  the 
sides  of  the  tail  arc  much  smaller,  and  somewhat  trian- 
gular, while  the  dorsal  one  is  narrow  and  convex  ex- 
ternally. The  brunchis  are  four  in  number,  two  on  each 
side  of  the  body,  near  the  origin  of  the  fiist  pair  of  feet. 
The  liritish  species  arc  four  in  number,  L.  anaiifi:ra,an- 
seri/eru,  sulcaca,  and /asciculari.i. 

2.  Olwn.  Tnis  genus  was  instituted  by  our  zealous 
and  intelligent  friend  Ur.  Leach,  whose  labours  have 
greatly  contributed  to  improve  the  classification  ot  the 
genera  of  this  class.  The  body  is  but  slightly  com- 
pressed, and  the  valves  are  very  small  and  distant  from 
one  another,  the  body  being  chiefly  covered  by  its 
membranaceous  cloak.  The  inferior  part  of  the  cloak 
terminates  in  two  tubular  appendages,  through  which 
the  water  escapes  which  has  been  taken  in  at  the  oral 
aperture,  and  has  passed  along  the  surface  of  the  gills. 
The  gills  arc  sixteen  in  number,  eight  on  each  side. 
The  first  pair  on  each  side  resembles  those  of  the  Lepas, 
the  remaining  six  are  attached  to  the  buse  of  the  feel. 
There  are  two  British  species.  1.  O.  aurita,  Cuviei,  Mem. 
(lis  ylnatifes.  I-'ig.  12,  13.  A  specimen  of  this  was 
found  on  the  Dawlish  coast,  Devon,  by  Mr.  Comyns. 
2.  O.  cornula,  taken  alive  from  the  bottom  of  a  trans- 
sport  stranded  on  the  coast  ol  Devon,  by  Montagu,  and 
described  and  figured  by  him,  Linn.  Trans,  vol.  xi.  p. 
179,  tab.  xii.  f.  I. 

3.  Cineraa.  This  genus  was  likewise  instituted  by 
Dr.  Leach.  The  valves  are  equally  minute  and  remote 
as  in  the  preceding  genus,  but  there  is  here  no  appear- 
ance of  tubular  appendages  to  the  cloak.  The  C,  }7iem- 
branacca,  first  described  and  figured  by  Montagu,  Ltnn. 
Trans,  vol.  xi.  p.  J  82,  tab.  xii.  f.  3.  is  the  only  species 
known  to  inhabit  the  British  seas. 

2.  Family.  In  this  family  the  testaceous  valves  are 
numerous,  greatly  exceeding  five.  It  consists  of  two 
genera. 

1.  Scal/iellum.  The  testaceous  valves  are  thirteen  in 
number,  and  invest  the  body.  The  peduncle  is  covered 
with  corneous  wrinkles,  having  hairy  interstices.  The 
S.  vulgare,  the  Le/ias  scatfiellum  of  British  authors,  is  the 
tyjje  of  the  genus. 

2.  Pullicifses.  The  testaceous  valves  are  ten  in  num- 
ber, with  numerous  scales  investing  the  base  of  the  pe- 
duncle near  the  body.  The  F.  vulgaris,  or  Lejiaa  fiol- 
licefis,  is  the  type  of  the  genus. 

II.  Order.     Sessile. 

In  this  order  tlie  body  adheres  directly  to  foreign 
substances,  without  the  intervention  of  a  tubular  stalk. 
The  adhesion  is  efiected  in  some  by  the  coriaceous 
cloak,  in  others  by  a  layer  of  testaceous  matter.     The 


testaceous  covering  usually  assumes  a  conical  form,  the 
base  being  attached  to  rocks  or  other  substances,  and 
the  apex  truncated  and  open,  as  an  entrance  for  the 
water.  This  cone  consists  of  six  valves,  closely  con- 
nected together,  but  capable  of  being  disjoined  by 
maceration,  especially  when  young.  In  old  shells, 
where  the  valves  have  attained  their  full  growth,  tliey 
appear  to  become  cemented  together,  so  that  it  is  very 
difficult  lo  efiect  their  separation.  The  valves  are  so 
arranged,  that  one  protects  the  belly,  another  the  back, 
and  two  on  each  side  the  lateral  parts.  In  some  genera, 
all  these  valves  are  so  united,  that  the  lines  of  separa- 
tion are  not  perceptible,  while  in  others  the  double 
lateral  valves  only  are  incorporated.  Each  valve  con- 
sists of  an  elevated  and  depressed  portion.  The  elevat- 
ed portion  is  conical,  with  its  base  at  the  adhering  part 
of  the  shell,  while  th.e  depressed  part  of  the  same  form 
has  the  base  at  the  mouth.  The  former  consists  of  co- 
nical vertical  tui<uli,  while  the  latter  appears  solid.  When 
the  base  is  tLsaceuus,  it  is  either  solid,  or  consists  of 
horizontal  tubuli,  radiating  from  a  centie  united  by  a 
siniijie  layer,  exhibiting  concentric  circ:lcs. 

I'he  structure  otthe  valves  gives  sullicient  indications 
of  the  mannerin  which  they  are  formed.  M.  Diifresne, 
in  a  paper  published  in  the  yhmales  du  Aluseum  1.  p. 
465,  advanced  the  singular  opinion,  that  the  animals 
quilted  their  old  shells  when  they  became  too  small,  and 
formed  new  ones  suited  to  their  size.  The  arguments 
by  which  it  is  supported  indicate  an  ignorance  of  the 
structure  of  the  shell,  and  the  relations  of  the  parts  of 
which  it  consists.  To  us  it  appears  plain,  that  each 
valve  is  increased  in  two  directions,  the  elevated  part  by 
an  extension  of  the  tubuli  at  the  base,  and  the  depress- 
ed part  by  the  application  ol  fresh  matter  to  the  side. 
The  striae,  which  are  the  indications  of  successive  de- 
posiiions  of  matter,  and  the  structure  of  the  valves  them- 
selves, point  out  this  mode  of  enlargement  as  the  only 
one  which  can  take  place,  even  on  the  supposition  that 
the  shell  is  frequently  renewed.  By  the  growth  of  the 
elevated  parts,  the  shell  increases  in  height  and  diameter 
at  the  base,  while  the  growth  of  the  depressed  parts 
preserves  to  the  mouth  suitable  dimensions  for  the  cor- 
responding increase  of  size  in  the  parts  of  the  operculum. 
It  is  obvious  that  this  increase  of  diameter  at  the  base 
must  be  accompanied  by  a  corresponding  enlargement 
of  its  covering.  This  takes  place  by  the  extension  of 
the  horizontal  tubuli,  and  each  enlargement  is  marked 
by  a  concentric  ritlge. 

This  opinion  which  we  have  espoused,  and  which  we 
find  hinted  at  by  Lamarck,  in  his  "  Histoire  Kainrelle 
des  Animaux  sans  Vcrtebres"  v.  p.  398,  is  founded  oh  the 
structure  of  llie  different  valves,  the  indications  of  the 
layers  of  growth,  and  the  manner  in  which  the  valves 
are  separable  from  each  other  and  from  the  base.  We 
might  have  entertained  some  suspicions  of  error,  had 
we  not  attended  to  the  morbid  appearances  of  the  shell, 
the  restraints  imposed  on  its  growth  by  the  situation  in 
which  it  lives,  but  especially  the  manner  in  which  frac- 
tures are  healed,  and  abstracted  parts  restored  by  the 
secretion  of  new  matter.  Such  observations  have  re- 
moved all  suspicion,  and  demonstrated  the  truth  of  the 
explanation  offered.  It  may  be  added,  however,  that,  in 
the  case  of  the  inversely  conical  shells,  the  increase  pro- 
bably takes  place  at  the  mouth. 

The  mouth  of  the  shell  is  closed  by  the  cloak  of  the 
animal,  leaving  in  the  centre  a  tubular  or  liiiear  aper- 
ture for  the  protrusion  of  the  feet  and  entrance  of  the 
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vater.  This  part  of  the  cloak  is  protected  by  testace- 
ous plates,  which,  by  their  union,  form  a  lid  to  the 
mouth  of  the  shell,  for  the  protection  of  the  contained 
inhabitant.  The  valves  of  the  lid  are  four  in  number, 
two  on  each  side  the  mesial  line,  or  orifice.  In  some 
genera  the  lateral  valves  are  united.  The  operculum 
of  this  order  may  with  propriety  be  compared  to  the 
shelly  plates  of  the  body  of  the  preceding  order — and 
the  shelly  body  of  this  order  corresponds  to  their  pe- 
duncle, circumbtances  indicated  by  the  muscular  at- 
tachments of  the  animal.  The  continued  action  ot  the 
valves  of  the  lid  obviously  assist  in  wearing  down  and 
enlarging  the  aperture  of  the  shell. 

There  is  little  known,  either  with  regard  to  the  or- 
gans of  digestion  or  respiration,  in  the  animals  ot  this 
order.  In  their  manner  of  reproduction,  they  appear  to 
resemble  those  of  the  preceding  order.  Ellis  "  lound 
the  lower  part  of  the  shell,  which  contained  a  cavity 
equal  to  two-thirds  of  the  whole,  full  of  spawn."  The 
genera  of  this  order  divide  themselves  into  three  fami- 
lies, from  circumstances  connected  with  the  shell. 

1.  Family. — The  shell  in  this  family  consists  of  six 
valves,  and  the  lateral  valves  of  the  lid  are  divided.  It 
contains  five  genera. 

l.Tubicinella. — The  form  of  the  shell  in  this  genus 
is  inversely  conical,  the  apex  which  constitutes  the  base 
being  truncated.  It  consists  of  a  series  of  horizontal 
rings,  whichniark  the  successive  periods  of  growth,  and 
there  are  six  vertical  grooves,  which  indicate  the  divi- 
sions of  the  valves.  'I'he  increase  of  the  shell  with 
age,  in  this  genus,  probably  takes  place  by  the  addition 
of  a  new  ring  to  the  mouth.  The  testaceous  plates  of 
the  lid  are  all  of  equal  size.  The  inferior  aperture  of 
the  shell  is  open,  or  simply  closed  by  the  integuments 
of  the  cloak.  The  animal  resides  in  the  skin  of  the 
vhale,  the  lower  rings  being  inserted  in  the  fat,  while 
one  or  niore  of  the  upper  ones  appear  above  the  cuticle. 
The  T.  balanarum  is  the  only  known  species. 

In  the  remaining  genera  oi  this  fuinily,  and  the  others 
vliich  follow,  the  shell  is  conical,  its  truncated  apex  be- 
ing the  mouth;  and  its  mo;'e  ol'growtli  such  as  is  detail- 
ed in  the  general  remarks  on  the  order, 

2.  Coronula.  The  base  of  the  shell  is  open,  as  in  the  pre- 
ceding genus.  The  valves  of  the  lid  are  unequal  in  size, 
the  dorsal  ones  being  small.  The  animals  included  un- 
der this  genus  likewise  inhabit  the  skin  of  the  whaie. 
Seveial  species  of  this  genus  are  known.  The  C,  tiia- 
dema  holds  a  place  in  the  British  I'auna. 

3.  Chelonobia. — In  this  genus  the  base  of  the  shell  is 
likewise  open,  but  it  differs  from  the  preceding  in  the 
plates  of  the  lid  being  all  of  equal  size.  The  C.  itslu- 
dinaria,  a  species  which  reiides  on  turtles,  is  the  type  of 
the  gmus. 

4.  Balanus.     The  shell  in  this  genus  is  closed  below 


by  a  layer  of  shelly  matter,  which  adheres  to  foreign 
bodies,  and  conforms  to  the  inequalities  of  their  sur- 
face.    Nine  species  are  described  as  natives  of  Britain. 

5.  ^casta.  In  this  genus  the  base  of  the  shell  is  cup- 
shaped.  The  species  reside  in  sponges,  in  the  sub- 
stance of  which  the  base  and  sides  are  imbedded.  One 
species,  the  Balanus  sfiov.giosus  of  Montagu,  is  a  native 
of  the  English  seas. 

2.  Family.  The  valves  of  the  shell  in  the  genera  of 
this  family  are  only  four  in  number. 

1.  Creusia. — The  base  in  tliis  genus  is  funnel-shaped. 
The  lateral  valves  of  the  lid  are  united.  The  C.  sfiinulosa 
of  Dr.  Leach  is  the  type  of  the  genus.  It  is  imbedded 
in  the  substance  of  Madrepores.     . 

2.  Conia The  shelly  base  in  this  genus  conforms  to 

the  substance  to  which  it  is  attached.  The  lateral  valves 
of  the  lid  are  separate.  The  C/iorosa  is  the  type  of  the 
genus. 

3.  Clisia. — The  base  of  the  shell  is  spread  on  the  sur- 
face of  the  bodies  to  which  it  it  attached.  The  lateral 
valves  of  the  lid  are  united.  The  Balanus  stratus  of 
British  writers  is  the  type  of  the  genus.  An  imperfect 
representation  of  the  animal  is  given  by  Cordiner,  in  his 
"  Remarkable  Ruins"  table,  Aggregate  of  Corals. 

3.  Family.  The  shell  is  undivided  in  the  only  genus 
of  this  family  which  is  known,  termed  Pyrgoma.  The 
base  is  cup-shaped,  and  the  lateral  valves  of  the  lid  are 
separate. 

Although  we  have  introduced  this  class  to  the  notice 
of  our  readers  under  the  article  MoUusca,  we  are  never- 
thelsss  of  opinion,  that  it  is  more  nearly  related  to  the 
annulose  animals.  The  appearance  of  the  nervous  sys- 
tem, and  the  structure  of  the  mouth  and  of  the  tail,  inti- 
mate its  connection  with  the  Crustacea,  and  justily  the 
appellation  Crustacea  conchilifcra.,  by  which  Lamarck  in- 
tended at  first  that  it  should  be  designated. 

We  shall  now  conclude  this  article  by  a  list  of  figures 
of  a  few  ol  the  species  in  the  diflcrent  classes,  illustrative 
of  the  forms  which  they  exhibit.  The  reader  will  find 
in  Plates  CCCXCVlll.  and  CCCXCIX.  Fig  1.  Ocythbe 
cranchii.  Fig.  2.  Two  of  the  corneous  rings  of  the 
suckers  of  Loligo  sagittata.  Fig.  3.  Mandibk-s  of  ditto, 
a,  the  under  one,  b,  the  upper  one.  Fig.  4.  Pncumoder- 
mon,  peronii.  Fig.  5.  Testacclla  haliotoidea.  Fig.  6. 
Onchidium  typha.  Fig.  7.  Doris  murginata.  Fig.  8. 
Thethys  fimbria.  Fig.  9.  Phyllidia  ocellata.  upper  side. 
Fig.  10.  Phyllidia  irilineata,  under  si'ie.  Fig.  11.  Pleu- 
robranchus  memhranaceus.  F'ig.  12.  Bulla  liydatis'.  Fig. 
13.  Valvala  cristala,  magnified.  Fig.  14.  Buccinuin 
undatum,  witliout  the  shell.  Fig.  15.  Hylioiis  tubtrcu- 
lata.  Fig.  16.  Modiolus  vulgaris.  Fig.  17.  Synoicum 
turgens.  Fig.  18.  Lini^ula  unguis.  Fig.  19  Tubici- 
nella  balaenarum.     Fig.  20,  Coronula  balaenaris. 

(J.  F.) 
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MOLUCCAS,  or  Spice  Isl.\nds,  comprehends,  in 
the  most  extensive  sense  of  the  term,  all  the  islan<ls  be- 
tween Celelies  and  New  Guinea,  situated  to  the  east  of 
the  Molucca  passage,  in  longitude  126°,  particularly 
those  ot  Gilulo;  but,  in  a  more  limited  sense,  it  is 
usually  restricted  to  the  Dutch  Spice  Islands,  Ainboyna, 
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Banda,  Batchian,  Ceram,  Ternate,  Tidore,  Sec,  These 
islands  (the  chief  of  which  will  be  found  described  un- 
der their  respective  names  in  this  work,)  wei-e  first 
discovered  by  the  Portuijuese  in  1510,  but  afterwards 
fell  into  the  hands  of  the  Spaniards,  who  were  supplant- 
ed in  their  turn  by  the  Dutch  in  1627.    The  climate 
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of  these  islands  is  generally  moist  and  unhealihy. 
Their  principal  productions  arc,  cocoa-nuts,  rice,  sago, 
cloves,  ginger,  iiiacc,  nutmegs,  witli  several  lierbs  and 
plants.  No  metals  arc  found  upon  them,  but  pearls  are 
said  to  be  frequently  nict  witli  on  their  coasts.  Goats 
arc  the  most  common  animals  on  these  islands,  and 
snakes  of  various  descriptions.  But  the  birds  of  para- 
disc,  which  arc  supposed  to  come  from  New  Guinea, 
are  taken  in  great  numbers  on  the  Moluccas,  by  means 
of  bird-lime,  and  form  a  considerable  article  of  traffic. 
At  the  discovery  of  these  islands,  two  distinct  races  of 
people  were  found  upon  them,  the  Malays,  or  Malioni- 
mcdans,  on  the  sea- coast,  and  the  oriental  negroes,  or 
Papiias,  in  the  interior.  The  former  speak  a  dialect  ol 
the  Malay  tongue,  mixed  with  many  foreign  words; 
but  the  ancient  Molucca  or  Tirnata  language  appeared 
to  Dr.  Leydcn  to  have  been  an  original  tongue.  They 
have  adopted  many  of  the  tenets,  or  rather  observances, 
of  the  Brahminical  system,  but  many  of  them,  named 
Shereefs,  boast  of  their  descent  from  Mahommed,  and 
are  held  in  great  respect,  especially  if  they  have  per- 
formed the  pilgrimage  to  Mecca.  The  Papuas  have 
been  rapidly  decreasing,  and  have  wholly  disappeared 
in  most  of  the  smaller  islands.  But  they  still  exist  in 
many  of  the  more  eastern  islands,  and  hold  undisturb- 
ed possession  of  New  Guinea.  The  houses  on  these 
islands  aie  generally  raised  on  pillars  8  or  10  feet  high, 
on  account  of  the  moisture,  and  are  entered  by  means 
of  a  ladder,  wliich  is  afterwards  drawn  up.  The  co- 
lour of  the  natives  is  a  deep  mixture  of  black  and  yel- 
low, and  their  dispositions  wild  and  ferocious.  They 
subsist  chiefly  on  sago.  The  men  wear  little  covering, 
except  a  hat  of  leaves,  and  a  piece  of  cloth  round  their 
middle ;  and  the  women  are  dressed  in  a  large  wide 
garment  like  a  sack,  with  a  remarkably  broad  hat  on 
their  heads.  Their  arms  are  a  kind  of  light  tough  wood, 
arrows  of  reed,  pointed  with  hard  wood,  and  bucklers 
of  black  hard  wood,  ornamented  with  designs  in  relievo, 
made  with  beautiful  white  shells.  They  excel  in  the 
construction  and  management  of  their  vessels,  which 
resemble  in  great  measure  those  wnich  have  been  already 
tlescribed  under  the  article  Magindanao.  See  Sonne- 
rat's  Voyage  to  the  S/iice  Islands;  and  Forrest's  Voyage 
to  A'cni)  Guinea.     (<j) 

MOLTON,  South,  a  town  of  England,  in  Devon- 
shire, is  situated  on  an  eminence  on  the  western  bank 
of  the  River  Moult.  The  town  consists  of  three  streets, 
meeting  at  the  market  place,  where  the  houses  are 
large  and  neat.  The  public  buildings  are,  the  church, 
which  is  handsome  and  spacious,  and  the  town-house. 
There  is  here  a  Free  School,  founded  in  1614.  Serges, 
slialloons,  and  felts,  were  manufactured  here.  The 
population  of  the  parish,  in  1811,  was  555  families,  and 
3739  inliabiian'.s.  See  the  Beauties  of  England  and 
Wales,  vol.  iv.  p.  276. 

MONAGHAN,  an  inland  county  in  Ireland,  in  the 
province  of  Ulster,  is  bounded  on  the  north  by  Armagh 
and  Tyrone  ;  on  the  east  by  the  former  county  and  Louth  ; 
on  the  south  by  Cavan  and  Louth,  and  on  the  west  by 
Fermanagh.  It  is  the  smallest  county  in  the  piovince 
of  Ulster,  and  indeed  in  all  Ireland,  with  the  exception 
of  four  counties  in  Leinster,  viz.  Louth,  Dublin,  Carlow, 
and  Longford.  The  county  of  Armagh  approaches 
nearest  it  in  size,  Monaghan,  according  to  the  best  au- 
thorities, containini<  179,600  Irish  acres,  and  Armagh 
181-450.  It  is  divided  into  five  baronies,  Monaghan, 
Cremowine,  Dartrey,  Freugh,  and  Farney  :  the  last  is 


sometimes  called  Donaghmoyne.  The  number  of  pa- 
rishes is  19.  The  principal  towns  are,  Monaghan,  Cas- 
tle Blaney,  Carrickmacross  and  Clones;  but  they  are  all 
poor  and  small  places.  Its  length  is  about  30  miles, 
and  its  breadth  22.  It  is  in  the  diocese  of  Clogher,  and 
province  of  Armagh;  and  returns  two  members  to  Par- 
liament. Monaghan  is  one  of  the  most  uninteresting 
and  unimportant  counties  of  Ireland,  in  almost  every 
point  of  view — our  notice  of  it,  therefore,  will  be  brief. 
Its  surface  is  not  mountainous,  but  in  most  parts  is  oc- 
cupied by  a  number  of  hills,  scattered  in  an  irregular 
manner,  without  forming  continued  ridges  or  chains. 
On  the  borders  of  Tyrone  and  Armagh,  however,  these 
hills  rise  in  height,  and  are  more  connected,  partaking 
of  the  character  of  the  adjacent  Few  mountains.  In  the 
interior  of  the  county  there  are  a  number  of  bogs;  but 
in  some  places  these  have  been  drained  with  great  skill 
and  labour,  and  at  considerable  expense  ;  or,  where  they 
could  not  be  drained,  have  been  converted  into  sheets  of 
water,  which  greatly  add  to  the  appearance  of  the  county. 
The  soil  in  general  is  cold  and  poor,  but  in  some  parts 
naturally  rich.  This  character  particularly  applies  to 
what  is  called  the  Mountain  of  Cricne,  an  elevated  tract 
of  land,  intersecting  the  centre  of  the  county,  the  soil  of 
which  is  a  rich  loam  on  limestone  gravel.  This  tract  is 
also  rendered  more  fertile  as  well  as  picturesque  by  a 
number  of  small  streams  which  flow  through  it.  With 
the  exception  of  a  few  spots,  there  is  little  or  no  wood; 
and  this  bareness  is  not  compensated  by  field-enclosures, 
as  the  corn-fields  are  in  general  naked,  and  without 
hedge-rows. 

There  are  no  lakes  of  any  size  or  beauty ;  and  the 
only  river  of  the  least  consequence  is  the  Fener,  which 
rises  in  the  west  of  the  county,  and  falls  into  Loch  Earne. 
There  are  said  to  be  some  appearances  of  lead,  iron, 
and  other  minerals  ;  but  if  there  are,  they  are  neglected. 
Limestone,  marl,  and  freestone,  however,  abound  ;  there 
are  some  large  quarries  of  the  last  in  the  hills  on  the 
borders  of  Tyrone ;  and  on  Cairnmore,  the  highest  of 
these,  excellent  millstones  are  procured.  The  climate 
of  Monaghan  is  cold  and  ungenial. 

The  agriculture  of  this  county  is  in  a  very  poor  and 
depressed  state.  The  largest  property  amounts  to 
C3,000  acres  ;  but  in  general  the  estates  are  small.  Many 
of  them  are  held  under  the  Crown,  since  the  Scotch  co- 
lony was  introduced  here  ;  and  many  small  portions  of 
land,  some  of  which  do  not  yield  above  20/.  annual  in- 
come, are  possessed  by  the  descendants  ol  Cromwell's 
soldiers.  Nearly  the  whole  of  the  land  in  the  county  is 
divided  into  very  small  tenures,  called  in  Ireland  hold- 
ings. The  number  of  forty-shilling  freeholders,  accord-- 
inj;  to  the  last  returns  to  Parliament,  was  5321  ;  of  20/. 
145;  and  of  50/.  and  upwards,  172.  Few  of  the  farms 
on  the  larger  estates  are  let  in  perpetuity;  the  more 
general  term  is  21  years  and  a  life,  or  three  lives. 

According  to  Sir  Charles  Coote,  in  his  Survey  of  this 
county,  the  leased  farms  are  under  an  average  of  ten 
acres;  taking  the  large  farms,  they  would  not  average 
25;  and  as  the  small  ones,  which  are  far  more  nume- 
rous, do  not  average  six,  ti;n  may  be  the  mean  rate  of 
the  whole  county.  From  this  account  of  the  size  of 
the  farms,  it  will  naturally  be  concluded  that  they  are 
entirely  arable,  and  that  the  agriculture  practised  on 
them  cannot  be  good.  A  great  part  of  the  ground  is 
dug  with  the  spade,  or,  where  a  plough  is  used,  it  is  the 
joint  contribution  of  three  or  four  farmers,  one  bringing 
the  implement  itself,  another  a  horse  or  bullock,  or  even 
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a  milch  cow,  and  a  third  attending  himself.  Many  hold- 
ings arc  too  small  to  maintain  a  family.  Some  only  pos- 
sess a  dry  cot,  that  is,  a  house  without  land;  these  pur- 
chase every  year  an  acre  or  two  of  grass  for  their  cow 
and  horse,  and  corn  acres,  or  ground  for  potatoes  and 
oats.  Yet  even  these  poor  creatures  pay  a  high  rent, 
from  a  guinea  and  a  half  to  two  guineas  an  acre.  Flax, 
potatoes,  and  oats,  are  almost  the  whole  produce  ot 
the  soil:  according  to  the  statistical  survey,  the  whole 
county  has  seldom  100  acres  of  wheat.  Some  bear,  or 
bigg,  (a  coarse  species  of  barley)  is  grown,  and  in  a 
few  ricli  spots  barley  is  cultivated.  The  farmers,  how- 
ever, do  not  depend  on  these  crops,  but  entirely  on  their 
flax,  potatoes  and  oats.  The  pasture  iiusbandry  of  this 
county  is  on  a  very  limited  scale,  and  not  well  managed  : 
most  of  the  small  farmers  keep  one  or  two  cows,  and 
make  butter;  the  principal  niarkets  for  it  are  Mona- 
ghan  and  Newry.  One  cow  is  generally  kept  on  every 
five  acres;  and  one  hundred  weight  of  butter,  per  cow, 
is  considered  the  usual  produce.  The  stock  consists  of 
the  smuU  stunted  breed,  still  so  common  in  Ireland. 
Scarcely  any  sheep  are  kept :  goats  are  numerous,  and 
are  found  round  the  greater  part  of  the  cabins,  many  of 
the  poorer  families  being  supplied  with  the  milk  they 
use  by  this  animal.  Many  hogs  are  kept ;  Carrickmacross 
is  a  great  market  for  them. 

The  only  manufacture  in  Monaghan  is  that  of  linen ; 
and  for  it  this  county  is  rather  celebrated.  The  inhabi- 
tants are  chiefly  weavers,  as  well  as  farmers  ;  women 
hire  themselves  out  to  spin  the  yarn  :  their  wages  are 
3/.  10s.  or  4/.  per  annum,  besides  their  board  and  lodg- 
ing ;  if  they  spin  at  their  own  houses,  they  earn  about 
ihree  shillings  a  week.  It  requires  about  three  weeks 
to  weave  a  web  of  25  yards;  the  average  pay  is  I/.; 
hence  it  appears  that  the  weekly  wages  of  a  weaver  is 
about  6b.  8d.  The  consumption  of  a  manufacturing  fa- 
mily, consisting  of  six  individuals,  is  estimated  at  5s.  a 
week  ;  their  food  being  potatoes,  herrings,  and  butter- 
milk :  the  weekly  expense  of  an  agricultural  family,  of 
the  same  number,  is  7s.  6d.  as  they  will  occasionally  use 
oat-nieai,  milk,  and  pork.  The  principal  markets  for 
the  linens  within  the  county  are,  Monaghan,  Castle  Bla- 
ncy,  and  Carrickmacross.  The  linen  trade  of  this  county 
is  averaged  at  about  200,000^  a  year. 

The  catholics  in  this  county  aie  as  five  to  one  com- 
pared with  the  protestanls;  the  latter  are  chiefly  pres- 
byterians.  In  the  year  1792,  there  were  21,523  houses, 
and  118,000  inhabitants,  in  this  county;  on  the  supposi- 
tion that  there  are  280  square  miles,  there  will  be  76.B6 
inhabitants  to  a  square  mile  ;  and  on  the  supposition  that 
there  are  179,600  acres,  there  will  be  83  acres  to  each 
house.  The  state  of  the  peasantry,  from  what  has 
already  been  mentioned,  it  may  be  conceived,  is  wretch- 
ed;  and  yet  there  are  parts  of  the  county  where  im- 
provements are  going  on,  and  civilization  is  advaticing. 
As  a  proof  of  the  poverty  of  Monaghan,  it  may  be  staled, 
that,  though  the  smallest  county  in  Ulster,  it  contains 
more  houses  with  only  one  hearth  than  any  of  the  other 
counties,  except  Antrim,  Armagh,  Tyrone  and  Down  ; 
whereas  Londonderry,  which  contains  twice  the  number 
of  acres,  has  only  one  half  the  number  of  one-hearth 
liouses. 

Monaghan  has  scarcely  any  antiquities,  except  a  round 
tower,  and  two  of  those  raths  called  Danish  forts,  at 
Clones.  This  place  was  formerly  the  seat  of  an  episco- 
pal see,  and  a  borough;  in  the  ruins  of  the  abbey  burial 
ground  are  several  magnificent  tombg.     See  Sir  Charles 


Coote's  Survey  of  Monaghan  ;  Wakefield's  Ireland ; 
Dr.  Beaufort's  Memoir  of  a  Mafi  of  Ireland,     (w.  s.) 

MONAClilSM.  Tiie  origin  of  Monachism  cannot 
be  traced  higher  than  the  middle  of  the  third  century 
of  the  Christian  era,  though  Koman  Catholic  writers 
have  erroneously  and  unsuccessfully  endeavoured  to 
prove,  that  the  .'Ascetics,  who  were  not  uncommon  long 
before  tliis  period,  were  monks.  The  monastic  state 
originated  in  the  last:  the  first  monk  whose  name  has 
reached  us  is  St.  Paul,  usually  styled  the  hermit ;  he 
retired  into  upper  Egypt  in  250,  and  after  having  attained 
the  extraordinary  age  of  1 1 3  years,  died  in  341.  Nearly 
about  the  same  period,  Anthony,  a  young  man  of  very 
moderate  attainments  in  literature,  but  evidently  pos- 
sessed of  a  strong  understanding,  who  was  born  in 
the  lower  parts  of  the  Thebais,  and  possessed  a  small 
tract  of  very  fertile  land  in  that  part  of  Egypt,  sold  his 
property,  disiribuled  it  among  his  relations — and,  leaving 
his  home,  retired  at  first  among  the  ruins  of  the  tombs — 
afterwards  to  a  lonely,  but  shady  and  well  watered  spot 
in  the  desert,  and  ultimately  fixed  his  residence  on  a  hill 
near  the  Red  Sea.  He  also  lived  to  the  very  advanced 
age  of  105,  and  before  his  death,  a  numerous  body  of 
men  lived  in  community  with  him,  and  led,  under  his 
guidance  and  example,  a  life  o{  Jiiety  and  manual  iabotsr. 
Perhaps,  therefore,  he  may  more  properly  than  Paul  be 
regarded  as  the  first  monk,  since  he  undoubtedly  first 
established  a  monastery. 

The  first  written  rule  for  the  conduct  of  the  monks 
was  composed  by  Pachomius,  who  lived  in  the  reign  of 
Constantine:  Pachomius,  with  1400of  his  brethren,  occu- 
pied the  isle  of  Tabenne,  in  the  Nile,  and  founded,  be- 
sides, nine  monasteries  of  men,  and  one  of  women  :  ac- 
cording to  other  accounts,  the  Isle  of  Tabenne  contaiired 
about  13  monasteries;  30  or  40  monks  occupied  one 
house  :  30  or  40  having  composed  a  monastery  ;  a  Dean 
was  placed  over  every  10  monks;  a  superior  over  every 
house;  every  monastery  had  its  abbot;  and  a  general 
director  superintended  all.  All  the  monks  met  every 
Sunday  at  the  general  oratory  of  the  monastery ;  and 
Easter  was  occasionally  celebrated  by  the  monks  of  all 
the  communities,  amounting  to  nearly  50,000,  assembling 
in  one  body.  The  same  mistaken  views  of  religion  which 
introduced  and  established  monachism,  induced  some  of 
the  monks  to  aim  at  a  still  more  retired  mode  of  life, 
and  what  was  deemed  a  higher  degree  of  perfection. 
Hence,  the  monks  were  divided  into  two  classes,  the 
Caenobites,  who  lived  in  community,  and  the  Anchorites, 
who  lived  in  separate  cells.  Between  these  extremes, 
there  seems  to  have  been  a  third  kind  of  establishment  of 
monks;  each  separate  cell  of  the  .Anchorites  was  sur- 
rounded by  an  enclosure,  and  their  general  precinct  was 
called  a  Laura. 

Besides  these  sects  of  monks,  who  renounced  the 
world,  and  lived  in  perpetual  celibacy,  there  was  another 
order,  which,  however-,  was  never  numerous,  who  lived  in 
a  married  slate,  and  enjoyed  their  own  property  and  pos- 
sessions. Originally  all  monks  were  laymen:  The 
council  of  Chaicedon  expressly  distinguishes  them  from 
the  clergy,  and  ranks  them  with  laymen ;  and  it  was  not 
till  the  lime  of  Clement  V.,  A.  D.  131 1,  that  monks  were 
obliged  to  take  holy  orders,  that  they  might  say  private 
mass  for  the  honour  of  God. 

Anthony  had  enjoyed  the  friendship  of  .\thanasius  ; 
and  the  latter  introduced  into  Rome  the  knowledge  and 
practice  of  the  monastic  life,  about  the  year  A.  D.  341. 
At  first,  the  uncouth  and  savage  appearance  of  the  Egyp- 
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tian  monks,  wham  Athanasius  brought  for  the  purpose 
of  iniliatin.!^  the  Romans,  excited  disgust  and  hiugliler: 
but  these  feelings  soon  gave  way  to  an  enthusiastic  admi- 
ration of  the  new  sect,  and  senators  and  matrons  trans- 
formed their  palaces  and  country  seats  into  religious 
houses.  Ahout  the  same  lime  monachism  was  intro- 
duced into  Palestine,  by  Hilarian,  and  into  Pontus,  by 
Basil.  In  the  year  A.  D.  ."TO,  Martin,  "  a  soldier,  an 
hermit,  a  bishop,  and  a  saint,"  erected  the  first  monastery 
in  (iaul ;  his  funeral  is  said  to  have  been  attended  by 
2000  of  his  disciples. 

In  the  6th  century,  a  new  order  of  monks  arose, 
■which  reached  a  greater  degree  of  influence  and  celebrity 
than  any  which  had  preceded  if.  St.  Benedict,  an  Italian 
monk,  was  its  founder  ;  his  religious  rules  were  at  first 
intended  and  framed  merely  for  the  government  of  a 
convent  at  .Mount  Cassino,  between  Rome  and  Naples, 
over  which  he  presided,  but  it  afterwards  was  adopted 
by,  or  forced  upon,  a  very  great  number  of  monasteries. 
His  rule  was  founded  on  that  of  Pachomius,  though  in 
many  respects  it  deviated  from  it.  Ilis  great  object 
seems  to  have  been,  to  render  the  discipline  of  the 
monks  milder,  their  establishment  more  solid,  and  their 
manners  more  regular  than  those  of  other  monastic 
establishments.  The  whole  time  of  the  monks  of  his 
order  he  directed  to  be  divided  between  prayer,  reading, 
the  education  of  youth,  and  other  pious  and  learned 
labours.  All  who  entered  his  order  were  obliged  to  pro- 
mise when  they  were  received  as  noviciates,  and  to  re- 
peat their  promise  when  they  were  admitted  as  full 
members  of  the  society,  that  they  would  in  no  respect, 
and  on  no  account,  attempt  to  change  or  add  to  the  rules 
which  he  had  instituted.  His  rule  was  embraced  by  all 
the  monks  of  the  west.  Benedict  admitted  both  the 
learned  and  unlearned  into  his  order  ;  it  was  the  duty 
of  the  first  to  assist  at  the  choir  ;  of  the  latter  to  attend 
to  the  household  economy,  and  temporal  concerns  of  the 
monastery.  At  this  period,  it  may  be  observed,  that  the 
recitation  of  the  divine  oflice  at  the  choir,  (as  it  is  called 
by  the  Catholics,)  was  confined  to  the  monks ;  aftei  wards 
it  was  established  as  the  duty  of  all  priests,  deacons,  and 
sub-deacons.  The  Benedictines  at  first  admitted  none 
into  their  order,  who  were  not  well  instructed  how  to 
perform  it  ;  but  it  was  not  necessary  that  they  should 
be  priests,  or  even  in  holy  orders.  Afterwards,  many 
■were  admitted  into  the  Benedictine  order,  who  were 
ignorant  of  the  duty  of  the  choir  ;  those  were  employed 
in  menial  duties  :  Hence  the  introduction  of  Lay  Bro- 
thers  into  the  Benedictine  order.  When  first  introduced, 
they  were  not  considered  as  a  portion  of  the  monastic 
establishment,  but  as  merely  attached  and  subordinate 
to  it  ;  but,  in  course  of  time,  both  the  order  and  the 
church  acknowledged  them  to  be,  in  the  strictest  sense 
of  the  word,  professed  religious.  All  other  religious 
orders,  both  men  and  women,  following  the  example  of 
the  Benedictines,  have  admitted  lay  brothers  and  sisters. 
In  1322,  the  council  of  V'ienne  ordered  all  monks  to  enter 
into  the  order  of  priesthood.  The  monks  of  Vallom- 
brosa,  in  Tuscany,  are  the  first  among  whom  lay  brothers 
are  found  under  that  appellation. 

The  irruption  of  the  Lombards  into  Italy,  and  of  the 
Saracens  into  Spain,  and  the  civil  wars  in  France  after 
the  death  of  Ciiarleniagne,  having  introduced  great  dis- 
order among  the  Benedictines,  they  were  reformed  by 
St.  Odo,  in  his  monastery  at  Cluni ;  and  several  monas- 
teries iidopted  this  leform.  In  the  eleventh  centuiy,  the 
Benedictine  order  again  fell  from  its  original  purity  and 


strictness.  This  gave  rise  to  many  attempts  to  restore 
it  to  its  pristine  form  and  object:  Hence  arose  the  Car- 
thusians, the  Camadulcs,  the  Cclcsiincs,  the  monks  of 
drandmont,  ilio  Congregation  of  St.  .Maur,  and  the  cele- 
brated monks  of  La  Trap[)c. 

In  the  eighth  century,  a  kind  of  middle  order  between 
the  monks  and  the  clergy  was  formed  ;  they  were  called 
the  canons  regular  of  St.  /Vugustine  ;  their  dwellings  and 
table  were  in  common,  and  they  assembled  at  fixed  hours 
for  the  divine  service;  in  these  rcsjiccls  they  resembled 
the  monks ;  but  they  differed  from  them  in  taking  no 
vows  ;  and  they  often  officiated  in  churches  committed 
to  their  care.  Having  degenerated  in  the  twelfth  cen- 
tury. Pope  Nicholas  II.  introduced  a  considerable  refor- 
mation among  them.  At  this  period,  they  seem  to  have 
divided  into  several  branches  of  the  original  order ;  some 
formed  themselves  into  communities,  in  which  there  was 
a  common  dwelling  and  table,  but  each  monk,  after  con- 
tributing to  the  general  stock,  employed  the  fruits  of  his 
benefices  as  he  deemed  proper.  At  the  head  of  another 
sect  was  the  Bishop  of  Chartres  ;  he  adopted  a  more 
rigid  and  austere  mode  of  life.  This  sect  renounced  their 
worldly  possessions,  all  private  property,  and  lived  ex- 
actly as  the  strictest  order  of  monks  did.  This  gave 
rise  to  the  distinction  between  the  secular  and  rigular 
canons.  The  former  observed  the  decree  of  Pope  Nicho- 
las II.  the  latter  followed  the  Bishop  of  Chartres;  they 
were  called  the  regular  canons  of  Si,  Augustine,  because 
they  were  formed  on  the  rules  laid  down  by  St.  Augustine 
in  his  Epistles.  They  kept  public  schools  for  the  in- 
struction of  youth,  and  exercised  a  variety  of  other  em- 
ployments useful  to  the  Church.  A  reform  was  effected 
in  the  Augustincs  by  St.  Norbert ;  and  as  he  presided 
over  a  convent  at  Primontre  in  Picardy,  those  monks 
who  adopted  his  rule  were  called  Primonstrabenses. 
They  spread  throughout  Europe  with  great  rapidity. 

During  this  period  convents  of  nuns  were  established, 
the  institutes  and  regulations  of  which  were  similar  to 
those  adopted  by  the  Benedictines  and  Augustines,  or  to 
the  reformed  branches  springing  from  those  two  great 
orders. 

Till  the  thirteenth  century,  these  were  the  only  orders 
of  monks  ;  at  that  period  tlie  mendicant  orders  arose  : 
those  were,  the  Franciscans,  Dominicans,  Carmelites, 
and  the  Hermits  of  St.  Augustine.  The  establishments 
of  the  Mendicants  seem  to  have  been  necessary,  as  the 
other  monks  had  greatly  degenerated  ;  they  were  rich 
and  indolent,  and  consequently  totally  unfit  for  the  objects 
for  which  thty  were  instructed.  Innocent  HI.  was  the 
first  Pope  who  perceived  the  necessity  of  instituting  an 
order,  who,  "  by  the  austerity  of  their  m.mncrs,  their 
contempt  of  riches,  and  the  external  gravity  and  sanctity 
of  their  conduct  and  manners,"  might  rescue  the  church 
from  the  reproach  which  the  monks  had  brought  upon  it. 

The  Franciscans  were  founded  by  St.  Francis  ;  he  was 
the  son  of  a  merchant,  but,  as  was  usual  in  those  times, 
he  possessed  little  or  no  learning;  the  brethren  of  his 
order  were  called  Friars,  minors,  or  the  little  brethren. 
They  chielly  were  engaged  in  the  more  laborious  parts 
of  religion,  in  hospitals,  in  prisons,  among  the  lower  or- 
dei  s  of  the  poor  ;  in  shot  t,  where  danger,  labour,  or  other 
causis.  kept  away  tiie  Benedictines  and  Augustines,  there 
they  were  to  be  found;  where  there  was  no  hopes  of 
remuneration,  the  Franciscan  friars  were  sure  to  be 
found.  Many  of  them  were  eminent  for  their  learning, 
and  some  have  been  Popes. 

Soon  after  the  death  of  their  founder,  they  were  divid- 
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cd  into  three  orders ;  the  Conventual  friars,  who  admit- 
ted some  relaxation  into  their  original  rule;  the  Obser- 
vantine  friars,  who  observed  the  rule  more  strictly.  In 
France,  these  were  called  Cordeliers,  from  the  cord  with 
which  they  fastened  tlieir  habit  ;  from  the  Observantines 
sprung  the  Recollects,  or  Grey-friars,  and  the  Capu- 
chins, so  called  from  a  patch  worn  by  them  on  the  back 
of  their  habiis.  The  Conventual  and  the  Observantine 
friars  formed  the  first  of  the  three  orders,  into  which  the 
followers  of  St.  Francis  were  divided.  The  second  or- 
der was  remarkable  for  its  extreme  severity,  and  was 
called  the  order  of  the  Poor  Classes.  The  third  order 
embraced  persons  of  both  sexes  ;  they  lived  in  the  world, 
but  were  united  by  certain  rules  ;  this  order  was  imitated 
by  the  Dominicans  and  Carmelites. 

The  Dominicans  derived  their  name  from  St.  Domi- 
nic; at  first  he  adopted  the  rule  of  the  Canons'  regular 
of  St.  Augustine;  afterwards  he  adopted  that  of  St. 
Benedict ;  but  the  alterations  and  additions  he  intro- 
duced made  it  almost  an  entirely  new  rule.  In  a  chapter 
of  his  order  at  Bologna  in  1220,  he  obliged  the  brethren 
to  take  a  vow  of  absolute  poverty,  and  to  abandon  entirely 
all  their  revenues  and  possessions.  The  Dominicans 
were  first  called  preaching  friars,  because  public  in- 
struction was  the  chief  object  of  their  institution.  In 
England  they  were  called  black  friars.  "  During  three 
centuries  the  Franciscans  and  Dominicans  governed, 
with  an  almost  absolute  and  universal  sway,  both  state 
and  church,  filled  the  most  eminent  posts,  both  ecclesi- 
astical and  civil,  taught  in  the  universities  and  churches 
with  an  authority,  before  which  all  opposition  was  silent, 
and  maintained  the  pretended  majesty  and  prerogatives 
of  the  RoiTian  pontiffs  against  kings,  princes,  bishops, 
and  heretics,  with  incredible  ardour  and  equal  success. 
These  two  celebrated  orders  restored  the  church  from 
that  declining  condition  in  which  it  had  been  languishing 
for  many  years,  by  the  zeal  and  activity  with  whicli  they 
set  themselves  to  discover  and  extirpate  heretics,  to  un- 
dertake various  negotiations  and  embassies  for  the  inte- 
rests of  the  hierarcliy,  and  to  confirm  the  wavering  mul- 
titude in  their  implicit  obedience  to  the  Roman  Pontiffs." 
The  Carmelite  order  was  originally  instituted  in  Pales- 
tine, whence  in  the  thirteenth  century  it  was  brought  into 
Europe.  A  reform  was  introduced  with  this  order  by 
St.  Theresa  ;  the  reformed,  from  their  not  wearing  shoes, 
were  called  the  unshodden  Carmelites.  Pope  Alexander 
IV.  observing  that  the  Hermits  were  divided  into  many 
classes,  some  following  the  maxims  of  Augustine,  form- 
ed the  design  of  uniting  them  into  one  religious  order, 
and  prescribed  a  rule  for  their  government ;  hence  origi- 
nated the  Mendicant  order  of  the  Hermits  of  Augustine. 
These,  however,  as  well  as  the  Carmelites,  were  very 
inferior  in  number,  reputation  and  influence,  to  the  Fran- 
ciscans and  Dominicans.  The  public  attachment  to  all 
these  mendicant  orders  was  so  strong  and  prevalent,  that 
several  cities  were  divided  into  four  parts,  for  these  four 
orders  ;  the  Dominicans  had  the  first  part,  the  Francis- 
cans the  second,  the  Carmelites  the  third,  and  the  Her- 
mits of  Augustine  the  fourth ;  from  no  others  except 
one  of  these  orders  would  the  people  receive  the  sacra- 
ment, and  the  churches  in  which  they  preached  were 
regularly  and  constantly  filled.  The  appellation  of  Friars, 
given  to  all  these  orders,  whereas  that  of  monks  was  given 
to  those  which  existed  before  them,  points  out  the  dis- 
tinction between  the  meaning  of  these  two  appellations, 
which  are  often  confounded ;  the  monks  never  travelled 
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through  the  country,  and  indeed  never  left  their  monas- 
teries ;  the  friars,  on  the  contrary,  spent  their  time  for 
the  most  part  in  travelling. 

We  are  informed  by  excellent  authority,  Mr.  Charles 
Butler,  tliat  these  "  four  orders  are  the  only  orders  which 
the  church  has  acknowledged  to  be  Mendicant.  An  or- 
der is  considered  to  be  Mendicant,  in  the  proper  import 
of  that  word,  when  it  has  no  fixed  income,  and  derives 
its  whole  subsistence  from  casual  and  uncertain  bounty, 
obtained  by  personal  mendicity.  To  that  St.  Francis  did 
not  wish  his  brethren  to  have  recourse,  till  they  had  en- 
deavoured to  earn  a  competent  subsistence  by  labour,  and 
found  their  earnings  insufficient.  But  soon  after  the  de- 
cease of  St.  Francis,  the  exertions,  equally  incessant  and 
laborious,  of  his  disciples,  for  the  spiritual  welfare  of  the 
faithful,  appeared,  in  the  universal  opinion  of  the  church, 
to  be  both  incompatible  with  manual  labour,  and  much 
more  than  a  compensation  to  the  public  for  all  they  could 
possibly  obtain  from  it  by  mendicity.  This  opinion  was 
unequivocally  expressed  by  St.  Thomas  Atjuinas,  and 
sanctioned  by  a  bull  of  Pope  Nicholas  III.  ;  since  that 
time  the  friars  did  not  use  manual  labour  as  a  means  of 
subsistence,  but  resorted  in  the  first  instance  to  mendi- 
city." Mendicity  seems  to  have  made  no  part  of  the 
original  rules  of  the  Dominicans,  Carmelites,  or  Hermits 
of  Augustine:  and  in  consequence  of  the  evils  attendant 
on  it,  the  Council  of  Trent  confined  mendicity  to  the  Ob- 
servantines and  Capuchins,  allowing  the  other  Francis- 
can establishments,  and  almost  all  the  establishments  of 
the   three  other  orders,  to  acquire   permanent  property. 

In  consequence  of  the  progress  of  the  Reformation, 
and  the  loss  of  influence  and  authority  which  the  Fran- 
ciscans and  Dominicans  had  sustained,  partly  from  this 
event,  and  partly  from  their  own  relaxation  and  miscon- 
duct, the  Pope  was  extremely  desirous  of  establishing 
a  new  order,  which  should  fill  their  place,  discharge 
their  duty,  and  zealously  oppose  the  Protestants.  At 
this  period,  1534,  appeared  Ignatius  Loyola,  a  Spanish 
knight,  originally  an  illiterate  soldier,  and  then  a  fanatic 
of  most  wonderful  zeal  and  talents.  In  this  year  he, 
with  ten  of  his  Capuchins,  laid  the  foundation  of  the 
Society  of  Jesus,  by  the  vow  which  they  took  in  the 
chapel  of  Montmartre,  near  Paris.  In  1540  and  1543, 
his  Institute  was  approved  by  Pope  Paul  III.  The  So- 
ciety of  Jesus,  or  the  Jesuits,  as  they  are  generally 
called,  hold  a  middle  rank  between  monks  and  the  se- 
cular clerks,  approaching  nearer  to  the  regular  canons 
than  to  any  other  order ;  they  lived  separate  from  the 
multitude,  and  were  bound  by  religious  vows  ;  but  they 
were  exempt  from  stated  hours  of  worship,  and  other 
strict  observances,  by  which  the  monks  were  bound. 
Their  principal  duty  was  to  direct  the  education  of 
of  youth,  and  the  consciences  of  the  faithful,  and  to  up- 
hold the  cause  of  the  church  by  their  missions,  and  their 
pious  and  learned  labours.  They  were  divided  into 
three  classes;  the  first  of  which  were  the  professed 
members.  These,  besides,  the  ordinary  vows  of  poverty, 
chastity,  and  obedience,  bound  themselves  to  go,  with- 
out murmur,  inquiry,  deliberation,  or  delay,  wherever 
the  Pope  should  think  fit  to  send  them  ;  they  were  Mem- 
dicants  without  property.  The  second  class  compre- 
hended the  scholars;  these  were  possessed  of  laige  reve- 
nues ;  their  duty  was  to  teach  in  the  colleges  of  the  or- 
der. The  third  class  comprehended  the  novices,  who 
lived  in  the  houses  of  probation.  The  secrets  of  the 
society  were  revealed  only  to  a  few  even  of  the  profess- 
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ed  members.  In  ihe  year  1776,  Clement  IV.  suppress- 
ed ihe  Jesuils  ;  tlie  society,  however,  was  restoied  in 
1S14  by  a  papal  bull. 

As  the  Hctorination  bep;un  by  Luther  was  mainly  oc- 
casioned by  the  i^ross  abuse  of  monastic  estalilishmenis  j 
so  in  its  earliest  stapes  it  broui^ht  about  llieir  fall  in  all 
couniiits  which  embraced  the  Protestant  religion. 
Htniy  VIII.  of  England  cai^erly  seized  the  opporiunity 
of  enrichinj;  himself  and  his  favourites  by  tlie  dissolu- 
tion of  abbeys,  monasteries,  convenls,  and  all  other  Ca- 
tholic eslablishmentb  ;  ihe  riioiiasteiies,  of  diB'erent  ranks 
and  classes,  suppressed,  ami>un!ed  to  3 1 82.  Their  an- 
nual revenue  was  esiiuiated  at  the  enormous  sum  (for 
those  days)  of  140,784^  ;  and  the  persons  ihcy  conlanied 
are  supposed  to  have  amounted  in  number  to  about 
50.<  00.  Monasteries  continued  in  the  Catholic  countries 
till  the  French  Revolution  swept  them  away  in  France, 
and  the  other  countries  in  which  the  French  lijained  an 
absolute  sway,  and  greatly  reduced  their  splendour  and 
power  in  all  liie  other  countries  into  which  the  French 
army  penetrated.  .At  present  they  are  partially  restor- 
ed ;  but  their  discipline  and  power  are  comparatively 
very  low,  and  more  in  conformity  to  the  failings  of  hu- 
man nature,  as  well  as  to  the  spirit  and  real  interests 
of  religion.  Having  thus  given  a  sketch  of  the  ori- 
gin and  history  of  the  rise  of  monachism,  and  of  the 
ditt'erenl  kinds  of  monks  and  friars,  we  shall  now  pro- 
ceed to  describe  the  laws  and  rules  that  relate  to  the 
monastic  life,  as  they  respect  their  dress,  diet,  manual 
labour,  vows,  superintendants,  and  difl'eient  officers,  &c. 

I.   On  iheii    admission  the    monks    were  obliged    to 
change  their  dress.     Accortling  to  the    original  rule   of 
Benedict,    his    disciples  were    at  liberty    to    adopt  the 
coarse    and    usual   dress    of   the  countries   which  .they 
might  chance  to  inhabit:  and  the  ancient  monks  accor- 
dingly clad  themselves  in  linen  in  Egypt,  where  it  was 
a  cheap  and  domestic  manufacture  ;  v^hereas  the  western 
monks  used  the  habit  common  there,  the  pallium  of  the 
Greek   philosophers,  which    many   otlier    Christians  in 
those  times  did.     The   ancient   tonsure,  v.'hich  was   al- 
ways practised  on  admission,   consisted  not  in   shaving 
the  head,  but  in  cutting  the  hair  very  short :  their  heads 
were  wrapt  in  a  cowl,  iuoider  that  their  attention  might 
not  be   attracted  and   drawn   aside  by    profane  objects: 
their  legs    and  feet    were   naked,   except   in  very  cold 
weather;   and   they   generally  made  use  of  a  long  staff 
to  assist  their  steps.     The  anchorites,  however,  were  not 
so  respectable   in   their  appearance;  they  never  bathed 
their  limbs,  or  anointed  them  with   oil  ;  the  bare  ground, 
or  at  most  a  hard  mat,  was  their  bed  ;  and  the  bundle  of 
palm  leaves  on   which  they  sat,   during  the  day,    served 
as   their   piilow   at  tjight.     In  course  of  time,   the  dif- 
ferent   orders    of  monks  and   friars  were    distinguished 
by  their  dress  :  the  habit  of  the   regular  canons  of  Au- 
gustine was  a  long  black  cassock,  with  a  while  socket, 
and   over  that   a   black  cloak  and   hood  :  they  nourished 
their  beards,  and  wore  caps  on  their    head  :  the  habit  of 
the  regular  canonesses   was  of  the  same  colour  as  the 
habil  of  the  canons.     The  habit  of  the  Primonstrabensians 
was  a  white  cassock,  a  socket  over  it,  a  long  while  cloak, 
and  a  cap  of  the  same  colour.     The  Benedictine  monks 
wore  a  black  loose  coat  or  gown,  made  ofstufi",  reaching 
to  the  heels,  a  cowl   of  the  same,  and  a  scapiilary — and 
under  that  another  habit,  as  large  as  the  former,  made  of 
while  flannel,  with   boots  on  their  legs.     The    Benedic- 
tine nuns  had  a  black    robe   and    scapulary,  and   under 
these  a  tvtnic  of  white  or  undyed  wool ;  but  during  their 


attendance  at  the  choir  they  wore  a  black  cowl,  similar 
to  that  of  the  monks.  The  Cislertian  or  Bernirdine 
monks  had  the  appillalion  of  White  Alonks,  from  wear- 
a  while  cassock,  wuli  a  nairow  sc.ipulary  ;  when  abroad 
they  wore  a  blaek  gown,  but  when  attending  the  church, 
a  white  one  :  the  nuns  of  the  order  vvore  habits  of  the 
same  colour  as  those  of  me  monks.  The  Dommicans, 
when  abro.id,  wore  a  black  i  lo;,k  and  hood  over  their 
while  vestments,  and  in  their  convents  ihey  wore  a  wiiite 
cloak  and  hood.  The  Francisans  were  called  Greyfriars 
from  the  colour  of  iheir  gai  nicnt ;  liicir  habil  was  a 
loose  gown,  reaching  to  the  ancle,  with  a  cowl  and  a 
cloak  of  the  same;  when  they  went  abroad,  ihey  were 
barefooted,  and  girt  thnrnselves  wiih  coids.  Tho  dress 
of  the  Carmelite  friars  was  a  co.it  and  scapulary  of  hair 
colour,  with  a  while  cloak  and  hood.  The  crossed  or 
crutched  friars  anciently  carried  a  cross  fixed  to  a  staff 
in  their  hand;  but  afterwards  ihey  suostiluied  a  cross  of 
red  cloth  upon  their  back  :  their  liabit  was  of  a  blue  co- 
lour. The  .\ugustint  fiiars  w.iri:  a  white  garnient  and 
scapular)  ;  but  when  in  the  choir  or  abrojd,  they  wore  a 
black  cowl,  with  a  large  hood,  and  were  girt  with  a  black 
leather  (hong. 

II.  The  rule  of  St.  Benedict,  founiied  on  that  of  Pa- 
chomius,  prescribedtheorigin.il  diet  of  the  monks:  ac- 
cording to  it,  ihcy  were  allowed  twelve  ounces  ol  bread, 
to  be  taken  at  luo  meals,  one  in  the  afiernoou  and  one 
in  the  evening  :  the  small  loaves  of  six  ounces  each  were 
called  Paximaica.  In  some  cases  Pachomiu-.  allowed 
liis  monks  a  larger  portion  of  bread,  but  they  were 
obliged  to  work  a  longer  period.  Tiie  E,;yp'.ijn  monks 
were  permi'icd  to  eat  the  small  dried  fish  of  the  Nile: 
in  process  of  time,  difterent  kinds  of  sea  and  rivt  r  fish 
wei'e  allowed.  Meat  was  expressly  forbidden  to  bes 
served  to  his  disciples,  except  when  illness  absolutely 
required  it :  afterwaids  the  flesh  of  birds,  but  nol  that 
of  quadrupeds,  was  permitted:  Cheese,  fruit,  sallad, 
were  permitted  ;  to  abstain  from  boiled  vegetables  was 
deemed  a  merit.  At  the  first  institution  of  monachism, 
water  was  the  only  beverage.  Benedict,  because  he 
could  not  persuade  the  monks  to  abstain  altogether  from 
wine,  allowed  them  half  a  pint  daily :  this,  in  nor- 
thern climates,  where  v/ine  could  not  be  easily  and 
cheaply  obtained,  his  disciples  exchanged  for  beer  or 
cider. 

III.  As  at  the  institution  of  monachism,  the  monas- 
teries had  regular  or  permanent  revenues,  the  monks 
were  obliged  to  labour,  in  order  to  maintain  themselves  : 
but  liie  produce  of  iheir  labour  went  to  the  common 
stock  ;  there  was  no  private  or  exclusive  property  ;  such 
expressions  as  my  book,  my  cloak,  my  shoes,  according 
to  Cassian,  were  not  only  forbidden,  but  severely  punish- 
ed. Their  occupation  consisted  in  cultivating  liie  gar- 
dens and  fields  that  belonged  to  the  monasteries  ;  in  mak- 
ing their  ilress,  utensils,  and  furniture  ;  and  somelinies, 
particularly  latterly — as  was  particularly  the  case  witti 
the  Benedictines,  in  cultivating  science  and  classical 
literature.  The  Egyptian  monks  made  wooden  sandals, 
mats,  and  baskets,  selling  those  which  they  did  not  need 
themselves.  The  monasteries,  however,  soon  became 
rich,  and  then  manual  labour  was  neglected. 

IV.  The  vows  taken  on  becoming  monks  were  those 
of  poverty,  obeciieni  c,  and  chastity  ;  but  originally  these 
vows  were  not  perpetually  bindin..'.  Tlien  the  monastic 
life  seems  to  have  been  a  matter  of  free  clioi<'.e,  not  only 
at  the  monks'  fiisi  entrance,  but  in  their  progress  and 
continuance,  and  they  might  quit  it  without  any  punish- 
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merit.  The  monks  who  married  were  not  anciently 
obliged  by  law  to  dissolve  their  marriage  :  afterwards 
restraints  were  imposed  in  these  respects.  Whoever 
left  his  monastery  was  pursued  and  restored  to  it  by  the 
aid  of  the  civil  power.  "The  actions  of  a  monk,  his 
words,  and  even  his  thoughts,  were  determined  by  an  in- 
flexible rule,  and  a  capricious  superior:  the  slightest 
offences  were  corrected  by  disgrace  or  confinement,  ex- 
traordinary fasts,  or  bloody  flagellations ;  and  disobedi- 
ence, murmur,  or  delay,  were  ranked  in  the  catalogue  of 
the  most  heinous  sins."  The  Egyptian  monks,  who 
seem  to  have  been  under  the  most  rigid  discipline, 
"were  directed  to  remove  an  enormous  rock;  assidu- 
ously to  water  a  barren  staff  that  was  planted  in  the 
ground,  till,  at  the  end  of  three  years,  it  should  vegetate 
and  blossom  like  a  tree  ;  to  walk  into  a  liery  furnace;  or 
to  cast  their  infant  into  a  deep  pond."  The  spiritual  ex- 
ercises of  the  monks  were  perpetual  repentance,  extra- 
ordinary fasting,  and  extraordinary  devotions.  We  have 
already  mentioned,  that  originally  the  laws  of  monachisni 
did  not  permit  the  monks  either  to  wander  about  as  men- 
dicants, or  to  interest  themselves  in  civil  or  ecclesiastical 
affairs;  nor  were  they  permitted  to  encroach  on  the 
duties  or  rights  of  the  secular  clergy,  or  to  dwell  in 
cities,  but  they  were  confined  to  the  wilderness.  "  When- 
ever they  weie  permitted  to  step  beyond  the  precincts 
of  the  monastery,  two  jealous  companions  were  the  mu- 
tual guards  and  spies  of  each  other's  actions;  and  after 
their  return  they  were  condemned  to  forget,  or  at  least 
to  suppress,  whatever  they  had  seen  or  heard  in  the 
world.  Strangers,  who  professed  the  orthodox  faith, 
were  hospitably  entertained  in  a  separate  apartment ; 
but  their  dangerous  conversation  was  restricted  to  some 
chosen  elders  of  approved  discretion  and  fidelity.  Ex- 
cept in  their  presence,  the  nionastic  slave  might  not 
receive  the  visits  of  his  friends  or  kindred  ;  and  it  was 
deemed  highly  meritorious,  if  he  afflicted  a  tender  sister 
or  an  aged  parent  by  the  obstinate  refusal  of  a  word  or 
look." 

V.  Monasteries  were  commonly  divided  into  several 
parts,  and  proper  officers  appointed  over  them  :  every 
ten  monks  were  subject  to  one,  who  was  called  Decanus 
or  Deacon  :  a  centenarius  presided  over  every  100.  The 
principal  monastic  dignity  was  that  of  abbot  :  his  power 
was  very  great;  he  was  generally  of  a  noble  family,  and 
his  possessions  as  abbot  were  often  very  great.  They 
were  allowed  to  sit  tind  vote  in  councils  ;  originally  their 
power  was  subordin  te  to  that  of  the  Bishop,  and  no  one 
could  build  either  an  oratory  or  monastery  without  the 
consent  of  the  Bishop  of  the  district  in  which  it  was  to 
be  erected.  The  Dean  used  to  keep  an  exact  account 
of  every  man's  daily  task  :  this  was  brought  to  the  stew- 
ard of  the  house,  who  himself  gave  a  monthly  account 
to  the  abbot.  The  prior  was  often  at  the  head  of  a  great 
monastic  foundation,  but  the  abbey  he  ruled   was  gene- 


rally subordinate  to  a  greater  abbey,  from  whence  the 
officers  and  monks  were  brought ;  and  the  revenues  were 
a  part  of  the  common  stock.  In  some  cases  the  subor- 
dinate abbey  over  which  the  prior  presided  paid  an  an- 
nual pension,  as  an  acknowledgment  of  their  subjection  ; 
in  other  respects,  however,  they  acted  as  an  indepen- 
dent body.  The  almoner  had  the  oversight  of'the  alms, 
which  were  duly  distributed  :  The  Pitancer  distributed 
provisions  on  certain  days  above  the  common  allowance. 
The  chamberlain  had  the  chief  care  of  the  dormitory. 
The  cellarer  was  to  procure  provisions  ;  the  infirma- 
rius  took  care  of  the  sick;  the  sacrist  of  the  holy  vest- 
ments and  utensils;  the  precentor  or  chanter  directed  the 
choir  service. 

The  lands  possessed  by  monasteries  were  held  under 
the  same  tenure  as  all  other  land  ;  and,  till  a  compara- 
tively late  period,  the  abbots  themselves  led  their  quota 
of  troops  into  the  field.  In  the  time  of  Charlemagne, 
fourteen  monasteries  of  the  empire  furnished  their  pro- 
portion of  soldiers.  In  982  the  bishop  of  Augsburg 
and  the  Abbot  of  Fulda  were  killed  in  the  same  battle. 
Charles  Martel  was  opposed  by  troops  collected  and 
headed  by  an  Abbot  of  Fontinelle. 

Before  concluding  this  article,  we  may  add  a  few  words 
respecting  nuns.  Their  origin,  institutions,  rules,  and 
presiding  officers,  were  very  similar  to  those  of  the 
monks.  Originally  there  was  a  distinction  between  ec- 
clesiastical and  monastic  virgins.  The  former  were 
common  in  the  church  long  before  the  latter.  They 
were  enrolled  in  the  canon  of  the  church  ;  that  is,  in  the 
catalogue  of  ecclesiastics.  They  lived  privately  in  their 
father's  liouses,  where  they  were  maintained,  or,  in 
case  of  necessity,  by  the  church.  At  first  monastic  vir- 
gins, or  nuns,  like  monks,  might  mix  again  with  the 
world,  and  even  marry,  without  censure  or  punishment; 
but  in  the  fourth  and  fifth  centuries,  the  censures  of  the 
church  began  to  be  very  severe  against  the  marriage  of 
perfect  virgins.  Before  a  woman  was  finally  admitted 
to  be  a  nun,  it  was  necessary  for  her  to  pass  her  novi- 
ciate ;  after  this,  if  she  still  persevered  in  her  determi- 
nation, she  took  the  vows,  and  passed  through  the  usual 
ceremonies;  the  principal  of  which  were  taking  the  veil, 
having  their  hair  cut,  and  putting  on  a  ring  and  a  brace- 
let. The  origin  of  the  word  nun  is  unknown  ;  tlie  right 
name  is  undoubtedly  derived  from  the  Greek  vovj?,  and 
the  Latin  noiince  ;  but  whence  they  are  derived,  or  what 
is  their  original  signification,  has  not  been  ascertain- 
ed. Hospinian,  in  his  treatise  on  monachism,  says  it 
is  an  Egyptian  word,  signifying  a  virgin  ;  but  Jerome  ap- 
plies it  to  widows  preferring  chastity,  as  well  as  virgins. 

hmi^hum' i  Jntiquities  of  the  English  Church,  book  ii.; 
Mosheim's  Ecclesiastical  History  ;  StjmboUc  Books,  by 
C.  BuUer;   Gibbon's  Rome,  vol.  vii. 

MONARCHY.     See  Governme.vt. 

MONASTERY.     See  Monachism. 
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The  word  Money  is  defined  by  Mr.  David  Hume  to 
be,  "  the  instrument  which  men  have  agreed  upon 
to  facilitate  the  exchange  of  one  commodity  for  ano- 
ther." 

In  our  articles  Bank,  Bullion,  Currency,  and  Ex- 
eHANGE,  the  subject  of  money  has  been  considered  un- 


der several  points  of  view,  and  in  our  articles  Numisma- 
tology and  PoLii  icAL  Economy,  we  shall  have  occa- 
sion to  view  the  subject  under  other  aspects. 

In  the  present  article  we  propose  merely  to  give  an 
account  of  the  moneys  used  by  the  different  civilized  na- 
tions of  the  globe. 
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MONEY. 


General  Table  of  Moneys  of  jtccount,  containing  the  Value  of  the  Moneys  of  Account  of  different  Places  {ex/ireased 
in  Pence  and  Dccimalu  of  Pence,  according  to  the  Mint  Price  both  of  Gold  and  Silver  in  England  ;  that  is,  £3 
I7s.   lOid.  fier  Oz.for  Gold,  and  Ss.  '2d. /ter  Oz.for  iiilver.     Fioni  Kelly's  Universal  Cambiat,  vol.  ii.  p.  169. 


Valiu 

ill 

Value  ill 

NaniCT  of  Places. 

Names  of  Moaeyi. 

Silver. 

Gold. 

</. 

ice. 

tl.       dec. 

AixiiiChapcUe 

Kixdollar  current 

31 

40 

31      43 

Alicaiit 

Libra  or  peso 

39 

40 

37    38 

Amsterdam 

Rixilollar  banco  (agio  at  4 

jier  cent.)    - 

Si 

64 

variable* 

Florin  banco 

21 

85 

ditto 

Pound  Flemish  banco    - 

131 

10 

ditto 

Rixdollar  current 

52 

54 

ditto 

Florin  current 

21 

ditto 

Pound  Flemish  current 

126 

ditto 

Antwerp    - 

Pound  Flemish  (money  of 

exchange) 

123 

25 

123     87 

Florin  (money  of  exchange) 

20 

54 

20     64 

Pound  Flemish  current 

105 

65 

106     18 

Florin  current 

17 

60 

17     70 

Arragoii     - 

Libra  jac[uesa 

49 

25 

46    75 

Augsburg 

Florin  Giro,  or  money  of  ex- 

change 

32 

31     83 

Florin  current 

25 

20 

25    07 

Barcelona 

Libra  Catalan 

28 

14 

26    70 

Basil 

Rixdollar,  or  ecu  of  Exchange 

47 

2- 

47 

Rixdollar  current 

42 

45 

42    20 

Bergamo    - 

Scudo  of  ~  lire 

35 

67 

36     50 

Cerlin 

Pound  banco 

47 

25 

variable 

Rixdollar  current 

36 

ditto 

Rixdollar  in  Fredericks 

-t 

39     68 

Bern 

Ecu  of  3  livres 

42 

64 

42     90 

Crown  of  25  batzen 

35 

53 

35     75 

Bologna     - 

Lira  corrente 

10 

86      10     62  1 

Lira  money  of  exchange 

U 

13 

10    89 

Bolsano 

Florin  giron,  or  money  of 

excliange 

33 

26 

33    08 

Florin  monetalunga,  or  cur- 

rency        ... 

25 

20 

25    06 

Bremen     - 

Rixdollar  current 
Rixdollar  in  Carls  d'or  - 
Real  current 

37 

80 

variable 

39    68 

3     66 

Canary  Isles 

3 

95 

Cassel 

Rixdollar  current 

37 

80 

variable 

Cologne     - 

Rixdollar  specie  of  SOAlbuses 
Rixdollar  current  of  "8  Albu- 

31 

38 

ditto 

ses     -        .        .        - 

30 

60 

ditto 

Constantinople 

Piastre,  or  dollar 

13 

12 

uncertain 

Dantzic 

Gulden,  or  florin 

9 

9 

Denmark  - 

Rixdollar  specie    - 

54 

72 

Rixdollar  sundish  specie 

53 

21 

Rixdollar  crown  money 

48 

3- 

Rix<lollar  Danish  currency 

44 

27 

44     88 

Rixdollar  Holstein  currency 

43 

78 

44     16 

lEnglanil     - 

Pound  sterling 

240 

240 

(Florence    - 

Lira       .         .         .         - 

8 

10 

8     53 

1 

Ducat,  or  crown  current 

56 

70 

59     71 

Scudo  d'oro,  or  gold  crown 

63     97 

France 

Livre  Tournois 

9 

54 

9    38 

Franc  (new  system) 

9 

70 

9     52 

Frankfort  - 

Rixdollar  convention  money 
Rixdollar  Muntze,  or  in  small 

37 

80 

37    65 

coins 

31 

50 

Germany   - 

Rixdollar  current  - 

37 

80 

variable 

Rixdollar  specie     - 

50 

40 

ditto 

Florin  of  the  empire      - 

25 

20 

ditto 

Kixdollar  Muntze 

31 

50 

ditto 

Florin  Muntze 

21 

ditto 

Geneva     - 

Livre  current 

16 

13 

16     93 

Florin   .         .         -         . 

4 

6U 

4     84 

Genoa 

Lira  fuori  banco    - 

7 

99 

7    83 

Pczza,  or  dollar  of  exchange 

45 

94 

45    02 

Scudo  di  cambio,  or  crown 

of  exchange 

36 

75 

36    02 

Scudo  d'oro  marche 

85 

49 

83     77 

Hamburg  - 

Mark  banco  (at  a  medium) 

18 

22 

variable 

Pound  Flemish  banco    - 

136 

65 

ditto 

1 

Mark  current 

14 

82 

ditto 

\alui 

in 

Value  ID 

Names  of  Places. 

Names  of  Moneys. 

silver. 

Gold. 

d.    dec. 

a.      dec. 

Hamburg  - 

Pound  Flemish  current 

Ill 

IS 

ditto 

Hanover    - 

Rixdollar,  in  cash  - 

42 

42     26 

Rixdollar,  ^otd  value 

39 

39     24 

Ireland 

Pound  Irish  - 

221 

56 

221     56 

Konigsberg 

Gulden,  or  florin  - 

12 

variable 

Leghorn    - 

Pezza  of  8  reals     - 

46 

73 

49     16 

Lira  moneta  buona 

8 

13 

8     55 

Lira  moneta  lunga 

7 

79 

8     19 

Leipsic 

Ri-xdollar  convention  money 
Ri.\dollar  in   Louis  d'or  or 
Frederick*!          - 

37 

80 

variable 

39    68 
7    77 

Lucca 

Lira       .         -         -         . 

7 

40 

Scudo  d'oro 

55 

50 

58    27 

Scudo  corrente 

51 

80 

54    39 

.Malta 

Scudo,  or  crown    - 

21 

32 

23    34 

.Milan 

Lira  imperiale 

10 

41 

10    53 

Lira  corrente 

7 

36 

7    44 

Scudo  imperiale    - 

60 

90 

61     60 

Scudo  corrente 

42 

32 

42    78 

Mode  n  a     - 
Munich 

Lira      -        -        .        - 

3 
31 

82 

Gulden  or  florin    - 

21    28 

Nancy 

Livre  (money  of  Lorraine) 

7 

38 

7    26 

Naples 

Oucat  regno 

40 

80 

uncertain 

Navarre 

Real      .         -         .         - 

4 

92 

4    67 

Libra    .        .        -        - 

8 

21 

7    79 

Neufchatel 

Livre  Tournois 

13 

63 

13     40 

Livre  foible 

5 

45 

5    36 

Novi 

Scudo  d'oro  maiche 

85 

49 

83     77 

Parma 

Lira      .... 

2 

45 

2     40 

Persia 

Toman  of  100  Mamoodls 

287 

60 

Poland 

Gulden  or  florin    - 

6 

OJ 

6    27 

Portugal    - 

Mdrce 

68 

75 

67    34 

Old  crusade 

27 

50 

26     94 

Prague 

{,Sec  Vienna.) 

Riga 

Rixdollar  Alberts  - 
Rixdollar  currency  (agio  at 

52 

54 

variable 

40  per  cent.)     . 

37 

53 

ditto 

Rome 

Scudo  or  crown     - 

52 

05 

51     63 

Scudo  di  stampa  d'oro  - 

79 

37 

78     73 

Russia 

Ruble    .         .         -         - 

38 

50 

39     35 

St.  Gall      - 

Florin,  money  of  exchange 

27 

44 

variable 

Florin  current 

22 

76 

ditto 

St.  Remo   - 

Lira      .... 

8 

46 

8     90 

Sardinia     - 

Lira       -         .         -         . 

18 

21 

18     82 

Sicily 

Ounce  .         .         -         - 

122 

54 

124    80 

Scudo  or  crown    - 

49 

02 

49     92 

Spain 

Real  of  old  plate    - 

4 

93 

4     57 

Real  of  new  plate 

5 

24 

4     86 

Real  of  .Mexican  plate    - 

6 

55 

6     07 

Real  vellon    ... 

2 

62 

2     43 

Dollar  of  old  plate  or  of  ex- 

change 

39 

45 

36     59 

Stralsund  - 

Ki.xdollur  of  account 

28 

35 

variable 

Pomeranian  gulden 

14 

lb 

ditto 

Strasburg  - 

Livre  and  franc  (5'ee /'ranee.) 

Florin   -         -         .         . 

19 

08 

18    76 

Sweden 

Ki.xdoUar 

55 

41 

56    43 

Switzerland 

Franc  (new  system) 

22 

14 

Trieste 

Florin,  Austrian  currency 

25 

20 

25     05 

Lira,  Trieste  currency  - 

4 

76 

4    7i 

Lira  di  piazza 

4 

65 

4     63 

Turin 

Lira      .... 

11 

28 

11     23 

Valencia    - 

Libra    .... 

39 

45 

36    59 

Venice 

Lira  piccola  (in  the  old  coins) 
Lira  piccola  (in  the  coins  in- 

5 

07 

variable 

troduced  by  the  Austrians) 

4 

25 

ditto 

Vienna 

Florin  .        .        .        - 

25 

20 

25   as 

Zante 

Real     .... 

4 

06 

variable 

Zurich 

Florin,  money  of  exchange 

25 

85 

ditto 

Florin  current 

23 

50 

ditto 

•  In  the  places  marked  variable,  the  price  of  the  coins  is  not  fixed  ;  and,  therefore,  the  intrinsic  value  in  gold  of  the  moneys  of 
account  cannot  be  ascertained  for  any  length  of  time. 

f  Where  the  columns  are  marked  with  a  dash,  it  is  to  be  understood  that  there  is  no  coin  in  the  metal  of  th»t  column  by  which 
tlie  moneys  of  account  can  be  computed. 
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ALPHABETICAL  TABLE 

Of  the  State  of  the  Real  and  Imaginary  Moneys  of  the 
World. 

■j-  This  mark  is  prefixed  to  the  Imaginary  Money,  or  Money 
of  Account. 

All  Fractions  in  the  Value  English  are  parts  of  a  Penny. 

ABYSSINIA.     See  the  article  Abyssinia  in  vol.  i. 
©f  this  work. 

ALEPPO,  Alexandretta, 

3-^  Aspers         ^         a  Syaino. 
24  Syainos        ^         a  Piastre. 


KUSTRlk— Continued. 


ALTONA.     See 

Ha 

MBURG. 

AMERICAN  United 

States. 

10  Mills 

1  Cent 

Value  English. 
£    «.     d. 

0     0      Oi 

10  Cents 

1  Dime 

0      0      5t% 

10  Dimes 

1  Dollar 

0      4      3^ 

10  Dollars 

1  Eagle 

2     3     8^»5 

Almost  all  the  coins  of  Europe  are  current  in  the 
United  States;  but  the  most  common  ones  are  Spanish 
dollars,  and  hence  all  other  moneys  have  been  referred 
to  them. 

Accounts  are  still  kept  in  pounds,  shillings,  and  pence 
currency,  which  varies  greatly  in  the  different  States. 
The  dollar  in  the  currency  of  New  York  and  Carolina  is 
valued  at  8s. ;  in  New  England  and  Virginia,  6s. ;  in 
South  Carolina  and  Georgia,  4s.  8d. 


ARABIA.     Medina,  Mecca,  Mocha,  isfc. 


A  Carret 
S\  Carrets 
7  Carrets 
80  Carrets 
18  Coniashees 
60  Comashees 
80  Caveers 
100  Comashees 
80  Latins 


a  Caveer 
a  Comashee 
a  Larin 
an  Abyss 

fa  Piastre 
a  Dollar 
a  Sequin 

ta  Tomond 


0 
0 
0 
0 
0 
0 
0 
0 
3 


0| 

^m 

OJL 

10 

4| 

6 

6 

6 

6 


See  the  article  Arabia. 


At  Bassora  accounts  are  kept  thus— 

10  Floose  or  Flouches      a  Danim  0 

10  Danims             .             a  Mamoodi  0 

100  Mamoodis        .             a  Toman  2 


0 
0 
5    10 


5i 


The  imaginary  Toman  and  Mamoodi  are  only  three- 
fourths  of  the  value  of  the  real  ones. 

At  Mocha  accounts  are  kept  in  Piastres  of  80  Caveers 
current.  Paymenis  are  made  in  Spanish  Dollars,  100 
of  which  pass  for  1211  Piastres;  so  that  the  Piastre  is 
worth  3s.  8Jd.  sterling. 


AUSTRIA. 

Vienna,  Augsb 

^rg. 

i2-c. 

A  Fening 

, 

0 

0 

0<ny 

2  Fenings    . 

a  Dreyer 

. 

0 

0 

0^ 

4  Fenings    . 

a  Cruitzer 

0 

0 

on 

14  Fenings 

a  Grosh     . 

• 

0 

0 

Value 

EngUah. 

£ 

8.       d. 

4  Cruitzers 

a  Batzen 

0 

0     1^1 
0     8i 

20  Cruitzers 

a  Kopfstuck 

0 

15  Batzen      . 

a  Gould  or  Florin 

0 

2      4* 

90  Cruitzers 

ta  RixdoUar 

0 

3     6 

30  Batzen      . 

a  Specie  Dollar 

0 

4     8 

60  Batzen      . 

a  Ducat     . 

0 

9      4 

In  a  recent  work,  (.4  Manual  of  Foreign  Exchanges, 
&c.)  the  Ducat  is  valued  at  8s.  4d.  and  the  rest  in  pro- 
portion. 

BARBARY.     Algiers,  Tunis,  Tripoli,  isfc. 


An  Asper     . 

3  Aspers  . 
10  Aspers 

2  Rials       . 

4  Doubles 
24  Medins 
30  Medins 

180  Aspers 
IS  Doubles 


a  Medin    . 
a  Rial  old  Plate 
a  Double  Real 
a  Dollar    . 
a  Silver  Sequin 
a  Dollar    . 
a  Zequin 
a  Pistole    . 

ALGIERS. 


0 

0 

0 

0 

0 

0 

0 

0      8    10 

0   16     9 


0| 


4 

6 

4 
6 


Accounts  are  now  kept  here  in  Saimes  or  Doubles  of 
SO  Aspers,  and  in  Patacas  Chicas  of  8  Temins  or  232 
Aspers. 

3    Patacas  Chicas  :^  a  Piastre. 

8J  Patacas  Chicas  ^  a  Sultanim. 

2    Caiubes  :^  a  Temin. 

A  Paiaca  Chica  is  worth  11  Jd.  Sterling. 

At  Trifioli  accounts  are  now  kept  in  Piastres  of  13 
Grimellini,  or  52  Aspers.  The  Piastre  is  worth  5s.  3d. 
Sterling. 

At  Tunis  in  Piastres  of  52  Aspers  ;  12  Burbes  being 
~  1  Asper. 

BAVARIA.     Munich,  Ratisbon,  istc. 


2     Hellars 
4     Fennige 

2  Kreutzers 
2i  Kreutzers 

3  Kreutzers 

4  Kreutzers 
60     Kreutzers 

IJ  Rixflorin 
2     Rixfiorins 
5-j  Rixfiorins 
7^  Rixfiorins 
1 1     Rixfiorins 


White  Money. 

1   Fennige  0 

1   Kreutzer  0 

1   Albus  0 

1  Land  Muntze  0 

1   Kayser  grosch  0 

1   Baize  0 

1   Rixflorin  or  Gulden  0 
1   RixdoUar 
1   Specie  Dollar 
1   Ducat 

1   Maximil.  d'Or 
1  Carolin  d'Or 


0 
0 
0 
0 

0 
0 

I 

2 

3 

9 

12 

19 


Oi?5 
OA 

If 
9 

74 
6 
4 
10 


Black  Money. 


3  Regensburgers  1  Groschen 

4  Groschen  .  1   Schilling 

8  Schillings         .  1   Pfund  fening 

41   Schillings         .  1  Pfund 

The  florin,  white  money,  is  7  schillings,  or  28  gros- 
chen,  black  money. 
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BOHEMIA.     Prague,  Breslau,Presburff,  Isfc. 

Value  Englith. 


DENMARK--Con/in«frf. 


A 

2 
3 

4 

Fening 
Fenings 
Fenings 
Fenings 

2 

Cruitzers 

60 

90 

2 

4 

Cruilzers 
Cruitzers 
Goulds 
Goulds 

In  a  recent  work 
the  Ducat  is  valued 
as  in  Austria. 


a  Dreyer 
a  Grosch 
a  Cruiizer 
a  White  Grosch 
a  Gould  or  Florin 
ta  Rixdollar    . 
a  Specie  Dollar 
a  Ducat 

{yi  Manual  of  Foreign  Exchanges') 
at  8s.  4d.  and  the  rest  in  proportion, 


£ 

0 
0 
0 
0 
0 
0 
0 
0 
0 


rf. 

nil 
"tt 
4 

6 

8 

4 


16  Skillings 

20  Skillings 

24  Skillings 

4  Marcs 

6  Marcs 

12  Marcs 


Marc 

Rixmarc 

Rixort 

Crown 
a  Rixdollar 
a  Ducat 


ta 
a 
a 
a 


Value  E 

£    s. 

ifflit/i. 
d. 

0 

0 

9 

0 

0 

llj 

0 
0 

I 

3 

0 

0 

4 

6 

0 

9 

0 

In  HolsCein  and  Slesiuig  accounts  are  kept  in  Rixdol- 
lars  of  48  .Skillings,  or  Marcs  of  6  Shillings. 

At  Ktsineur,  in  Rixdollars  of  4  Orts,  or  96  Skillings 
Danish. 

At  Christiania,  Dront/ieim,  Larwigen,  &c.  accounts  arc 
kept  in  Rixdollars  of  4  Orts,  or  96  Skillings  Danish. 


BRABANT.     See  Flanders. 

BRAZIL.     See  Portugal. 

CANADA.     Florida,  Cayenne,  (2'c. 


t  A  Denier 
12  Deniers 
20  Sols 
Livres 
Livres 
Livres 
Livres 
Livres 
Livres 

8  Livres 

9  Livres 
10  Livres 


ta  Sol 
ta  Livrc 


The  value  of  the  Currency  alters 
according  to  the  quantity  of 
Gold  and  Silver  Coins  im- 
ported. 


CAPE  OF  GOOD  HOPE.     See  Holland. 


CHINA.     Fekin,  Canton,  i^c. 


A  CaxaorCosh 
10  Caxa 
10  Candareens 
35   Candareens 

2  Rupees 
70  Candareens 

7  Maces 

2  Rupees 
10  Maces 


a  Candareen 
a  Mace 
a  Rupee 
a  Dollar 
a  Rixdollar 
an  Ecu 
a  Crown 
ta  Tale  or  Lyang 


0 

0    04 


0-=- 


8 
6 
6 

H 

0 
0 
8 


See  the  article  China. 


COLOGNE. 

A  Date 
3  Dutes 

2  Cruitzers 
8   Dutes 

3  Stivers 

4  Blafferts 
40  Stivers 

2  Guilders 
4  Guilders 

DENMARK. 


Mcntz,   Triers,  Liege,  Munster,  Fader- 
born,  ts'c. 


0  0 
a  Cruitzer  .  .00 
an  Albus  .  .00 
a  Stiver  .         .00 

a  Bliffcrt  or  Plapart  0  0 
a  Copstuck  .  .00 
a  Guiluer  .  .02 
a  Hard  Dollar.  .  0  4 
a  Ducat  .         .09 


O/o 


2.V 


Cofien/iagen,    Sound, 
theim,  ijfc. 

A  Skilling 

4  Pfennigs         .  a  Witten  . 

3  Wiitens  or  2  Fyrkes  a  Skilling 


Bergen,  Dron- 


0 

0 

«tV 

0 

0 

oA 

0 

0 

H% 

DUNKIRK.     Sc.  Omers,  Sc. 

Quintin 

,i3-f. 

A  Denier 

.             .                 . 

. 

0 

0 

Or 

12  Deniers 

a  Sol 

, 

0 

0 

Oj 

15  Deniers 

.     ta  Patard 

. 

0 

0 

0| 

15  Sols 

ta  Piette 

, 

0 

0 

7i 

20  Sols 

ta  Livre  Tournois  . 

0 

0 

10 

3  Livres 

an  Ecu  of  Ex. 

0 

2 

6 

24  Livres 

a  Louis  d'Or 

. 

1 

0 

0 

25  J-   Livres 

a  Guinea 

, 

1 

1 

0 

32|  Livres 

a  Moeda 

1 

7 

0 

A  Pice 

4  Pices 

6  Pices 

12   Pices 

10   Anas 

16   Anas 

2  Rupees 

2  Rupees 

56  Anas 


4 

6 

4 

8 

25 

16 

20 

240 


Reas 

Reas 

Reus 

>Rcas 

Reas 

Pices 

Pices 

Reas 

4  Quarters 
14  Quarters 

5  Rupees 
60  Quarters 


tA  Rea 
2  Reas 

2  Biizaracos 
20  Reas 

4  Vintins 

3  Larees 
43  Vintins 

4  Tangus 
8  Tangus 


EAST  INDIES. 

Bengal,  Calcutta,  isfc. 


a  Fanam 
a  Viz 

an  Ana 

a  Fiano 

a  Rupee 

a  French  Ecu 

an  English  Crown 

a  Pagoda 

Bombay,  is'c. 

an  Urdee 
a  Doreca 
a  Dooganey 


0 
0 
0 
0 
0 
0 
0 
0 
0 


Oh 


OH 

'4 

H 

6 

0 
0 
9 


0^ 

0| 

of 

'I 

4| 
3 
0 
3 


a  Fuddea  or  Double  Pice  0 
an  Ana  .         .       0 

a  Laree  .         .       0 

a  Quarter  .  .  o 
a  Xeraphim  .  .  0 
a  Rupee  .         .       0 

a  Paijoda  .         .       0 

a  Paunchea  .  .  0 
aGoldRupeeor  Mohur  1    15     0 


Goa.  Fisa/tour,  ts'c. 

a  Bazaraco 

a  Picka 

a  Viiitin 

a  Laree 

a  Xi  raphim 

a  Tangu 

a  Paiu 

a  Gold  Rupee 


0 

0 

o^Vs 

0 

0 

"/sV 

0 

0 

*'tV» 

0 

0 

^h 

0 

0 

^1 

0 

1 

H 

0 

4 

6 

0 

18 

0 

1 

15 

0 
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EAST  INDIES— Con^wufrf. 
Guzerat,  Sural,  ifc. 


A  Pecka 
2  PecUas 

4  Pices 

5  Pices 
10  Pices 

4  Anas 
14  Anas 
4  Pagodas 


A  Cash 

5  Cush 
2  Viz 

6  Pices 
8  Piccs 

10  Fanams 

36  Faiiains 

4  Pagodas 


a  Pice 

a  Fanam 

a  Viz 

ail  Ana 

a  Rupee 

a  Patroda 

a  Gold  Rupee 

Madras,  is'c. 

a  viz 
a  Pice 
a  Pical 
a  I'aiiam 
a  Rupee 
a  Pat,oda 


Fa/ue  English. 

£ 

0 
0 
0 
0 

0 
0 
0 

1 


s. 
0 
0 
0 

0 
0 
2 
8 
15 


'I 

2ii 


a  Gold  RupeeorMohur  1 


2tV 
3 

0 

0 


At  Anjfngo,  they  use  Fanams,  Pice,  and  Budgerooks. 

4  Budi^noi.ki  ~  a  I'ice  ;    I  2  Picc  or  16  Viz  z;  a  Faiiam. 

At  Calicut,  iluy  use  Ciullec  Fanams  ol  16  Viz  or  Tars  ; 

5  Fanams  being  reckoned  1  Rupee. 

At  Cambay,  accounts  arc  ktpl  in  Rupees  of  48  Pezas. 
A  Rup>e  IS  wonh  about  23.  Sterling. 

At  Ceylon,  Java,  Malacca,  Molucca  Islands,  Palem- 
bang,  accouiils  aie  kept  in  RixdoUars  ol  48  Stivers  In- 
dian.     A  Rixdollar  =^  3s.  4d.  Sterling. 

At  Trunquebar,  in  RixdoUars  of  12  Fanams;  and  in 
Rupees  ol  a  Fa-nains. 

At  Pondicherry,  in  Pagodas  of  24  Fanams.  1  Fanam 
—  60  Cash 

At  Seringafiatam,  in  Cantery  Pagodas,  and  Fanams. 
10  F'aijaius  =  1   Pagoda. 

At  Siam,  in  CuUiesz:  20  Tales;  I  Tale ^4  Mecals, 
or  16  Miains,  or32  Fouangs. 

At  Butavia  accounts  are  kept  in  Piastres  or  Rixdol- 
lars,  ol  60  iiglit  Stivers  each,  or  48  real  Dutch  Slivers. 

EGYPT.      Old  and  JVew  Cairo,  Alexandria,  Sayde,  is'c. 


An  Asper 
3  A'.p"  rs 
24  Medini 
80  Aspers 
30  MidiMi 
96  Abpers 
32  Medini 
60  Aspers 
70  Mednii 


.     0     0 

a  Medino         .  .00 

an  lidlian  Ducat  .     0     3 

ta  Piastre           .  .04 

a  Dollar            .  .04 

an  Ecu              .  .05 

a  Crown           .  .05 

a  Sultanin        .  .     0    10 

a  Parga  Dollar  .     0    10 


0| 

'I 

4 

0 
6 
0 
0 
0 
6 


At  Alexandria,  accounts  are  commonly  kept  as  fol- 
lows— 


2  Forli 

6  Apers 

8  Barbi 

10  Medini 

30  Mvdiiii 

107  M.  ami 

120  Medini 

14()   Me.lilii 

25,000  JVleditii 


an  Asper 

a  Metiino 

a  M-dino 

a  Ducatcllo 

a  Grihcioor  Abuquelp 

a  Ztiizerli 

a  Zuinabob 

a  Srcpiin  orFundeclee 

a  Purse 


ENGLAND  AND  SCOTLAND. 

Value  Englia/i. 


A  Farthing 
2  Far'hings 
2  Halfpence 

4  Pence 
6  Pence 

12  Pence 

5  Shillings 

20  Shillings 

21  Shillings 


a  Halfpenny     . 
a  Penny 
a  Groat 
a  Half  Shilling 
a  Shilling 
a  Crown 
ta  Pound  Sterling 
a  Guinea 


£ 

0 
0 
0 
0 
0 
0 
0 

I 
1 


d. 

oi 
1 

4 
6 
0 
0 
0 
9 


EMBDEN. 

20  Witiens 
10  Schaafs 
10  Wittens 
54  Stivers 


jEaat  Friestand. 

ZZ.  a  Schaaf 

ZZ  a  Gulden 

^  a  Stiver 

ZZ  a  Rixdollar 


The  rixdollar  current  is  also  subdivided  into  3  marcs, 
9  shillings,  18  flinderkes,  27  schaafs,  72  grools,  108  sy- 
ferts,  and  216  oertgens. 


FLANDERS  AND  BRABANT. 

Antwerp.,  Brussels,  is'c. 

t2  Mites 

a  Peiiing 

0 

0 

Ot?» 

4  Peiiings 

an  Ort 

0 

0 

07*5 

8  Penings 

.     ta  Grote 

0 

0 

0/, 

2  Grotes 

a  Patard  or  Stiver  . 

0 

0 

Ol^ 

3i  Stivers 

a  New  Plaquette     . 

0 

0 

3 

6  Patards 

.     ta  Scaiin 

0 

0 

5| 

7  Patards 

a  Scaiin 

0 

0 

6fc 

40  Giotes 

.     ta  Florin 

0 

1 

6 

48  Stivers 

a  Rixdollar 

0 

3 

7 

61^  Stivers 

a  Ducattoon    . 

0 

5 

5 

127^  Stivers 

a  Ducat 

0 

9 

0 

6  Florins 

.    ta  Pound  Flem. 

e 

9 

0 

JV.  B.  The  Patards  have  for  a  long  time  been  divided 
into  12  parts  or  Deniers. 

FRANCE. 
Pans,  Lyons,  Marseilles,  is'c.  Bourdeaux,  Bayonne,  13'c. 


A  Denier 
3  Deniers 
2  Liards 

12  Deniers 

20  Sols 

60  Sols 
6  Livres 

10  Livres 

24  Livres 


.     0     0 

a  Liard             .  .00 

a  Dardene        .  .00 

a  Sol                 .  .00 

ta  Livre  Tournois  .     0     0 

an  Ecu  of  Ex.  .     o     2 

an  Ecu             .  ,05 

ta  Pistole           .  ,08 

a  Louis  d'Or    .  .10 


0|* 


10 
6 
0 

4 
0 


In  the  new  French  system,  accounts  are  kept  in  Francs, 
&c.  thus  : 


10  Decimes 
100  Centimes 
80  Francs 
20  I'rancs 


1  Centime 
I   F"ranc 
81  Old  Livres 
1  Louis 


0 
0 


4s 

10 


0   16     8 


FRANCONIA.       Frankfort,    J^uremberg,    Dettingen, 

Darmstadt,  Hanau,  Mentz,  Is'c. 

A  Fening o     0     0^^ 

4  F^  nine's  .         a  Cruitzer  .         o     0     0-^ 

2  Cruitzers       .        an  Albus  .        .        o    0    o^ 
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FRANCONIA.     Continued. 


3  Cruitzers 

4  Cruitzers 
15  Cruitzers 

5  Batzen 
60  Cruitzers 
90  Cruitzers 

2  Florins 
4  Florins 

HAMBURG. 
A  Pfennige 


a  Kayser  Grosh 
a  Batze 

an  Oit  Gould     . 
a  Kopfstuck 
a  Gould  or  Florin 
ta  Rixdollar 
a  Specie  Dollar 
a  Ducat     . 


Value  English. 

£    »■ 

0     0 


0 
0 

0 
0 
0 
0 
0 


.d 
If 

7 


.4lCuna,  Lubec,  Bremen,  ts'c. 

0     0 

a  Dreyling 
ta  Zechsling 

a  Pl'ennige 

a  Schilling  Lub. 
fa  Marc  current 

a  Marc  banco    . 

a  Dollar  of  Exch. 

a  Rixdollar 

a  Ducat  current 

a  Pistole    . 

a  Schilling  Fletn. 

a  Pound  Flem.  . 


0 
0 
0 
0 
1 
1 
3 
4 
8 

16 
0 

11 


O     3 


3  Pfennige 
2  Dreyling 
2  Zechsling 

12  Pfennige 
16  Schillings 
16  Schillings  Banco 

2  Marcs     . 

3  Marcs  . 
6  Marcs  current 

13  Marcs  current 
12  Grotes    . 
20  Schillings 

N.  B.  The  only  gold  coins  at  Hamburg  are  ducats.,  of 
the  value  of  7  marks  8  schillings,  and  double  ducats,  value 
15  marks.  The  Portugalcse,  value  10  ducats,  are  more 
medals  than  coins,  and  are  used  as  presents. 


0,j\ 

6 
6 
0 

6 
0 
9 
6J 


of  trade  several  judicious  regulations  have  been  adopted. 
The  silver  coins  arc  the  ^orm,  which  is  of  the  same  in- 
trinsic value  as  the  ancient  Dutch  florin.  This  florin  is 
subdivided  decimally  into  cents,  thus — 

1  Florin         .         .         .  100  Cents 

Piece  of  J  a  Florin        .  50    do. 

Ditto  of  i  a  Florin        .  25     do. 

10    do. 
5    do. 

The  copper  coins  are  cents,  or  lOOdth  parts  of  a  florin, 
and  half  cents,  or  200dih  parts  of  a  florin. 
The  gold  coins  are  pieces  of  10  florins. 

HOLSTEIN.     See  Denmark. 

HUNGARY.     See  the  article  Hungarv. 


HANOVER. 


Lunenburg,  Zell, 
•wick,  isfc. 


Wolfenbuttle,  Bruns- 


t  A  Pfennige     . 

3  Pfenniges 
8  Pfenniges 

12  Pfenniges 
8  Good  Groschen 
16  Groschen 
24  Groschen 
32  Groschen 

4  Guldens 


■'5T 


0  0 

a  Drcyer    .         .  0  0 

a  Marien  Grosch  0  0  1^ 

a  Good  Grosch  0  0  1 J 

a  Half  Gulden  .  0  12 

a  Gulden  or  Florin  0  2  4 

ta  Rixdollar         .  0  3  6 

a  Specie  Dollar  0  4  8 

a  Ducat     .         .  0  0  4 


At  Bremen  accounts  are  now  kept  in  Thalers  or  Rix- 
doUarsof  73  Grotes;  and  5  Swares  —  a  Grote. 


HOLLAND. 


Amsterdam,  Rotterdam,  Middleburg, 
Flushing,  iJfc. 

t  A  Pening 0  0 

2  Penings           .         a  Druyt      .         .  0  0 

8  Peningens       .       ta  Groot      .         .  0  0 

2  Groots             .         a  Sliver     .         .  0  0 

2  Stivers   .         .         a  Dubbeltie        .  0  0 

2i  Stivers   .         .         a  Stooter   .         .  0  0 

5}  Stivers  .                  a  Sesthalf          .  0  0 

.  6  Stivers   .         .         a  Scalin     .         .  0  0 

20  Stivers  .         .         a  Guilder  or  Florin  0  1 

8  Stivers   .         .         a  Schilling  Flem.  0  0 

50  Stivers   .         .         a  Rixdollar         .  0  4 

60  Stivers  .         .         a  Daalder          .  0  5 

106  Stivers   .         .         a  Ducat     .         .  0  9 

eGuildersorFlorinsta  Pound  Flem.  .  0  10 

14  Florins  .         .         a  Standpenning,  or 

Ryder    .         .  1  4  10 

N.  B.  The  decimal  system  of  monies  is  in  force  in  the 
Netherlands  by  the  present  laws ;  but  for  the  convenience 


Ot¥o 

12V 

H 

6^ 
9 

8-^ 

4i 

3 

4 

6 


Ditto  of -j'^  a  Florin 
Ditto  of  5*5  a  Florin 


IRELAND. 


A  Farthing 
2  Farthings 
2  Halfpence 

6i  Pence 

12  Pence 

13  Pence 
65  Pence 
20  Shillings 
22i  Shillings 


12  Denari 
20  Soldi 
26  Soldi 
115  Soldi 
8  Lire 
24  Lire 
96  Lire 


3  Denari 
12  Denari 
12  Soldi 
20  Soldi 

6  Lire 
24  Lire 

5  Pistoles 


a  Halfpenny 
ta  Penny 

a  Half  Shilling 
ta  Shilling  Irish 

a  Shilling 

a  Crown     . 
ta  Pound  Irish     . 

a  Guinea   . 

ITALY.     Genoa. 

a  Soldo 

a  Lire 

a  Georgino 

a  Pezza  of  Exch. 

a  Silver  Crown 

a  Gold  Pistole    . 

a  Gold  Genovine 

Piedmont  and  Savoy. 

a  Quattrino 

a  Soldo 

a  Florin  of  Ex. 

a  Lire 

a  Scudo  or  Cixjwn 

a  Doppia  or  Pistole 

a  Carlino  . 


Value  English. 

£   "■ 
0    0 

0 

0 

0 

0  lU^. 


0 
0 
0 
0 
0 
0 

0  18 

1  1 


3  Denari  . 

12  Denari   . 

20  Centimes 

2^  Soldi       . 

20  Soldi      . 
115  Soldi       , 
117  Soldi       . 
106  Soldi  of  Ex. 
150  Soldi  current 
8  Lire  12  Soldi 

IS  Lire  4  Soldi 

25  Lire  3  Soldi 


2  Denari 
12  Denari 
20  Soldi 

5  Soldi 


Mila?i,  isfc. 

a  Quattrino 
a  Soldo 
a  Soldo 
a  Parpajole 
a  Livre 

a  Scudo  current 
a  Scudo  of  Ex. 
a  Phillip    . 
a  Phillip    . 
a  Ducattoon 
a  Sequin    . 
a  Pistole    . 

Sardinia, 

a  Cagliarese 
a  Soldo 
a  Lire 
a  Real 


6 


1      0 
5      0 
Si 
0 


0 
0 
0 
0 

0 


0     Oi 
0 


8^ 


4  0 

5  6 
0  16  8 
3      2  8 


0 
0 
0 
0 
0 
0 
0 


0 
0 
0 
0 
5 
3 
15 


0^ 
Oi 
7 

llj 
9 
0 
0 


0 
3 
5 

0     4 
0     4 


0     OJ 


0  15 


7A 

7i 

2i 

8i 

8i 

4i 

6 

9 


0  0  04. 

0  0  a^»j 

0  1  6 

0  0  4i 
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2  J  Lire 

5  Lire 

25  Lire 


4  Denari 
12  Denari 

5  Quattrini 
8  Crazie 

3  Paoli  or  2 
60  Quattrini 
20  Soldi 

6  Lire 

7  Lire 
133i  Soldi     . 

23  Lire 


ITALY— C'o«;jH«<;rf. 


a  Scudo  or  Crown 
a  Doppiete 
a  Carlino  . 

Leghorn  and  Florence. 

a  Quattrino 
a  Soldo 
a  Crazie    . 
a  Paolo 
Lire       a  Testone 
a  Lire 
a  Lire 

a  Piastre  of  Ex. 

a  Scudo  current 

.         a  Franccscone    . 


5  Quattrini 
7i  Bajochi 
10  Bajochi 
50  Quattrini 

3  Paoli 

10  Paoli  or  Giuli 
15i  Paoli     . 
16  Paoli      . 
12  Denari   . 

20  Soldi      . 

21  i  Paoli     . 
3 lis  Paoli     • 


3  Quattrini 
10  Grains  . 
20  Grains    . 

5  Tari 
45  Carlini    . 
125  Grains   . 


6  Pichili 

8  Pichili 
10  Grains 
20  Grains 

6  Tari 
12  Tari 
60  Carlini 

2  Ounces 


6  Quattrini 
10  Bajocchi 
20  litjocclii 

6  Julios 

85  Bajocchi 

100  B;ijocchi 

105  Bajocchi 

31  Julios     . 


A  Piti 
20  Pitis 
10  Maces    . 
Vol.  Xin. 


Value  English. 
£    a.     d. 
0     3     9J 

0  7      6 

1  19     3 


JAPAN— Con/i7iu«c?, 


Value  Engliif/i. 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Rome. 

a  Bajochi 

a  Curlino 

a  Paolo 

a  Paolo 

a  Testone 

a  Scudo  current 

a  Scudo  stamped 

a  Gold  Ducat    . 

a  Soldo 

a  Scudo  stamped 

a  Sequin    . 

a  Doppia  or  Pistole 

Mi/ile». 

a  Grain 

a  Carlino 

a  Taro 

a  Ducat 

a  Pistole  Specie 

a  Specie  Dollar 

Sicily  and  Malta. 

a  Grain 
a  Ponti 
a  Carlino  . 
a  Taro 

a  Florin  of  Ex. 
a  Ducat  of  Ex. 
an  Ounce 
a  Pistole    . 

Bologna,  ilfc. 

a  Bajocchi 
a  Julio 
a  Lira 
a  Testone 
a  Crown  of  Ex. 
a  Crown    . 
a  Ducattoon 
a  Pistole    . 

JAPAN.    JeddB,  i^c. 

a  Mace  or  Mas 
a  Cindorine 
Part  IL 


a  Doppia  or  Pistole  0  15 


0 
0 
0 
0 
1 
4 
6 
7 
0 
6 
9 
14 


0  0 
0  0 
0  0 
0  3 
0  15 
0     4 


0 
0 


0     0 
0     0 


0 
0 
0 


0   16 


0     0 
0     0 


0 
0 
0 
0 
0 


0  0 
0  0 
0      3 


Oj 

Of 

05 

5i 

4i 

8 

8 

0 

9 

6 

6 


H 
H 

6 
74 

2i 
4 

7i 

3 

6 


0* 


6 
9 
4| 


0* 

H 

8 
4 
4 
8 


0| 
6 

0 

6 


0   15     6 


0^ 
4 

4 


£ 

an  Ounce  Silver  0  4 

a  Tale  or  Tayel  0  6 

an  Ingot    .         .  0  9 

an  Ounce  Gold  3  3 

a  Japanese          .  6  6 

a  Double   .         .12  12 

ta  Cattee    .         .  66  3 

The  Dutch  are  said  to  reckon  the  Tale  at  3-\  Florins, 
which  is  nearly  6s.  2.d  Sterling,  which  is  considerably 
different  from  the  value  in  the  preceding  Table. 

LAPLAND.     See  Sweden. 


15  Maces   . 

20  Maces    . 
30  Maces    . 

13  Ounces  Silver 
2  Ounces  Gold 
2  Japanese 

21  Ounces  Gold 


d. 
8 

H 

0 

0 
0 
0 


LISLE. 

A  Denier   . 
12  Deiiiers 
15  Deniers 
15  Patards 
20  Sols 
20  Patards 
60  Sols 
lOJ^  Livres 
24  Livres    . 

LIVONIA. 

A  Blacken 

6  Blackens 

9  Blackens 

2  Groshen 

6  Groshen 

30  Groshen 

90  Groshen 

108  Groshen 


Cambray,   Valenciennes, 

a  Sol 

a  Patard     . 
ta  Piette     . 

a  Livre  Tournois 
ta  Florin     . 

an  Ecu  of  Ex.    . 

a  Ducat     . 

a  Louis  d'Or 


0      0 


0 
0 
0 
0 
0 
0 
0 

1 


05V 


0| 
10 

6 


liiga,  Revel,  J\t'arva,  Libau,  (Sfc. 

0 
a  Grosh  .  .  0 
a  VordingorFerding  0 

0 


0 
0 
0 
0 
1 
3 
0 
4 


Ot'o 


05 

6 
6 


a  Whiten 

a  Marc      .         .  0 

a  Florin     .         .  0 

ta  Rixdollar        .  0 

an  Alberts  Dollar  0 

At  Marva  accounts  are  now  kept  in  Rubles  of  10  Grl- 
ven,  or  100  Copecs. 

At  iJfT^f/ accounts  are  bow  kept  as  at  St.  Petersburg, 
though  sometimes  in  Rixdollars  of  80  Copecs,  or  62 
Wittens. 

MALTA.     See  Sicily. 

MAJORCA,    MINORCA. 
Accounts  are  kept  in  pesos  of  20  soldos,  or  244  dene- 
ros ;  in  Majorca  often  in  pesos  of  8   reals,  or  27  mara- 
vedis  of  plate. 

MEXICO. 
Accounts  are  kept  in  Mexico  in  Pesos,  or  Dollars  of 
8  Reals,  subdivided  into  16  parts,  and  into  34  Maravedis 
de  Plata  Mexicanos.  The  Quarters  are  called  Pecetas 
Mexicanos.  A  Doubloon  of  8  Escudos  of  gold  is  worth 
15  Pesos. 


MOROCCO. 

A  Fluce 

24  Fluces  . 
4  Blanquils 
7  Blanquils 

14  Blanquils 
2  Quartos 

28  Blanquils 

54  Blanquils 
100  Blanquils 


Santa     Cruz,    Mequinez,    Fez,     Tan- 
giers,  isfc. 


a  Blanquil 
an  Ounce 
an  Octavo 
a  Quarto    . 
a  Medio     . 
a  Dollar    . 
a  Xequin  . 
a  Pistole    . 
4  U 


0 
0 
0 
0 
0 
0 
0 
0 
0 


0 
0 

0 

1 

o 

4 

4 

9 

16 


OJ- 

2 

8 

2 
4 
8 
6 
0 
9 
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MOROCCO— Continued. 

The  following  state  of  the  monies  of  Morocco  is  more 
modern  : 

Value  English. 

20  Fluces  (copper)  .   1  Blanquillo  (silver)  0     0     2^ 
10  Fluces  (silver)     .  1  Ducado  (gold)         0     8     8 

The  Mitkal,  says  Mr.  Jackson,  called  by  Europeans 
ducat,  is  worth  eight-tenths  of  a  Mexican  dollar,  or 
3s.  8d.  Sterling. 

MUSCOVY.     See  Russia. 

NORWAY.     See  Denmark. 

NOVA  SCOTIA.     Virginia,  ^rew  England,  isfc. 

tA  Penny 
12  Pence     . 
20  Shillings 

2  Pounds 

3  Pounds 

4  Pounds 

5  Pounds 

6  Pounds 

7  Pounds 

8  Pounds 

9  Pounds 
10  Pounds 


fa  Shilling 
ta  Pound 


0 
1 
0 


The  value  of  the  currency  alters 
according  to  the  plenty  or 
scarcity  of  Gold  and  Silver 
Coins  that  are  imported. 


PERSIA,     Is/iahan,  Ormus,  Gombroon,  isfc. 


4  Coz 

5  Bisti 

2  Shahees 
2J-  Mamoudics 
2  M.imoudies 
5  Miiiiioudies 
10  Mamoudics 
100  Mamoudies 


a  Bisti 

a  Shahee  . 

a  Mamouda 

a  Larin 

an  Abashee 

a  Rupee    . 

a  Haeserdenaer 

a  Tomond 


0 

o 

0 
0 


0  0 
0  2 
0  5 
2   10 


POLAND.     Dantzic,  Konigsberg,  isfc. 


6  Pfeiiings 

3  Schillings 

6  Groschen 

18  Groschen 

30  Groschen 

90  Groschen 

5  RixdoUars 


a  Schilling  .  0 

a  Grosche  .  0 

a  Kopfstuck       .  0 

a  Timpfe  .  0 

a  Florin  or  Gulden  0 

a  Rixdollar         .  0 

a  Frederic  d'Or  1 


2i 

2 

0 

H 

6 
0 
0 


0^- 

10 

4i 


4     2^ 
1      O 


PORTUGAL.     Lisbon,  Ofiorto,  Xsfc. 


tARea 
10  Reas 
20  Reas 
S  Vintens 
4  Testoons 
24  Vintens 
10  Testoons 
48  Testoons 
64  Testoons 


18 
12 

24 
24 
60 


PRUSSIA 

Dcniers 

Plenings 

Grobchen 

Groschen 

Groschen 


0  0 

aHalfVinten      .       0  0 

a  Vinten               .      0  0 

a  Tcstoon             .       0  0 

a  Crusade  of  Exch.  0  2 

a  New  Crusade     .     0  2 

ta  Milrea             .         0  5 

a  Moidore          .         1  7 
a  Joanese           .         116 


o  2^ 
'2-5 

6| 
3 

8| 
74 
0 
0 


Berlin,  Potsdam,  Stettin,  isi'c. 


a  Giosche 
a  Grosche 
a  Pound  Banco , 
a  Dollar  Banco  J 
a  Florin 


0 
0 

0 

0 


0§ 

Hi 

4 


PRUSSIA— Con/inufrf. 

Value  Jiiiglit/i, 

£.    s.   d. 

90    Groschen       .         a  Rixdollar        .         0     3     0 

100    Groschen       .         an  Alberts  Dollar      0     3     4 

2|  RixdoUars     .         a  Ducat  .         0     8     3 

5    RixdoUars     .         a  Frederic  d' Or        0  16     7 

RAGUSA  IN  DALMATIA. 

Accounts  are  kept  here  in  Ducats  of  40  Grosetti  of 
6  Soldi5  each.  In  the  public  offices  accounts  are  kept 
in  Perperi  of  12  Grosetti  each.  The  Ducat  is  worth 
13Jd.  Sterling,  which  is  nearly  the  value  of  the  Turkish 
Piastre  of  the  latest  coinage. 


RUSSIA.     Petersburgh,   Revel,  Archangel,  isfc. 
cow,  isfc. 

A  Poluscha 
2  Poluschas 

2  Denuschas 

3  Copecs 
10  Copecs 
25  Copecs 
50  Copecs 

100  Copecs 


a  Denuscha 
fa  Copec 
an  Altin 
a  Grievener 
a  Polpotin 
a  Poltin 
a  Ruble 
an  Imperial 


0 
0 
0 
0 
0 

1 

3 

12 


Mos- 


Oj 

OH 
44 
4-1 

9 

0 

10 


SARDINIA.     See  Italy. 


SAXONY. 


2  Hellers 
16  Hellers 
12  Pfenings 
16  Groschen 
24  Groschen 
32  Groschen 
21  Groschen 
20  Groschen 
60  Groschen 

4  Guldens 

5  RixdoUars 


Dresden,  Lei/isic,  isfc. 

a  Pfening           .  0 

a  Mariengrosche  0 

a  Grosche          .  0 

a  Gulden            .  0 

a  Rixdollar        .  0 

a  Specie  Dollar  0 

a  Meissner  Gulden  0 

an  OKI  Schock  0 

a  New  Schock  0 

a  Ducat             .  0 

an  August  d'Or  0 


0 
0 
0 
2 
3 
4 
2 
2 
7 
8 
16 


Oi 


H 


6 
6 

0 
6 


SAVOY  AND  SARDINIA.    See  Piedmont. 
SCOTLAND.     See  England. 


SIAM.  Sumatra,  Java,  Borneo,  iSfc. 

800  Cori         .  .  a  Fettec 

4  If  Feitees  .         a  Cash 

3  Cash       .  .         a  Satalee 
2  Satalees  .         a  Sookha 

4  Cash  or  Condorincs  a  Mace 
6  Mace  .         a  Patack 

10  Mace  .         a  Tale 

2  Sookhas  .         a  Tutal 

12  Cash       .  .         a  Rupee 

24  Cash       .  .         a  Rixdollar 

39  Cash       .  .         a  Ducattoon 


30  RixdoUars 


a  Copang 


10 
0 

4 

6 
6 
6 


SILESIA.     See  Bohemia. 

SMYRNA. 

Accounts  are  kept  in  Pinstres  or  Dollars,  which  are  di- 
vided into  12  Florins  and  40  Parab  01  Medini.  The  Eng- 
lisli  and  Swedes  make  the  Piaslre=80  Asper  j  th.e  Dutch, 


MONEY. 
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French,  and  Venetians=100,  and  the  Turks,  Greeks, 
and  Persians=120. 

SPAIN.    MadHd,  Cadiz,  is-c.     Common  Currency  New 
Plate  Money. 


STRALSUND. 

Accounts  are  kept  here  iii  Rix<:Ioliar=sr48  Schilling, 
and  each  Schillit.!;r=  1  Pfeniug ;  also  in  Pomeranian 
Guilders  of  24  Schillings  current. 


Value 

Engliak. 

SW. 

"iBIA.     Ste  Austria. 

£ 

a. 

d. 

SWEDEN  AND  LAPLAND 

. 

2 

Maravedies 

an  Ochavo 

0 

0 

0|t 

4 

Maravedies 

a  Quarto 

0 

0 

o;i 

Value  Engliah 

34 

Maravedies 

a  Real  Vellon    . 

0 

0 

2to 

£ 

a. 

rf. 

2 

Reals  Vellon 

a  Real  new  plate 

0 

0 

H 

3  Runstics 

a  Slant 

0 

0 

0-il 

4 

Reals  Vellon 

a  Ptceta  new  plate 

0 

0 

'01 

12  Runstics  or  O 

res    a  Skilling 

0 

0 

1* 

21 

Reals  Vellon 

a  Mtxicaii  Real 

0 

0 

6| 

8  Ores 

a  Copper  Marck 

0 

0 

o| 

2 

5 

Reals  Vellon 

a  Mex.  Peceta 

0 

1 

'1 

3  Copper  Marck 

s       a  Silver  Marck 

0 

0 

2i 

16 

Reals  new  plate 

17  Reals  old  plate 

0 

7 

2f 

4  Copper  Marcks      a  Copper  Dollar 

0 

0 

3 

17 

Reals  old  plate 
Reals  old  plate 
Reals  Vellon 

32  Reals  Vt  lion 

0 

T 
1 

2| 
5 

3  Copper  Dollars       a  Silver  Dollar 

0 

0 

9 

8 

a  Dollar  ol  Ex. 

0 

3 

48  Skillin^s 

a  Rixdollar 

0 

4 

6 

20 

a  Hard  Dollar 

0 

4 

6 

6  Silver  Dollars 

a  Rixdollar 

0 

4 

6 

375 

Mai-av.  old  plate 

a  Ducal  of  Ex. 

0 

4 

8 

2  Rixdollars 

a  Ducat 

0 

9 

0 

32 

Reals  old  plate 
Reals  Vellon 

a  Pistole  ot  Ex. 

0 

13 

6i 

80 

a  Dubloon  or  Pistole  0 

16 

2 

9 

SWITZERLAND. 

40 

Reals  Vellon 

an  Escudo 

0 

8 

H 

Basil,  Zurich,  Zug,  life- 

^ 

4 

Escudos  or 

\\  Deniers 

a  Pfening 

0 

0 

0^ 

Crowns 

a  Double  Pistole 

1 

3 

6 

12    Deniers 
2    Pfeuings 

a  Sol 
a  Rap 

0 
0 

0 
0 

1  U 

0^ 

Malaga, 

isi'c.     Vellon  Money 

5    Pfenings 

a  Creutzer 

0 

0 

o| 

5 

Dineros 

a  Blanca 

0 

0 

0? 

3    Creutzers 

a  Grosche 

0 

0 

•i 

4 

Blancos 

an  Ochavo 

0 

0 

3|  Creutzers 

a  Swiss  Batze 

0 

0 

If 

2 

Ochavos 

a  Quarto 

0 

0 

0| 

4    Creutzers 

a  Good  Batze     . 

0 

0 

21 

35 

Quartos 

a  Real 

0 

0 

n 

6    Rappen 

a  Plappertor  Shil- 

Maravedies 

a  Real 

0 

0 

H 

ling 

0 

0 

•1 

4 

Maravedies 

a  Quarto 

0 

0 

04 

20     Sols 

a  Livre 

0 

2 

6 

15 

Reals 

a  Piastre  or  Dollar 

60    Creutzers 

a  Gould  or  Florin 

0 

2 

6 

of  Ex. 

0 

3 

7 

108     Creutzers 

a  Rixdollar  of  Exch.  0 

4 

6 

60 

Reals  8  Mar. 

a  Pistole  of  Ex- 

change 

0 

14 

4 

Bern, 

Lucern,  J^eufchatel,  isfc 

70 

Reals 

a  Pistole  Specie 

0 

16 

9 

12  Deniers 
6  Deniers 

a  Sol  or  Sou 
a  Creutzer 

0 
0 

0 

0 

OJ 

Barcelona, 

is-c.     Old  Plate  Money. 

9  Deniers 

an  Escaljn 

0 

0 

o| 

2 

Mallas 

a  Dinero 

0 

0 

oi 

4  Creutzers 

a  Batze 

0 

0 

2 

12 

Dineros 

a  Sueldo 

0 

0 

li 

2  Sous 

a  Batze 

0 

0 

2 

3^ 

Sueldos 

a  Real  old  plate 

0 

0 

5i 

10  Batzen  or  20  t 

sous  a  Livre 

0 

1 

8 

2 

20 

Sueldos 

a  Libra 

0 

2 

6 

60  Creutzers 

a.Gulden  or  Flor. 

0 

2 

6 

5^ 

Reals  old  plate 

a  Libra 

0 

2 

6 

120  Creutaers 

a  Rixd.  or  Ecu 

0 

5 

0 

28 

Sueldos 

a  Dollar  of  Exch. 

0 

3 

6 

Accounts  are  a 

so  kept  here  in  Scores 

or 

Francs  ol 

36 

Sueldos 

a  Hard  Dollar 

0 

4 

6 

10  Batzes,  or  40  C 

-ruiizers,  and  in  Crowns 

of  25  Batzes. 

38 

Sueld.  7^  Dinero  a  Ducat  of  Exch. 

0 

4 

10 

or  100  Cruitzers. 

5 

Libras  12  Sueldos  a  Dubloon  of  Ex. 

0 

14 

0 

Geneva,  Vc. 

Valencia  and  Jticant.     Old  Plate  Moncv. 

A  Denier 

• 

0 

0 

OA- 

12 

Dineros 

a  Sueldo 

0 

0 

9    1 

2    Deniers 

a  Denier  current 

0 

0 

OtV 

24 

Dineros 

a  Real  new  plate 

0 

0 

4' 

12     Deniers 

a  Sniall  Sol 

0 

0 

o| 

H 

Sueldos 

a  Real  old  plate 

0 

0 

5' 

12    Deniers  curi 

ent    a  Sol  current     . 

0 

0 

oi 

20 

Sueldos 

a  Libra 

0 

3 

6 

12    Small  Sols 

ta  Florin 

0 

0 

f 

a  Libra 

a  Dollar  of  Exch. 

0 

3 

6 

20    Sols  current 

fa  Livre  current 

0 

1 

26 

Seuld.  65  Din. 

a  Hard  Dollar 

0 

4 

6 

loi  Florins 

a  Patagon  or  Ecu 

0 

4 

0 

4 

Libras 

a  Pistole  of  Exch. 

0 

14 

0 

15|  Florins 

a  Cioisade 

0 

5 

10| 

126i 

Sueldos 

a  Gold  Pistole 

1 

2 

H 

24    Florins 

a  Ducat 

0 

9 

0 

In  Arragon  accounts  are  kept  in  Libras  Jacquesas  of 
28  Soi  Jos,  or  320  Dineros  de  Plata.  The  Libra  is  worth 
4s.  3d. 

In  jVavarre  accounts  arc  commonly  kept  in  Reals  of 
36  Maravedies;  but  sometimes  in  Ducados,  or  Libras 
of  20  Soldos,  or  240  Dineros. 


A  Heller 
2  Hellers 
4  Fenings 
12  Fenings 
4  Cruitzers 


St.  Gall,  Apjienzel,  i:fc. 

a  Fening 
a  Cruilzer 
.       ta  Sol 

a  Coarse  Batze 
4U  2 


0 
0 
0 
0 
0 


OtV 

Oi 
2 
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5  Cruitzers 
20  Sols 
60  Cruitzers 

102  Cruitzers 


a  Good  Batzc 

ta  Livre  .  0 

a  Specie  or  Florin  0 

a  Florin  Current  0 

a  RixdoUar        .  0 


Value  English. 

£■ 

0 


In  1798,  when  the  Helvetic  Republic  was  formed,  an 
uniform  system  of  money  was  introduced  at  the  dif- 
ferent Cantons,  viz,  in  Frankcn,  Batzen,  and  Rappen, 
thus,  10  Batzen  =  1  Franc  ;  10  Rappen  =  1  Batze  ;  the 
Franc  was  equivalent  to  li  Franc  of  France. 

TRIESTE. 

Accounts  are  kept  here  in  P'lorins  of  60  Crcutzers, 
each  of  the  latter  bein;<  sul)dividcd  into  4  Pfcnings  ;  and 
likewise  in  Lire  of  20  Soldi,  a  Soldo  being  =  12  Denari. 


TURKEY. 

A  Mangar 

4  Mangars 

3  Aspers 

6  Aspers 
10  Aspers 
20  Aspers 
80  Aspers 
100  Aspers 
10  Solotas 


Morea,  Candia,  Cyjirus,  l3'c. 
0     0 


tan  Asper  .  0 

a  Para        .         .  0 

a  Bestic     .         .  0 

an  Obiic  .  0 

a  Solota  .  0 

fa  Piastre  or  Grouch  0 

a  Caragrouch  0 

a  Xeriff  .  0 


VENICE.     Bergham,  ij^c. 

A  Picoli 

J 2    Picoli  .  a  Soldo 
6^  Soldi  or  Marchelti  fa  Gross 

18    Soldi  .  a  Jule 

20    Soldi  .  a  Lire 

3    Jules  .  a  Testoon 

124    .Soldi  .  a  Ducat  current 

24    Grossi  .  fa  Ducat  of  Ex. 

17    Lires  .  a  Sequin 

WEST  INDIES. 


JAMAICA.     Barbadoes. 


t    Halfpenny 

2     Halfpence 

. 7^  Pence 


fa  Penny 
a  Bit 

ta  Shilling 
a  Dollar 
a  Clown 

ta  Pound 
a  Pistole 
a  Guinea 


0 
0 
0 
0 
0 
0 
0 
0 
0 


0 
0 
0 

o 
1 

4 

5 

10 


0 
0 
0 
0 
4 
5 
14 


0| 

1| 
3 

6 

0 

0 

0 

0 


"7¥ 
6 


The  silver  coins  of  Jamaica  and  Barbadoes  are  dol- 
lars, with  their  subdivisions,  the  dollar  being"  69.  8d. 
Jamaica  currency,  and  6s.  3d.  Barbadoes  currency. 


04.7 


3 


12  Pence 

75  Pence 

7  Shillings 

20  Shillings 

24  Shillings        .         a  Pistole  .         0   16     9 

30  Shillings        .         a  Guinea  .         110 

The  S/ia7iis/i  gold  coins  current  here  are,  the  doub- 
loon, 5/.  Jamaica  currency,  and  4/.  10s.  Barbadoes  cur- 
rency, which  is  subdivided  into  the  two  pistoie  piece  rr 
-V  a  doubloon  ;  the  pistole  piece,  and  the  half  pistole. 

The  Portuguese  gold  coins  are  the  Johanes  or  Joe  ^  5/. 
10s.  Jamaica  currency,  or  5^  Barbadoes  currency,  which 
is  subdivided  into  the  A  Joe,  and  the  -^  Joe.  The  Moi- 
doreis:z:2/.  Jamaica  currency,  and  1/.  I7s.  6d.  Barba- 
does currency,  and  is  subdivided  into  the  A  Moidore. 

The  Jamaica  currency  is  to  pounds  Sterling  as  104/. 
to  100. 


St.  DOMINGO. 


Value  English. 


t  A  Half  Sol 

2    Half  Sols 

7\  Sols  . 
15  Sols  . 
20    Sols       . 

7  Livres 

8  Livres 
26  Livres 
32    Livres 

Accounts  are  now 
and  the  monies  are 
Islands  ;  1 1  Scalins  i 
and  I  Doubloon"  I 


ta  Sol      . 

a  Half  Scalin 

a  Scalin 
ta  Livre 

a  Dollar 

an  Ecu 

a  Pistole 

a  Louis  d'Or 

kept   chiefly  in 

nearly  the  same 

Z  1  Dollar,  and 

6  Dollars. 


£ 

0 

0 
0 
0 
0 
0 
0 
0 
1 


d. 


0 

0 

0 

0 

0 

4 

4 

16  9 

0     0 


Ol  'T 


Hz 


I  Of 


dollars  and  cents ; 
as  in  the  Leeward 
1  Scalin  iz  9  cents, 


LEEWARD  ISLANDS.     English. 
Torlola,  Antigua,  St.  Kitt'sy  Montserrat,  and  Dominica, 

Leeward  Currency. 


£ 

s. 

d. 

2    Half  Dogs 

1  Dog 

0 

0 

H 

lADog 

1  Stampe 

0 

0 

n 

6    Dogs,  or  4  Stampes 

1  Bit      . 

0 

0 

9 

li  Bit 

1  Moco 

0 

1 

J* 

1 1     Bits 

1  Cut  Dollar 

0 

8 

3 

12    Bits,  or  8  Mocos 

1  Round  Dollar 

0 

9 

0 

5     Round  Dollars 

1  Guinea 

2 

5 

0 

8     Cut  Dollars 

1  Joe     . 

3 

6 

0 

16    Round  Dollars    . 

1  Doubloon 

7 

4 

0 

WINDWARD  ISLANDS.     English. 

Tobago,  St.  Vincent,  anA  Grenada  use  nearly  the  same 
moneys  as  the  Leeward  Islands.  Siamfies  are  current 
principally  in  Tobago,  and  Dogs  in  St.  Vincent  and 
Grenada. 

FRENCH  ISLANDS. 

Martinico,  St.  Lucia,  Guadaloufie,  Marigalante,  &c. 
The  currency  is  the  same  as  in  the  Leeward  Islands,  the 
Dog  being  here  called  the.A'bir;  the  Stamfie  the  Tcmjie ; 
the  Bit  the  Escalin  ;  and  the  Dollar  the  Gourde.  The 
French  settlers  keep  their  accounts  in  Noirs,  Sols,  and 
Deniers.  The  Noir  is  ~  2  Sols  6  Denicrs,  and  the 
Doubloon  ~  144  Livres. 

DUTCH  ISLANDS. 

St.  Eustatia,  St.  Martin's,  Curacoa. 

6  Stivers  .         1  Real  or  Schilling     =gO     0     S\ 

8  Reals     .         .         1  Piastre  current  0     3     5 

11  Piastres  .         I  Joe     .         .         .         1    17     7 

SPANISH  ISLANDS. 

Cuba,  Trinidad,  and  Porto  Rico,  The  moneys  in  these 
islands  are  the  same  as  those  of  Mexico.  In  Trinidad, 
since  the  English  possessed  it,  the  moneys  of  the  Lee- 
^vard  Islands  have  been  adopted. 
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ZEALAND.     See  Denmark. 

ZANTE. 

Accounts  are  kept  in  Reali  of  10  Lire  or  100  Soldi  or 
Aspri. 

■  For  farther  information  respecting  the  moneys  of  dif- 
ferent nations,  the  reader  is  referred  to  the  followini^ 
works,  Zanelli,  JVuova  Racolta  delle  Monnete,  et  Zecc/ie 


d'Icalia,  5  vol.  J.  M.  Benaven,  Le  Caissrr  Icalien,  178", 
2  vols.,  also  the  Works  of  Krusc  of  Hamburg,  Ricard  of 
Amsterdam,  Marien  of  Spain,  Gerhart  of  Berlin,  Dubost 
of  London.  Ste  also  an  useful  little  work,  entitled  .4 
Manual  of  Foreign  Exchanges,  Glasgow,  1820,  from 
which  we  have  taken  some  of  tiie  preceding  tablets; 
but  particularly  'hat  elaborate  and  excellent  work,  Dr. 
Kelly's  Universal  Cambist,  in  2  vols,  (juarto.  Lond.  1811, 
which  contains  the  most  copious  information  on  the  sub- 
ject of  Moneys,  Coins,  Weights,  and  Measures. 


MON 

MONK,  George.     See  England. 

MONKS.     See  Monachism. 

MONMOUTHSHIRE,  u  maritime  county  in  the 
south-west  of  England,  is  bounded  on  the  north-east  by 
Herefordshire,  from  which  it  is  separated  by  the  river 
!Mynnow;  on  the  east  by  Gloucestershire,  from  which 
it  is  divided  by  the  Wye  ;  on  the  south-east  by  the  aestu- 
ary  of  the  Severn,  which  divides  it  from  Gloucestershire 
and  Somersetshire  ;  on  the  north-west  by  Brecknock- 
shire ;  and  on  the  west  by  Glamorganshire,  from  which 
it  is  divided  by  the  Rumney.  Its  length  is  about  33 
miles;  its  breadth  about  24;  its  circumference  about 
110  miles;  and  its  area  about  516  square  miles,  or 
330,000  acres.  In  point  of  size,  therefore,  it  approaches 
nearest  to  Herefordshire  ;  and  of  all  the  counties  in  Eng- 
land surpasses  only  Rutlandshire  and  Huntingdonshire. 
It  is  divided  into  six  hundreds — Skenfreth,  Usk,  Aber- 
gavenny, Wentlog,  Caldicot,  and  Raglan.  Its  principal 
towns  are  situated  on  the  banks  of  the  Wye  and  the  Usk, 
and  are,  Monmouth,  the  county  town,  at  the  confluence 
of  the  Wye  and  the  Mynnow  ;  Chepstow,  near  the  mouth 
of  the  Wye  ;  Usk,  on  the  river  ol  the  same  name  ;  Aber- 
gavenny, also  on  this  river;  Pontypool,  on  the  Avon,  a 
branch  of  tiic  Usk  ;  Caerleon,  at  the  confluence  of  the 
Avon  and  Usk  ;  and  Newport,  near  the  mouth  of  the 
Usk.  Monmouthshire  returns  three  members  to  Par- 
liament, viz.  two  for  the  county,  and  one  for  Newport, 
Monmouth  and  Usk,  conjointly  ;  and  is  in  the  province 
of  Canterbury,  and  diocese  of  Lambeth. 

The  natural  divisions  of  this  county  are  strongly 
marked  by  tlie  river  Usk;  the  eastward  and  larger  por- 
tion partakes  of  the  character  of  the  adjoining  county  of 
Hereford,  and  is  well  wooded,  low-lying,  and  fertile  ;  the 
smallei  western  part  partakes  of  the  character  of  Wales, 
being  mountainous,  and  in  great  part  unfavourable  to 
cultivation,  though  there  are  several  long,  narrow  val- 
leys in  it,  watered  by  rivulets  which  flow  into  the  a?stu- 
ary  of  the  Severn.  "  This  is  properly  the  county  of  land- 
scapes. In  other  districts  of  our  island,  extent  excites 
admiration,  but  in  Monmouthshire  all  are  home  views; 
even  where  the  aestuary  of  the  Severn  forms  a  part  of 
the  enchanting  scene,  the  points  of  the  horizon  are  the 
hills  of  Gloucester  and  Somerset.  The  course  of  the 
Wye  is  every  where  interesting,  in  some  places  sublime ; 
that  of  the  Usk,  fringed  with  woods,  or  bounded  by  rich 
meadows,  is  a  scene  of  perpetual  beauty.  The  whole 
county  forms  but  one  exquisite  landscape,  of  which  the 
British  channel  is  the  foregi'ound.  Hills  covered  with 
woods,  which  the  roads  beautifully  limit,  or  boldly  climb ; 
valleys  fertilized  by  streams;  thickets  endlessly  diver- 
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sified  ;  turrets  rising  in  coverts,  and  ruined  arches  al- 
most buried  within  them  ;  mutilated  castles,  and  moul- 
dering abbeys,  partially  concealed  ;  hamlets,  churches, 
cottages,  houses,  and  farms,  are  blended  into  one  general 
and  extensive  scene,  while  the  mountains  of  Glamorgan 
and  Brecon  melt  into  a  distant  and  magnificent  horizon." 
Such  is  a  general  picture  of  this  county  ;  and  as  it  is  in- 
teresting and  important,  chiefly  from  its  beauties,  we 
shall  almost  exclusively  sonfine  this  article  to  those  par- 
ticulars which  form  or  illustrate  them. 

The  vale  of  the  Usk  is  the  largest  tract  of  level 
ground  in  the  inland  parts  of  the  county ;  it  extends  to 
the  west  of  the  town  of  Usk,  along  the  lands  watered  by 
the  Ebwy ;  and  to  the  south,  between  the  Usk  and  the 
elevated  ground,  almost  to  New-bridge  ;  it  is  a  rich  and 
fertile  district,  but  exposed  to  the  overflowing  of  the 
Usk  and  Ebwy.  There  is  another  vale,  called  the  Vale 
of  Usk,  which  stretches  from  beyond  Abergavenny  along 
both  sides  of  the  river  to  the  foot  of  Clytha  hills.  But 
the  most  romantic,  as  well  as  the  least  known  of  the  val- 
leys of  Monmouthshire,  are  those  which  are  called  the 
valleys  of  the  Ebwy  and  Sorwy.  Under  this  descrip- 
tion is  included  the  mountainous  district  watered  by  the 
Rumney,  and  the  streams  that  fall  into  it  and  the  Usk, 
called  the  wilds  of  Monmouthshire.  One  of  these 
streams  bursts  through  a  deep,  narrow,  and  woody  glen, 
and  is  discovered  only  by  its  foam  glistening  through 
the  thick  foliage;  this  rivulet  is  crossed  by  a  stone 
bridge,  which  leads  to  a  narrow  and  rugged  path  that 
winds  round  the  sides  of  the  Beacon  mountain;  these 
are  thickly  clothed  with  underwood,  and  most  beauti- 
fully adorned  with  hanging  groves  of  oak,  alder,  beech, 
and  "  the  wild  rasps  twining  in  the  thickets,  and  the 
ground  covered  with  the  wood-strawberry."  The  Valley 
of  Ebwyfach,  or,  as  it  is  called  by  the  natives,  the  Valley 
of  the  Church,  is  now  entered ;  it  is  bounded  on  the  east 
by  a  ridge  called  Milfichill,  which  divides  it  from  the 
parishes  of  Llanfoist  and  Trefrechin  ;  and  on  the  west 
by  the  Beacon  mountain,  which  divides  it  from  the 
Valley  of  Ebwyfawr.  The  Beacon  mountain,  a  nar- 
row and  lofty  ridge,  stretches  between  the  two  branches 
of  the  Ebwy,  and  terminates  very  near  their  junction  ; 
the  scenery  at  their  junction  is  uncommonly  striking ; 
on  the  one  side,  the  great  Ebwy  ruslies  through  the  vale; 
on  the  other,  the  little  Ebwy,  foaming  through  a  hollow 
and  narrow  glen,  emerges  from  a  thick  wood.  On  a 
bridge  over  the  great  Ebwy,  whence  a  path  leads  up  the 
woody  side  of  the  mountain  which  bounds  the  valley, 
"  I  remained,"  says  Mr.  Cox,  "  tor  a  considerable  time, 
absorbed  in  the  contemplation  of  the  picturesque  objects 
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around  me ;  objects  which  recalled  to  my  recollection 
the  milder  cast  of  mountain  scenery,  which  I  formerly 
so  much  admired  in  the  Alps  of  Switzerlantl."  Tiie 
features  of  the  vale  of  Sorwy  arc  more  wild  and  roman- 
tic than  those  of  the  Ehwy  ;  it  is  deeper  and  narrower. 
There  are  several  other  valleys  in  this  county,  but  those 
just  described  are  the  most  picturesque  and  most  worthy 
of  description. 

The  mountains  harmonize  with  the  valleys,  and  give 
effect  to  the  scene.  They  are  seldom  indented  or  notch- 
ed, and  never  shapeless.  The  most  remarkable  are,  the 
Skyrryd,  or  St.  Michael's  Mount,  the  Sugar  Loaf,  and 
the  lilorengc.  The  ridge  of  the  Skyrryd  is  about  a  mile 
in  length,  seldom  more  than  40  or  50  feet  broad,  and  in 
some  places  only  10  or  12.  Its  insulated  situation,  ab- 
rupt declivity,  and  cragged  fissures,  produce  a  very 
striking  effect,  though  its  elevation  is  not  very  consider- 
able. The  highest  part,  according  to  General  Roy,  is 
1498  feet.  It  is  divided  into  two  unequal  parts,  by  a 
separation  which,  viewed  from  the  west,  seems  an  enor- 
mous chasm.  Tlie  superstition  of  the  county  dates  this 
rent  at  the  crucifixion  of  our  Saviour.  Hence  the  na- 
tives generally  call  it  the  Holy  Mountain.  The  chasm 
is  not  less  than  300  feet  in  breadth.  The  view  from  this 
mountain  is  very  extensive ;  in  some  parts  rich  and 
beautiful,  in  other  points  picturesque,  and  even  sublime. 
The  Sugar  Loaf  is  higher  than  the  Skyrryd,  regular  and 
beautiful,  and  its  outline  smooth  and  soft.  The  highest 
point  rises  1852  feet  above  the  mouth  of  the  Gavenny. 
The  ascent  is  so  extremely  easy,  that  a  light  carriage 
may  be  driven  within  100  paces  of  the  summit,  which  is 
an  undulating  ridge,  about  A  mile  in  length,  and  200 
yards  in  breadth.  The  view  from  it  commands  the 
counties  of  Radnor,  Shropshire,  Brecon,  Monmouth, 
Glamorgan,  Hereford,  Worcester,  Gloucester,  Somerset, 
and  Wilts,  and  of  course  comprises  all  varieties  of  sce- 
nery. The  Blorenge  mountain  forms  part  of  the  chain 
which  extends  from  the  confines  of  Brecon  to  Panteg, 
below  Pontypool.  It  forms  the  north-east  boundary  of 
the  valley,  called  Avon  Lwyd.  It  enters  into  the  com- 
j.osition  of  some  beautiful  landscapes,  but  cannot  bear  a 
comparison  with  the  Skyrryd  or  Sugar  Loaf. 

Another  peculiarity  of  this  county  consists  in  its  wood- 
lands, forests,  and  chaces,  some  of  which  are  still  of 
great  extent,  though  most  of  them  have  been  diminish- 
ed by  grants.  The  forest  of  Wentword  seems  to  have 
been  o:''?  of  the  most  considerable,  and  even  yet  com- 
prises nearly  2170  acres,  thickly  covered  with  timber- 
trees  and  underwood.  Besides  the  two  grand  natural 
divisions  of  this  county  formed  by  the  Usk,  there  is  a 
rich  and  extensive  plain  on  the  shore  of  the  Severn, 
called  Caldicot  Level,  or  the  Vale  of  Troggy,  and  the 
level  of  Wentlog.  The  former  extends  from  the  village 
of  Caldicot,  nearly  the  whole  way  to  Goldcliff,  and  con- 
sists of  a  large  tract  of  land  recovered  from  the  sea. 
Some  parts  of  the  walls,  which  have  been  erected  at  a 
very  great  expense,  are  12  or  14  feet  high,  falling  back 
from  the  sea  by  a  gradual  slope.  The  masonry  is  flank- 
ed by  a  strong  embankment  of  earth.  Near  the  western 
extremity  rises  a  promontory,  almost  surrounded  by  the 
sea,  called  Goldcliff.  It  rises  abruptly  to  the  height  of 
about  60  feet.  In  an  extent  of  16  miles,  this  rock  is  the 
only  natural  barrier  against  the  encroachments  of  the 
sea.  It  consists  of  limestone  lying  horizontally,  inter- 
sected with  siliceous  crystallizations  above  a  large  bed 
of  mica.  The  level  of  Wentlog,  like  that  of  Caldicot,  is 
perfectly  flat,  and  defended  from  the  encroachments  of 


the  sea  by  embankments.  It  stretches  from  east  to  west 
between  the  rivers  Usk  and  Rumney ;  and  from  north 
to  south  between  the  Bristol  Channel  and  a  ridge  of 
hills.  The  ground  in  both  these  levels  is  cut  into  parallel 
ditches:  in  some  the  water  stagnates;  in  others  it  runs 
in  streams,  which  fall  into  the  sea  through  flood-gates. 
From  this  view  ol  the  surface  of  Monmouthshire,  it  ap- 
pears that  neiirly  one-third  of  it  is  a  rock-plain  on  the 
shores  of  the  Severn  and  Bristol  Channel ;  one-third  con- 
sists of  ground,  the  surface  of  which  is  beautifully  varie- 
gated, the  hillocks  being  cultivated  or  woody,  and  nu- 
merous streams  running  through  it ;  and  "  one-third 
assumes  the  mildest  character  of  mountains,  abounding 
with  lovely  valleys."  The  soil  of  the  whole  county  is 
of  various  kinds,  but  generally  rich  and  fertile,  lying  on 
limestone.  The  climate  is  mild  and  temperate,  except 
on  the  highest  mountains,  where  it  is  sometimes  very 
cold.  It  has  been  remarked,  that  the  fogs  seem  to  shift 
periodically;  fur  some  days  they  rest  on  the  mountains, 
while  the  valleys  are  free  from  tlicm  ;  and  then  suddenly 
the  valleys  are  exposed  to  them  for  some  days,  and  the 
tops  of  the  mountains  are  clear. 

The  rivers  contribute  much  to  the  picturesque  beau- 
ties of  this  county.  The  principal  are  the  Wye,  Usk, 
and  the  Rumney.  The  tributary  and  inferior  streams 
are  the  Myniiow,  the  Trothy,  the  Ebwy,  the  Avon,  the 
Pill,  and  Kebby.  The  Wye  is  justly  deemed  the  most 
picturesque  river  in  England.  It  enters  Monmouthshire 
near  its  junction  with  the  Mynnow.  The  banks  of  the 
Wye  at  this  place  are  rich  with  wood  and  verdure.  A 
little  below  it  is  joined  by  the  Trothy.  Below  Redbrook 
it  forms  a  grand  sweep,  flowing  into  an  abyss  between 
two  ranges  of  lofty  hills,  thickly  covered  with  wood. 
Still  lower  down  lies  the  singularly  situated  village  of 
Llandogo,  scattered  among  trees  upon  the  side  of  a  hill. 
Here  the  liver  forms  a  smooth  bay ;  and  the  effect  of 
the  whole  scene  is  greatly  heightened  by  a  beautiful 
back  ground,  formed  of  some  undulating  hills.  A  little 
below  this  the  river  again  takes  a  meandering  course, 
and  the  fine  ruins  of  Tintern  Abbey  break  upon  the  view. 
After  passing  some  cliffs,  marshy  land  disfigures  the 
banks  of  this  river;  but  these  continue  but  for  a  short 
way,  when  the  noble  ruins  of  Chepstow  Castle,  placed 
on  the  highest  point  of  an  immense  perpendicular  rock, 
arrests  the  eye.  Still  further  down  the  stream,  the  high 
impending  screen  of  rocks  on  each  side  gives  great 
effect  to  the  scenery.  This  river  is  navigable  to  Here- 
ford. At  Chepstow,  the  tide  sometimes  rises  to  the 
height  of  50  feet.  The  Usk  rises  in  the  mountains  of 
Brecon,  and  enters  Monmouthshire  at  Llangwnny.  It 
is  a  clear  stream,  richly  skirted  with  wood  ;  the  moun- 
tains, which  stretch  from  Abergavenny  to  Pontypool, 
forming  a  magnificent  back  ground.  Some  parts  of  its 
banks  do  not  suffer  even  when  compared  with  those  of, 
the  Wye,  with  respect  to  picturesque  beauty.  It  is  na- 
vigable for  barges  up  to  Tredannoc  Bridge.  The  Myn- 
now rises  in  a  lake  at  the  foot  of  Mynnyd  Maen,  runs  by 
Pontypool,  passes  under  the  canal,  and  joins  the  river 
Usk  in  the  valley  beneath.  There  are  some  lakes  in 
this  county,  but  none  of  them  remarkable  either  for  size 
or  picturesque  beauty.  The  largest  is  that  from  which 
the  Mynnow  takes  its  rise.  It  is  two  miles  in  circum- 
ference, and  stretches  along  the  foot  of  the  north-east 
extremity  of  Mynnyd  Maen.  It  forms  the  reservoir  of 
the  Monmouthshire  canal. 

There  are    two  canals  in  this   county.     The  Mon- 
mouthshire canal. was  begun  in  the  year  1792,  and  cost 
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about  280,000^  including  the  railways  connected  with 
it.  It  commences  on  the  west  side  of  Newport,  form- 
ing a  basin  connected  with  the  Usk.  Its  line  lies  be- 
tween that  town  and  the  river,  and  it  afterwards  crosses 
the  road  leading  to  Chepstow ;  thence  by  Malpas  it 
runs  parallel  to  the  Avon,  and  near  it,  close  to  Pontypool, 
to  Pontnewidd.  This  is  one  line  of  the  Monmouthshire 
canal.  Its  whole  length  is  11  miles,  with  a  rise  of  12 
feet  in  the  first  mile,  and  435  feet  in  the  other  10  miles. 
The  other  branch  strikes  off  near  Malpas,  parallel  to  the 
Ebwy,  to  the  vicinity  of  Crumlin  Bridge,  having  a  course 
of  nearly  U  miles  from  the  junction,  with  a  rise  of  358 
feel.  The  total  length,  therefore,  of  the  two  lines,  is  22 
miles,  with  808  feet  lockage.  There  are  several  rail- 
roads from  each  of  these  branches  to  the  iron  works, 
coaleries,  lime-works,  &c.  which  abound  in  this  part  of 
Monmouthshire.  One  of  the  rail-roads,  which  is  nine 
miles  long,  cost  40,000/.  The  highest  point  of  elevation 
of  the  principal  rail-way  is  1230  feet,  making  the  whole 
elevation  2035  feet  above  the  entrance  lock.  The  Bre- 
con canal  unites  with  the  Monmouthshire  canal  about  8 
miles  from  Newport,  and  1  from  Pontypool.  It  crosses 
the  river  Avon,  where  it  is  carried  through  the  high 
lands  by  a  tunnel  220  yards  long.  It  afterwards  passes 
the  town  of  Abergavenny  towards  the  Usk,  parallel  to 
which  it  leaves  the  county.  A  ranal  has  recently  been 
formed,  which,  at  the  distance  of  about  a  mile  from 
Abergavenny,  communicates  with  the  Brecon  canal,  and 
promises  to  open  a  considerable  trade  with  the  former 
town. 

The  western  division  of  Monmouthshire  is  rich  in  mi- 
neral treasures,  particularly  iron  and  coal.  Near  the 
source  of  the  Avon  is  Blenavon,  where  immense  works 
are  established,  which  usually  employ  upwards  of  400 
men.  The  iron  is  conveyed  to  the  canal  on  the  rail- 
ways. Between  Abergavenny  and  Usk  are  the  Trostey 
iron-works.  Iron  bar  is  manufactured  here,  and  con- 
veyed down  the  Usk  to  Newport.  Iron  is  found  in  se- 
veral other  parts,  chiefly  in  the  vicinity  of  Abergavenny. 
There  are  also  extensive  iron-works  at  Abercorn,  con- 
sisting of  a  foundery,  wire  mill,  rolling  mill.  Sec.  The 
Monmouthshire  canal  passes  through  these  works. 
There  are  also  large  iron  works  near  Pontypool.  There 
are  indications  of  lead,  but  not  any  mines. of  consequence. 
Coal  abounds;  and,  since  the  Monmouthshire  canal  was 
completed,  a  number  of  coaleries  have  been  opened, 
which  before  were  unknown  or  neglected.  There  are 
several  large  ones  about  17  miles  from  Newport  j  one 
of  which  raises  nearly  100  tons  a  day.  They  are  ge- 
nerally worked  by  levels.  There  is  no  stone  coal.  As 
proofs  of  the  great  activity  and  increase  which  has  been 
given  to  the  coal  trade,  by  the  formation  of  the  canal,  it 
may  be  mentioned  that  the  coals  exported  coastwise  from 
JJewport  average  about  150,000  tons,  principally  to 
Bristol.  Bridgewater,  and  Gloucester.  To  Bristol  alone, 
about  40.000  tons  are  exported;  whereas,  before  the 
canal  w  as  made,  none  were  sent.  There  are  many  quar- 
ries of  breccia  for  mill-stones,  and  other  valuable  stone 
for  building.  Lime-stone  of  the  best  quality  abounds, 
especially  in  the  eastern  division  of  the  county,  where  it 
is  burnt  on  the  spot  for  the  general  manure  of  the 
county.  The  rivers  are  well  stocked  with  fish.  The 
salmon  of  the  Wye  and  Usk  are  much  celebrated  for 
their  flavour. 

The  agriculture  of  Monmouthshire  presents  nothing 
interesting.  The  eastern  division  contains  a  good  deal 
of  arable  land  ;  and  in  some  of  the  vales  near  the  Rum- 


ney,  a  large  quantity  of  corn  is  grown.  There  is  also 
very  fine  pasture  land  in  the  eastern  division.  The 
western  division  is  chiefly  devoted  to  the  feeding  of  sheep. 
This  county  is  not  remarkable  for  its  native  breed  of 
cattle  or  horses  ;  but  the  finest  mules  in  the  kingdom 
are  reared  and  worked  in  it  and  Brecon.  They  are  from 
14  to  16  hands  high,  and  sell  for  30  or  40/.  In  the 
neighbourhood  of  Monmouth,  oxen  are  much  used  in 
agriculture.  Many  of  the  peasants  keep  bees.  Orchards, 
on  a  small  scale,  are  not  uncommon. 

The  iron  works  of  this  county  have  been  already  men- 
tioned. There  are  also  several  other  manufactures,  prin- 
cipally of  metal.  Near  Caerleon  there  are  very  exten- 
sive tin-woiks,  which  are  capable  of  manufacturing  an- 
niially  from  14,000  to  20,000  boxes  of  tin  plates,  con- 
taining each  from  200  to  300  plates.  Iron  pl:ites  are 
here  rolled,  and  iron  shop-bolts  and  square  bars  made. 
The  machinery  of  the  mill  is  entirely  iron.  The  iron 
plates  made  here  are  used  in  the  manufacture  of  the  Pon- 
typool japanned  ware.  This  was  the  invention  of  Tho- 
mas Allgood,  in  the  reign  of  Charles  II. ;  it  is  still  car- 
ried on,  but  has  much  declined  since  the  rise  in  the  trade 
of  Birmingham.  There  is  also  a  manufactory  of  japan 
ware  at  Usk.  Not  far  distant  from  Tinter'n  Abbey  is 
a  manufactory  for  making  wire,  which  begins  with  the 
thick  iron  bar,  and  proceeds  to  the  smallest  wire. 

The  roads  in  Monmouthshire,  which  were  formerly 
very  bad,  have  been  much  improved  of  late  years;  and, 
though  still  unavoidably  hilly,  are  in  other  respects  as 
good  as  in  most  other  parts  of  England.  The  following 
are  the  results  of  the  last  accounts  respecting  them  laid 
before  Parliament : 


Length  of  paved  streets  and  turnpikes 
in  1814,  .        .         .        . 
all  other  turnpikes, 


JtGhs. 

FurL 

264 

7 

772 

2 

1037 


Estimated  value  of  labour  employed  on 

them,  ...    ^4033  0  0 

Composition  money  -         -         -        712  o  0 

Highway  rates,  -         -         -         .       5635  0  0 

Law  expenses  ....        284  0  0 


Total,         ^10,664     0     0 

At  the  time  of  the  Roman  invasion,  this  county  war, 
comprehended  in  the  Silurian  territory.  It  was  after- 
wards called  Givent.  It  was  never  completely  con- 
quered during  the  Saxon  dynasty.  William  I.  however, 
in  a  great  measure  subdued  it,  by  directing  his  barons 
to  make  incursions  at  their  own  expense,  and  granting 
them  the  lands  they  conquered,  to  hold  under  feudal 
tenure.  These  barons,  however,  afterwards  entrenched 
in  strong  castles,  bid  defiance  to  their  Sovereign  ;  feucis 
and  animosities  also  arose  between  them.  At  length 
Henry  VIII.  abolished  their  petty  governments,  and 
added  Monmouthshire  to  the  English  counties.  It  was 
still,  however,  considered  in  law  as  a  Welch  county  till 
the  time  of  Chailes  II.  It  abounds  in  antiquities,  or 
rather  in  ruins,  his^hiy  picturesque  in  themselves,  and 
rendered  still  more  so  by  the  scenery  of  the  surrounding 
country.  The  most  celebrated  of  these  are  Tintern 
Abbey,  and  the  Castle  of  Chepstow.  Pierceficld,  near 
Chepstow,  the  once  celebrated  seat  of  Valentine  Jlorris, 
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may  also  be  noticed,  as  uniting,  with  wonderful  taste  and 
effect,  all  llic  softer  and  richer  beauties  of  this  most  in- 
teresting country.  Raglan  Castle  is  another  place  worth 
noticing,  on  account  of  its  ruins,  and  the  valiant  defence 
it  made  in  favour  of  Charles  I.  under  the  Marquis  of 
Worcester. 

The  following  are  the  results  of  the  last  returns  to 
Parliament,  respecting  the  poor-rates  of  this  county,  for 
the  year  1815  : 


Annual  value  of  real  property,         -         ^295,097 
Pour  and  other  parochial  rales,    -         -  38,650 

Kate  in  the  £         -        •         -        - 

Expended  in  maintenance  of  the  poor,  -  27,049 

in  lawsuits  and  removals,  1,878 

Militia  expenses,         ....  583 

Church  rates.  Sec.  -         -         -         -  11,209 

Total  expenditure,       ....     ^40719 

Poor  supported  out  of  workhouses,  -         -      2314 

. in  workhouses,     -         -  87 

1 —  occasionally     ...       1587 


2   6?- 


Total, 


Members  of  Friendly  Societies,  - 

Donations  for  Parish  Schools, 
— — ^-^  for  other  purposes 


4788 

8404 

-     ^165 

783 


9989 
25,048 
37,846 

3430 
4122 


Total,     ^949 

Poor,  and  other  parochial  rates  in  1776,    -   jg7468 

average  of  1783,  4,  5,   - 

of  1803, 

average  of  1813,  14,  15, 

Total  relieved  in  1 803,     .         -         -         - 

average  of  1813,  14,  15, 

Members  of  Friendly  Societies,  in  1803,    -      3799 
average  of  1813,  14,  15,  -  7923 

Number  of  persons  relieved,  on  an  average  of  1813, 
14,  and  IS,  6^  in  each  100.  The  average  rate  levied  on 
each  individual,  12s.  2 id.  The  average  sum  for  support 
of  each  poor  person  annually,  61.  16s.  5§U.  l-19th  of 
the  money  raised  expended  on  law  ;  and  l-34ih  for  mi- 
litia purposes — }th  for  all  other  purposes — total  ex- 
pended, independent  of  maintenance  of  the  poor,  is  -Jd. — 
13  in  each  100,  members  of  friendly  societies. 

In  the  hilly  district  enclosed  by  the  Usk  and  the  Rum- 
ney,  which  once  formed  a  little  principality,  and  which 
is  said  to  have  been  left  undisturbed  by  the  Romans,  Sax- 
ons, and  Normans,  the  customs  and  manners  of  ancient 
Britain  are  preserved  more  pure  than  in  any  other  part 
of  Wales.  The  following  are  the  results  of  the  last 
returns  to  Parliament,  respecting  the  population  of  this 
county. 


tisms,  from  1801  to  1810,  both  inclusive,  was  11,834; 
of  burials  8832  ;  and  of  marriages,  4058.  The  small 
number  of  burials  and  marriages,  compared  to  the  po- 
pulation, and  the  low  proportion  of  baptisms  to  mar- 
riages, are  very  striking  ;  particular  inquiry  was  made, 
in  consequence,  into  the  parish  register  returns,  but 
without  discovering  the  cause. 

Houses  inhabited  in  181 1,     -  11,765 

Families  occupying  them,        -  12,543 

Houses  building,         -          -  158 

uninhabited,         -         -  361 

Families  employed  in  agriculture,  5,815 

in  trade,             -         -  4,812 

All  others,         -         -         -  1,916 

Males,             ....  30,987 

Females,            -         -         -  31,140 


Population  in  the  year  1700 
1750 
1801 
1811 


39,700 
40,600 
47.100 
62,127 


One  baptism  to  47  persons;  one  burial  to  64  persons  ; 
and  one  marriage  to  153  persons;  the  last  is  a  very 
small  proponion,  the  average  of  England  being  one 
marriage  to  120  persons.     The  total  number  of  bap- 


Totalin  1811, 
Population  in  1801 


62,127   5  o"- 125  to  each 
'         I   square  mile. 
47,100 


Increase  since  1801,  15,027 

See  Coxe's  Picture  of  Monmouthshire.  Warner's 
Walks  in  Wales.  Evans's  Tour  in  South  Wales.  Beau- 
ties of  Hn gland  and   Walea,\o\.  ii.      (w.  s.) 

MONMOUTH,  the  county  town  of  Monmouthshire, 
in  the  hundred  of  Skenfrelh,  lies  in  an  angle  between 
the  Wye  and  the  Mynnow.  It  is  a  borough  and  corpo- 
rate town,  governed  by  a  mayor,  two  bailiffs,  and  com- 
mon councilmen.  It  returns  one  member  to  Parliament, 
in  conjunction  with  the  inhabitants  of  Newport  and  Usk. 
This  privilege  was  conferred  on  it  by  Henry  VIII.  It 
is  accommodated  with  four  bridges;  one  across  the 
Wye,  on  the  road  to  Gloucester;  two  over  the  Mynnow, 
and  one  over  the  Trothy.  The  streets,  which  are  in  the 
form  of  the  letter  H,  are  in  some  parts  broad  and  conve- 
nient, but  in  other  places  narrow  and  irregular.  The 
castle,  once  a  place  of  great  strength,  and  celebrated  for 
having  been  the  birth-place  of  Henry  V.,  who  bore  the 
name  of  Henry  of  Monmouth,  is  now  almost  entirely  in 
ruins.  It  stood  on  the  rise  of  an  eminence,  on  the  banks 
of  the  Mynnow.  The  east  end  of  the  church  is  much 
admired  as  a  fine  specimen  of  Gothic  architecture.  The 
county  gaol,  on  Howard's  plan,  combines  strength,  uti- 
lity, and  comfort.  The  walks  in  the  vicinity  are  very 
pleasant ;  though  these  and  the  town  itself  are  frequently 
enveloped  in  exhalations,  occasioned  probably  from  its 
low  situation,  and  the  vicinity  of  the  rivers.  Monmouth 
carries  on  a  considerable  trade  with  Bristol,  by  means  of 
the  Wye.  It  has  three  fairs,  at  which  a  large  number  of 
cattle,  horses,  sheep,  and  pigs,  are  sold  ;  and  also  a  large 
quantity  of  flannel.  Its  market  is  well  supplied  with  all 
sorts  of  provisions.  In  1801,  it  contained  667  houses, 
and  3345  inhabitants.  In  1811,  its  population  was  as 
follows : 

Houses  inhabited,           -        -        -  66 1 

Families  inhabiting  them,  -         -  -     Th'i 

Houses  building,    -         -         -         -  4 

uninhabited,  -         -        -  -       14 

Families  employed  in  agriculture,  -  146 

in  trade,        -  -     375 

All  others,     ...         -         -  232 

Males, 1630 

Females, l^^-^ 

Total,        3503(-w,  s) 


MON 
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MONOCHORD,  from  luio^,  aingle,  and  z'?^''>  chord, 
signifies  properly  any  musical  instrument  which  has 
only  one  chord  or  string,  but  is  applied  also  to  an  instru- 
ment said  to  have  been  invented  by  Pythagoras  for  mea- 
suring geometrically  the  quantities  and  proportions  of 
sounds.  A  paper  by  Dr.  VVallis,  on  the  division  of  the 
monochoid,  will  be  found  in  the  Fhiloso/ihical  Transac- 
tions for  1698,  vol.  XX.  p.  80. 

MONONGAHELA,  a  river  of  the  United  States  of 
North  America,  rises  in  Randolph  county,  Virginia,  in- 
terlocking with  the  sources  of  the  Great  Kenhawa  at  N. 
I«at.  38"  30'.  Its  course  is  nearly  south  80  miles,  to 
where  it  receives  the  west  branch,  from  Lewis  and  Har- 
rison counties.  Below  their  junction,  the  united 
stream  flows  south-east  30  miles  to  the  south  boundary 
of  Pennsylvania,  which  it  passes,  and  two  miles  lower 
receives  from  the  southeast.  Cheat  river,  little,  if  any, 
inferior  in  column  or  length  to  the  Monongahela  itself. 
Cheat  river  rises  in  Randolph  county,  and  flows  through 
that  and  Monongahela  county,  enters  Pennsylvania, 
and  unites  with  the  main  stream  as  before  noticed.  The 
sources  of  the  Monongahela  and  Cheat  are  in  the  west- 
ern spurs  of  the  Appalachian  mountains.  Below  the 
mouth  of  Cheat,  the  Monongahela  flows  nearly  south  50 
miles,  to  its  junction  with  the  Youghiogheny.  The  latter 
rises  in  the  Appalachian  mountains,  in  Allegheny  county, 
in  Maryland,  interlocking  with  the  sources  of  the  North 
Branch  of  the  Potomac,  flows  north  into  Pennsylvania, 
passing  through  Fayette,  Westmoreland, and  entering  Al- 
legheny county, unites  with  the  Monongahela  at  M'Kees- 
port,  after  a  comparative  course  of  about  100  miles. 
Twelve  miles  below  its  junction  with  Youghiogheny, 
the  Monongahela  unites  with  the  Allegheny,  and  forms 
the  Ohio  at  the  city  of  Pittsburg.  The  entire  length  of 
the  Monongahela  river,  by  comparative  courses,  is  about 
170  miles,  but  following  the  meanders  of  the  streams, 
cither  along  the  main  or  Cheat  branch,  the  length  ex- 
ceeds 200  miles. 

The  country  drained  by  the  Monongahela  is  in  some 
parts  mountainous,  and  in  all  hilly. 

For  down  stream  navigation,  the  Monongahela,  at 
high  water,  is  passable  with  large  boats  as  high  as  the 
mouth  of  the  West  Branch,  and  by  lighter  vessels  much 
higher.  Cheat  river  is  navigable  into  Randolph  county, 
about  50  miles  comparative  course  above  its  mouth,  and 
the  Youghiogheny  to  the  Ohiopyle  falls,  in  Fayette 
county,  60  miles  above  its  junction  with  the  Monon- 
gahela. (Darby.) 

MONRO,  M.  D.  ALEXANDER,  the  son  of  Mr. 
John  Monro,  was  born  at  London  on  the  19th  Septem- 
ber 1G97,  and  descended,  by  his  father,  from  the  family 
of  Monro  of  Milton,  and  by  his  mother  from  that  of 
Forbes  of  Culloden.  John  Monro,  the  younger  son  of 
Sir  Alexander  Munro  of  Bearcrofl,  colonel  in  the  army 
of  King  Charles  at  the  battle  of  Worcester,  and  after- 
wards one  of  the  principal  clerks  of  the  Court  of  Ses- 
sion, served  for  some  years  as  a  military  surgeon  under 
King  William,  in  Flanders.  Retiring  from  the  army 
about  the  commencement  of  the  last  century,  he  estab- 
lished himself  at  Edinburgh,  where  his  enlarged  know- 
ledge, unremitting  attention,  and  agreeable  manners, 
soon  introduced  him  to  an  extensive  practice.  At  the 
same  time,  professional  engagements  did  not  prevent 
him  from  attending  to  the  education  of  an  only  son, 
whose  early  inclination  to  the  study  of  medicine  contri- 
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bated  to  strengthen  the  desire  he  had  long  felt  to  supply 
the  want  of  medical  instruction  in  Edinburgh. 

Mr.  Monro,  after  receiving  an  excellent  classical  and 
mathematical  education,  and  completing  the  usual  course 
of  academical  studies,  was  bound  an  apprentice  to  his 
father,  who  procured  him  books  necessary  for  his  pri- 
vate studies,  and  a  chemical  apparatus  for  the  purpose 
of  repeating  at  home  the  experiments  performed  by  Dr. 
Crawford,  in  illustration  of  his  lectures  on  chemistry. 
He  was  entrusted  with  the  sick  pensioners  under  the 
charge  of  his  parent,  and  permitted  by  the  rest  of  the 
physicians  and  surgeons  to  attend  many  of  their  patients, 
who  were  affected  with  rare  and  dangerous  diseases. 
He  accurately  examined  the  pharmaceutical  plants,  ex- 
hibited by  Mr.  George  Preston  ;  and  availed  himself  of 
the  means  aff'orded  by  Messrs.  Elliot,  Drummond  and 
M'Gill,  the  professors  of  anatomy,  for  observing  the  few 
occasional  dissections  which  occurred  in  Edinburgh. 
The  medical  world,  therefore,  is  much  indebted  for  the 
valuable  fruits  produced  by  the  subsequent  labours  of 
Mr.  Monro,  to  the  care  with  which  the  germs  of  his 
youthful  mind  were  nurtured  and  developed  by  the  com- 
bined assistance  of  his  excellent  father  and  the  other  dis- 
tinguished practitioners  in  Edinburgh. 

After  completing  the  regular  term  of  his  apprentice- 
ship, together  with  the  usual  studies  in  Edinburgh,  he 
went  to  London  in  the  year  1717,  for  the  purpose  of 
attending  the  lectures  on  experimental  philosophy  by 
Professors  Hawksbee  and  Whiston,  and  the  anatomical 
deiTionstrations  by  the  illustrious  Cheselden.  It  appears 
from  the  second  edition  of  Mr.  Cheselden's  works,  in 
1726,  that  in  consequence  of  Mr.  Monro's  communica- 
tions, he  had  altered  and  improved  almost  every  fiart  of 
his  anatomy.  In  London  he  was  supplied  with  great  op- 
portunities for  dissection,  in  which  he  acquired  a  dexterity 
and  accuracy  that  laid  the  foundation  of  his  future  cele- 
brity as  an  anatomist.  The  pupils  of  Cheselden  were 
encouraged,  by  being  allowed  the  use  of  his  theatre,  to 
form  a  society  for  mutual  instruction,  where  they  alter- 
nately gave  lectures  concerning  the  structure  and  uses 
of  the  difl"erent  organs  of  the  body  ;  on  which  occasions 
young  Monro  frequently  acted  as  demonstrator  to  his  fel- 
low-students. The  ardour  with  which  he  pursued  dis- 
section in  London  endangered  his  life,  by  an  attack  aris- 
ing from  inoculation  with  morbid  matter.  He  was  also 
very  industrious  in  forming  anatomical  preparations, 
which  he  sent  to  his  lather,  by  whom  they  were  deposit- 
ed in  the  museum  of  curiosities  at  Surgeons'  Hall;  and 
their  great  excellence  induced  Mr.  Adam  Drummond 
to  promise  his  father,  that  if  the  future  attainments  of 
his  son  corresponded  with  such  early  exertions,  he  would, 
on  the  completion  of  his  studies,  resign  the  anatomical 
chair  in  his  favour. 

In  1718,  he  attended  the  hospitals  in  Paris,  and  the 
lectures  of  Chomel  on  botany  and  chemistry,  of  Gre- 
goire  on  midwifery,  Cessau  on  bandages,  and  those  of 
Bouquet  on  anatomy.  He  performed,  under  the  super- 
intendance  of  M.  Thibaut,  the  diff'erent  operations  of  sur- 
gery, and  was  particularly  attentive  to  morbid  dissec- 
tions. 

In  the  autumn  of  the  same  year  he  repaired  to  Ley- 
den,  and  became  a  pupil  of  the  illustrious  Boerhaave, 
who,  having  himself,  twenty-six  years  before,  derived 
much  instruction  and  assistance  in  medical  inquiries 
from  Dr.  Pitcairn,  was  enabled  to  return  it  with  interest 
to  this  future  ornament  of  Scotland,  and  distinguished 
improver  of  anatomical  and  surgical  science.     He  carc- 
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fully  atiendetl  the  lectures  of  Professor  Boerhaave  on 
chemistry,  on  the  theory  and  practice  of  medicine,  as 
•well  as  his  clinical  lectures  in  the  hospital.  The  study 
of  conip:u'ative  anatomy  was  also  cultivated  by  him,  and 
he  pointed  out  its  advantages  to  some  of  his  fellow  stu- 
dents. 

The  frequent  opportunities  afforded  our  young  stu- 
dent of  conversing  with  this  eminent  physician,  in  con- 
sequence of  consulting  him  on  important  and  novel 
cases  from  Scotland,  convinced  Dr.  Hoerhaave  of  the 
superior  attainments  and  abilities  of  his  pupil.  His  per- 
severing application  and  study  were  clearly  proved  by 
the  numerous  MS.  notes  of  lectures  which  he  wrote. 

This  account  of  the  labours  by  wliich  tlie  active  mind 
of  so  great  a  benefactor  of  his  country  was  enabled  to 
stamp  its  own  character  on  the  rising  generation  of  ana- 
tomists and  physicians,  nuist  convince  the  most  inconsi- 
derate that  no  lasting  atiainnients  can  be  secured,  wiUi- 
out  enlightened  instruction,  close  application,  and  patient 
investigation. 

His  own  observations  and  experience  fully  convinced 
him  that  dissection  is  the  only  method  by  which  a  cor- 
rect system  of  the  dilVcrcnt  branches  of  medical  and  sur- 
gical knowledge  can  be  formed  or  improved.  He  also 
endeavoured,  by  maintaining  and  nourishing  his  favourite 
science  from  the  common  stock  of  natural  philosophy,  to 
promote  its  growth  and  vigour.  Empiricism  was  thus 
prevented  from  continuing  to  maintain  its  influence,  and 
truth  enabled  to  acquire  that  ascendancy  which  it  is  en- 
titled to  claim. 

Impressed  with  such  views,  young  Monro,  for  he  was 
then  only  twenty-two  years  of  age,  returned  to  Edin- 
burgh in  1719.  and  succeeded,  ihe  fol. owing  year,  to  the 
anatomical  chair,  on  the  resignation  of  Messrs.  Drum- 
iiiond  and  M'Gill,  at  that  lime  professors  and  demon- 
strators to  the  College  of  Surgeons,  who  thus  testified 
the  high  opinion  which  they  entertained  of  his  qualifica- 
tions, and  fulfilled  the  promise  made  to  his  father.  Soon 
after  his  appointment,  he  was  induced  to  deliver  a  course 
of  lectures  on  anatomy,  and  to  illustrate  them  by  his  own 
preparations,  made  under  the  tuition  of  Cheselden  and 
others. 

The  following  fadt  affords  a  striking  proof  of  his  great 
abilities  and  self-possession  as  a  public  speaker.  The 
unexpected  presence  of  a  large  and  respectable  assem- 
bly, among  whom  were  the  Presidents  and  Fellows  of 
the  College  of  Physicians  and  Surgeons,  who  attended 
the  first  lecture,  at  the  request  of  his  lather,  not  only  dis- 
concerted tlie  professor,  but  deprived  him  of  the  recol- 
lection of  what  he  had  committed  to  memory.  With  a 
view  to  rccal  his  scaitered  thoughts,  he  began  to  show 
some  of  his  anatomical  preparations,  and  determined  at 
last  to  adopt  such  language  as  an  intimate  and  extensive 
acquaintance  with  the  subject  might  suggest.  His  great 
success  on  this  occasion  induced  him  to  adhere,  during 
the  long  course  of  forty  years,  to  the  same  plan,  and  few 
lecturers  ever  surpassed  him  in  ease,  elegance  and  per- 
spicuity of  language. 

Provost  Drummond.  a  magistrate  of  a  truly  liberal  and 
comprehensive  mind,  afibrdcd  young  Monro  every  assist- 
ance, by  means  of  his  influence  with  the  Town  Coun^  il, 
and  sanctioned  the  plan  of  leaching  which  he  had  adopt- 
ed, by  frequent  attendance  on  his  lectures. 

The  anatomical  school  of  Edinburgh,  established  on 
such  a  firm  foundation,  and  conducted  by  so  able  a  pro- 
fessor, soon  rivalled  the  university  of  Leyden  itself,  which 
had  acquired  the  greatest  celebrity  from  the  exertions  of 


the  distinguished  Boerhaave.  Mr.  Monro  added  much 
to  the  riches  of  Edinburgh,  since  his  lectures  were  at- 
tended by  3850  students,  who  must  have  spent,  on  the 
most  moderate  calculation,  the  sum  of  £  192,500.  This 
fact  aflbrds  the  strongest  proof  of  the  uncommon  success 
of  his  lectures,  which  were  conducted  in  the  following 
manner.  After  giving  a  view  of  the  history  of  the  sci- 
ence, examining  the  structure  of  the  bones  and  the  dif- 
ferent parts  of  ihe  body  in  a  stale  of  health,  as  v/ell  as 
the  analogous  organs  of  the  inferior  animals,  he  illustrat- 
ed the  whole  by  reasonings,  calculated  to  ponu  out  the 
nalure  and  character  of  the  healthy  functions,  wliich  he 
applied  to  the  elucidation  of  disease  and  the  improve- 
ment of  surgery. 

A  hospital  was  still  wanting,  where  the  intimate  con- 
nection between  anatomy,  surgery  and  medicine  might 
be  shown,  and  his  father  used  every  exertion  to  com- 
plete A  plan  on  which  the  prosperity  of  the  rising  school 
depended.  Mr.  Monro  himself  also  wrote  a  pamphlet, 
poiming  out  its  advantages.  The  sum  of  2000/.  was, 
after  some  time,  collected,  and  a  temporary  hospital 
erected  in  1729,  which  was  superseded  by  tne  present 
one,  whose  foundation  was  laid  in  173S.  Some  of  the 
principal  rooms,  pariiculariy  that  for  operations,  were 
constructed  according  to  a  plan  of  the  professor.  By 
Uie  mutual  co-operation  of  all  classes  of  citizens,  this 
useful  building,  which  is  capable  of  holding  nearly  300 
patients,  and  open  for  the  reception  of  the  sick  of  all  na- 
tions, was  completed  in  a  shorter  time  than  could  have 
been  expected. 

Provost  Drummond  was  appointed  by  the  first  contri- 
butors to  superintend,  in  conjunction  with  !VIr.  Monro, 
the  erection  of  the  hospital.  In  this  spacious  building 
th.e  pupils  of  our  professor  learned  to  adopt  humane  and 
feeling  manners  towards  their  patients,  wliilc  ihey  were 
instructed  in  the  best  mode  of  curing  diseases.  He  ne- 
ver absented  himself  from  any  dissection  ;  and  in  all  in- 
stances of  death,  whether  from  accident  or  disease,  he 
not  only  pointed  out  to  the  students  the  dilTerence  be- 
tween the  healthy  and  morbid  appearance  of  the  various 
organs,  but  carefully  explained  the  practice  which  had 
been  adopted.  The  intimate  acquaintance  which  he  pos- 
sessed of  anatomy,  and  his  knowledge  of  a  vast  variety 
of  cases,  enabled  him  to  perform  surgical  operations 
with  success,  and  gave  him  great  superi.irity  as  a  con- 
sulting physician  and  surgeon.  He  manifested  his  deep 
sense  of  the  utility  of  clinical  lectures,  by  continuing 
them  with  unwearied  industry,  after  that  disease  had  be- 
gun which  terminated  his  useful  career. 

Mr.  Monro  assisted  in  establishing  a  society  of  phy- 
sicians and  surgeons,  and  six  volumes  of  medical  essays 
and  observations  were  published  by  him  as  secretary, 
which  he  considered  to  be  the  best  means  of  increasing 
the  knowledge  of  medicine  ;  and  when,  at  the  recom- 
mendation of  Colin  Maclaurin,  the  society  was  enlarged 
by  the  admission  of  piiilosophers  as  members,  he  con- 
tributed several  valuable  papers  to  the  two  volumes 
which  were  published  during  his  life  by  the  Philosojjlii- 
cal  Society,  under  the  title  of  Physical  and  Literary 
Essays. 

His  conduct  to  Dr.  Martin,  private  lecturer  on  ana- 
tomy at  Edinburgh,  exhibits  a  liberality  of  sentiment 
deserving  of  imitation,  since  he  acted  towards  him  with 
the  greatest  kindness  wliile  living,  and  undertook  to  su- 
perintend the  publication  of  his  works  on  anatomy  after 
his  death. 

Dr.  Monro  has  rarely  been  surpassed  as  a  m?n  of  bit- 
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siness,  and  lie  obtained  great  inSuence  over  his  fellow 
citizens  by  his  extemporaneous  eloquence.  He  was  a 
director  of  the  Bank  of  Scotland,  a  justice  of  the  peace, 
a  comnnissioner  of  the  high  roads,  and  a  manager  of  many 
public  charities,  and  fulfilled  the  various  duties  which 
such  situations  require  with  great  regularity  and  honour. 

He  was  a  steady  supporter  of  civil  liberty, — firmly 
attached  to  the  House  of  Hanover,  and  manifested  great 
attention  and  humanity  to  the  wounded  officers  and  sol- 
diers who  fell  at  Prestonpans.  He  evinced  great  com- 
passion and  benevolence  to  the  rebels,  not  only  by  pro- 
curing pardon  for  them,  but  by  cheerfully  affording 
professional  aid,  which  was  of  great  use  to  those  who 
bad  suffered  in  the  army  of  the  Pretender.  His  friend- 
ship with  Colin  Maclaurin,  the  friend  and  commentator 
of  Newton,  who  was  appointed  professor  in  the  year 
1725,  when  Dr.  Monro  delivered  his  first  lecture  in  the 
University,  affords  a  strong  testimony  of  the  esteem 
and  affection  in  which  he  was  held  by  his  intimate  ac- 
quaintance. 

Mr.  Monro's  influence  as  a  teacher  was  much  increas- 
ed by  the  exterior  graces  of  a  well-formed  person  and 
gentle  manners,  which  were  combined  with  an  amiable 
disposition,  and  the  ennobling  dignity  of  a  comprehen- 
sive and  liberal  mind.  It  was  his  great  object  to  perform 
professional  duties  with  a  spirit  of  true  philanthropy,  en- 
deavouring to  make  his  own  experience  subservient  to 
the  knowledge  of  others,  as  well  as  to  the  advancement 
of  the  healing  art.  He  endeared  his  patients  by  an  af- 
fectionate conduct,  and  his  charitable  attention  to  the 
wants  and  diseases  of  the  poor  secured  their  regard  and 
esteem. 

He  performed  tlie  duties  of  a  son,  a  husband,  and  a  fa- 
ther in  the  most  exemplary  manner.  His  father,  to  whom 
Edinburgh  is  much  indebted  for  her  prosperity,  died 
in  Berwickshire,  at  the  seat  of  his  only  son,  whose  suc- 
cess as  a  professor  had  contributed  to  gladden  his  de- 
clining years.  He  was  very  attentive  to  the  education 
of  his  sons,  instructed  them  in  many  of  the  sciences 
himself,  and  treated  them  through  life  with  all  the  fa- 
miliarity of  a  friend. 

Dr.  Monro  frequently  laboured  under  a  spitting  of 
blood  when  he  caught  the  least  cold,  and  was  subject  to 
inflammatory  fevers.  ,\fter  an  attack  of  the  influenza 
in  the  year  1762,  he  was  severely  afflicted  with  a  fun- 
gous ulcer  of  the  bladder  and  rectum,  which  he  bore 
with  great  patience  and  Cliristian  resignation,  and  died 
with  uncommon  composure  on  the  lOihof  July  1767,  at 
the  age  of  seventy. 

The  works  of  Dr.  Monro  were  published  after  his 
death  by  his  son  Alexander,  professor  of  anatomy,  in 
one  4to  volume.  The  luminous  order,  and  accurate  phi- 
losophical description  which  characterize  his  writings, 
have  secured  him  the  admiration  of  all  succeeding  ana- 
tomists. His  Osteology,  the  outlines  of  which  were 
first  read  to  a  medical  society,  when  he  was  student  in 
London,  is  yet  unrivalled.  The  methodical  and  simple 
arrangement  that  he  has  adopted  in  this  work,  must  con- 
tinue to  be  a  model  for  every  interpreter  of  nature,  vvho 
wishes  to  follow  her  direction  and  not  his  own  imagina- 
tion. After  showing  the  situation,  general  appearances, 
and  divisions  of  the  bones,  he  points  out  the  connec- 
tion of  the  one  he  examines  with  those  around  it,  and 
concludes  by  enumerating  the  purposes  which  the  bona 


serves  in  the  animal  economy,  and  stating  its  diseases. 
The  Introductory  Letter  to  the  first  edition  of  his  Com- 
parative Anatomy,  is  an  able  defence  of  this  important 
branch  of  science.  His  Comparative  Anatomy  is  ex- 
cellent ;  and  nothing  affords  so  striking  a  proof  of  the 
range  of  Monro's  mind,  and  the  correctness  of  his  rea- 
soning, as  the  intimate  union  he  assisted  in  establishing 
between  comparative  and  human  anatomy,  from  which 
he  endeavoured  to  deduce  his  physiological  observations. 
It  clearly  appears  from  his  papers  on  medicine  and  sur- 
gery, that  he  was  amongst  the  first,  who,  by  conducting 
manual  operations  according  to  the  light  of  science,  as- 
sisted to  rescue  surgery  from  barbarism  and  ignorance, 
and  to  restore  it  to  that  rank  and  estimation  which  so  use- 
ful a  part  of  the  medical  profession  is  fully  entitled  to 
claim.  His  last  work  on  inoculation  in  Scotland,  written 
at  the  age  of  sixty-eight,  evinces  with  what  eagerness  he 
continued  to  promote  improvements  in  medicine,  and  to 
check  the  progress  of  prejudices  injurious  to  the  health, 
the  comfort,  and  the  lives  of  his  fellow-men. 

See  Liff  of  Dr.  Monro,  Primus,  fir^-Jixed  to  hU 
Works  ;  Dr.  Duncan's  jiccount  of  his  Life  ;  Bowers' 
History  of  the  Unrversity  of  Edinburgh,  vol.  ii.  p.  166 
— 188  ;  Dr.  Barclay's  Preface  to  a  Series  of  Engravings, 
refiresenting  the  Bones,  by  Edward  Mitchel,  Engraver, 
Edinburgh;  and  The  Medical  School  of  Edinburgh. 

ALEXANDER  MONRO,  Secundus,  M.  D.  the 
youngest  of  the  three  sons  of  Dr.  Alexander  Monro, 
Primus,  and  Isabella  M'Donald,  second  daughter  of  Sir 
Donald  M'Donald  of  M'Donald,  in  the  Isle  of  Sky, 
Baronet,  was  born  at  Edinburgh  on  the  20th  of  March 
1733.  He  acquired  the  first  rudiments  of  classical  litera- 
ture under  Mr.  Mundell,  a  distinguished  teacher  in  Edin- 
burgh, whose  kindness  and  exertions  were  long  remem- 
bered by  his  grateful  scholars.  His  father,  from  a  deep  con- 
viction that  an  intimate  acquaintance  with  the  principles 
of  mathematical,  physical  and  ethical  knowledge,  is  the 
best  preparation  for  medical  enquiries,  placed  him  under 
the  tuition  of  his  bosom  friend,  Colin  Maclaurin,  the  Pro- 
fessor of  Mathematics,  Dr.  Stewart,  and  Sir  John  Prin- 
gle.  He  did  not  commence  the  study  of  medicine  un- 
der his  father  before  he  had  attained  his  eighteenth  year, 
when  an  enthusiastic  diligence  and  ardour  soon  made 
him  a  useful  assistant  in  the  dissecting  room.  It  was 
here,  like  Cheselden,  Haller,  and  Albinus,  that  he  ob- 
tained an  accurate  acquaintance  with  the  structure  and 
functions  of  the  human  body  by  constant  dissection,  the 
ouly  sure  basis  on  which  medical  and  surgical  improve- 
ments can  be  founded. 

He  studied  the  various  branches  of  medicine  under 
Professors  Rutherford,  Sinclair,  and  Alston,  and  prose- 
cuted his  labours  with  such  unremitting  perseverance, 
that  in  the  year  1753,  at  the  age  of  twenty,  he  assist- 
ed his  father  in  his  anatomical  lectures*  He  graduat- 
ed in  1755,  when  his  inaugural  dissertation,  De  Testtbut 
el  Semine  in  variia  ./i?Hraa/iAu«,  displayed  a  minute  know- 
ledge of  the  physiology  of  these  organs,  and  of  the  lym- 
phatic system,  whicli  he  afterwards  investigated  with 
so  much  success.  His  superiority  as  a  demonstrator 
and  lecturer  induced  the  patrons  of  the  University,  in 
consequence  of  a  petition  from  the  father,  to  appoint 
him  Professor  of  .Anatomy  and  Surgery,  on  the  12th 
July  1755,  and  in  the  twenty-second  year  of  his  age. 

Dr.  Monro,  Primus,  manifested   great    solicitude  in 


Dr.  Monro,  Primus,  graduated  after  his  son. 
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procuring  leslimonials,  nol  only  from  l\ie  different  pro- 
lessors,  but  also  from  such  students  as  attended  the 
demonstrations  of  young  Monro,  with  a  view  to  satisfy 
the  patrons,  in  the  most  eifectual  manner,  of  his  son's 
diligence  and  talents. 

When  Dr.  Rlonio,  applied,  on  this  occasion,  to  the 
Town  Council,  and  presented  the  testimonials  of  his 
son's  character  and  abilities,  Mr.  Stuart,  son-in-law  of 
the  former  professor  of  anatomy,  Mr.  Drumniond,  and 
senior  magistrate  durinp;  the  absence  of  Provost  Drum- 
inond,  at  that  lime  in  London,  told  him,  "  he  had  no 
need  or  wish  to  inspect  them.  Tell  me,"  said  Mr. 
Sluart,  "  your  own  sentiments  of  him  ;  for  I  am  sure 
every  one  will  trust  you  rallier  than  any  other  person." 
"  As  you  refer  to  me,  then,"  observed  the  Pi  ofessor,  "  you 
may  believe  me  when  I  say,  that  if  the  world  gives  me 
credit  for  any  ability  or  clTecl  in  promoting  the  charac- 
ter and  usefulness  of  the  University,  I  think  more  highly 
of  him  than  they  can  think  of  me."  He  sicms  also  to 
have  been  induced,  by  an  anxiety  for  the  prosperity  of 
the  College,  to  select  as  a  professor  the  younger  son  in 
preference  to  the  elder,  from  a  conviction  that  the  na- 
tural and  acquired  attainments  of  the  former  were  better 
calculated  to  maintain  the  honour  of  the  University  than 
those  of  the  laucr. 

Dr.  Monro,  Primus,  being  yet  in  the  vigour  of  life, 
and  an  cnlhusiasuc  teacher  of  anatomy,  sent  his  son  to 
prosecute  his  studies  under  the  most  eminent  professors 
at  London,  Paris,  Berlin,  and  Leyden.  Whilst  the 
pupil  of  the  celebr.Ued  Professor  Meckel  at  Berlin,  he 
resided  in  his  family,  and  thus  enjoyed  all  the  advan- 
tages of  public  and  private  instruction.  In  1758,  Dr. 
Monro  published  at  the  same  place  his  Essay  de  Venis 
J^ywfi/iacicis  Volvulosis,  for  the  purpose  of  proving, 
litorc  at  large  than  in  his  Thesis,  that  the  valvular  lym- 
phatics are  one  general  system  of  absorbents.  The 
tirst  preparation  of  the  Acoustic  Nerve,  and  the  most 
minute  ramifications  of  the  lacteals,  were  made  by  him 
during  his  residence  with  Dr.  Meckel. 

He  remained  only  a  short  time  at  Leyden,  as  Albinus, 
whose  lectures  he  wislied  to  attend,  was  coijfined  with 
disease.  This  university,  only  20  years  before,  had 
been  justly  considered  the  luminary  of  the  medical 
world,  but  its  splendour  was  eclipsed  by  the  removal 
of  the  celebrated  Albinus,  Professor  of  Anatomy,  and 
by  the  neglect  of  the  patrons  of  the  university  to  se- 
cure lecturers  of  distinguished  ardour  and  intelligence. 
The  genius  and  fame  of  Meckel  had  raised  Berlin  to 
the  honourable  rank  which  Leyden  so  recently  possess- 
ed, and  brought  students  from  every  tjuarter  of  the 
globe,  to  enrich  that  capital  with  science  and  wealth. 

Dr.  Monro  returned  to  Edinburgh  in  the  summer  of 
1"58,  where  he  was  admitted  a  licentiate  of  the  Edin- 
burgh Royal  College  of  Physicians  on  the  2d  May,  and 
tlectcd  a  fellow  on  the  1st  May,  1759.  He  also  suc- 
ceeded his  father  as  secretary  to  the  Philosophical  So- 
ciety. In  the  autumn  of  1758,  he  commenced  his 
lectures  as  colleague  with  his  father,  and  combined  in 
liis  own  person  the  knowledge  of  some  of  the  most  cele- 
brated anatomical  professors  of  the  last  century,  Chesel- 
c!en,  Boerhaave,  Monro  and  Meckel.  We  need  not  be  sur- 
prised to  find  the  fame  of  the  University  of  Edinburgh 
constantly  increasing  under  a  lecturer  enriched  with  the 
treasures  of  such  eminent  anatomists,  directed  by  the  con- 
stant instruction  and  superintendancc  of  his  own  parent, 
and  whose  ardent  enthusiasm  was  regulated  by  the  dictates 
ef  a  comprehensive  judgment  and  acute  discrimination. 


His  course  of  anatomical  lectures  was  arranged  nearly  ac- 
cording to  the  same  connected  and  orderly  plan  with  thac 
of  Monro, /;nmu4,  who  continued  to  witness,  during  the 
space  of  nine  years,  the  uncommon  success  of  his  son  in 
the  advancement  of  that  instruction  which  he  had  begun. 
The  demonstrations  of  our  professor  were  conducted 
with  a  sim|)licily,  accuracy  and  distinctness,  which 
never  failed  to  mstruct  and  delight  his  students,  and  few 
men  surpassed  him  in  exciting  a  taste  for  that  branch 
of  science  wliich  he  so  ably  communicated.  The  num- 
ber of  pupils  who  attended  his  lectures  was  14,000,  ave- 
raging nearly  350  annually.  If,  with  Dr.  Monro, /jn'mus, 
we  calculate  the  expense  of  each  student  at  50/.  per 
annum,  the  riches  introduced  into  Edinburgh  by  the 
lectures  of  his  son  would  amount  to  700,000/.  ;  and 
these  two  distinguished  individuals  may  be  considered 
as  having  added  892,500/.  to  the  improvement  of  Edin- 
burgh and  i's  inhabitants. 

A  controversy  was  maintained  with  great  warmth, 
betwixt  Dr.  William  Hunter  of  London  and  Dr. 
Monro,  on  the  subject  of  their  respective  claims  to  the 
discovery  of  the  use  of  the  lymphatics,  which  contri- 
buted to  make  both  examine  this  part  of  anatomy  with 
greater  minuteness  ;  and  to  their  rivalship  wc  are  in- 
debted for  the  intimate  knowledge  of  that  beautiful  sys- 
tem of  vessels,  by  which  their  office  as  absorbents  is  es- 
tablished with  a  certainty  and  clearness  that  remove  all 
doubt. 

The  following  statement  by  Dr.  William  Hunter,  in 
his  treatise  on  Aneurism,  in  the  6th  volume  of  The  Lon- 
don Medical  Observations  and  Enquiries,  affords  a  strik- 
ing proof  that  he  did  not  suppose  the  solid  parts  of  the 

body   were   taken  up  by  the    lymphatic  vessels "  In 

this  case  (Aneurism)  the  appearance  was  rather  as  if 
the  biood  had  insensibly  dissolved  and  ivas.'ied  away  the 
substance  of  the  bone,  as  we  see  in  stones  of  unequal 
texture,  that  have  been  lung  washed  by  a  dropping,  or 
a  stream  of  water." — Sec  Dr.  ^Vinterbottom's  Thesis, 
De  Vasia  Absorbentibus,  1781,  who  gives  a  full  account 
of  Dr.  Monro's  opinion  respecting  the  absorption  of 
solids. 

Dr.  Monro's  lectures  are  universally  acknowledged  to 
have  been  the  fullest  course  of  anatomy,  physiology, 
jiathology  and  surgery  ever  delivered.  Dr.  William 
Hunter  was  surpassed  by  none  as  a  demonstrator  or  lec- 
turer, but  lie  paid  too  little  attention  to  physiology,  and 
on  this  account  Dr.  Monro,  who  for  40  years  per- 
formed the  arduous  duties  of  the  anatomical  chair 
without  an  assistant,  is  entitled  to  greater  praise  than 
his  powerful  rival.  He  delivered  his  lectures  until  the 
year  1800,  when  his  son,  the  present  Professor  of  Ana- 
tomy, who  had  been  conjoined  with  him  in  1798,  began 
to  assist  him.  He  continued,  however,  his  surgical 
course  until  the  year  1807,  and  delivered  the  introduc- 
tory lecture  for  the  session  1808-9,  when  he  was  76  years 
old. 

By  a  happy  union  of  anatomical  and  medical  know- 
ledge, Dr.  Monro  was  distinguished  as  a  consulting  sur- 
geon, and  displayed  uncommon  acuteness,  correctness, 
and  humanity  in  the  direction  of  operations;  and  in 
surgery,  to  make  use  of  the  words  of  a  very  competent 
judge,  Mr.  B.  Bell,  "  his  improvements  were  numerous 
and  important." 

Dr.  Monro  commenced  the  practice  of  a  physician 
on  his  return  from  t!ie  continent;  and  his  skill  and 
success  have  seldom  been  equalled  by  any  practitioner 
in  this  citv.     For  the  attainment  of  so  high  an  honour. 
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hc  was>  inrteiiiea,  m  nu  j.no".;  jo^i-^,  i^  tUi.  \^-,w>t  of 
keeping  a  regular  account  of  every  case  which  came 
under  liis  care,  willi  the  addition  of  such  notes  and 
observations  as  his  good  sense  and  accurate  judgment 
supplied.  His  great  object  was  to  have  recourse  to 
simple  and  powerful  remedies,  whose  efficacy  was 
sanctioned  by  just  reasoning,  or  extensive  experience. 
With  a  mind  uninfluenced  by  the  dogmas  of  particu- 
lar sects  or  parlies,  he  was  always  prepared  to  adopt 
such  new  modes  of  practice  as  his  increasing  know- 
ledge approved  ;  and  to  accommodate  his  prescriptions 
to  the  various  changes  of  diseases,  which  habits  of  ac- 
curate observation  enabled  him  to  discern.  Few  prac- 
titioners were  more  alive  to  the  condition  of  a  patient 
than  our  distinguished  physician,  who  investigated  tiieir 
complaints  with  a  caution  and  feeling  tliat  showed  deep 
interest  in  the  afflictions  of  the  sufferer.  This  con- 
duct inspired  a  confidence  in  his  attentive  kindness, 
■which  frequently  promoted  the  recovery  of  those  en- 
trusted to  his  care. 

As  a  consulting  physician,  Dr.  Monro  merited  the 
highest  praise.  He  entered  into  no  subtle  disquisi- 
tions or  controversies  about  difficult  or  disputed  points ; 
he  showed  no  credulity  as  to  the  virtues  of  particu- 
lar remedies,  nor  did  he  arrogate  to  himself  any  su- 
perior skill,  by  boasting  of  his  own  success,  but  was 
always  prepared  to  propose  or  adopt  such  active  re- 
iTiedies  as  promised  to  be  of  essential  benefit  in  difficult 
cases. 

The  celebrity  of  our  Professor  extended  his  fame 
throughout  Ilurope,  and  he  was  admitted  a  member 
of  the  royal  academies  of  Paris,  Madrid,  Berlin,  Mos- 
cow, Ecc. 

His  favourite  amusement  was  horticulture,  which 
he  pursued  with  much  pleasure  during  the  greatest 
part  of  his  life. 

Our  Professor,  in  the  midst  of  his  other  numerous  la- 
bours, (Ud  not  neglect  to  attend  to  his  duties  as  secretary 
of  the  Philosophical  Society,  whose  essays  he  continued 
to  publish  during  the  flourishing  period  when  Lord 
Kames  was  president,  and  Sir  George  Clerk,  !Mr.  John 
Clerk,  Drs.  CuUen,  Home,  Hope,  Black,  Young,  Dun- 
can, Huuon,  kc.  were  members.  An  excellent  paper  of 
his,  concerning  the  effects  produced  by  narcotics  and 
stimulants  on  the  nervous  system,  in  the  3J  and  last 
volume  of  this  work,  throws  considerable  light  on  the 
t'se  of  this  important  part  of  the  animal  economy.  The 
same  volume  also  contains  some  valuable  lemarks  on 
polypous  tumours  in  the  pharynx  and  oesophagus,  and  on 
the  use  of  mercury  in  convulsive  diseases.  In  conse- 
quence of  the  proposal  of  Principal  Robertson  and  Pro- 
fessor Dalzcll,  the  Philosophical  Society  was  incorpo- 
rated by  charter,  in  the  year  1 782,  into  the  Royal  Society 
of  E^jinburgl),  and  Dr.  Monro  resigned  the  office  of 
secrtlarv  :  he  still,  however,  continued  an  active  and 
useful  member,  and  enriched  their  transactions  with 
some  excellent  communications  on  animal  electricity 
and  galvanism,  and  on  the  effects  of  the  oblique  insertion 
of  muscular  fibres. 

Dr.  Monro  was  not  so  tall  as  his  father,  but  had  the 
same  amiable  mildness  of  countenance,  and  manifested 
the  same  benevolent  pleasure  in  promoting  the  happi- 
ness, or  alleviating  the  wants  and  distresses  of  his  fel- 
low-men. 

He  pursued  the  study  of  polite  literature  with  his 
usual  ardour,  and  introduced  into  his  lectures,  in  a  very 
appropriate    and  judicious   manner,  the  stores  he  had 


acquired.     He  neglected  no   opportunity  of  extending 

his   acquaiiilaiiCe    >.lvl.     *.,w.^     J-i . *    .c     t-^ 1-..l^f._ 

as  far  as  these  studies  did  not  interfere  with  his  profes- 
sional, civil,  or  social  duties.  His  character  as  a  hus- 
band, father,  friend,  and  landlord,  was  distinguished  for 
affection,  tenderness,  kindness,  and  generosity.  In  his 
temper  he  was  cheerfol  and  candid,  lively  in  conversa- 
tion, pleasing  in  his  manners,  and  conciliating  in  his 
disposition. 

At  last,  after  devoting  more  than  60  years  to  the  ser- 
vice of  mankind,  he  was  attacked  by  a  slow  and  painful 
disease,  which  terminated  an  active  and  valuable  life,  in 
the  85th  year  of  his  age.  Under  long  confinement,  in- 
creasing feebleness,  and  the  prospect  of  greater  affliction, 
his  patience  and  resignation  were  most  exemplary,  and 
together  with  great  thankfulness  for  past  blessings,  he 
displayed  a  humble  confidence  in  the  mercy  of  Him  by 
whom  his  sufferings  were  inflicted. 

In  1783,  Dr.  Monro  published  observations  on  the 
structure  and  functions  of  the  nervous  system,  and  has 
traced,  farther  than  any  of  his  predecessors,  the  olfactory 
nerve,  the  nasal  twig  of  the  ophthalmic  branch  of  the  5lh 
pair,  and  the  vidian  branch  of  the  superior  maxillary 
nerve.  By  ascertaining  that  these  nerves  are  distributed 
on  the  same  membrane,  he  contributed  to  the  discovery 
of  the  sense  of  smell  residing  in  more  nerves  than 
former  anatomists  acknowledged.  He  has  also  extended 
our  acquaintance  with  the  smaller  branches  of  the  audi- 
tory nerve  and  the  nerves  of  the  teeth. 

In  1785,  he  published  an  excellent  work  on  the  struc- 
ture and  physiology  of  fishes,  showing  that  the  absorbent 
functions  of  the  lymphatic  system  exist  equally  in  birds, 
fishes,  and  amphibious  animals,  as  in  men  and  quadru- 
peds. He  has  demonstrated,  in  his  Treatise  on  the 
Brain,  the  existence  of  lymphatics  in  that  organ,  by  fill- 
ing them  with  a  coloured  injection.  His  pathological 
and  surgical  observations  in  this  work  are  extremely 
valuable,  atid  point  out  the  communication  between  the 
lateral  ventricles  of  the  brain,  the  seat  of  the' water  in 
Hydrencephalus ;  and  that  the  changes  in  the  texture  of 
the  brain  are  proved  lo  be  the  result  of  absorption.  In 
his  Treatise  on  the  Eye,  he  has  described  the  muscular 
structure  of  the  iris,  the  nature  and  course  of  the  retina, 
concerning  which  Morgagni,  Winslow,  Hullcr,  and  his 
father,  held  different  opinions,  and  has  endeavoured  to 
establish,  by  experiments,  that  the  oblique  muscles  of 
the  eye-ball,  and  the  orbicular  muscle  of  the  eyelids, 
are  the  means  by  which  the  eye  is  adapted  to  objects  at 
different  distances.  In  his  Treatise  on  the  Ear,  he  has 
published  the  most  full  and  accurate  description  of  the 
human  cochlea, — of  t!ie  smaller  branches  of  nerves  dis- 
tributed upon  its  several  component  parts,  and  supplied 
many  new  facts  respecting  the  ear  of  the  whale,  skate, 
tortoise  and  angel  fish.  In  1788,  he  published  a  work 
on  the  Bursx  Mucosas,  which  adds  to  his  character  as  a 
good  anatomist  and  profound  pathologist. 

Such  were  the  lives  of  the  two  Monros,  who  contri- 
buted to  extend  the  boundaries  of  medical  science,  by 
promoting  the  adv.inceinent  of  valuable  discoveiy  and 
improvement — to  divide  at  first  the  honour  of  medical 
degrees  between  Leydcn  and  Edinburgh, — and  finally, 
to  raise  the  metropolis  of  Scotland  to  the  highest  cele- 
brity as  a  school  of  medicine. 

See  jin  .Account  c/  the  Life,  Writings,  and  Character 
of  the  late  Dr.  Alexander  Monro,  secundus,  by  Dr.  Dun- 
can, senior. 

MONS,  (MoNTES  HANNONii,)   a  town  it;  the  king- 
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dom  of  the  Netherlands,  and  the  chief  place  of  the  pro- 

vinro  «(■   "■- '•    •-.  •  • -■  1 — ''/  >»"  »  •>'"!  "i^uii  me 

river  Trouide,  which  traverses  it.  The  town  is  well 
built,  and  contains  several  t;ood  squares  and  streets. 
The  principal  public  buildings  and  institutions  are  the 
Hotel  de  Ville,  a  large  old  building,  with  a  fine  steeple, 
erected  in  IT  16,  and  situated  in  a  square;  the  Govern- 
ment house,  situated  in  a  spacious  market-place  ;  the 
Chateau  and  ils  gardens;  the  ci-devant  Abbey  of  Wan- 
tru  ;  a  large  hospital,  oiiginally  constructed  by  Vauban; 
a  commodious  foundling  hospital ;  a  gymnasium,  with 
a  good  library.  The  churches  arc  well  built.  The 
great  church  is  a  fine  building,  the  side  altar  and  chapel 
being  formed  of  pure  marble.  That  of  St.  Elizabeth 
occupies  tlic  site  of  an  ancient  castle,  demolished  in 
1618,  and  said  to  have  been  creeled  by  Julius  Caesar. 
The  town  is  surrounded  by  an  earthen  mound  and 
ditches;  and,  since  1S18,  its  fortifications  have  been  in- 
creased. The  manufactures  of  Mons  are  woollen,  cot- 
ton, linen,  and  lace.  It  possesses  also  iron  founderies, 
and  works  for  salt,  pottery,  oil,  and  soup,  which,  from 
its  command  of  coal,  and  its  communication  with  Paris 
by  the  canal  of  St.  Quintin,  it  carries  on  to  great  advan- 
tage. Population  20,000.  East  Long.  3°  57'  15";  and 
North  Lat.  50°  27'  2". 

MONSOONS.     See  Wind. 

IMONSTER.     See  Physiology. 

MONTAIGNE,  (Michel  de)  a  celebrated  French 
writer,  was  born  at  the  Chateau  de  Montaigne,  near  Ber- 
gcrac,  upon  the  Dordogne,  on  the  28(h  of  February, 
1533.  He  was  the  third  son  of  Pierre  Eyquem,  a  man 
of  rank  and  probity,  who  appears  to  have  discharged  the 
paternal  duties  with  extraordinary  care.  Young  Michel 
was  awakened  every  morning  by  soft  music,  lest  sudden 
excitation  might  injure  his  health;  and  a  German  do- 
mestic, unacquainted  with  the  French  language,  taught 
him  to  express  his  first  ideas  in  Latin.  At  the  age  of 
six  years,  he  was  sent  to  the  College  of  Bordeaux,  then 
conducted  by  the  most  celebrated  preceptors  in  France, 
one  of  whom  was  our  distinguished  countryman,  George 
Buchanan.  Montaigne's  knowledge  ol  Latin,  acquired 
in  a  manner  so  uncommon,  was  here  of  some  avail  to 
him  ;  and  though  we  may  be  allowed  to  doubt  his  asser- 
tion, that  the  masters  '  were  afraid  to  accost  him,'  the 
instructions  of  his  nurse  must  have  mateiially  contribu- 
ted to  form  that  minute  and  extensive  acquaintance  with 
classical  literature,  and  that  strong  tinge  of  Latinity,  for 
•which  his  writings  are  so  remarkable. 

Alter  seven  years  occupied  in  such  studies,  Mon- 
taigne, with  the  view  of  becoming  a  lawyer,  engaged 
in  the  requisite  course  of  preparation  ;  but  his  love  of 
jurisprudence,  and  his  progress  in  that  science,  appear 
to  have  been  equally  small.  The  Parliament  of  Bour- 
deaux  seldom  witnessed  his  oflicial  exertions;  and  alter 
his  elder  brother's  death,  fiom  the  stroke  of  a  tennis- 
ball,  he  gladly  exchanged  the  advocate's  gown  for  the 
sword  of  a  country  gentleman.  A  short  time  after, 
1560,  he  married  Fran9oise,  daughter  of  a  celebrated 
pleader,  Joseph  de  la  Chjssaijne ;  and,  possessing  the 
Ciiateau  de  Montaigne,  which  his  father  bequeathed  to 
him  in  1569,  enjoying  a  competent  fortune  and  domestic 
happiness,  he  had  full  leisure  to  combine  rural  and  in- 
tellectual eni])loyment  in  the  most  suitable  proportion. 
Study  seems,  however,  lo  have  attracted  nearly  all  his 
attention;  riding  aflorded  a  healthful  and  favouiite  ex- 
ercise; he  lived  remote  from  the  political  (juarrcis 
which,  at  that  period,  distracted  his   country;  and  fc.v 


avocaii"""  <.n»:.oJ  Kirv.  r.,yii»  i,.uJiiit;,  or  commiiiing  to 
paper  such  reflections  as  that  reading  excited,  in  what- 
ever order  they  occurred.  Before  the  decease  of  his 
father,  Montaigne  had  translated  the  Natural  Theology 
of  Raymonjl  do  Sebonde  ;  and,  in  1571,  he  superin- 
tended the  posthumous  publication  of  his  friend,  the 
Sieur  de  la  Boelie's  works.  He  did  not  appear  in  the 
character  of  an  original  author  till  1580,  when  the  fruit 
of  his  meditations  was  published  under  the  title  of  Essays, 
at  Bourdeaux.  Eight  years  afterwards,  in  a  new  edition 
prepared  under  his  eye  at  Paiis,  the  work  was  augment- 
ed by  a  third  book,  and  many  additions  to  the  pait  al- 
ready published. 

In  this  singular  production,  Montaigne  completely 
fulfils  the  promise  of  '  painting  himself  in  his  natural 
and  simple  mood,  without  study  or  artifice.'  And  though 
Scaligcr  might  perhaps  reasonably  ask,  "  What  matters 
it  whether  Montaigne  liked  while  wine  or  claret  .'" — a 
modern  reader  will  not  easily  cavil  at  the  patient  and 
good-naUired,  though  exuberant  egotism,  which  biiiigs 
back  to  our  view  '  the  form  and  pressure'  of  a  time  long 
past.  The  habits  and  humours,  the  mode  of  acting  and 
thinking,  which  characterized  a  Gascon  gentleman  in 
the  sixteenth  century,  cannot  fail  to  amuse  an  enquirer 
of  the  nineteenth  ;  while  the  faithlul  delineation  of  human 
feelings,  in  all  Un  ir  strength  and  weakness,  will  serve  as 
a  mirror  to  every  mind  capable  of  self-examination.  But 
if  details,  otherwise  frivolous,  are  pardoned,  because  of 
the  antique  charm  which  is  about  them,  no  excuse  or 
even  apology,  of  a  satisfactory  kind,  can  be  devised  for 
the  gross  indelicacy  which  frequently  deforms  these 
Essays;  and  as  Montaigne,  by  an  abundant  store  of  bold 
ideas,  and  a  deep  insight  into  the  principles  of  our  com- 
mon nature,  deserves  to  be  ranked  high  among  the  great 
men  of  his  own  original  age,  he  also  deserves  the  bad 
pre-eminence,  in  love,  at  once  of  coarseness  and  ob- 
scenity. 

The  desultory,  careless  mode,  in  which  the  materials 
of  the  Essays  are  arranged,  indicates  a  feature  in  the 
author's  character,  to  which  his  style  has  likewise  a  re- 
semblance. With  him,  more  than  with  any  other,  words 
may  be  called  the  garment  of  thought;  the  expression 
is  frequently  moulded  to  fit  the  idea,  never  the  idea  to 
fit  the  expression.  The  negligence,  and  occasional  ob- 
scurity of  his  manner,  are  more  than  compensated  by 
the  warmth  of  an  iinagination,  bestowing  on  his  language 
a  nervousness,  and  often  a  picturesque  beauly,  which  we 
should  in  vain  seek  elsewhere. 

From  the  perusal  of  those  Essays,  it  is  natural  to  in- 
fer, that  the  author  must  have  studied  men,  not  only  in 
the  closet  but  the  world.  Accordingly,  we  find,  that 
Montaigne  had  travelled  over  France,  entertained  the 
King  in  his  chateau,  and  more  than  once  visited  the  court, 
wheie  Charles  IX.  gratified  him  by  spontaneously  be- 
stowing the  collar  of  the  order  of  St.  Michel.  After 
the  first  publication  of  his  Essays,  he  did  not  long  con- 
tinue stationary.  In  this  case,  however,  the  desire  of 
viewing  foreign  countries  was  but  secondary  lo  that  of 
IVctiin;  himself  from  a  nephritic  disorder  which  had  af- 
fiicted  him  for  several  years,  and  which,  having  no  faith 
in  physicians,  he  sought  to  alleviate  by  the  use  of  mine- 
ral waters.  With  this  intention  he  left  home  in  1581, 
and,  attended  by  several  of  his  friends,  traversed  Lor- 
TcMiic,  Switzerland,  Bavaria,  ar.d  Italy.  From  the  baths 
of  Plombierc,  Baden,  and  Lucca,  he  came  lo  Rome, 
where,  among  other  honours  that  awaited  him,  he  re- 
cci\ttd  the  freedom  of  the  city,  and  soon  afterv/arda  re- 
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cfcived  intelligence  that  his  countrymen  of  Bourdeaux 
had  elected  him  their  mayor.*  At  the  King's  com- 
mand, he  returned  from  Italy  to  undertake  this  office  ; 
and  liis  constituents  signified  their  approbation"  of  his 
conduct  in  it,  by  continuing  his  appointment  for  another 
two  years. 

The  remaining  portion  of  Montaigne's  life  was  chiefly 
spent  in  revising  his  Essays.  It  was  disturbed  by  the 
tumults  of  the  League,  and  finally  by  the  ravages  of  the 
pestilence,  which  compelled  him  for  a  siiort  period  to 
leave  his  home.  One  of  his  last  journeys  was  to  Paris, 
for  the  publication  of  his  works;  and  during  his  return, 
he  remiiined  some  days  at  Blois,  to  witness  the  proceed- 
ings of  the  States-General  assembled  there  in  158S.  He 
is  said  to  have  predicted  to  his  friend,  the  famous  de 
Thou,  that  Henry  IV.  would  embrace  the  catholic  reli- 
gion, and  restore  peace  to  France. 

But  the  use  of  mineral  waters  had  not  banished  Mon- 
taigne's hereditary  distemper  ;  and  his  constitution, 
weakened  by  it,  was  unable  to  sustain  the  attack  of  an 
inflammation  of  the  throat,  which  seized  him  in  Septem- 
ber, 1592.  On  the  17th  of  that  month,  the  disorder  had 
deprived  him  of  the  use  of  speech ;  but  as  his  mental  fa- 
culties remained  unimpaired,  he  disired  his  wife,  in 
■writing,  to  send  for  certain  of  his  neighbours,  that  he 
might  bid  them  farewell.  After  the  arrival  of  theic 
persons,  mass  was  said  in  his  chamber.  At  the  eleva- 
tion of  the  host,  Montaigne,  w;th  an  effort,  raised  himself 
upon  his  bed,  and,  clasping  his  hands  together,  e.Kpired 
in  that  pious  attitude.  He  had  almost  completed  his 
sixtieth  year. 

The  character  of  Montaigne  is  amply  delineated  in  his 
Essays.  On  contemplating  this  picture,  we  are  sur|)ris- 
ed  to  find  the  principles  of  a  stoic  incongruously  mingled 
with  the  practice  of  an  epicure  ;  and  ihc /lilloiu  of  doubt, 
upon  which,  during  the  flow  of  health,  he  professed  to 
repose,  e;!changed  in  sickness  for  the  opiates  of  super- 
stition. But  notwithstanding  these  inconsistencies,  it  is 
impossible  to  avoid  admiring  the  continued  benignity  and 
pensive  gaiety  which  distinguished  his  temper.  The 
amiablepicss  of  his  private  live  is  attested  by  the  fact, 
that  under  the  five  monarclis  who,  during  his  time,  suc- 
cessively s.vayed  the  sceptre  of  a  kingdom  torn  with 
fanatical  divisions,  his  person  and  property  were  always 
respected  by  both  parties;  and  few,  at  an  advanced  age, 
can  say,  like  him,  that  they  are  yet  untainted  with  a 
quarrel  or  a  law-suit. 

His  Essays  have  been  abridged,  translated,  and  given 
to  the  world  in  various  shapes.  The  most  valued  edition 
is  that  of  London,  1724,  in  which  the  original  expressions 
are  scrupulously  retamed,  and  ably  illustrated  by  the 
notes  of  .\I.  Cosie.     (t.  c) 

MON'IWGU,  (Lady  Mary  Wortley)  the  eldest 
daughter  of  Evelyn  Pierrepont,  carl,  and  afterwards 
duke  of  Kingston,  was  born  at  Thorseby,  in  Notting- 
liamshirc,  about  the  year  1690,  Though  four  years  af- 
terwards she  lost  her  mother,  the  Lady  Mary  Field- 
ing, daughter  of  William,  Earl  of  Denbigh,  her  educa- 
tion was  conducted  with  all  the  care  which  so  promising 
a  genius  seemed  to  deserve.  In  addition  to  the  usual 
accoiKplishments,  she  easily  gained  from  the  preceptors 


of  her  brother.  Viscount  Newark,  a  considerable  know- 
ledge of  the  Greek  and  Latin  languages,  to  whicli  she 
soon  added  French  and  Italian.  The  famous  Gilbert 
Burnet,  Bishop  of  Salisbury,  is  said  to  have  guided  and 
encouraged  her  more  advanced  studies;  a  manuscript 
translation  of  Epictetus,  which  she  executed  during  a 
week,  in  the  summer  of  ITIO,  yet  bears  the  corrections 
of  that  distinguished  prelate. 

Whilst  making  acquisitions,  at  that  period  so  rare 
among  persons  of  her  sex  and  rank,  the  young  lady  con- 
tinued principally  at  Thorseby,  or  at  Acton,  near  Lon- 
don. In  these  narrow  circles  her  liveliness  and  spirits 
were  already  no  less  remarkable  than  her  learning. 
Mrs.,  or  as  we  should  now  say.  Miss  Ann  Worlley, 
daughter  of  tlie  Honourable  Sidney  Montagu,  seems  to 
have  been  her  most  intimate  associate;  and  this  early 
friendship  gave  rise  to  her  acquaintance  with  a  son  of 
the  same  nobleman,  Edward  \\'ortley  Montagu,  to  whom, 
after  tv/o  years,  she  was  privately  married,  on  the  12th 
of  August,  1715.  Tlie  valuable,  though  not  brilliant 
qualifications  of  this  gentleman,  were  long  exercised  ill 
Parliament,  where  his  graceful  manner  and  knowledge 
of  business  secured  him  considerable  influence.  At  the 
period  of  his  marriage,  the  fathers  of  both  parties  beingf 
alive,  he  could  not  oBer  his  wife  such  an  establishment 
as  to  permit  her  accompanying  him  to  London  during 
his  political  engagements  :  for  the  first  three  years  oi' 
their  union  she  lived  chielly  at  WarnclifTe-lodge,  near 
ShelTield.  But,  after  the  death  of  Queen  .■Xnne,  in  1714, 
when  Charles  Montagu,  who  conveyed  the  intelligence 
of  thf.t  event  to  George  I.  had  been  raised  from  the  dig- 
nity of  baron  to  thut  of  eail  Halifax,  and  farther  created 
first  lord  of  the  treasury,  that  nobleman  did  not  overloolc 
the  services  of  his  cousin  Mr.  Wortley,  who  soon  obtain- 
ed the  appointment  of  commissioner  in  the  same  depart- 
ment. The  nature  of  his  ofiice  jjlaced  him  in  connection 
with  the  court ;  and  the  appearance  of  Lady  Mary,  who 
now  firsi  visited  that  scene,  attracted  universal  admira- 
tion. Her  beauty  and  genius  were  praised,  her  conver- 
sation was  coveted  by  the  highest  ranks  of  the  nobility, 
and  a  more  honourable  tribute  was  paid  to  her  talents  in 
'the  esteem  which  she  obtained  from  Pope  and  Addison. 

The  short-lived  pleasures  of  such  a  scene  had  scarcely 
yet  found  time  to  lose  their  novelty,  when  Lady  Marv 
was  called  to  visit  objects  of  a  far  more  diversified  and 
striking  nature.  In  the  summer  of  1716,  IMr.  Wortley 
resigned  his  situation  at  the  Treasury-Boaid,  in  conse- 
(|Uence  of  an  appointment  to  occupy  the  place  of  Sir 
Robert  Sutton,  Ambassador  at  Constantinople,  who  had 
been  removed  to  Vienna,  and  directed  loco  operate  with 
his  successor,  in  endeavouring  to  terminate  the  war  be- 
tween the  Austrians  and  Turks,  which  at  that  time 
raged  with  extreme  violence.  In  the  month  of  August 
Ml.  Wortley  left  England,  and  his  lady  did  not  hesitate 
to  accompany  him  in  a  journey,  which,  tliough  tedious, 
and  not  without  hazard,  promised  to  offer  such  a  field 
for  observation  and  enjoyment,  as  great  skill  in  modern 
languages,  and  considerable  acquaintance  with  classical 
antiquities,  rendered  her  well  qualified  to  profit  bv.  Af- 
ter leaving  Holland  and  Germany,  the  embassy  continu- 
ed two  months    at  Adrianople.     Sultan    Achmed    IH., 


*  About  fifty  ye.'irs  ago,  a  maniisrript  .iccoiint  of  tlils  journey  was  accidentally  found  in  the  chateau  which  Montaiprn*  inhabited. 
Reing  asccrlaim-cl  to  be  his  composition,  it  was  piihli^lu'j  in  1774.  But  ncitlier  tlie  curiosity  attached  to  every  thing-  which  bears 
the  name  of  Moniaigiie,  nor  llic  learnt-d  notes  of  M.  Qmrlon,  are  sufficient  to  make  us  relish  the  insigitificant  and  often  disgusting 
contents  of  a  work,  that  seems  never  to  have  been  at  all  intended  for  meeting-  general  inspection. 
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wl.om  they  found  here,  is  said  to  have  shown  a  more 
frank  disposition,  and  less  solicitude  about  the  Koran, 
than  usually  happens  with  a  Turkish  prince.  To  this 
circumstance  it  is  ijencrally  ascribed,  that  Lady  Mary 
was  enabled  to  aujjnient  her  acquaintance  with  eastern 
manners,  by  an  examination  of  the  Harain,  never  before 
or  bincc  permitted  to  any  European. 

The  knowledge  which  she  gathered  respecting  the 
habits  and  character  of  this  people  was  minute,  her 
mode  of  communicating  it  lively  and  entertaining.  But 
Europe,  in  general,  owes  to  her  residence  in  Turkey  a 
much  more  solid  advantage  than  any  such  enteitain- 
ment.  Whilst  passing  the  summer  months  at  Belgrade, 
not  far  from  the  shore  of  the  Bosphorus,  Lady  Mary 
Jiad  occasion  to  observe  a  custom  practised  by  the  pea- 
sant.", which  was  said  to  guard  them  from  the  effects  of 
Sfuall-pox,  a  dreadful,  and,  at  that  time,  cureless  mala- 
dy. She  examined  the  process  of  ingrafting,  or  inocu- 
lation, as  it  was  afterwards  called,  became  convinced  of 
its  efficacy,  and  with  a  courage  for  which  humanity  is 
deeply  indebted,  she  consented  to  have  the  operation 
tried  upon  her  son,  at  that  time  about  three  years  old. 
Edward  Worlley  Montagu,  afterwards  so  celebrated  for 
his  rambling,  eccentric  character,  sustained  the  experi- 
ment, without  hurt,  in  the  month  of  March,  1718.  The 
event  encouraged  his  mother  to  form  the  hope  of  estab- 
lishing a  practice  so  salutary  in  her  own  country.  It 
is  well  known  that,  after  a  lapse  of  some  years,  the 
zealous  support  which  she  bestowed  on  the  attempts  of 
Mr.  Maitland,  her  physician,  to  introduce  inoculation, 
on  his  return  to  England,  was  at  length  crowned  with 
success.  In  1721,  government  allowed  five  criminals 
to  avoid  the  sentence  of  death,  by  submitting  to  this 
process;  the  successful  experiment  was  sanctioned  by 
the  College  of  Pliysicians  ;  inoculation  obtained  the  pa- 
tronage of  the  Royal  Family,  and  had  finally  triumphed 
over  all  opposition,  when,  eighty  years  afterwards,  the 
more  precious  discovery  of  Jenner  promised  entirely  to 
extirpate  the  disorder. 

Lady  Mary  was  not  long  detained  from  the  society 
of  her  friends  in  England.  Mr.  Worllcy's  conduct  was 
approved  of  both  by  the  Courts  of  St.  James  and  Vien- 
na ;  but,  owing  to  the  exorbitant  demands  of  the  latter, 
his  negotiations  entirely  failed.  His  letters  of  recal, 
countersigned  by  Addison,  are  dated  21st  October,  1717; 
and  on  the  following  5th  of  June,  he  and  his  family  com- 
menced their  journey  to  Btitain,  where,  after  visiting 
Tunis,  Genoa,  Lyons,  and  Paris,  they  arrived  on  the  30th 
of  October,  1718. 

At  the  Court  of  George  I.,  Lady  Mary  was  received 
■with  increased  distinction.  The  celebrity  arising  from 
her  travels,  the  fund  of  new  ideas  acquired  in  the  course 
of  them,  the  graphical  and  spirited  mode  in  which  she 
described  what  she  had  seen,  gave  a  new  charm  to  her 
already  fascinating  conversation.  She  obtained  parti- 
cular notice  from  the  Princess  of  Wales,  afterwards 
Queen  Caroline,  and  by  her  brilliant  acquirements  ex- 
cited the  praise  or  the  envy  of  every  competitor  for 
such  honours  as  the  admiration  of  a  court  can  bestow. 
The  excellence  of  her  sprightly  conversation  had  al- 
ready been  stamped  by  the  approbation  of  Pope  ;  and 
at  her  return  from  Turkey,  tlie  poet  appears  to  have 
manifested  the  continuance  of  that  friendship  which  his 
lively,  though  rather  affected  letters,  had  so  warmly 
expiessed  during  her  absence.  He  earnestly  invited  her 
to  take  up  her  residence  at  Twickenham,  and  had  the 
pleasure  of  successfully  negociating  a  lease  of  Sir  God- 


frey Knellcr's  house  for  her  reception.  In  this  cele- 
brated village.  Lady  Mary  could  occasionally  exchange 
the  gaieties  of  fashionable  life  at  London  for  the  com- 
pany of  those  celebrated  characters  who  frequented  the 
society  of  Pope,  and  diversify  the  flatteries  nf  Dr.  Young 
and  her  second  cousin,  Henry  Eielding,  by  the  conversa- 
tion of  Swift,  Gay,  and  Arbuthnot. 

But  the  friendship  of  wits  is  proverbially  fragile.     In 
the  case  of  Pope  and  Lady  Mary,  its  existence,  render- 
ed   precarious    by   the   conflicting  claims  of  a    vanity, 
which  on  both  sides    sought    gratification    in   the   dan- 
gerous province   of    satire,  was  shortened   by  political 
hostility.     Dissatisfied  with  the  quantity  of  praise  whicl\ 
the  world  bestowed  on  Pope  for  correcting  her  produc- 
tions, and  which  the  poet,  it  was  thought,  did  not  stea- 
dily enough  refuse,  Lady  Mary  had  for  some  time  omit- 
ted consulting  him  on  such  occasions;  and  this  coldness 
was  increased  at   the   accession  of  George  II.    by    her 
avowed  partiality  for  Sir  Robert  Wulpole,  and  her  inti- 
macy with  Lord  Hervey,  which  could  not  but  offend  a 
professed  follower  of  Bolingbroke.     The  publication  of 
the    Town   Eclogues    completed   this   alienation.     Lady 
Mary  had  several  years  before  submitted  these  poems 
to  Pope's  inspection,  and  as  the  satire  or  scandal    they 
were   supposed  to  contain  rendered  them   an  object  of 
general    curiosity,  copies   were   extensively   circulated, 
and  to  print  them  became  a  fit  speculation  for  the  noted 
Edmund  Curl.     In  spite  of  remonstrances   and  threats, 
the  work  came  out  under  Pope's  name ;  and  Lady  Mary, 
defrauded  of  praise,   and  suspecting  collusion,  not  only 
renounced   all   intercourse  with  him,  but  displayed  the 
resentment   of  forfeited   friendship  in   bitter    sarcasms, 
which  were  too  faithfully  reported  to  the  object  of  them. 
The    irritable    nature  of  Pope  was   little   calculated   to 
brook  such  treatment.     His  opinion  of  Lady  Mary,  un- 
der the  name  of  Sappho,  expressed   in  his  satires  with 
more  rancour  than  taste  or   wit,  called  forth    from    his 
victim,  and  her  coadjutor.  Lord  Hervey,  also  stigmatized 
under  the  name  of  Sporus,  those  "  verses  addressed  to 
the  translator  of  the  first  satire  of  the  Second    Book  of 
Horace,"   the  private  circulation   of  which   produced  a 
letter  from  Pope  to  his  antagonists,  disavowing  any  such 
intention  as  the  one   imputed  to   him.     Much  has  been 
said  of  the  malignity  displayed  by    Pope   in   this  attack, 
and  of  the  meanness  with  which  he  attempted  to  recede 
from  it.     Certainly  the  accusations  brought  against  Sap- 
pho are  of  a  character  sufficiently  black,  and  the  author's 
equivocal   statements   about   their  application   seem   to 
argue  considerable  weakness  of  mind  ;  but,  if  without  in- 
vestigating how  far  such  accusations  might  be  founded 
on  truth,  we  condemn  the  man  who,  under  the  mask  of  a 
moralist,  stoops  to  gratify  his  individual  hatred,  we  are 
compelled  at  the  same   time  to  admit,  that  his  antago- 
nists appear  to  have  wanted  the  power  rather  than  the 
will,  to  be   e(jually   barbarous.     It  is  matter  of  regret, 
that  the  friendship  of  Pope  and   Lady    Mary   was  con- 
verted into  enmity  :    but   the  means  adopted  by  the  one 
party   to  satisfy  that  enmity  were  hardly  less  blameable 
than  those  adopted  by  the  other.     A  fierce,  though  dull 
execration  of  Pope's  malice  and  deformity,  is  but  awk- 
wardly   blended    with   censures  of   his    virulence   and 
coarseness. 

The  quarrel  with  this  formidable  satirist  produced 
disagreeable  results  for  Lady  Montagu.  It  no  doubt 
contributed  to  spread  those  black  reports  about  her 
character  and  conduct,  to  which  the  many  victims  of 
her  sarcastic  pleasantry  were  at  all  times  willing  listners. 
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She  still  lived  at  court  with  the  great  and  gay,  sharing 
or  directing  their  amusements,  admired  for  the  pungen- 
cy of  her  wit,  and  the  sprightliness  of  her  occasional 
verses,  but  her  life  seems  not  to  have  been  happy.  To 
other  sources  of  solicitude,  ill  health  was  at  last  added  ; 
and  in  1739,  with  Mr.  "Wortley's  consent,  slie  resolved 
to  fix  her  abode  in  Italy.  Passing  through  Venice, 
where  much  respect  was  shown  to  her,  she  visited  Rome 
and  Naples,  and  after  having  spent  several  months  at 
Chamberry  and  Avignon,  she  finally  settled  at  Brescia. 
From  this  city,  she  j-flerwards  removed  to  Lover,  on  the 
northern  shore  of  the  Lake  Iseo,  for  the  benefit  of  its 
mineral  waters;  where,  having  purchased  and  refitted 
an  elegant  house,  she  divided  her  attention  between 
reading  and  managing  the  concerns  of  her  vineyard. 
With  a  small  and  select  society,  she  seems  to  have  en- 
joyed more  contentment  in  this  retired  situation  than  her 
former  habits  would  have  led  us  to  expect.  About  the 
year  1758,  however,  she  exchanged  her  solitude  for 
the  aniusetiients  of  Venice,  in  which  city  she  remained 
till  1761,  the  period  of  Mr.  Wortlcy's  death.  She  then 
yielded  to  the  solicitations  of  her  daughter,  the  Countess 
of  Bute,  and  after  an  absence  of  twenty-two  years,  she 
returned  to  England  in  the  month  ol  Ociobcr.  But  her 
health  had  suffered  much,  and  a  gradual  decline  termi- 
nated in  death,  on  the  21st  of  .\ugubt,  1762. 

Overawed  by  Pope  and  his  associates,  Lady  Mary 
had  ventured  to  publish  nothing  during  her  lifetime. 
The  Town  Eclogues,  above  alluded  to,  were  printed 
\inder  Pope's  name,  and  though  his  editors  have  con- 
tinued to  assign  the  "  Basset  Table,"  with  the  "  Draw- 
ing  Room,"  to  him,  and  the  "  Toilet"  to  Gay,  she 
seems,  in  fact,  to  have  been  the  author  of  them  all.  Se- 
veral of  her  other  poems  had  appeared  in  different  col- 
lections, but  it  was  without  her  permission.  If  we  may 
judge,  however,  from  an  expression  employed  in  writ- 
ing to  her  sister,  the  Countess  of  Mar,  it  would  seem 
that  Lady  Mary  contemplated  the  posthumous  publica- 
tion of  her  letters;  and,  towards  the  conclusion  of  her 
residence  in  Italy,  she  had  actually  transcribed  that 
part  of  them  which  relates  to  Mr.  Worlley's  embassy. 
The  manuscript,  entrusted  to  Mr.  Lowden,  a  clergy- 
man at  Rotterdam,  was  surreptitiously  printed  by  Beck- 
ett in  1763;  and  the  curiosity  which  it  had  long  excited 
in  tlie  world,  was  finally  gratified  by  the  publication  of 
all  her  poems  and  letters  in  1803.  The  edition,  under- 
taken at  the  request  of  her  grandson,  the  Earl  of  Bute, 
was  superintended  by  Mr.  Dallaway,  who  prefixed  to  it 
a  life  of  the  author. 

Concerning  the  merits  of  Lady  Montagu's  poems,  it 
is  not  necessary  to  say  much.  Suggested  chiefiy  by 
ephemeral  topics,  they  seem  to  have  been  written  with- 
out great  care.  They  are  not  polished,  but  across  their 
frequent  harshness  and  infelicity  of  expression,  we  can 
easily  discern  considerable  vivacity  of  conception,  ac- 
companied with  some  acuieness  in  discriminating  cha- 
racter and  delineating  manners.  It  is  to  be  regretted 
that  they  aie  not  always  free  from  indelicacy. 

Bu'  L»dy  Mary's  principal  merit  is  to  be  sought  for 
in  her  letters.  Those  written  during  the  embassy  were 
loudly  applauded  at  first,  and  they  have  since  maintain- 
ed a  conspicuous  place  in  this  still  seamy  department  of 
English  literature.  The  official  character  of  Mr.  Wort- 
ley  procured  her  admittance  to  whatever  was  splendid 
or  attractive  in  every  country  which  they  visited.     She 


seems  to  have  been  contented  with  herself,  and  therefore 
willing  to  be  pleased  with  others ;  and  her  cheerful, 
sprightly  imagination,  the  elegance,  the  case,  and  airi- 
ness of  her  style,  are  deservedly  admired.  Succeeding 
and  more  minute  observers  have  confirmed  the  accuracy 
of  her  graphic  desciiptions.  Her  other  letters  ate  of  a 
similar  stamp.  The  continual  gaiety,  the  pungent  wit, 
with  which  she  details  the  passing  follies  of  a  court,  but 
too  successfully  imitating  that  of  I>ouis  XV.,  render  her 
letters  extremely  amusing.  In  those  written  from  her 
retirement  at  Lover,  we  discern  the  same  shrewdness  of 
observation,  with  a  little  more  carelessness  of  expres- 
sion. The  pensive,  calm  regret  which  tlicy  breathe, 
and,  above  all,  the  tender  affeclion  for  her  daughter,  tne 
Countess  of  Bute,  to  whom  they  are  generally  addressed, 
perhaps  more  than  compensate  for  the  absence  of  that 
flow  of  spirits  and  exuberance  of  incident,  which  distin- 
guished tne  correspondence  of  her  youth.  In  a  literary 
point  of  view.  Lady  Mary's  writings  certainly  do  not  be- 
long to  a  very  elevated  class,  but  they  occupy  the  fii:t 
rank  in  their  class.  Considering  the  times  and  the  cir- 
cumstances of  the  writer,  they  may  safely  be  called  ex- 
traordinary. And,  though  the  general  difiusion  of  know- 
ledge within  the  last  century  has  rendered  it  common 
for  females  to  write  with  elegance  and  skill  upon  far 
higher  subjects.  Lady  Mary  deserves  to  be  remembered 
as  the  first  English  woman,  who  combined  the  know- 
ledge of  classical  and  modern  literature  with  a  pene- 
trating judgment  and  correct  taste,     (t.  c  ) 

MONTAUBAX,  a  town  of  France,  and  the  capital 
of  the  depaitment  of  the  Tarn  and  Garonne.  It  is  si- 
tuated upon  elevated  ground  on  the  Tarn,  which  pur- 
sues a  winding  course  beneath  it,  through  meadows  and 
woods.  It  consists  of  the  old  and  new  town,  on  the  right 
bank  of  the  Tain,  and  of  the  Ville  de  Bourbon,  on  the 
left,  the  communication  being  made  by  a  bridge  of  brick. 
The  streets  and  houses  are  in  general  good.  The 
square  in  the  centre  has  good  buildings  of  painted  brick, 
with  a  double  range  of  arcades.  From  this  square 
eight  streets  diverge.  The  chief  public  buildings  and 
establishments  are,  the  cathedral,  the  bishop's  palace, 
the  ci-devant  college  of  the  Jesuits,  an  observatory,  a 
society  of  arts  and  sciences,  and  a  public  library.  The 
Piotestant  university,  suppressed  in  1629,  was  re-es- 
tablished by  Bonaparte  in  1810,  and  has  four  professors 
of  divinity.  The  chief  manufactures  of  the  place  are, 
silk  stuff's,  stockings,  linens,  serge,  and  woollen  stuffs. 
From  the  elevated  public  walk,  called  the  Falaise,  there 
is  a  splendid  view  over  one  of  the  finest  plains  in  France. 
The  view  extends  to  the  distance  of  30  leagues,  and  is 
terminated  on  one  side  by  the  sea,  and  on  the  other  by 
the  Pyrennees.  Population  of  the  town,  24,000,  about 
half  of  whom  live  within  the  walls.  The  position  of  the 
observatory  is  in  East  Long.  1°  20'  4o",  and  North  Lat, 
44°  0'55". 

MONT  BLANC.     See  Bi..\.vc. 

MONTESQUIEU,  (Charles  de  Secondat,  baron  of) 
and  likewise  of  la  Brede,  was  born  at  the  mansion-house 
of  the  latter  estate,  near  Bordeaux,  on  the  13th  of  Ja- 
nuary, 1689.  His  father,  at  one  time  a  soldier,  had  soon 
relinquished  that  profession :  and  young  Montesquieu 
was  early  destined  to  ihe  bar,  from  wi^ich  his  paternal 
grandfather  and  uncle  had  successively  risen  to  the  dig. 
nity  ol  firesident  a  mortier*  in  the  parliament  of  their  na- 
tive province.     His  education  was  carefully  attended  to  ; 
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.5  mortier  relates  to  the  species  of  cap  worn  by  that  officer. 
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and  the  flattering  presages  of  chiltlhood  being  in  this  therefore,  and  signified,  that  although  for  particular  rea- 
case  followed  by  judicious  management,  were  afterwards  sons  he  liad  not  acknowledged  the  Lettrca  Pcrsanea,  he 
complctvily  verified.  On  the  24tl)  of  February,  1714,  he  was  very  far  from  wishing  to  disown  that  work,  which 
became  an  advocate  in  the  parliament  of  Bordeaux ;  and  appeared  to  contain  nothing  disgraceful  to  liim,  and 
the  office  of  president  a  mortier  in  that  court  was  con-  which  ought  at  least  to  be  read  before  it  was  con- 
signed to  him  by  the  uncle  already  meiuioiicd,  on  the  demned.  Struck  by  these  remonstrances,  the  cardinal 
13ih  of  July,  I "16.  He  also  inherited  llie  property  of  peiused  the  work;  the  objections  were  removed;  and 
that  rclatinn,  who  had  lost  an  only  son.  France  avoided  the  disgrace  of  forcing  this  great  man  to 
The  new  president  sustained  the  reputation  which  his  depart,  as  he  had  threatened,  and  seek  among  foreigners, 
predecessor  had  acquired.  His  colleagues  showed  who  invited  him,  the  security  and  respect  which  his  own 
what  opinion  they  entertained  of  his  address  and  inte-  country  seemed  little  inclined  to  grant.*  The  24th  of 
grily,  by  charging  him  with  the  remonstrance,  which  January,  1728,  is  the  date  of  his  admission;  and  the  in- 
ihey  judged  it  proper  to  make,  against  the  imposition  of  augural  discourse  pronounced  by  him  on  that  occasion 
a  new  tax,  during  the  minority  of  Louis  XV.  in  1722.  appears  to  have  been  distinguished  by   that  originality 


This  delicate  task  he  successfully  accomplished. 

But  the  attainment  of  professional  honour  was  not  the 
chief  object  of  Montesquieu's  ambition.  Following  the 
insliiiciivc  bent  of  genius,  he  was  unwearied  in  acquiring 
general  knowledge  ;  and  his  vigorous  mind  seems,  at  an 
early  p'jriod,  to  have  conceived  the  germ  of  those  ideas, 
which  he  afterwards  so  brilliantly  developed  in  his  writ- 
ings. Before  the  age  of  twenty,  he  had  studied,  with 
higher  views  than  those  of  a  mere  lawyer,  the  voluminous 
■Works  which  treat  of  Roman  jurisprudence:  his  regu- 
lar abstract  of  their  contents  was  probably  the  ground- 
work of  the  Esjirit  des  Lois.     But  though  already  cher- 


for  which  all  his  writings  are  remarkable. 

A  short  lime  before  this  event,  Montesquieu  had 
quitted  his  judicial  charge.  Full  of  the  important  ideas 
which  had  long  occupied  his  attention,  he  determined  to 
renounce  every  engagement  which  might  obstruct  the 
perfection  and  publication  of  them.  To  qualify  himself 
for  the  arduous  task  of  investigating  and  appreciating 
the  different  political  or  civil  constitutions  of  ancient  and 
modern  times,  he  judged  it  requisite  to  travel — that,  so 
far  as  jjossible,  he  might  study  the  manners  and  charac- 
ter, the  physical  and  moral  condition  of  the  European 
nations,  by  actual  inspection.     In  pursuance  of  this  ob- 


ishing  the  hope  of  fame,  he  felt  no  impatience  to  show     ject,  he  set  out  for  Vienna,  along  with  Lord  Waldegrave, 


himself  before  the  world.  It  was  not  till  the  age  of 
thirty-two,  that  his  first  production,  the  Lettres  Persanes, 
■was  given  lo  the  public  in  1 721,  without  the  author's  name. 
If  the  Siamois,  of  Dufreni,  or  the  Es/iion  Turc,  suggested 
the  plan  of  this  work,  its  execution  is  entirely  original. 
"  The  delineation  of  oriental  manners,"  says  d'Alembert, 


the  English  ambassador.  From  this  city,  after  convers- 
ing with  the  celebrated  Prince  Eugene,  and  surveying 
all  that  seemed  worthy  of  notice,  he  passed  into  Hungary, 
and  afterwards  to  Italy,  where  he  met  with  Lord  Ches- 
terfield, and  travelled  in  his  company  to  Venice.  Here 
he  found  our  noted  countryman,  John  Law,  still  fostering 


"  real  or    supposed,  of   the  pride   and   the   dulness  of    magnificent  projects,  though  reduced  to  gain  a  preca 


Asiatic  love,  is  but  the  smallest  of  the  author's  objects  ; 
it  serves  only,  so  to  speak,  as  a  pretext  for  his  delicate 
satire  of  our  customs  ;  and  for  other  important  matters 
which  he  fathoms,  though  appearing  but  to  glance  at 
them."  The  work  was  generally  read  and  admired ; 
but  some  censures  bestowed  upon  the  conduct  of  Louis 
XIV.  caused  it  to  be  regarded  with  an  evil  eye  at 
Court ;  and  one  or  two  sarcasms  levelled  at  the  Pope 
awakened  the  zeal  of  such  as  were  rigidly  devout,  or 
found  it  convenient  to  seem  so.  The  author  was  in- 
dustriously lepresented  as  a  man  equally  hostile  to  the 
interest  of  religion  and  the  peace  of  society.  Those  ca- 
lumnies  reached  the  ear  of  Cardinal   de  Fleury  ;  and 


nous  livelihood  by  often  risking  his  sole  possession,  a 
diamond,  at  the  gaming  table.  Whilst  examining  the 
singular  institutions  of  this  republic,  and  canvassing  the 
subject  with  eager  frankness  in  places  of  public  resort, 
Montesquieu,  being  informed  by  a  friend  that  the  go- 
vernment took  offence  at  his  procedure,  was  cautioned 
to  withdraw,  if  he  wislied  to  avoid  a  scrutiny  which 
might  be  troublesome,  and  perhaps  dangerous.  He  in- 
stantly embarked  for  Fncina,  where  he  arrived  in  safety, 
though  not  till,  in  his  fear  of  being  overtaken  by  some 
gondolas  which  appeared  to  aim  at  reaching  the  ship, 
he  had  consigned  his  manuscript  remarks  to  the  waves.t 
He  next  visiied  Rome  ;  and    having  surveyed    Switzer- 


when  Montesquieu,  sustained  by  the  public  opinion  of  land  and  the  United  Provinces,  he  repaired  to  this  coun- 

his  talents,  applied  for  the  place  which  M.  Sacy's  death  try  in  1730.     Newton  and    Locke  were  dead;  but   the 

had   left  vacant  in  the   French   academy,   that  learned  philosophical  traveller  found  men  in  England   qualified 

body  was  made  to  understand,   that   his   majesty  would  to   estimate    his  talents;  respected    and    patronized   by 

never  give  his  consent  to  the  writer  of  the  Lettres  Per-  Queen  Caroline,  he  enjoyed  the  intimacy  of  Pope,  Bo- 

saries  ;  because,  though  his  majesty   had  not   read   the  lingbroke,  and   many  other  eminent   characters  of  that 

■work,  persons  in  whom  he  placed  confidence  had  shown  period. 

him  its  poisonous  tendency.     Without  feeling  too  much  From  England,  Montesquieu   returned   to  La  Brede. 

anxiety  for  literary  distinction,    Montesquieu   perceived  Tlie  striking  scenes   which   he  had   examined,   and   the 

the  fatal  effect  that   such  an  accusation   might  produce  distinguished    persons    with    whom   he   had    associated, 

upon   his  dearest  interests.     He  waited   upon   Fleury,  could  not  but  furnish  matter  of  deep  and  extensive  re- 

*  Voltaire  represents  this  matter  in  another  light.  "  He  (Montesquieu)  adopted  a  skilful  artifice  to  regain  the  minister's  favour ; 
.11  two  or  three  daj-s  he  prepared  a  new  edition  of  his  book,  in  which  he  retrenched  or  softened  whatever  might  be  condemned 
i»y  a  Cardinal  and  a  minister.  M.  de  Montesquieu  himself  carried  the  work  to  Fleury,  no  great  reader,  who  examined  a  part  of  it : 
this  air  of  confidence,  iupported  bv  the  zeal  of  some  persons  in  authority,  quieted  the  Cardinal,  and  Montesquieu  gained  admission  to 
the  Academy."  Ecnvui'ns  ilii  Si'ecle  tie  Louis  XIV  ^  Muniesifnieii.  The  authenticity  of  this  statement,  however,  appe  ars  to  rest  solely 
•n  VoUaire's  evidence,  not  aitoj^e-ther  unexceptionable  in  the  present  case.     D'Alembert's  account  is  generally  preferred. 

-j-  In  the  Diclioiintiire  Jiiograpldqtie,  lliis  affair  is  said  to  have  been  a  mere  frolic,  inve-nted  and  executed  by  Lord  Chesterfield,  to  con- 
vince Montesquieu  of  his  error  in  maintaining  that  French  vivariln  was  preferable  to  English  good  sense.  But  his  Lordahip's  logic,  as 
»  »11  as  urbanity,  must  have  left  him,  before  he  could  make  use  of  such  an  argument.     The  statement  seems  to  be  incredible. 
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flection  to  a  mind  so  gifted.  Perhaps  liis  well  known 
observation,  that  Germany  is  a  country  fit  lo  travel  in, 
Italy  to  sojourn,  England  to  think,  and  France  to  live  in, 
exhibits  rather  more  pointedness  than  truth;  but  the 
practical  knowledge  whicli  he  had  acquired  respecting 
men  and  governments,  was  advaniageousiy  applied  in 
his  future  productions.  The  first,  in  orilcr  of  time,  is 
an  Essay,  Sur  les  caiiaea  de  la  Grandeur  ec  de  la  Deca- 
dence des  Romains,  completed  during  the  two  years  of 
his  seclusion  at  la  Brede,  and  published  in  1734. 

In  attempting  to  derive  the  grandeur  and  downfall  of 
Rome  from  the  admitted  principles  of  human  nature, 
Montesquieu  gave  a  ntw  turn  to  such  investigations. 
If  some  elements  of  a  problem  so  complex  have  been 
omitted,  and  others  rated  too  high  or  too  low,  the  work 
must  be  allowed  to  exhibit  views  of  political  society,  at 
all  limes  specious,  often  equally  just  and  profound:  the 
vivid  pictures,  the  acute  and  original  thoughts,  with 
which  it  every  where  abounds,  are  to  be  traced  in  many 
succeeding  speculations.  It  deserves  praise  also  for  the 
manly  and  liberal  tone  of  feeling  that  pervades  it. 

But  the  chief  basis  of  Montesquieu's  fame  is  the 
Esfirit  des  Lois,  published  in  1748.  His  profession  had 
led  him  to  examine  the  subject  of  law  with  great  mi- 
nuteness ;  and  he  appears,  from  an  early  period,  to  have 
aimed  at  discovering  some  system  which  might  serve 
to  connect  the  isolated  facts  of  a  science,  the  extent  and 
confusion  of  which  increased  with  his  knowledge  of  it. 
Hitherto,  writers  on  jurisprudence  had  limited  their  views 
to  the  codes  of  particular  states,  or  to  metaphysical  dis- 
cussions concerning  the  abstract  rectitude  of  those  codes. 
But  the  object  of  Montesquieu  was  diflerent,  and  much 
more  comprehensive.  Embracing  the  various,  and  ap- 
parently capricious  systems  of  law,  as  they  regard  com- 
merce, religion,  or  civil  rights,  in  every  country  which 
travellers  or  historians  make  known  to  us,  he  endeavours 
to  elicit  regularity  from  this  chaos,  and  to  derive  the  in- 
tention of  each  legislator,  or  at  least  the  utility  of  his 
law,  from  some  circumstances  in  the  natural  or  political 
situation  of  those  to  whom  it  is  addressed.  The  attempt, 
if  not  entirely  successful,  was  arduous  and  vast:  it  was 
likewise  altogether  new.  The  reading  alone  which  it 
presupposes  would  ha\e  deterred  a  man  of  common 
ardour;  especially  if,  like  the  author,  almost  totally  de- 
prived of  sight,  lie  had  been  compelled  to  employ  the 
eyes  of  others.  But  although  the  Esfirit  des  Lois  can- 
ned be  regarded  as  a  full  and  correct  solution,  it  is  at 
least  a  splendid  theory ;  and  the  labour  of  twenty  years 
devoted  to  produce  it,  the  enthusiasm  required  for  sus- 
taining such  an  effort,  were  by  no  means  misapplied.  The 
abundance  of  curious,  and  generally  authentic  informa- 
tion, with  which  the  work  is  sprinkled,  renders  it  in- 
structive even  to  a  superficial  reader;  while  the  vigor- 
ous and  original  ideas  to  be  found  in  every  page  of  it, by  an 
attentive  one,  never  fail  to  delight  and  astonish  where 
they  convince,  and  to  improve  even  where  the  truth  of 
them  seems  doubtful.  The  brilliant  hiots,  correct  or 
otherwise,  which  the  author  scatters  round  him  with  a 
liberal  hand,  have  excited  or  assisted  the  speculations 
of  others,  in  almost  every  department  of  political  eco- 
nomy ;  and  Montesquieu  is  deservedly  mentioned  as  a 
principal  founder  of  that  important  science.     The  me- 


rits of  his  work  are  farther  enhanced  by  his  style,  which, 
though  emphatic  and  perspicuous,  rather  than  polished, 
abounds  in  elegant  sarcasm,  in  vivid  and  happy  turns  of 
expression,  which  remind  us  of  his  coun.ryman,  Mon- 
taigne. 

Among  the  defects  of  the  Esfirit  de  Lois  may  be 
numbered  its  want  of  method,  partly  apparent,  partly 
real.  The  transitions  arc  universally  abrupt ;  the  brevity 
sometimes  degenerates  into  obscurity,  and  the  smartness 
into  affectation.  Though  the  author's  tone  is  always  de- 
cided and  positive,  his  statements  and  specuL.ions  are  oc- 
casionally uncertain  or  erroneous:  in  particular,  the  ef- 
fects attributed  to  climate  (some  of  which  may  have 
been  borrowed  from  Bodin's  Methodus  Histories)  are 
greatly  exaggerated.  But  whatever  blemishes  the  woik 
may  have,  it  is  entitled  to  the  high  praise  of  steadily  sup- 
porting the  cause  of  justice  and  humanity,  witnout  de- 
parting from  the  moderation  and  reserve  proper  in  com- 
bating established  prejudices. 

The  reputation  which  its  author  had  already  gained, 
procured  for  the  Esfirit  de  Lois  a  sufficient  degree  of 
attention  ;  but  the  work,  on  its  first  appearance,  was 
very  unfavourably  received.  Such  as  were  unable  or 
unwilling  to  relish  the  deep  philosophy  of  its  matter, 
attached  themselves  to  the  blemishes  of  its  manner,  and 
affected  to  despise  it.  The  Chancellor  Daguesseau  ob- 
sei  ved,  that  it  should  have  been  denominated  De  L'esfiric 
sur  les  lois  ;  and  the  pun  obtained  a  circulation  far  above 
its  merit.  Voltaire  also,  being  one  day  visited  by  the 
Abbt  Olivet,  whilst  perusing  the  work,  exclaimed, 
Venez,  L'ylbbe,  venez,  lire  Arlequin  Grotius*.  The  ge- 
neral voice  of  Europe,  indeed,  soon  put  such  criticisms 
to  silence  ;  but  it  was  only  to  excite  others  of  a  graver 
and  more  dangerous  nature.  The  Editor  of  the  Gazette 
Ecclesiastique,  long  deeply  engaged  in  the  Jansenist 
quarrels  which  agitated  France  for  many  years,  assailed 
the  author  of  the  Esfirit  des  Lois,  in  two  pamphlets, 
with  the  charge  of  deism,  and  the  weightier,  though 
contradictory  one,  of  following  the  doctrines  of  Spinosa. 
The  defence  which  Montesquieu  published,  admirable 
for  its  strain  of  polite  irony,  candour,  and  placid  con- 
tempt, was  entirely  triumphant.  Indeed,  abilities  of  a 
much  lower  order  than  his,  would  have  sufficed  to  cover 
with  ridicule  the  weak  and  purblind  adversary,  who  dis- 
covered the  source  of  the  Esfirit  des  Lois  in  the  Bull 
Unigenitus,  and  blamed  his  opponent  for  neglecting  lo 
examine  the  doctrines  of  grace  and  original  sin.  It  is 
to  be  wished,  that  Montesquieu  had  employed  means  as 
legiiimaie  to  counteract  Dupiii's  criticism.  His  ad- 
mirers would  willingly  forget,  that  when  a  copy  of  this 
work,  now  ready  for  circulation,  fell  into  his  hands,  he 
carried  it  to  the  royal  mistress,  Madame  Pompadour, 
and  allowed  her  to  inform  Dupin,  thai  as  the  Esfirit  des 
Lois  enjoyed  her  special  favour,  all  objections  to  it  must 
be  instantly  suppressed. 

Some  excuse  for  this  part  of  Montesquieu's  conduct 
may  perhaps  be  found  in  the  growing  infirmity  of  his 
health,  which  rendered  him  daily  less  capable  of  en- 
during the  vexation  of  such  contests.  In  fact,  the 
chagrin  already  produced  by  them,  ihe  effects  of  study, 
and  the  civilities  of  the  great,  who  courted  his  society 
with  an  eagerness    which   he  felt  would   be  fatal,  had 


•  This  anecdote  is  reported  by  M.  Siiard,  who  had  it  personally  from  (llivet.  If  \  oltaire  really  used  the  epithet  in  question,  ii 
must  not  be  considered  as  expressinglhe  deliberate  opinion  which  that  extraordinary  person  had  formed  of  the  Esprit  iles  Jais;  to 
the  author  of  which,  notwithstanding  their  mutual  dislike,  he  pays  a  just  and  elegant  tribute,  in  the  discourse  read  at  his  admission 
into  the  Acaderov. 
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gradually  undermined  a  constitution,  at  no  lime  very 
I'uLiust.  In  the  beginning;  of  February  1755,  lie  was 
seized  with  an  inilainmulion  ol  the  lungs,  which  soon 
proved  mortal.  His  last  days  were  soothed  by  the 
sympathy  of  all  ranks  of  men:  and  thoui^h  loaded  with 
the  most  cruel  pains,  far  from  his  family,  and  insulted 
by  the  officious  visits  of  Father  Ruutli  (an  Irish  Jesuit, 
■Nvho  afterwards  forged  a  letter  in  his  name),  the  peace 
and  ccjuality  of  soul  which  had  marked  the  tenor  of  his 
life  dui  not  forsake  him  at  the  close  of  it.  He  expired 
on  the  loth  of  Febru.iiy,  aged  66  years  and  a  few  days. 

The  private  character  of  Montesquieu  appears  to 
have  been  such  as  the  perusal  of  his  works  might  leud 
us  10  antici|)ate.  Possessing  that  calm  independence 
vhich  secured  him  respect,  he  possessed  also  that  mild- 
ness and  benignity  of  cliaracter  which  displayed  itself 
in  a  cheerful  lem])cr,  and  obtained  him  universal  love. 
He  was  distinguished  by  the  readiness  which  he  always 
manifested  to  use  his  intluence  with  the  government, 
in  behalf  of  persecuted  men  of  letters :  and  strict  fru- 
gality frequently  enaliled  him,  without  impairing  the 
property  of  his  family,  to  mitigate  the  wants  of  the  in- 
digent. 

A  multitude  of  anecdotes  attest  the  extent  of  his  col- 
loquial powers.  The  number  of  nations  and  celebrated 
men  whom  he  had  seen,  the  vigmir  of  his  mind,  its 
boundless  fertility  in  original  and  lively  ideas,  rendered 
liis  convei  sation  at  once  instructive  and  fascinating.  It 
was  curt,  like  his  style,  without  bitterness  or  satire,  yet 
full  of  attic  salt,  to  which  his  Gascon  accent  perhaps 
added  new  charms.  The  frequent  al)sence  of  mind,  for 
■which  he  was  remarkable,  never  occurred  in  a  serious 
or  interesting  discussion:  it  was  not  affected  ;  and  he 
constantly  awoke  fro.-n  it  by  some  brilliant  saily  fitted 
to  revive  the  conversation.  Though  living  with  the 
great,  and  formed  to  delight  the  most  polished  circles, 
he  could  yet  derive  information  and  pleasure  from  the 
simplest  objects,  and  felt  at  all  limes  happy  to  exchange 
the  splendid  bustle  of  Paris  for  books  and  repose  at 
La  Brede.  It  must  have  been  a  striking  spectacle  to 
see  this  teacher  of  piiilosophers,  seated  beneath  an  oak 
in  his  pleasure  grounds,  and  in  order  to  relax  his  mind 
from  the  studies  which  he  never  carried  to  excess,  con- 
versing gaily  with  a  crowd  of  peasants  in  their  own 
patois,  adopting  their  views,  invesii<ating  their  genius, 
supremely  happy  if  his  influence  could  terminate  their 
disputes,  or  solace  their  troubles.  His  touching  inter- 
view with  the  Marseillese  artisan  ;  his  delight  on  learn- 
ing that  this  young  man  devoted  every  evening  to  ply 
as  a  boatman  for  the  ransom  of  a  father  captive  in  Bar- 
bary ;  his  generous  and  delicate  reward  of  such  afFec- 
tionateness  have  been  made  the  subject  of  a  drama  en- 
titled l.e  Bienfait  Annonymc. 

Montesquieu,  in  1715,  had  married  Demoiselle  Jeanne 
de  Larligne,  whose  father,  Pierre  de  Lanigne,  was 
Lieutenant-Colonel  in  the  regiment  of  Maulevrier.  She 
bore  him  two  daughters  and  a  son.  The  latter,  Jean 
Uaptiste  dc  Secondat,  less  noted  for  his  respectable 
talents,  ihan  for  the  abstraction  of  his  manners,  wrote 
several  tracts  on  commerce  and  natural  history.  Ho 
frequently  resided  in  London,  where  some  of  his  works 
■were  published.  He  died  at  Bourdeaux  in  1796,  aged 
80  years. 

Besides  the  works  above  enumerated,  Montesquieu 
is  aul'ior  of  the  Tein/ilc  dc  Gnide,  which  quickly  follow- 
ed his  Lettres  J'ersa?ies.  Toe  Pensees  Diverses^coWecr.- 
cd  from  his  manuscripts,  was  published  in  1758  ;  the  Let- 


trea  Familieres  in  1767.  None  of  these  productiona 
are  destitute  of  genius,  but  they  cannot  add  much  to 
the  reputation  of  a  man  otherwise  so  distinguished. 
His  works  have  all  been  translated  into  English.  The 
best  edition  in  tlie  original  language  is  thought  to  be 
that  of  Paris,  1796,  5  vols.  4lo,  or  that  of  Bale,  1799,  8 
vols.  8vo.   (t.   c.) 

MONTE  VIDEO,  a  town  of  South  America,  in  the 
province  of  Buenos  Ayres,  situated  on  a  gentle  eminence 
on  the  north  side  of  the  river  Plata.  The  town  occu- 
pies the  whole  of  the  promontory  that  forms  the  east 
point  of  the  harbour.  The  houses,  which  are  generally 
only  one  story  high,  witli  flat  roofs,  are  built  of  stone 
and  brick.  I'he  town  having  an  elevated  situation,  and 
the  houses  being  interspersed  with  gardens  and  trees, 
has  a  line  appearance  from  the  harbour.  The  public 
buildings  are,  the  cathedral,  which  is  handsome;  the 
town-house,  and  the  prison,  which  are  situated  in  the 
great  square.  There  is  a  lighthouse  on  the  mountain, 
which  overlooks  the  town,  and  gives  it  its  name.  The 
town  is  defended  by  regular  stone  fortifications,  which 
enclose  the  whole  peninsula.  The  trade  consists  in 
hides,  tallow,  and  dried  beef.  Coaise  copper  from 
Chili,  in  squjre  cakes,  is  sometimes  shipped  here.  West 
Long.  56°  1-1'  38",  and  South  Lat.  34°  54'  48*.  For  a 
full  account  of  the  history  of  the  place,  and  of  the  pro- 
vince, see  Buenos  Ayues. 

MONTFAUCON,  Bkrn-akd  de,  a  celebrated  French 
antiquary,  was  born  at  Soulagc,  in  Languedoc,  on  the 
17ih  of  January,  1655.  His  parents,  distinguished 
among  the  nobility  of  those  parts,  usually  resided  at  the 
chateau  of  RoquetaiUade,  where  he  lived  till  the  age 
of  six  yeirs.  His  education  was  then  entrusted  to  the 
Peres  de  la  doctrine  ChrSticnne  at  Limoux,  under  whose 
direction  his  zeal  and  assiduity  were  rewarded  by  a 
suitable  progress  in  classical  learning.  Before  leaving 
the  paternal  roof,  his  taste  for  reading  had  attracted  the 
notice  of  Pavilion,  Bishop  of  Aleth,  who  predicted  the 
young  man's  future  eminence;  and  in  this  new  seminary, 
the  perusal  of  Piutarch  is  said  still  farther  to  have  ex- 
cited his  enthusiasm.  Yet  the  promises  of  that  early 
age  at  first  seemed  likely  to  be  disappointed.  iMontfaucon 
adopted  the  profession  of  arms,  and  the  contemplation 
of  classical  antiquity  was  exchanged  for  active  service 
in  the  wars  of  Germany,  under  Marsha!  Turenne.  But 
the  character  originally  impressed  upon  Montfaucon's 
genius,  though  obscured,  was  not  obliterated  :  the  destli 
of  his  parents,  the  loss  of  his  superior  ollicer,  inspiied 
disgust  at  the  military  life;  he  quitted  tlie  regiment  of 
Perpignan  in  1675,  after  serving  two  campaigns  (in 
wliich  it  does  nut  appear  that  his  conduct  was  marked 
by  any  thing  but  the  fighting  of  a  duel),  and  entered  the 
congregation  of  St.  Maur,  where,  having  spent  the  ne- 
cesssary  period  of  probation,  he  assumed  the  habit  of  a 
Benedictine. 

In  that  tranquil  scene,  his  love  of  study  revived  in 
proportion  to  the  abatement  of  melancholy  ;  and  his  the- 
ological pursuits  were  mingled  with  the  investigation  of 
anticjuitv  The  fruit  of  these  ri searches  was  manifest- 
ed in  1688,  ijy  the  publication  of  his  first  original  work, 
La  verife  dc  I' Hisloire  de  Judit/i,  which  involved  an  ac- 
count of  the  Median  and  Assyiian  empires,  and  a  critical 
dissertation  concerning  tliat  history  of  the  latter,  which  is 
commonly  attril)uted  to  Herodotus. 

Tlie  reputation  for  learning  which  this  treatise  ac- 
quired, enhanced  by  several  co  iipiiations,  and  parii- 
ctilarly  by   his  edition  of  St.  Athanasms'    works,  pub- 
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lished  ten  years  afterwards,  procured  him  a  favourable 
reception  in  the  various  parts  of  Italy,  to  which  his  love 
of  antiquarian  studies  led  him,  in  1698.  At  Rome,  he 
officiated  as  procurator  of  his  order;  the  Pope  and  Car- 
dinals were  lavish  in  their  attentions;  and  Montfaucon, 
during  the  intervals  of  his  ecclesiastical  functions,  gave 
frequent  and  unequivocal  proofs  of  the  learning  which 
he  possessed,  and  was  anxious  to  augment.  It  is  related, 
that  Zacagni,  then  sub-librarian  of  the  Vatican,  feeling 
his  vanity  wounded  by  the  praise  bestowed  on  this  ac- 
complished foreigner,  laid  several  schemes  to  lower  him 
in  the  public  estimation.  One  day,  whilst  Montfaucon, 
among  a  crowd  of  distinguished  persons,  happened  to 
be  sauntering  in  the  librury,  Zacagni,  with  affected  po- 
liteness, requested  the  antiquary  to  favour  him  witli  the 
date  of  a  Gieek  manuscript,  which  he  spread  oat  before 
him.  Montfaucon  replied,  that  apparently  it  was  written 
about  700  years  ago;  his  antagonist,  with  a  triumphant 
sneer,  desired  him  to  observe  tlie  name  of  Basil,  the 
Macedonian,  wriiten  at  the  top;  the  Frenchman  asked 
if  it  was  not  Basil  Perphyrogenitus,  later  by  150  years; 
and  as  this,  upon  examination,  proved  to  be  the  case, 
Zacagni  retired  with  his  manuscript,  and  thenceforth  left 
the  stranger  at  peace. 

On  his  return  from  Italy,  in  1702,  Montfaucon  pub- 
lished the  Diarium  Ilalicum,  which,  besides  a  learned  ac- 
count of  the  antiquities  he  had  visited,  was  farther  en- 
riched by  some  ancient  Greek  and  Latin  treatises,  now 
printed  for  the  first  time.  It  deserves  to  be  remarked, 
that  this  work  was  translated  into  Engiis!)  aivout  twenty 
years  afterwards,  by  the  noted  Orator  H  "liy,  whose 
♦  gilt  tub,'  and  whose  labours  in  it,  as  '  the  Preacher  and 
the  Zany  of  his  age,'  have  been  immortalized  in  the 
Dunciad  of  Pope. 

After  the  period  of  his  return  from  Italy,  Montfau- 
con's  life  was  marked  by  nothing  but  the  successive 
appearance  of  his  writings.  The  Pateografiliia  Grisca, 
exhibiting  rules  to  determine  the  age  of  Greek  manu- 
scripts, appeared  in  1708  ;  and  his  great  work,  L'An- 
tiqiiite  ExfUiquee,\n  10  vols,  folio,  Latin  and  French,  was 
published  in  1719,  and  followed  by  a  supplement  of  5 
vols,  in  1724.  The  book  (of  which  this  edition  is  still 
reckoned  the  best)  contains  above  1200  plates  ;  and 
though  many  of  them  are  only  copies  of  inaccurate 
originals,  and  though  the  whole  seems  to  bear  evident 
jnarks  of  haste,  it  was  regarded  as  a  very  extraordinary 
effort,  and  continues  yet  to  lie  a  mine  from  which  other 
less  laborious  inquirers  draw  their  information.  After  the 
Monumins  de  la  Monnrc/iie  Frangoise,  5  vols,  folio,  came 
nut  in  1729.  Montfaucon  spent  the  rest  of  his  life  chiefly 
in  revising  his  forcirointr  productions.  Except  the  pub- 
lication of  his  Bibliotheca  Bibliothecarum^  it  was  marked 
by  no  incident  worth  recording  ;  and  two  years  after  that 
event,  he  died  suddenly  at  Germain-des-Pr^s,  on  the  21st 
of  Di;cembtr,  1741. 

Montfaucon  was  celebrated  for  the  mildness  and  be- 
nignity of  his  character.  Neither  the  favours  which  he 
had  received  from  an  emperor,  nor  the  honours  with 
which  he  was  decorated  by  two  successive  popes,  could 
at  all  abate  his  humility  ;  and  strangers  who  conversed 
with  him,  returned  not  more  surprised  at  the  amazing 
extent  of  his  information,  than  at  the  unpi-etending  sini- 
pli.-iiy  of  his  manners.  Of  an  author  who  has  left  44 
vols,  folio,  it  may  be  expected  that  elegance  will  not  be 
a  characteristic;  and,  accordiiiglv,  Montfaucon's  wri- 
tings are  blamed  for  their  cumbrous  style  and  defective 
arrangement;  but  his  erudition,  a  quality  more  befitting 


such  pursuits,  has  never  been  called  in  question;  and 
his  works  are  still  looked  up  to,  as  guides  through  that 
obscure  and  intricate  department  of  knowledge  which  he 
devoted  his  life  to  study,     (r.  c.) 

MONTGOMERYSHIRE,  an  inland  county  in  North 
Wales,  on  the  north  touches  on  Denbigh  and  Merion- 
ethshires  ;  from  the  former,  it  is  in  part  divided  by  the 
river  Tannatt ;  on  the  south,  it  is  bounded  by  Radnor- 
shire ;  on  the  west,  by  Merionethshire  and  Cardigan- 
shire;  and  on  the  east,  by  Shropshire.  It  measures  in 
length  from  north  to  soutii  about  35  miles,  and  in  breadth, 
from  east  to  west,  30  miles.  It  is  the  largest  county  in 
Wales,  measuring,  according  to  Templcman,  444.800 
acres;  and,  according  to  Evans,  491,000  acres.  Of 
these,  only  60.000  are  arable,  180,000  are  under  pasture, 
and  the  rest  are  in  a  great  measure  waste  and  unculti- 
vated. It  is  divided  into  nine  hundreds,  and  contains  47 
parishes,  and  seven  market  towns,  viz.  Montgomery,  a 
borough,  and  the  county  town;  Welspool,  Llanfyllin, 
Llanfair,  Machynleth,  Niwloun,  and  Llanydlocs.  It  re- 
turns tsvo  members  to  Parliament,  one  for  the  shire,  and 
one  for  Montgomery ;  is  in  the  province  of  Canterbury, 
and  dioceses  of  St.  .^saph,  Bangor,  and  Hcrefoid. 

This  county  possesses  a  larger  proportion  of  fertile 
vales  and  plains  than  most  of  the  Welsh  counties.  The 
vale  through  which  the  Severn  flows,  is  by  far  the  most 
coiisideraljle,  and  in  general  the  most  fertile  ;  there  are 
likewise  smaller,  though  equally  fertile  vales,  through 
which  several  of  the  tributary  streams  of  the  Severn 
flow.  The  greater  part  of  the  county,  however,  is 
mountainous,  and  the  mountains  are  in  general  very 
bleak  in  tiieir  appearance,  as  well  as  sterile.  A  chain, 
commencing  at  Plinlimmon,  in  the  south-west,  and  run- 
ning north-west,  with  some  deviations,  till  it  terminates 
in  the  vale  of  Festiniog,  may  be  called  the  back-bone  of 
this  county  and  Meiioneth.  Nearly  50  miles  of  this 
chain  might  be  traversed  without  crossing  a  single 
stream  ;  and  a  farm-house  on  it  is  so  situated,  that  the 
rain  which  falls  on  the  vvest  side  of  the  roof,  flows  into 
Cardigan  bay,  while  that  which  falls  on  the  east  side, 
flows  into  the  sea  near  Chester.  The  main  streams  on 
the  west  side  of  this  chain,  are  the  Dovey,  the  Maw,  and 
the  rivulet  that  flows  through  the  valley  of  Festiniog  ; 
on  the  east  side,  are  the  sources  of  the  Wye,  Severn, 
Dee,  Sec.  Tne  Wye  rises  on  the  south  side  of  Plinlim- 
mon, and  taking  an  east,  and  afterwards  a  south-east 
course,  leaves  the  county.  The  Severn  soon  loses  its 
character  of  a  mountainous  stream,  forming  large  val- 
leys, and  generally  flowing  between  deep  banks.  At 
Llaiiydloei,  it  ceases  to  be  a  torrent,  and  thence  forms 
a  delightful  valley  ;  as  it  inclines  near  Montgomery  to 
the  north,  iho  valley  expands,  and  it  soon  aftei  wards  en- 
ters Shropshire,  near  the  IJrythen  hills.  Of  the  streams 
which  join  the  Severn  in  this  county,  the  largest  are  the 
Fvrnwy  and  Tannatt.  The  former  is  composed  of  two 
uniting  branches  of  the  same  name,  which  cross  the 
countv  from  the  west,  and  join  the  Severn  near  Llandrinio. 
The  Taimatt  meets  it  before  its  junction  with  the  Se- 
vern. This  latter  is  of  the  greatest  importance  as  a  na- 
vigable river,  as  it  has  a  conveyance  from  Montgomery- 
shire into  South  Wales,  through  Shropshire,  Worcester, 
and  Gloucester,  to  Bristol.  Plinlimmon  has  been  inci- 
dentally mentioned  :  it  lies  partly  in  this  county,  and 
partly  in  Cardiganshire,  belonging,  however,  more  pro- 
perly to  the  latter.  Its  perpendicular  height  is  far  infe- 
rior to  that  of  Snowdeii  and  Cader  Idris,  and  it  is  indeed 
a  very  dreary  spot.    The  yiew  fioio  its  summit,  how- 
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ever,  is  very  extensive,  and  in  some  points  very  grand. 
Tliere  is  one  canal  in  Montgomeryshire,  which  begins 
at  Portymain  limeworks,  in  Shropshire,  where  it  unites 
with  the  Ellesmere  canal.  It  afterwards  crosses  the 
Fyrnwy,  and  joins  another  part  of  the  Ellesmere  canal. 
There  is  a  cut  to  \Velspooi,  and  froin  thence  it  goes 
parallel  to  the  Severn,  till  it  joins  it  at  Newton.  It  is 
27  miles  long,  besides  the  cuts,  and  the  lockage  is  225 
feet.  The  soil  of  the  valleys  is  principally  a  strong 
loam  ;  that  of  the  mountains  a  thin  and  cold  clay.  Lime- 
stone  is  onty  found  at  the  termination  of  a  ridge  which 
runs  from  the  north-west  of  Anglesey  through  Caernar- 
vonshire and  Denbighshire,  and  near  the  conlluence  of 
the  Severn  and  Fernwy  :  on  a  limestone  rock  here,  im- 
mense quantities  of  lime  are  burnt.  The  climate  ot  this 
county  varies  considerably.  The  midland,  west,  and 
south-west  parts,  are  very  cold  and  ungenial,  in  conse- 
quence of  their  elevation  ;  the  climate  of  the  valleys,  and 
of  the  fine  arable  land  that  lies  on  the  cast  side  of  the 
county,  is  mild.  The  strongest  winds  blow  from  the 
south-west  and  north-west.  The  west  wind  blows  nine 
months  in  the  year. 

Montgomeryshire  is  rich  in  mineral  treasures;  the  most 
important  and  abundant  of  which  is  lead.  A  considerable 
mine  of  this  metal  has  been  found  at  Dylipan,  and  ano- 
ther on  the  borders  of  Cardiganshire,  near  a  copper 
mine,  the  ore  of  which  contains  much  silver.  An  un- 
commonly rich  lead  mine  was  wrought  many  years  with 
very  great  profit  at  Llangynnog,  but  it  is  now  overpow- 
ered with  water  at  the  depth  of  100  yards;  it  was  disco- 
vered in  1692,  and  contained  a  solid  rib  SJ  yards  thick  of 
pure  ore,  affording  for  forty  years  a  clear  annual  revenue 
of  ^2000;  yielding  about  4000  tons  annually.  There  are 
still)  however,  obtained  in  this  neighbourhood  considera- 
ble quantities  of  lead  and  calamine,  which  are  sent  in  their 
raw  state  to  the  foundries  near  Ruabon  in  Denbighshire, 
From  the  lofty  rocksof  Llangynnog,  a  considerable  quan- 
tity of  coarse  slates  is  obtained.  It  is  remarked,  that  the 
strata  of  these  and  other  quarries  which  lie  on  the  north 
side  of  the  mountains  incline  to  the  east,  while  in  those 
to  the  south,  the  ore  is  reversed.  Slate  is  also  procured 
near  the  junction  of  tiie  Fyrnwy  and  Severn,  and  sent 
down  to  Bristol.  Coal  is  found  only  at  Coadwaes,  on  the 
borders  of  Shropshire  :  it  burns  rapidly.  The  Severn 
and  its  tributary  streams  are  celebrated  for  the  great  va- 
rieties of  fish  which  they  contain ;  it  is  said  that  the 
salmon  penetrates  up  the  Severn  almost  as  far  as  Plin- 
limmon.  This  county  was  once  well  covered  with  trees, 
and  is  still  well  wooded;  its  oak  has  been  preferred  to 
all  others  for  the  use  of  the  dock-yards ;  in  the  year 
1795,  three  oaks  were  cut  down,  which  measured  re- 
spectively 525,  450,  and  687  cubic  feet. 

The  agriculture  of  this  county  presents  little  that  is 
interesting  ;  in  some  of  the  vales  a  good  system  of  arable 
husbandry  is  followed ;  in  the  east  part  of  the  county 
hemp  is  much  grown.  Few  cattle  are  fattened;  the 
genuine  breed  are  bad;  the  best  sheep  are  peculiar  to 
the  Corry  hills ;  their  wool  is  tolerably  fine.  The  hilly 
tracts  are  almost  entirely  sheep-walks;  "and  the  flocks, 
like  those  of  Spain,  are  driven  from  distant  parts  to  feed 
on  them  during  the  summer;  the  farms  in  the  small 
valleys  being  only  a  sort  of  appendages  for  winter  habi- 
tations and  provisions."  A  horse  peculiar  to  the  hilly 
parts  of  this  country  and  Merionethshire,  is  a  small  poney 
called  myrlyn  ;  they  are  very  hardy  and  active,  and  well 
adapted  for  the  team  upon  mountainous  farms.  The 
roads  are  far  from  good ;  from  the  returns  to  Parliament 


it  appears  that,  in  1814,  the  length  of  the  paved  ttreets 
and  turnpikes  was — 


Length  of  all  other  turnpikes, 


Total,       1321 

The  estimated  value  of  the  labour  on  them,  j6423  1 
Composition  money,  ....  429 
Highway  rates,        .....  568 

Law  expenses,        .....  39 


0 

0 

0 

0 

0 

0 

0 

0 

Total,       £5267     0     0 

The  principal  manufactures  are  flannels,  and  other 
coarse  cloths  ;  the  principal  manufactories  for  flannels 
are  within  twenty  miles  round  Welspool ;  at  this  town 
a  large  quantity  is  sold  annually,  chiefly  the  produce  of 
manual  labour,  though  latterly  about  forty  carding  and 
several  spinning-machines  have  been  erected.  The  flan- 
nels of  this  county  are  from  100  to  120,  and  some  of 
them  132  yards  long,  and  seven-eighths  of  a  yard  wide. 
They  are  sent  from  Welspool  in  a  rough  state  to  Shrews- 
bury, where  they  are  finished.  There  is  a  great  market 
for  woollen  yarn  at  Llanydloes.  The  following  are  the 
results  of  the  returns  relative  to  the  poor  for  the  year 
1815: 

Annual  value  of  real  property. 
Poor  and  other  rates. 
Expended  for  the  poor,    . 

in  law,  removals,  k.c. 

for  militia  purposes, 


Church  rates. 


.   ^207,286 

0 

0 

33.488 

0 

0 

38,830 

0 

0 

1,958 

0 

0 

81 

0 

0 

2,927 

0 

0 

Total  expenditure,     ^274,570     0     0 


NuiTiber  relieved  out  of  work-houses,  3,887     0     0 

in  ditto,  .  184     0     0 

occasionally,    .        1,319     0    0 


Total  relieved,       5,390     0     0 


Donations  for  parish-schools, 
for  other  purposes, 


^341     0     0 
497     0     0 


^838     0     0 


The  following  are  the  results  of  the  returns  respect- 
ing the  population : 

27,400 
37,000 
49,300 
51,931 


Population  in  the  year  1700 
in  1750 
in  1801 
in  1811 


One  baptism  to  36  persons;  one  burial  to  63;  and 
one  marriage  to  152  persons  ;  this  last  is  a  smaller  pro- 
portion than  any  other  county  in  England  or  Wales,  ex- 
cept Monmouth  and  Flint;  the  average  of  Wales  is  122. 

Houses  inhabited,            .         .         .  93,49 

Families  inhabiting  them,        .         .  103,05 

Houses  building,     ....  40 

uninhabited,        .          .          .  174 

Families  employed  in  agriculture,  6369 

in  trade,             .         .         .  3164 

All  others, 772 
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Males, 
Females, 


Total  in  1811, 
in  1801, 


25,373 
26,558 

51,931 

49.300 


Increase  in  1811,         2631 

Set  D&\h's  jigriculture  of  JVorth  Wales.  Beauties  of 
England  and  Wales,  vol.  xvii.     (w.  s.) 

MONTGOMERY,  the  county  town  of  Montgomery- 
shire, is  situated  on  the  declivity  of  a  iiill,  not  far  from 
the  east  banks  of  the  Severn  ;  it  is  governed  by  two  bai- 
liffs and  a  town-clerk,  and  returns  one  member  lo  Par- 
liament ;  the  right  of  election  is  vested  in  the  burgesses 
of  the  town  only,  who  amount  lo  about  eighty ;  it  is  a 
small  neat  town.  The  castle  was  formerly  a  strong  and 
majestic  building ;  it  stood  on  the  extremity  of  an  emi- 
nence on  the  north  side  of  the  town,  the  projecting  rock 
being  very  high.  During  the  civil  wars,  a  general  and 
hard  contested  battle  took  place  near  Monmouth,  which 
terminated  in  the  defeat  of  the  royalists;  soon  afterwards 
the  parliament  ordered  the  castle  to  be  dismantled.  Till 
very  lately  Montgomery  was  nearly  destitute  of  trade, 
but  by  means  of  its  canal  it  now  imports  a  vast  number 
of  various  kinds  of  goods  from  Chester,  and  exports 
limestone,  lead,  slate,  &c.  The  following  are  the  popu- 
lation details  for  the  year  1811: 

Houses  inhabited,           .         .         .  818 

Families  inhabiting  them,       .         .  924 

Houses  building,             ...  5 

— — —  uninhabited,       ...  17 

Families  employed  in  agriculture,  591 

in  trade,            .  270 

All  others, 63 

Males, 2295 

Females, 2316 

Total,      4611  (w.s.) 

MONTPELLIER,  Mons  Pessulanus,  or  Mons 
Pestellauius,  a  city  of  France,  and  capital  of  the  de- 
partment of  Herault,  is  finely  situated  upon  a  height, 
which  it  entirely  covers.  Its  houses  rise  in  the  form  of 
an  amphitheatre,  and  the  river  Lez  waters  the  rich 
plain  on  which  it  stands.  The  streets  of  the  town  are 
narrow,  dark,  and  winding,  and  the  squares  are  small, 
and  few  in  number.  The  houses  are  in  general  black 
and  gloomy,  and  the  principal  edifices,  such  as  the  pa- 
lace of  justice,  the  ancient  bishop's  palace,  now  the  pa- 
lace of  the  Prefecture,  the  hotel  de  ville,  and  the  cathe- 
dral, are  of  a  bad  style  of  architecture.  The  fauxbourgs, 
which  surround  Montpcllier,  are  nearly  as  large  as  the 
town  itself,  and  conatin  many  good  houses.  The  town 
is  watered  by  a  great  number  of  fountains. 

Montpellier  is  celebrated  principally  for  its  university, 
which  was  established  in  1289,  by  Nicolas  IV.  who  di- 
vided it  into  the  three  faculties  of  law,  medicine,  and  the 
arts.  In  1410,  the  faculty  of  theology  was  substituted 
for  that  of  the  arts.  At  the  revolution,  the  university 
■was  abolished,  and  the  faculty  of  medicine  was  estab- 
lished under  the  title  of  the  Special  School  of  Medicine. 
The  school  of  surgery,  founded  by  Lapeyronie,  is  now 
united  with  the  school  of  medicine.  During  the  minis- 
try of  M.  Ciiaptal,  a  superb  amphitheatre  was  construct- 
ed for  it,  on  the  model  of  the  Museum  of  Natural  His- 
tory at  Paris.     The  chair  of  the  professor  of  anatomy  is 


placed  in  a  superb  seat  of  marble,  which  was  brougLt 
from  Nismes  more  than  100  years  ago.  The  library  is 
only  in  its  infancy.  The  botanic  garden,  which  is  the 
oldest  in  France,  was  instituted  in  1598.  There  is  also 
here  a  special  school  of  pharmacy,  and  a  well  regulated 
hospital. 

The  old  academy  of  sciences  at  Montpellier  has  been 
replaced  by  a  literary  society,  called  the  Free  Society 
of  Sciences  and  Letters.  There  are  also  here  a  medical 
society,  a  society  of  practical  medicine,  and  an  agricul- 
tural society.  An  academy  of  arts,  which  distributes 
medals  annually,  was  founded  in  1781. 

Montpellier  contains  several  interesting  cabinets,  vis. 
that  of  the  city,  that  of  M.  Lamoreux,  which  is  very  rich 
in  rare  shells  ;  that  of  M.  Marcel  Serres,  conlaming  more 
than  9000  insects,  and  valuable  minerals,  and  a  consider- 
able herbarium,  belonging  to  M.  Bouchet  Doumeng. 

The  principal  manufactures  of  Montpellier  are  those 
of  brandy,  perfumeries  of  all  kinds,  and  verdigris,  or 
acetate  of  copper.  Corn,  oil,  silk,  and  wool,  the  pro- 
ductions of  the  neighbouring  territory,  are  the  principal 
sources  of  the  commerce  of  Montpellier.  Coverlets, 
handkerchiefs,  and  cotton  cloths,  are  also  manutactured 
here.  These  articles  of  trade  are  carried  by  the  canal 
to  Cette,  which  is  the  port  of  Montpellier. 

The  principal  promenades  of  the  city  are,  the  Espla- 
nade, the  Peyrou,  and  the  Canourgue.  Tlie  Esplanade, 
begun  in  1724,  by  the  Duke  de  Roquelare,  occupies  the 
ground  between  the  citadel  and  the  ancient  city.  It  is 
extensive,  and  shaded  with  rows  of  trees,  and  adorned 
with  several  large  basins.  The  Place  du  Peyrou  is  si- 
tuated on  the  highest  part  of  Montpellier.  The  ground, 
supported  by  very  high  walls,  forms  two  terraces,  placed 
one  above  another.  The  lower  one,  which  occupies  the 
greatest  space,  is  planted  with  several  rows  of  trees,  and 
adorned  with  two  fine  fountains.  The  wall  of  the  upper 
terrace  is  surmounted  with  trophies.  At  the  bottom  of 
the  place  is  the  reservoir  of  water,  which  is  supplied  by 
the  aqueduct,  designed  by  M.  Pitot,  for  conveying  to 
Montpellier  the  waters  of  St.  Clement.  It  has  two  rows 
of  arcades,  and  the  second  supports  a  long  gallery. 
This  magnificent  work  is  allowed  to  decay.  The  Ca- 
nourgue is  celebrated  chiefly  for  being  the  place  where 
Rousseau  walked  during  his  stay  in  that  city.  Popula- 
tion of  Montpellier,  26,704.  Its  mean  temperature  is 
59°  4'  of  Fahrenheit.  The  observatory  is  situated  in 
East  Long.  3°  52'  40",  and  North  Lat.  43°  36'  15".  47"'. 
For  a  lull  account  of  this  town  and  its  antiquities,  see 
Millin's  Voyage  dans  les  Deficrtemens  du  Midi  de  la 
France,  torn.  iv.  chap.  114,  115,  116,  p.  283. 

MONTREAL,  a  town  of  Nortli  America,  in  Lower 
Canada,  is  situated  on  an  island  formed  by  the  river 
Ottawas  and  the  river  St.  Lawrence.  The  island  is  32 
miles  long  by  10  broad,  and  is  very  productive  in  all 
kinds  of  grain,  vegetables,  and  fruits. 

The  town,  which  derives  its  name  from  a  high  moun- 
tain in  tlie  middle  of  the  island,  forms  an  oblong  square, 
surrounded  by  a  lofty  but  decaymg  wall.  It  is  divided 
into  the  upper  and  the  lower  town.  The  old  streets  are 
narrow  and  gloomy,  but  the  new  ones  are  more  open,  ex- 
tending parallel  to  the  river,  and  crossed  by  others  at 
right  angles.  Many  of  the  houses  are  large  and  well 
built,  of  a  greyish  sort  of  stone,  and  in  general  are  roofed 
with  sheet  iron  or  tin.  The  Place  d'Armes,  which  is 
the  only  square,  excepting  the  two  market  places,  is 
situated  on  the  side  of  the  town  farthest  from  tiic  river, 
and  was  originally  built  for  the  purpose  of  military  ex- 
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ercise.  Montreal  contains  six  churches,  an  Episcopa- 
lian, a  Presbyterian,  antl  tour  Roman  Catholic  cimiches. 
The  cathedral  church,  which  belongs  to  the  Catiiolics, 
stands  in  tlie  Place  d'Armes.  It  is  a  spacious  stone 
building,  containing  five  richly  decorated  altars.  The 
other  public  buildings  and  establishments  are,  the  Hutci 
Dieu,  for  relieving  the  destitute  sick,  managed  by  a  su- 
perior and  36  nuns  ;  the  convent  of  Notre  Dame,  foi 
female  instruction,  managed  by  a  superior  and  60  nuns  ; 
the  convent  of  the  Grey  Sisters  and  the  Hospilai  of  In- 
valids; the  Seminary  of  St.  Sulpicc,  for  the  education 
of  youth  ;  and  the  New  College,  which  is  a  handsome 
building.  The  civil  and  criminal  courts  are  held  in  a 
plain  but  neat  building,  in  Notre  Dame  Street,  and  near  it 
stands  the  jail,  erected  in  a  salubrious  situation,  on  the 
site  of  the  one  which  was  burned  down  in  18Uj.  The 
government  house  is  an  old  und  elegant  building.  The 
barracks,  encircled  with  a  lolly  wall,  and  capable  of  con- 
taining 300  men,  are  agreeably  situated  near  the  river. 

The  harbour  of  Montreal  is  commodious  :  there  are 
tifteen  feet  of  water  close  to  the  shore,  near  the  market- 
gate.  Montreal  is  the  great  depot  for  the  fur  trade,  of 
which  we  have  already  given  some  account  in  our  arti- 
cles Canada  and  Hudson's  Bay.  The  population  of 
Montreal  is  staled,  by  Morse,  to  have  been  16,000  in 
1809,  and  by  Gray  to  be  10,000,  while  others  make  it 
little  more  than  6000.  For  farther  information  respect- 
ing this  place,  see  the  works  cjuotcd  under  the  article 
Canada.     West  Long.  73"  35',  and  North  Lat.  45°  31'. 

MONTROSE,  a  royal  burgh,  and  maritime  town  in 
the  county  of  Forfar,  is  situated  at  the  mouth  of  the 
river  South  Esk,  70  miles  north  from  Edinburgh,  in  56° 
34'  of  north  Latitude,  and  2°  1 0'  of  west  Longitude  from 
London.  The  ancient  name  of  Montrose,  according  to 
Boece,  was  Celurea  ;  but  the  eLymology  of  its  modern 
appellation  hus  been  variously  resolved.  In  Latin,  it  is 
called  Manturum  by  Ravenna  ;  and  by  Cambden  Mons- 
rosarum,  '■  the  Mount  ol  Roses;"  in  French,  Mons-trois, 
•<  tin-  three  hills  or  mounts;"  in  the  ancient  British,  Man- 
ter-rose,  "  the  niouih  of  the  stream  ;"  in  the  Gaelic,  Mon- 
roes, "  promontory-hill,"  or  Moin-ross,  "  the  promontory 
of  the  moss,"  oi  7)!ra(M,  (pronounced  mu)  an-ross,  "the 
field  or  plain  of  the  peninsula."  The  second  of  these 
derivations,  though  the  most  unlikely  of  all,  is  counte- 
nanced by  the  seal  of  the  town,  which  bears  the  ornament 
of  roses,  with  the  following  motto,  "  Mare  ditat,  Rosa 
dccorat ;"  but  the  two  last,  besides  being  the  most  pro- 
bable, correspond  best  with  the  pronunciation  of  the 
name  by  the  common  people  in  the  neighbourhood,  and 
by  all  who  speak  the  Gaelic  language,  viz.  Munross. 

The  erection  of  Montrose  into  a  royal  burgh  has  ge- 
nerally been  referred  to  the  year  1352,  the  twenty-third 
of  the  reign  of  David  II. ;  but  there  is  every  reason  to 
think  that  the  original  charter  must  have  emanated 
from  David  I.  In  the  rolls  of  the  parliament,  which 
•was  held  at  Edinburgh,  in  September,  1357,  for  effect- 
ing the  ransom  of  David  II.  from  his  c^iptivity  in  Eng- 
land, the  burgh  of  Montrose  stands  the  ninth  upon  the 
list,  with  the  names  of  eight  other  burghs  behind  it ; 
a  circumstance,  which  is  scarcely  compatible  with  the 
supposition  of  its  having  been  created  a  royal  burgh 
only  five  years  before.  It  appears,  at  least,  to  have 
been  a  place  of  some  note  long  before  the  earliest  date 
assigned  to  its  erection  as  a  royal    burgh  ;  and  is  men- 


tii.i.cd  in  Dalrymple's  jinnals  of  Scotland,  among  some 
of  !lie  principal  cities  ol  the  kingdom  which  were  nearly 
destroyed  by  fire  in  the  year  1244.  Its  name  is  con- 
I  ected  with  many  important  events  in  Scottish  history. 
\\  is  mentioned  by  Froissart  as  the  port  from  which  Sir 
Jjines  Douglas  embarked,  in  1330,  with  a  numerous 
and  splendid  retinue,  on  a  pilgrimage  to  the  holy  land, 
carrying  along  with  him  the  heart  of  Robert  de  Brus.* 
It  is  distinguished  as  the  first  place  in  Scotland  where 
the  Greek  language  was  taught,  by  teachers  from 
France,  brought  over  by  John  Erskine  of  Dun,  in  1534; 
and  as  having  sent  forth,  from  its  seminary,  the  celebrated 
scholar  Andrew  Melville.  It  was  the  birth  place  of  the 
warlike  Marquis  of  Montrose ;  and  the  house  in  which 
lie  was  born,  was  occupied  as  an  inn  not  many  years  ago. 
It  was  the  only  town  in  Scotland,  so  late  as  the  com- 
mencement of  the  eighteenth  century,  where  a  person 
could  be  found  who  understood  the  management  of 
pumps  in  coal  works,  namely  John  Young,  a  citizen  of 
Montrose,  who  had  been  sent  over  to  Holland  by  the 
magistrates,  for  the  purpose  of  learning  the  most  im- 
proved modes  of  constructing  and  using  windmills.  It 
was  the  first  port  made  by  the  French  (3eet,  in  Decem- 
ber, 1715,  with  the  Pretender  on  board  ;  and  that  prince 
embarked  at  the  same  place  in  February  of  the  following 
year.  But  one  of  the  principal  events  of  the  history  ol" 
Montrose  regards  an  alteration  in  its  own  municipal  con- 
stitution. The  set  of  the  burgh  formerly  consisted  of 
nineteen  members,  seventeen  as  representatives  of  the 
guildry,  and  two  as  representing  the  seven  incorporated 
trades.  The  old  council  elected  the  new;  and  the  old 
and  new  elected  the  office-bearers.  But  the  magistrates 
and  council,  upon  the  petition  of  the  guild-brethren  and 
the  incorporated  trades,  granted  to  the  former  the  elec- 
tion of  their  dean,  who  became  ex  officio  a  member  of 
council ;  and  to  the  latter  the  election  of  their  two  repre- 
sentatives in  council ;  and  this  alteration  in  the  set 
having  been  submitted  to  the  convention  of  royal  burghs 
for  their  approbation,  was  confirmed  by  them  in  July, 
1816.  In  consequence,  however,  of  an  informality  in  the 
mode  of  electing  the  magistracy  at  Michaelmas  follow- 
ing, the  burgh  was  disfranchised  by  a  sentence  of  the 
court  of  session  ;  and,  in  answer  to  a  petition  from  the 
inhabitants,  a  new  charter,  with  an  improved  constitution, 
was  granted  by  the  crown,  in  the  following  terms  :  "  That 
the  town-council  shall,  as  formerly,  consist  of  nineteen 
persons,  including  in  that  number  the  provost,  three 
bailies,  the  dean  of  guild,  treasurer,  and  the  master  of 
the  hospital ;  of  which  nineteen,  fifteen  shall  be  resident 
guild-brethren,  and  four  shall  be  resident  craftsmen,  in- 
cluding the  deacon-convener  for  the  time:  That,  at  the 
Michaelmas  election,  the  six  eldest  councillors  for  the 
time  from  the  guildry,  who  have  not  served  in  any  of  the 
offices  after  mentioned  for  the  year  preceding,  and  the 
whole  four  councillors  from  the  craftsmen,  shall  go  out, 
but  shall  nevertheless  be  re-eligible,  if  their  respective 
constituents  shall  think  fi'  :  That,  upon  the  Monday  of 
the  week  immediately  preceding  Michaelmas,  in  each 
year,  the  magisirates  and  council  shall  meet,  and  declare 
the  names  of  the  six  guild  councillors  who  go  out  in  ro- 
tation, and  also  what  vacancies  have  arisen  during  the 
preceding  years  by  death  or  otherwise,  in  the  number  of 
suild  councillors:  That,  on  the  following  day,  being 
Tuesday,  the   guildry  incorporation  shall  assemble  at 


•  We  have  been  ipidebted  to  James  Burnes,  Esq.  the  jiresent  provost  of  Montrose,  for  much  curious  information  respecting  thfc 
antiquities  of  the  place,  which  we  regret  that  our  limits  will  not  admit  of  our  inserting  at  large. 
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their  ordinary  place  of  meeting,  and  shall  first  elect  their 
dean  of  guild,  and  six  members  of  the  guildry,  as  his 
council  for  the  ensuing  year;  and  the  person  so  chosen 
as  dean  of  guild  shall,  in  virtue  of  his  office,  be  a  ma- 
gistrate and  councillor  of  the  burgh;  and  the  said  incor- 
poration shall  then  proceed  to  fill  up  the  vacancies  in  the 
number  of  merchant  councillors,  occasioned  by  rotation, 
non-acceptance,  resignation,  death,  or  otherwise,  during 
the  preceding  year:  That  the  seven  incorporated  trades 
shall  also  assemble  together  in  one  place  on  the  said 
Tuesday,  and  shall  first  elect  their  deacon  convener,  who 
shall,  in  virtue  of  his  office,  be  a  councillor  to  represent 
the  trades  ;  and  they  shall  then  proceed  to  elect  other 
three  in  the  room  of  those  who  retire  from  office,  and 
that  two  of  the  four  trades-councillors  to  be  so  elected 
may  be  guild  brethren,  being  always  operative  crafts- 
men, and  the  persons  electing  them  shall  have  no  vote 
in  the  guild  in  the  same  election ;  but  the  other  two 
trades-councillors  shall  be  operative  craftsmen  and  bur- 
gesses only  :  That  the  council  shall  meet  on  the  Wed- 
nesdiiy  immediately  preceding  Michaelmas,  unless  Mi- 
chaelmas-day shall  happen  to  be  upon  Wednesday,  in 
which  case  they  shall  meet  on  Michaelmas-day,  and 
conclude  the  annual  election  for  the  ensuing  year,  by 
continuing  the  ex  officiia  members,  electing  the  two 
members  of  council,  who  do  not  go  out  by  rotation,  and 
receiving  the  new  members  from  the  guildry  and  trades; 
and,  after  such  election,  and  receiving  the  new  council- 
lors, the  metnbers  boih  of  the  old  and  new  council  shall, 
according  to  the  formor  set  of  the  burgh,  choose  a  pro- 
vost, three  bailies,  a  treasurer,  and  hospital-master;  that 
the  provost,  bailies,  treasurer,  and  hospital-master,  shall 
not  be  continued  in  their  offices  longer  than  two  years 
together ;  but  they,  with  the  dean  of  guild,  shall  re- 
main ex  officiia  members  of  the  council  for  the  year  im- 
mediately following  that  in  which  they  shall  have  served 
in  these  offices  respectively." 

The  town  of  Montrose  stands  on  a  level  sandy  plain, 
or  peninsula,  bounded  on  the  north-east  by  the  German 
Ocean,  on  the  south  by  the  river  South  Esk,  and  on  the 
■west  by  a  large  expanse  of  water,  called  the  Basin,  about 
eight  miles  in  circumference.  This  basin,  through 
which  the  South  Esk  flows  into  the  sea,  is  nearly  dry  at 
low  water;  but  is  so  completely  filled  by  every  tide,  as 
to  wash  the  garden  walls  on  the  west  side  of  the  town, 
and  to  afford  sufficient  depth  of  water  in  the  channel  of 
the  river  for  allowing  small  sloops  to  be  navigated  to  the 
distance  of  three  miles  above  the  harbour.  At  these 
periods  of  high  water,  the  appearance  of  Montrose, 
when  first  discerned  from  the  public  road  on  the  south, 
is  peculiarly  striking,  and  seldom  fails  to  arrest  the  eye 
of  a  stranger:  the  basin  opening  towards  the  left  in  all 
the  beauty  of  a  circular  lake;  the  fertile  and  fully  culti- 
vated fields  rising  gently  from  its  banks;  the  numerous 
surrounding  country-seats,  which  burst  at  once  upon  the 
view  ;  the  town,  and  harbour,  and  bay,  stretching  farther 
on  the  right ;  and  the  lofty  summits  of  the  Grampians, 
nearly  in  the  centre  of  the  landscape,  closing  the  pros- 
pect towards  the  north-west — altogether  present  to  the 
view  of  the  traveller,  one  of  the  most  magnificent  and 
diversified  amphitheatres  to  be  found  in  the  United 
Kingdoms.  A  handsome  wooden  bridge  over  the 
South  Esk,  (fully  described  in  the  Scots  Magazine, 
Feb.  1817,)  founded  in  1793,  about  700  feet  in  length, 
and  one  of  the  most  remarkable  structures  of  the  kind 
in  Great  Britain,  forms  a  fine  approach  to  the  town, 
with  the  harbour  on   the  right,  and  the  basin  on   the 
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left.  The  river  at  this  point  is  of  considerable  depth, 
about  twenty  feet  at  low  water  in  ordinary  tides,  and 
thirty-five  at  spring  tides;  and  so  rapid,  that  it  fre- 
quently runs  at  the  rate  of  six  miles  an  hour.  On  the 
west  side  of  this  entrance,  and  close  upon  the  river,  is 
the  largest  of  the  three  mounts,  to  which  the  Erencli 
name  of  the  town  is  supposed  to  refer,  called  Forthill, 
on  which  a  fortification  was  formerly  erected,  and  in 
cutting  through  which,  to  form  a  new  entrance  to  the 
town  from  the  bridge,  a  stratum  of  human  bones,  nearly 
fourteen  feet  thick,  was  laid  open.  The  harbour,  on  the 
east  side  of  the  bridge,  is  very  commodious,  and  fur- 
nished with  excellent  quays.  Two  light-houses  have 
been  lately  built,  to  direct  vessels  in  taking  the  river 
during  the  night;  and  a  large  house,  in  which  the 
keeper  of  the  lights  resides,  is  provided  with  accom- 
modation for  the  recovery  of  persons  who  have  suffer- 
ed shipwreck.  The  spot  upon  which  the  town  is  buill 
is  nearly  a  dead  flat,  from  which  the  sea  appears  to 
have  gradually  receded  ;  but  the  soil,  being  a  dry 
sandy  beach,  and  the  whole  exposure  completely  open 
on  every  side,  the  climate  is  much  more  healthy  than 
the  lowness  of  the  situation  might  give  reason  to  ex- 
pect. The  town  is  neatly  built,  and  consists  chiefly  of 
one  spacious  main  street,  from  which  numerous  lanes 
run  off"  on  each  side,  as  from  the  High  Street  of  Edin- 
burgh. Many  of  the  houses  have  their  gables  turned 
to  the  street ;  but  a  number  of  more  modern  buildings 
are  constructed  in  a  different  manner,  and  have  a  very 
handsome  appearance.  The  principal  public  building's 
are  the  Toivn  hall,  which  has  of  late  been  greatly  en- 
larged, and  which  makes  a  fine  termination  to  the  main 
street ;  the  Parish  church,  which  measures  98  feet  by  65 
over  walls,  a  plain  and  well  finished  building,  but  awk- 
wardly attached  to  an  old  and  diminutive  steeple  ;  the 
Efiiscofial  chafiel,  to  the  eastward  of  the  town,  neatly 
built  and  handsomely  fitted  up;  the  Public  schools,  in  a 
safe  and  airy  situation,  and  now  almost  entirely  occupied 
by  the  English  masters;  Xht  Academy,  a  spacious  edi- 
fice, recently  erected  for  the  accommodation  of  the  other 
teachers,  and  containing  six  large  apartments,  occupied 
by  the  master  and  usher  of  the  Latin  school,  two  masters 
for  writing  and  arithmetic,  a  master  for  drawing,  and  a 
rector,  whose  department  includes  the  different  branches 
of  mathematics,  the  elements  of  natural  philosophy,  and 
several  of  the  modern  languages  ;  the  Lunatic  asylum, 
including  also  an  infirmary  and  dispensary,  founded  in 
1779,  the  first  institution  of  the  kind  in  Scotland,  and 
which  has  been  recently  enlarged,  and  greatly  improved 
in  its  whole  appearance  and  arrangements  ;  and  the  Of- 
Jice  of  the  British  Linen  Comjiany's  agents,  which  forms 
one  of  the  principal  ornaments  of  the  main  street. 

Montrose  is  a  place  of  considerable  commerce,  and 
its  shipping  has,  of  late  years,  greatly  increased.  It  is 
a  port  of  the  custom-house,  and  comprehends,  within 
its  bounds,  the  coast  from  the  lights  of  Tay  on  the 
south,  to  Bervie-Brow,  or  the  Todhead,  on  the  north. 
In  the  month  of  March,  1820,  the  shipping  belonging 
to  Montrose  amounted  to  83  vessels,  registered  at  7046 
tons,  and  navigated  by  605  men.  Five  large  vessels 
are  employed  in  the  whale  fishery,  but  the  greater  part 
are  engaged  in  the  coasting  and  Baltic  trade.  The  most 
important  branch  of  the  export  trade  is  grain,  which  is 
said  to  exceed  that  of  any  other  port  in  Scotland.  Va- 
rious branches  of  manufacturing  industry  are  carried  on 
in  Montrose,  particularly  sail-cloth,  sheeting  and  linen  ; 
the  importance  an  d  progress  of  the  last  mentioned  article 
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of  manufaclure  will  appear  from  the  following  note  of 
linen  cloih  stamped  in  ilic  place. 

Value. 
3'ardf.  L,       t.     d. 

From  1st  Nov.  1815  to  1st  Nov.  1815.     345,098^     18,686    7    \l 
From      .      .      1816  to     .     .     .    I8ir.     53r,599i     27,405    6  lOi 
From      .      .       1817  to    .     .      .   1818.     513,410i     25,599  11     8 
From      .      .      1818  lo     .    .     .1819.     777,902      36,439  16  11 

There  is  in  the  town  an  extensive  tan-work  and 
foundry  ;  rope-walks,  breweries,  starch-works,  soap 
and  cundle-works.  There  are  excellent  salmon-fishini^s 
in  the  river;  most  abundant  supplies  of  fresh  white  fish 
from  several  fishing  villages  in  the  vicinity,  and  im- 
mense quantities  of  cod,  particularly  prepared  by  dry- 
ing and  salting,  for  distant  markets.  There  are  very 
extensive  downs  or  links,  between  the  town  and  the  Ger- 
man Ocean,  where  the  game  of  golf  is  generally  play- 
ed, and  where  races  occasionally  take  place.  There  is 
a  bank  in  Montrose,  besides  branches  from  the  British 
Linen  Company  and  the  Dundee  Union  Bank.  There 
are  two  newspapers,  two  printing  offices,  a  theatre,  lately 
erected,  and  an  excellent  public  library,  inststituted  in 
1785,  which  contains  between  five  and  six  thousand  vo- 
lumes. Many  genteel  and  wealthy  families  reside  in 
the  place.  The  inhabitants  are  distinguished  for  their 
intelligence  and  orderly  habits.  And,  altogether,  Mon- 
trose may  be  considered  as  one  of  the  most  interesting 
provincial  towns  of  North  Britain.  The  population  is 
about  8000.   (r/.) 

MONTSERRAT,  one  of  the  Leeward  Caribbee  Is- 
lands in  the  West  Indies,  was  discovered  in  1493  by  Co- 
lumbus, and  was  colonized  in  1632  from  the  adven- 
turers under  Sir  Thomas  Warner.  The  island  is  of  a 
circular  form,  and  is  about  nine  miles  in  diameter, 
containing  about  30,000  acres  of  land,  or  nearly  47 
square  miles,  of  which  about  6000  acres  are  laid  out  in 
sugar,  2000  in  cotton,  2000  in  ptovisions,  2000  in  pas- 
turage, the  remaining  two-thirds  being  mountainous. 
Cedars,  cypresses,  the  iron-tree,  and  other  woods  and 
odoriferous  slirubs,  are  produced  on  the  island;  and  in- 
digo was  formerly  raised  in  great  quantities.  From 
17'84  to  1788,  the  average  crop  was  2737  hhds.  of 
sugar,  of  1600  cwt. ;  1107  puncheons  of  rum,  and  275 
bales  of  cotton.  The  following  were  the  exports  from 
Montscrrat  and  Nevis  in  1787,  which  were  sent  princi- 
pally to  Britain,  the  United  States,  the  British  colonies 
in  America,  and  the  West  Indies : — 


Sugar, 

Rum, 

Molasses     . 

Indigo, 

Cotton, 

Dyeing  woods,  valued  at 


nut,         quart,  Ibr. 

111,384  0  21 

289,076  0  0  gallons. 

1,313  0  0  gallons. 

140  0  0  lbs. 

9J,472  0  0  lbs. 

352/.  7s.  6d. 


Miscellaneous  articles,  valued  at  1,,363/.     3s.     5il. 

Totalvalueat  the  London  market,  214,141/.  I65.     8d. 

These  articles  were  produced  by  the  labour  of  about 
1300  whites,  and  10,000  negroes,  which  was  the  popu- 
lation of  the  island  in  1791.  In  1648  the  white  fami- 
lies were  1000,  with  a  militia  of  360  effective  men. 

In  the  year  1806,  Montserrat  imported  the  following 
articles  of  provision  and  lumber: — 

From  Britain.  From  Vruted  Staitt, 

Corn,             .             .         6,230  bushels.  6,325  bushels 

Bread,  Flour,  and  Meal,       150  cwt.  19,555  cwt. 

Beef  and  Pork,        .           78  barrels.  416  barrels. 


Dry  Fish,     . 

Pickled  I'ish, 

Butter, 

Sheep  and  Hogs,     . 

Oak  and  Pine  Boards 

Shingles, 

Staves, 


30  barrels. 
19  firkins. 


54  quint. 
632  barrels. 

50  Nfi. 
395,908  feet. 
597,000  No. 
117,600  No. 


Montserrat  is  the  most  southern  island  under  the  go- 
vernor general,  and  is  7  leagues  SE.  of  Nevis,  and  8 
SW.  of'Antigua.  WeM  Long.  62"  13' 25"  of  NE.  puint, 
and  North  Lat.  1 6°  47' 35".  See  Edward's  History  of  the 
West  Indies,  vol.  i.  and  Gray's  Letters  from  Canada. 

MONTSERRAT,  is  the  name  of  a  mountain  of 
Spain,  in  the  province  of  Catalonia,  celebrated  for  its 
hermitage,  and  as  a  place  of  resort  for  pilgrims.  It  is 
said  to  be  about  24  miles  in  circumference,  stretching 
from  W.  to  E.  along  the  right  bank  of  the  river  Llobre- 
gat,  and  is  equally  remarkable  for  the  composition, 
form,  arrangement  and  position  of  its  rocks.  It  con- 
sists of  limestone,  sand  and  pebbles,  cemented  together, 
and  forming  a  kind  of  breccia.  "  The  rich  earth,"  says 
Laborde,  "  on  part  of  these  rocks  being  dissolved  by 
the  action  of  the  rain  water,  has  formed  crevices  full 
of  trees  and  aromatic  plants.  This  vegetation  is  the 
more  extraordinary,  as  there  is  no  spring  on  the  moun- 
tain ;  the  streamlets  sometimes  seen  there  appearing  to 
proceed  from  reservoirs  formed  by  rains  in  the  crevices 
of  the  mountain,  and  running  in  the  bed  of  porous 
stones,  which  lie  across  the  middle  of  it."  Hence  the 
mountain  seems  to  have  been  split  into  massesof  the  most 
grotesque  shapes,  in  the  form  of  caves,  pillars,  and  rug- 
ged  fragments,  piled  upon  one  another  to  the  height  of 
above  3000  feet  above  the  level  of  the  ocean.  The  view 
from  the  summit  of  Montserrat  is  extensive  and  grand. 
Corn,  vines,  and  olives,  cover  the  lower  parts  of  the 
mountain.  The  situation  of  the  highest  peak  of  Mont- 
serrat is  in  East  Long.  1°  46'  7",  and  North  Lat.  41° 
38'  59".     See  Laborde's  Vieiu  of  S/iain,  vol.  i.  p.  125. 

MONTUCLA,   (Jeak  Etienne,)  a  French   mathe- 
matician of   considerable  note,  was  born  at  Lyons,  on 
the  5lh  of  September,  1725.     Being    eaily  distinguish- 
ed tor  his  love  of  knowledge,  he  was  placed  under  the 
tuition  of  the  Jesuits,  from   whom  he  gained   the  ele- 
ments of  an  extensive    acquaintance    with  science  and 
classical  literature.     At   the  age  of  sixteen  he  quitted 
their  seminal  y,  for  the  purpose  of  studying  law  at  Thou- 
louse,   and,  after  the   usual    course  of  preparation,  ob- 
tained a  counscllorship  in    the  Parliament  of  that  city  : 
but   feeling  little    inclination   for   his   employment,  and 
meeting  with  little  encouragement  in  the  exercise  of  it, 
he  renounced  the   bar  in   1753,  and    removed  to    Paris, 
with  the  view  of  supporting   himself  by  liierary  exer- 
tions.    Soon  after  his  arrival,  being  fortunately  admitted 
to  the  society  of  d'Alembert  and   Diderot,  their  conver- 
sation gave  a  settled  tendency  to  his   pursuits,  and  he 
formed  the  project  of  that  work,  by  which  his  name  is 
so  well  known  among  men  of  science.     At   first,   how- 
ever,  his    efforts    were  limited   to  a  lower  department. 
He  wrote  in  the  Gazette   Franfoise ;  and  translated  se- 
veral  works,   one   of  which  was   Lady    Mary   Worlley 
Montagu's  report  of  the  latest  cases  of  inoculation  at 
Constantinople.     The  utility  of  the  practice  at  that  time 
(i756,)  about  to  be  tried  on  a  prince  of  the  blood,  was 
keenly   discussed,  and    Montucla's  translation  appeared 
with  advantage  as  an  appendix  to  M.  de  la  Condamine's 
memoir  upon  this  question.   Two  years  before,  a  subject 
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more  akin  to  the  bent  of  his  mind  had  furnished  Mon- 
tucla  with  scope  for  original  investigation  :  it  was  the 
Hiatoire  des  Recherches  sur  la  Quadrature  du  Cercle, 
received  with  an  applause  well  calculated  to  animate  the 
author  in  his  great  undertaking,  the  Histoire  des  Matlie- 
matiguea. 

Lord  Bacon  justly  thought,  that  a  rational  account 
of  the  steps  by  which  the  mind  had  advanced  to  its  ac- 
tual proficiency,  in  the  several  departments  of  philoso- 
phy, might  prove  a  work  of  great  utility  and  entertain- 
ment. But  though  matliematical  science  is  perhaps  the 
only  branch  of  human  knowledge,  which  has  attained 
the  degree  of  accuracy  and  precision  requisite  for  exe- 
cuting such  an  enterprize,  the  task  of  giving  any  thing 
like  a  regular  narrative  of  the  order  and  gradation,  ac- 
cording to  which  the  discoveries  in  tliat  science  had  fol- 
lowed each  other,  seems  to  have  been  undertaken  for 
the  first  lime  by  M.  de  Montniort,  the  friend,  and  fel- 
low-labourer of  Bernoulli.  M.  de  Montmort,  however, 
did  not  live  to  complete  his  attempt ;  the  materials 
which  he  had  accumulated  were  entirely  lost  at  his 
death,  and  Monlucla  had  the  undivided  honour  of  sup- 
plying this  desideratum.  His  work,  in  two  volumes  4to, 
was  published  in  1758.  The  extensive  acquaintance 
with  the  science,  and  the  unwearied  spirit  of  research 
which  it  displayed,  were  rewarded  with  universal  ap- 
plause ;  the  defective  arrangement,  and  the  rather  in- 
elegant style,  were  forgotten  in  the  general  merits  of 
the  work,  or  excused,  from  the  difficulty  of  treating  so 
new  and  intricate  a  subject.  In  its  first  shape,  the  His- 
toire des  Mat hematiq ties  extended  only  to  the  conclusion 
of  the  l"th  century;  but  the  author's  diligence  had  not 
abated,  and  his  promise  of  continuing  the  narrative  to  a 
later  period  was  afterwards  fulfilled. 

In  the  meantime,  however,  his  studies  were  impeded, 
though  not  suspended,  by  an  appointment  to  the  post  of 
Secretaire  de  I  Intendance  at  Grenoble.  His  conduct  in 
this  office,  which  he  held  for  three  years,  would  seem  to 
have  given  entire  satisfaction,  since,  when  M.  Turgot 
was  commissioned  in  1764  to  superintend  the  improve- 
ments which  the  government  were  endeavouring  to  in- 
troduce at  Cayenne.  Montucla  was  nominated  to  accom- 
pany him  in  the  character  of  secretary,  dignified  also 
with  the  title  of  Astronomer  Royal.  Of  Montucla's 
celestial  observations  we  have  no  account,  but  the  sci- 
ence of  botany  is  indebted  to  him  for  the  knowledge  of  se- 
veral equinoctial  plants  brought  home  on  his  return, 
which  happened  in  1766.  After  this  short  absence,  he 
became  chief  clerk  to  the  overseers  of  the  king's  build- 
ings. In  the  discharge  of  that  easy  duty,  Montucla  en- 
joyed a  competence,  and  found  leisure  to  prosecute  his 
inquiries  concerning  his  favourite  subject.  The  stormy 
factions,  which  desolated  France  during  the  revolution, 
seem  to  have  left  him  unharmed,  till  1792,  when  his 
office  was  abolished  by  the  republican  government,  and 
the  historian  of  mathematics  was  left  exposed  in  his  old 
age  to  all  the  calamities  of  want.  It  is  painful  to  re- 
late, that  the  man.  whose  respectable  character  ought 
to  have  secured  him  esteem  and  patronage,  .even  if  his 
arduous  labours  in  the  cause  of  science  had  not  bene- 
fited mankind,  was  unable  to  gain  the  necessaries  of 
life,  except  by  consigning  those  talents  which  had  illus- 
trated the  highest  achievements  of  our  species,  to  the 
management  of  a  lottery-office  !  It  was  not  till  vviihin 
a  few  months  of  his  death  that  a  scanty  pension  of  100/. 
from  the  government  raised  him  above  the  miseries  of 
abject  poverty.     But,  in  the  midst  of  these  depressing 


circumstances,  Montucla  did  not  forget  his  promise  to 
complete  the  history  of  mathematics.  Forty  years  of  ap- 
plication had  greatly  augmented  his  knowledge  of  the 
subject ;  the  second  edition  of  his  work,  begun  in  179S, 
was  enriched  with  many  new  details  in  the  period  be- 
fore examined,  and  the  relation  might  have  been  con- 
ducted with  equal  skill  to  the  proposed  termination,  had 
not  death  put  a  stop  to  his  exertions,  on  the  15th  of  De- 
cember 1799.  Happily  his  manuscripts  were  in  such 
a  state  as  to  be  capable  of  publication.  The  printing 
of  the  first  part  was  continued  without  interruption ; 
and  M.  de  la  Lande,  in  1802,  arranged  the  remaining 
papers  into  two  additional  volumes,  whicli  continue  the 
history  to  the  beginning  of  the  1 9th  century.  .Montucla 
was  a  member  of  the  Royal  Academy  of  Sciences  at 
Berlin,  and  of  the  Trench  Institute,  from  its  commence- 
ment. His  manners  are  said  to  have  been  amiable,  his 
disposition  kindly  and  generous.  The  Recreations  Matlte- 
matiques  et  Physiques  of  Ozanam,  which  he  edited  in 
1  778,  is  the  only  work  connected  with  him  that  has  been 
translated  into  English,     (t.  c.) 

MOON.  In  the  article  Astronomy,  the  reader  will 
find  the  fullest  information  respecting  this  planet.  The 
map  of  the  moon,  given  in  this  work,  and  forming  Plate 
CCCC.  is  engraven  on  a  reduced  scale  from  that  which 
was  drawn  by  Dr.  Brewster,  and  published  in  his  edition 
of  Ferguson's  Astronomy. 

MOORE  (Dr.  John,)  a  noted  miscellaneous  writer, 
the  son  of  Charles  Moore,  episcopal  clergyman  at  Stir- 
ling, was  born  in  the  year  1730.  Mrs.  Moore,  upon  the 
death  of  her  husband  in  1735,  having  removed  to  Glas- 
gow, where  she  possessed  some  property,  John,  ber  only 
surviving  son,  enjoyed  the  benefit  of  being  educated  in 
the  Grammar  school  and  College  of  that  city.  After  ob- 
taining a  considerable  acquaintance  with  classical  litera- 
ture, he  was  placed  under  the  charge  of  Mr.  Gordon,  a 
practitioner  in  surgery  ;  and  at  the  same  time  attended 
the  lectures  of  the  medical  professors  in  the  university, 
among  whom  Dr.  Cullen  was  already  distinguished  for 
his  original  ideas  regarding  the  practice  of  physic. 

The  knowledge  acquired  from  these  teachers  was  not 
long  in  finding  employment.  By  the  kindness  of  the 
Duke  of  Argyle,  Moore,  in  the  17th  year  of  his  age, 
was  appointed  mate  to  the  military  hospital  established 
at  Maestricht,  during  the  war  which  Great  Britain  at  that 
lime  carried  on  for  the  Empress  Maria  Theresa.  He 
afterwards  served  in  a  similar  capacity  at  Flushing  ;  and 
next  year  he  became  assistant  surgeon  in  the  Coldstream 
guards,  and  passed  the  winter  of  1748  underthe  command 
of  General  Braddock,  afterwards  so  unhappily  reinarkable 
for  his  fate  in  North  America. 

The  arrival  of  peace,  which  put  a  stop  to  Moore's 
advancement  in  the  army,  afforded  him  the  opportunity 
of  attending  Dr.  Hunter's  course  of  Anatomy  in  Lon- 
don ;  and  soon  afterwards  the  Earl  of  Albemarle,  our 
ambassador  at  the  French  court,  to  whom  Moore  had 
been  introduced  in  Flanders,  invited  him  to  undertake 
the  duties  of  Surgeon  to  his  family  at  Paris.  During 
the  two  )ears  of  his  residence  in  that  city,  Moore  dili- 
gently employed  all  the  facilities  which  his  situation 
afforded,  to  improve  his  medical  knowledge;  and  soar- 
dent  was  his  desire  of  attaining  this  object,  that  he  de- 
clined residing  at  the  ambassador's  house,  in  order  to 
have  more  frequent  opportunities  of  witnessins;  the  prac- 
tice at  the  hospitals,  by  living  in  the  neighbourhood  of 
those  establishments.  Constant  application  naturally  in- 
creased his  professional  skill,  and  gave  a  favourable 
4  Z  2 
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opinion  of  his  assiduity  ;  and  Mr.  Gordon  was  sufficiently 
impressed  with  the  character  and  abilities  of  his  former 
pupil,  to  propose  admitting  him  to  a  share  of  his  practice 
at  Glasgow. 

In  partnership  with  this  gentleman,  and  afterwards 
with  Mr.  Hamilton,  professor  of  Anatomy,  Moore  en- 
joyed considerable  success  for  a  number  of  years.  The 
University  of  Glasgow  had  honoured  him  with  a  degree  ; 
the  cares  and  pleasures  of  a  family  were  now  added  to 
his  other  engagements;  and  in  the  bosom  of  domestic 
comfort,  his  life  seemed  to  give  promise  of  being  re- 
spectable and  liappy,  but  not  distinguished  by  any  thing 
superior  to  the  lot  of  those  around  him;  when,  in  1769, 
an  event  occurred  which  imparted  a  new  colour  to  his 
future  pursuits.  Among  tlie  patients  who  at  this  time 
came  under  his  care,  was  James  George,  Duke  of  Ham- 
ilton ;  a  young  man  possessed  of  talents  and  virtues, 
which  were  only  prevented  from  doing  honour  to  his  ex- 
alted station,  by  the  attack  of  a  consumption  that  baffled 
all  the  arts  of  medicine,  and  cut  him  oft'  in  his  fifteenth 
year.  Dr.  Moore's  services,  though  ineffectual,  were 
gratefully  acknowledged  by  the  family  to  whom  they  had 
been  rendered.  He  wrote  the  epitaph,  which  records 
the  fate  and  character  of  his  patient,  in  Hamilton  church- 
yard ;  and  as  the  surviving  brother  of  this  nobleman  was 
of  a  weakly  constitution,  his  mother,  for  that  reason,  felt 
desirous  that  he  should  visit  the  continent  in  company 
with  a  person  qualified  at  once  to  direct  his  observations, 
and  watch  over  his  health.  Dr.  Moore,  in  whom  both 
these  requisites  were  united,  was  prevailed  on  to  accept 
the  charge.  He  left  Britain  with  his  pupil  in  1773,  and 
spent  five  years  in  visiting  the  most  remarkable  coun- 
tries of  Europe. 

The  fruit  of  those  travels,  '  A  View  of  Society  and 
Manners  in  France,  Switzerland,  and  Germany,'  pub- 
lished at  London  in  1779,  and  followed,  in  1781,  by  a  simi- 
lar account  of  Italy,  procured  the  author  some  emolu- 
ment, and  a  considerable  literary  reputation.  These 
works  were  speedily  translated  into  French,  and  read 
with  applause  by  the  people  whom  they  professed  to  de- 
pict. They  were  read  with  equal  applause  in  England, 
and  are  still  deservedly  admired  for  their  spirited  de- 
scriptions, their  perpetual  flow  of  lively,  if  not  profound 
observation,  and  above  all,  for  the  vein  of  pungent,  yet 
on  the  whole,  good-natured  humour,  which  lends  a  charm 
;o  their  other  merits. 

It  does  not  seem  that  Dr.  Moore's  efforts  to  obtain 
employment  as  a  physician  in  the  metropolis,  whither 
liis  family  had  removed,  soon  after  his  return  from 
abroad,  were  equally  fortunate  :  and  the  reception  of 
his  '  Medical  Sketches,'  published  in  1785,  appears  to 
have  confirmed  his  predilection  for  the  career  of  a  man 
of  letters.  The  success  which  the  novel  Zelucco  met 
with,  was  not  calculated  to  disappoint  such  hopes.  Its 
strong  delineations  of  character  and  passion,  its  scenes  of 
patlvos  and  pleasantry,  redeemed  the  occasional  harshness 
and  e.xaggeration  of  this  work,  and  gave  to  it  a  more 
lasting  existence,  than  generally  falls  to  the  lot  of  similar 
productions. 

The  fame  arising  from  these  performances  procured 
;o  Dr.  Moore  the  advantages  of  a  society  fitted  to  ap- 
preciate his  acquirements.  He  had  corresponded  with 
Dr.  Smollett,  and  was  prompt  to  encourage  the  genius 
of  Robert  Burns.  His  lime  seems  chiefly  to  have  been 
engaged  by  such  intercourse,  and  by  a  limited  exertion 
of  his  professionaFabilities,  till,  in  1792,  the  French  re- 
volution having  awakened  the  attention  of  all  Europe, 


Moore  visited  Paris  in  company  with  Lord  Lauderdale, 
for  the  purpose  of  more  narrowly  inspecting  a  phenome- 
non so  extraordinary  and  so  vast.  The  '  Journal'  of  his 
residence  in  France,  which  he  quitted  immediately  after 
the  fatal  9th  of  September,  was  published  on  his  return 
to  England;  and  the  author's  ideas  upon  the  object  he 
had  been  contemplating,  were  given  in  a  more  mature 
shape  under  the  title  of  ♦  Causes  and  Progress  of  the 
French  Revolution,'  three  years  afterwards.  Though 
the  temporary  interest  which  caused  these  works  to  be 
eagerly  sought  after,  at  the  time  of  their  appearance, 
no  longer  exists,  they  still  merit  a  perusal.  The  first,  in 
particular,  is  noted  for  the  fidelity  and  spirit  with  which 
it  sketches  some  events  that  will  long  figure  in  the  his- 
tory of  the  world. 

F'rom  politics  Dr.  Moore  again  turned  his  attention  to 
novels.  But  his  '  Edward'  (1796,)  and  his  '  Mordaunt' 
(1800,)  added  little  to  his  literary  character.  Though 
they  retain  some  traces  of  his  early  vigour,  they  both 
exhibit  symptoms  of  exhaustion  and  decay.  They  were 
the  last  effort  of  his  genius  :  he  died  at  his  house  in 
Clifford-street,  on  the  20th  Feb.  1802. 

As  an  author.  Dr.  Moore  was  more  distinguished  by 
the  range  of  his  information,  than  by  its  accuracy  or 
extent  upon  any  particular  subject  ;  and  his  writings 
did  not  owe  their  celebrity  to  any  great  depth  or  even 
originality  of  thought.  As  a  Novelist  he  shewed  no  ex- 
traordinary felicity  in  the  department  of  invention ;  no 
great  power  of  diversifying  his  characters,  or  ease  in  con- 
ducting his  narrative.  The  main  quality  of  his  works 
is  that  particular  species  of  Sardonic  wit,  with  which 
they  are  indeed  perhaps  profusely  tinctured,  but  which 
frequently  confers  a  grace  and  poignancy  on  the  general 
strain  of  good  sense  and  judicious  observation,  that  per- 
vades the  whole  of  them.     (t.  c.) 

MOORE,  (Sir  John,)  a  son  of  Dr.  Moor;,  the  sub- 
ject of  our  preceding  article,  was  born  at  Glasgow,  on 
the  13th  of  November,  1761.  Being  destined  for  the 
military  profession,  he  was  educated  chiefly  on  the  con- 
tinent ;  and  whilst  bis  father  was  abroad  with  the  Duke 
of  Hamilton,  the  interest  of  that  nobleman  procured 
him  admission  to  the  service,  in  the  capacity  of  ensign 
to  the  5lst  regiment  of  foot.  It  was  at  I\Iinorca,in  1776, 
that  Moore  first  entered  the  army  ;  a  lieutenancy  in  the 
82d  regiment  was  the  next  step  of  his  promotion,  and 
he  seems  to  have  held  this  station  without  much  dis- 
tinction, or  any  censure,  during  the  several  campaigns  of 
the  American  war,  in  which  he  served  till  the  arrival  of 
peace,  when  his  regiment  was  reduced  in  1783. 

A  seat  in  the  Parliament,  as  member  for  Lanark  and 
the  adjoining  burghs,  obtained  apparently  by  the  influence 
of  the  patron  above  referred  to,  did  not  long  interrupt  his 
advancement.  About  the  year  1788,  the  office  of  major 
in  the  4th  battalion  of  the  60th  regiment  of  foot,  was  ex- 
changed for  a  similar  post  in  his  original  regiment,  the 
5 1  St,  and  followed  by  the  commission  of  lieutenant  colonel, 
which  he  purchased  in  that  corps  two  years  afterwards. 
From  Gibraltar,  where  his  military  duties  had  placed 
him,  he  was  ordered  to  Corsica  in  1794  ;  and  the  esteem 
of  General  Charles  Stuart,  formed  an  epoch  in  his  military 
life.  The  siege  of  Calvi  was  the  scene  of  this  distinc- 
tion; and  his  first  wound  was  received  in  storming  the 
Mozzello  fort. 

When  a  disagreement  witli  the  Viceroy  had  produced 
the  recal  of  General  Stuart,  Moore  succeeded  him  in  the 
character  of  Adjutant-General  ;  but  as  the  subject  of 
dispute  with  the  Viceroy  still  subsisted,  the  new  com- 
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inander  remained  not  long  in  good  terms  with  him.  His 
return  to  England,  in  the  year  1795,  seems  not  to  hive 
proceeded  from  dissatisfaction  on  the  part  of  Rovernment ; 
and  his  appointment  to  the  rank  of  Brigadier  General  in 
the  West  Indies,  which  followed  immediately,  opened  a 
new  and  more  conspicuous  field  to  his  military  talents. 
At  Barbadoes,  in  consequence  of  his  appointment,  he 
met  Sir  Ralph  Abercrombie,  commander  of  the  expe- 
dition destined  to  act  against  St.  Lucie ;  and  in  this 
hazardous  service,  of  which  an  important  department 
■was  assigned  to  General  Moore,  he  acquitted  himself 
with  that  steadiness  and  gallantry  which  excited  the  warm 
applause  of  his  superior  officer.  The  conqueror  of  St. 
Lucie,  who  had  already  designated  General  Moore  as 
"  the  admiration  of  the  whole  army,"  committed  to  him 
the  prosecution  of  his  enterprise,  together  with  the  go- 
vernment of  the  Island  ;  and  this  charge,  undertaken 
with  reluctance,  and  rendered  full  of  danger  and  labour 
from  the  hostilit;  of  the  natives,  and  the  number  of  Ma- 
roon negroes,  who  constantly  infested  the  country,  was 
managed  with  a  decision  and  activity  that  overcame  every 
obstacle. 

Two  successive  attacks  of  the  yellow  fever  soon  forced 
General  Moore  to  leave  the  West  Indies  ;  but,  in  com- 
pany with  Sir  Ralph  Abercrombie,  he  was  destined  to 
earn  still  higher  dislmciion.  The  first  scene  in  which 
they  again  acted  together,  was  the  Iiish  rebellion  ;  and 
during  those  unhappy  contests,  notwithstanding  the  dis- 
organised state  of  the  army.  General  Moore's  conduct 
■was  such  as  to  obtain  universal  approbation. 

After  Sir  Ralph's  expedition  to  Holland,  (1799,)  in 
which  General  Moore  was  severely  wounded,  a  wider 
and  more  briliant  theatre  was  soon  afterwards  presented 
for  their  united  exertions  in  the  expedition  to  Egypt. 
During  this  celebrated  campaign.  General  Moore  fully 
supported  the  reputation  for  bravery  and  coolness  which 
his  former  services  had  acquired.  An  important  charge 
in  disembarking  the  troops  was  assigned  to  him  ;  and  the 
battalion  which  he  led  was  among  the  foremost  in  the 
far-famed  enterprise  of  storming  the  French  batteries, 
erected  on  a  neighbouring  eminence  of  sand,  to  oppose 
their  landing.     His  subsequent  efforts  ably  seconded  the 


commander's  arrangements,  and  contributed  materially 
to  the  happy  issue  of  their  undertaking.  That  victory, 
which  was  purchased  with  the  life  of  Sir  Ralph  Aber- 
crombie, disabled  General  Moore  for  a  time  from  farther 
exertion  ;  a  dangerous  wound  in  his  leg  confined  him 
first  on  board  one  of  the  transports,  and  afterwards  in 
the  neighbourhood  of  Rosetta,  till  the  conclusion  of  the 
expedition.  His  merits  were  rewarded,  on  his  return  to 
England,  by  the  order  of  knighthood  ;  and  public  opinion 
seemed  to  point  him  out  as  a  fit  person  for  conducting 
any  military  operation  in  which  the  country  might  require 
his  services. 

The  period  for  verifying  those  ideas  was  not  long  in 
arriving.  After  a  few  years  of  repose.  General  Moore 
(1808)  was  called  to  take  upon  him  the  command  of 
an  armament  which  the  British  government  had  pre- 
pared in  aid  of  the  Spanish  Patriots,  now  engaged  in 
hostilities  with  Napoleon.  It  is  not  our  business  to 
relate  the  particulars  of  this  expedition.  It  is  enough 
to  observe,  that  after  an  advance  to  Salamanca,  in  which 
he  was  chagrined  by  every  species  of  disappointment, 
cramped  by  restrictions,  perplexed  by  misinformation, 
and,  after  a  fruitless  attempt  to  penetrate  into  Portugal, 
General  Moore  commenced  a  retreat  to  the  coast,  con- 
ducted it  successfully  in  the  face  of  an  enemy  greatly 
superior,  and  by  his  masterly  dispositions  at  Corunna, 
repelled  the  formidable  attack,  in  which  a  cannon-ball  de- 
prived him  of  life, — though  not  till  his  last  moments 
were  consoled  by  intelligence  that  victory  had  secured 
a  safe  embarkation  for  his  troops.  He  died  with  the 
equanimity  which  became  him,  on  the  16th  of  January, 
1809. 

Succeeding  achievements  of  a  more  extensive  and 
important  nature,  have  already  eclipsed  Sir  John  Moore's 
reputation.  But  the  intrepidity  and  manly  uprightness 
of  his  character,  manifested  at  a  time  when  the  British 
army  was  far  from  being  distinguished  in  these  re- 
spects, are  qualities  more  endearing  and  estimable  than 
military  fame.  They  extorted  admiration  even  from 
his  enemies  ;  and  the  monument  erected  by  the  French 
officers  over  his  grave  at  Corunna,  attests  the  worth  of 
both  parties,     (t.  c.) 
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MoBAL  Philosophy  is  the  science  which  treats  of  the 
motives  and  the  rules  of  human  actions ;  and  of  the  ends 
to  which  they  ought  to  be  directed. 

In  contemplating  ihe  general  history  of  animated  na- 
ture, we  make  no  hesitation  in  setting  down  the  habits 
of  an  individnal  as  characteristics  of  the  species,  on  the 
grounds  that  creatures  similarly  constituted,  possessed 
of  the  same  organs,  and  impelled  by  the  same  instincts, 
must  have  the  same  dispositions  and  feelings.  The  hu- 
man race  presents  a  remaikable  exception  to  this  ob- 
servation ;  and  the  varieties  which  it  exhibits  in  external 
appearance  are  not  half  so  numerous  or  striking,  as  the 
contrasts  which  we  observe  in  moral  conduct  and  feeling. 

Were  mankind  placed  in  circumstances  precisely 
similar;  were  they  possessed  of  the  same  extent  of  men- 
tal powers,  and  the  same  degree  of  natural  feeling,— 
■we  could  scarcely  conceive  a  diversity  of  sentiment  or 
conduct  to  be  possible.  But  when  we  consider  the  in- 
finite variety  which  prevails  in  the  external  circum- 
stances, and  undoubtedly  also  in  the  mental  powers  of 


man,  instead  of  wondering  at  the  contrariety  of  views 
and  feelings,  we  have  greater  reason  to  be  surprised  at 
their  general  harmony  and  agreement.  The  differences 
seem  to  be  only  accidental ;  and,  even  where  they  are 
most  apparent,  a  principle  of  congruiiy  may  generally 
be  discerned,  which  leads  to  the  same  end,  though  by 
the  employment  of  different  means ;  and  brings  the 
most  anomalous  appearances  within  the  ordinary  range 
of  human  feelings. 

There  must,  then,  be  some  strong  leading  principles 
in  the  constitution  of  man,  or  in  the  ordinary  arrange- 
ments of  Providence,  to  preserve  order  amidst  such 
discordant  materials,  which,  in  many  instances,  seem 
directed  not  only  against  the  comfort,  but  against  the 
very  existence  of  society. 


'  Vix  nunc  obsistur  illis 


Quia  lanient  mundum. 

According  to  some,  this  object  is  accomplished  by  the 
continual  interference  of  Providence,  to  rectify  the  dis- 
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orders  which  the  passions  of  men  have  produced.  We 
are  not  much  inclined  to  object  to  this  doctrine.  We 
would  receive  it  with  this  qualification,  however,  that 
a  wise  arrangement,  continually  upheld  by  the  Being 
who  first  contrived  it,  is  to  be  considered  as  a  direct 
display  of  divine  providence.  But,  admitting  ihis,  we 
contend,  at  the  same  time,  that  a  provision  is  made,  in 
the  nature  of  things,  (not  from  any  necessity  of  nature, 
but  by  the  will  of  the  author  of  nature,)  for  maintaining 
the  equilibrium  of  the  moral  world,  and  for  restraining 
the  vices,  as  well  as  influencing  the  feelings  and  the  con- 
duct of  men. 

It  cannot  be  a  random  principle  which  produces 
such  uniform  results  ;  nor  can  it  be  a  very  abstruse 
one,  since  its  inlluence  is  universal,  and  is  felt,  with 
various  degrees  of  force,  in  every  stage  of  human  so- 
ciety. But  though  the  general  complexion  of  human 
manners  bespeaks  the  operation  of  a  principle  common 
to  human  nature,  there  is  nothing  with  regard  to  which 
men  are  less  agreed,  than  the  name  and  nature  of  that 
principle  which  produces  such  extensive  effects.  Men 
differ  both  as  to  the  object  which  constitutes  the  su- 
preme good,  or  chief  felicity  of  their  nature,  and  also 
as  to  the  means  by  which  it  is  most  likely  to  be  secured. 
They  do  not  sufficiently  distinguish  between  the  prin- 
ciples which  impel  to  action,  and  the  objects  to  which 
they  look  for  gratification.  They  are  both  indiscrimi- 
nately called  motives;  and,  certainly,  when  any  object 
acquires  paramount  importance  in  the  imagination,  it 
operates  as  a  motive  in  regulating  the  whole  conduct. 
It  is,  however,  in  all  probability,  only  a  confirmed  pre- 
judice, arising  out  of  a  perversion  of  the  original  im- 
pelling principle,  which  is  merely  a  vague  appetency 
of  our  nature,  calling  for  gratification,  but  not  directing 
us,  with  infallible  certainty,  to  a  specific  object,  nor  to 
the  mode  and  measure  in  which  it  ought  to  be  enjoyed. 
There  is  another  thing,  therefore,  to  be  attended  to  in 
moral  discussions,  besides  our  elementary  feelings;  for, 
after  adopting  the  instincts,  desires,  and  passions,  im- 
planted in  our  nature,  as  the  elements  of  action,  we  must 
examine  how  far  these  principles  have  been  legitimately 
exercised,  and  consider  in  what  instances  they  have  been 
carried  too  far,  or  have  fallen  short  of  what  they  might 
have  fairly  achieved. 

In  investigating  the  principles  of  moral  conduct,  then, 
the  natural  method  is,  to  begin  with  the  simplest  ele- 
ments of  feeling  :  and  then  to  proceed  to  the  circum- 
stances which  occur  in  the  constitution  of  our  bodies,  or 
in  the  powers  of  our  minds,  or  in  the  order  of  external 
nature,  to  modily,  limit,  and  restrain  our  appetites  and 
feelings  :  and  if  this  process  is  conducted  judiciously, 
we  shall  probably  find,  that  the  Author  of  our  nature  has 
established  immutable  rules  in  the  ordinations  of  his 
providence,  to  lead  us  to  the  high  purposes  for  which 
we  are  destined. 

If  we  shall  succeed  in  establishing  this  point,  it  will 
prove  inconirovertibly  that  there  is  nothing  arbitrary 
or  conventional  in  morals  ;  but  that  they  result  neces- 
sarily from  the  powers  and  faculties  which  God  has 
given  to  man,  and  from  the  circumstances  in  which  he 
has  placed  him.  Even  the  most  exalted  moral  pre- 
cepts, derived  from  the  light  of  revelation,  will  be 
found  not  to  controvert,  but  to  confirm  this  position. 
It  is  a  great  mistake  to  suppose  that  Christianity  un- 
folds moral  precepts  foreign  to  the  nature  of  man,  and 
not  cognizable  by  his  reason.  It  is  addressed  to  him 
as  a  perverted  being,  not  as  one  destitute  of  the  mate- 
rials of  knowledge:  it  shows  that  he  neglects  the  riches 


which  are  among  his  hands,  and  that  he  fails  to  deduce 
tl;e  inferences  which  are  obviously  presented  in  his 
own  nature,  in  the  constitution  of  the  external  world, 
and  in  the  ordinary  events  of  providence.  It  is  doing- 
Christianity  great  inj\istice,  to  suppose  that  its  moral 
precepts  are  such  as  never  did  or  could  enter  the  mind 
of  man  without  it.  Grotius  takes  up  a  very  diflerent 
argument  to  prove  the  divine  origin  of  the  Christian 
religion;  for  he  endeavours  to  show  that  it  was  so  rea- 
sonable, and  so  admirably  adapted  to  the  nature  and 
circumstances  of  man,  that  all  its  precepts  might  be 
recognized  in  the  scattered  maxims  diflused  among  the 
human  race;  but  in  all  cases  deformed  by  impure 
admixtures,  and  perverted  from  their  original  purpose 
by  the  vices  and  passions  of  men.  The  grand  object 
of  Christianity  was,  to  unfold  a  plan  of  mercy,  which 
must  otherwise  have  remained  unknown  :  its  peculiarity, 
as  a  moral  system,  consists  in  the  powerful  sanctions  by 
which  its  simple  and  obvious  precepts  are  enforced. 
Instead,  then,  of  being  jealous  of  those  moral  maxims 
adopted,  and  beautifully  illustrated,  by  many  heathen 
authors,  every  Christian  should  consider  them  as  so 
many  attestations  to  the  existence  of  that  immutable  law 
on  which  God  has  laid  the  foundation  of  morals.  To 
deny  the  existence  of  such  a  law,  would  be  to  destroy 
at  once  the  moral  responsibility  of  man,  where  the  light 
of  revelation  is  unknown;  lor  "  where  there  is  no  law 
there  is  no  transgression," — an  assertion  which  the  apos- 
tle makes,  not  to  free  the  unenlightened  heathen  from 
responsibility,  but  to  show  their  great  guilt  in  neglect- 
ing the  clear  intimations  written  on  their  hearts,  and 
pointed  out  by  the  general  constitution  and  couise  of 
nature.  But  unless  such  intimations  existed,  no  blame 
could  attach  ;  for  who  could  be  censured  for  invincible 
ignorance  ? 

The  law  of  moral  action  is  in  fact  so  irrevocably  fixed, 
that  even  when  we  violate  it  unconsciously,  we  are  cor- 
rected, and  called  back  to  the  consideration  of  the  cir- 
cumstances which  have  affected  our  comfort.  Thus 
temperance,  one  of  the  cardinal  virtues,  is  forced  on  us 
by  necessity;  and  whenever  we  go  beyond  the  limits 
prescribed  by  the  constitution  of  our  nature,  we  are  in- 
stantly punished,  and  taught  to  seek  that  just  medium 
which  may  satisfy,  but  not  satiate  ;  and  exhilarate,  with- 
out subverting  by  excessive  excitement. 

But  although  it  is  quite  evident  that  the  Author  of 
our  existence  has  put  into  our  hands  the  maleiials  of 
knowledge,  and  directed  us,  by  the  constitution  and 
circumstances  of  our  nature,  to  the  course  ot  moral  ac- 
tion which  we  shsuk!  pursue  ;  yet  it  is  certain  that  we 
never  could  convert  tiiese  materials  to  our  advantage, 
without  the  aid  of  information  superior  to  that  afiuriled 
by  the  natural  reason  of  man.  All  that  we  have  hither- 
to said  amounts  merely  to  this,  that  God  has  most 
abundantly  furnished  the  means  of  inlorination,  with 
regard  to  the  leading  duties  of  morality  :  and  we  must 
now  farther  admit,  »hat  the  materials  of  prejudice  and 
error  are  no  less  abundantly  supplied  by  me  tendency 
of  our  appetites  and  passions.  It  is  this  which  renders 
human  nature  a  strange  medley  of  folly  and  of  wisdom  ; 
of  virtuous  feelings  and  depraved  aflections;  which 
weakens  the  convictions  even  of  the  most  enlightened, 
and  teaches  them  to  desire  an  authoritative  rule  and 
sanction,  for  the  regulation  of  their  conduct. — In  short, 
the  principles  of  natural  morality  stand  pretty  nearly 
on  the  same  footing  with  the  principles  of  natural  reli- 
gion :  for  though  the  being  and  attributes  of  God  may 
be   inferred    from  all  his  works,  yet  we   see  that   the 
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natural  reason  of  man  never  led  him  lo  just  and  accurate 
conceptions  on  the  subject.  In  the  same  manner, 
though  the  rule  of  moral  conduct  may  be  traced  in  the 
order  of  nature,  and  in  the  constitution  of  our  own 
minds,  yet  there  can  be  no  doubt  that  the  light  of  re- 
velation was  necessary,  to  enable  mankind  to  distin- 
guish, with  certainly,  truth  from  error,  and  the  illu- 
sions of  the  passions  from  the  rule  of  right  reason.  For 
who  could  decide  with  absolute  certainty  amidst  the 
endless  varieties  of  human  opinions;  or  expect  to  have 
the  auihoiity  of  an  oracle  in  commanding  the  assent  of 
mankind  .' 

This  difficulty  was  so  powerfully  felt  by  Socrates, 
that  he  deemed  it  necessary  that  an  instructor  should 
be  sent  from  heaven  wiih  special  authority  to  reveal 
and  enforce  the  duly  of  man.  Cicero  did  not  go  quiie 
so  far  as  this  ;  but  his  words  evince  no  less  clearly  the 
necessity  of  such  a  teacher.  He  says,  that  he  was  not 
one  of  those  who  maintained  that  there  was  no  such 
thing  as  absolute  truth  ;  but  that  error  was  so  mixed 
up  wilh  every  truth,  that  it  could  not  be  accurately  dis- 
tinguished.* And  to  prove  the  truth  of  this  observation, 
he  adduces  the  discordant  opinions  of  the  principal  phi- 
losophical sects  respecting  the  nature  of  the  gods.  If 
■we  are  more  fortunate  than  those  two  illustrious  heathens, 
and  can  proceed  with  greater  confidence  in  our  investi- 
gations, it  is  because  we  have  been  favoured  with  a  re- 
velation which  was  denied  to  them,  and  which  has  mate- 
rially iniluenced  the  moral  discussions  even  of  those 
who  reject  its  assistance. 

In  our  researches  we  do  not  mean  to  set  reason  and 
revelation  in  opposition  to  each  other,  but  to  exhibit 
them  as  mutually  cooperating  to  establish  the  same 
important  results.  It  is  the  proper  province  of  tiieolo- 
py  to  enforce  the  sanctions  of  revealed  religion  :  it  is  the 
ijusiness  of  our  present  department  to  analyse  the  prin- 
ciples of  moral  action,  and  to  point  out  their  foundation 
in  the  nature  and  circumstances  of  man. — It  is  not  in- 
deed possible,  in  any  discussion  on  the  subject,  to  sepa- 
rate morals  wholly  from  theology.  For  as  soon  as  men 
have  acquired  a  belief  in  the  existence  lif  a  God,  their 
moral  perceptions  must  be  considerably  influenced  by 
the  attributes  which  they  assign  to  him.  If  he  is  sup- 
posed to  be  cruel,  or  vindictive,  or  lascivious,  we  may 
naturally  expect  to  see  the  same  qualities  exemplified 
in  the  character  of  his  votaries;  for  wherever  men  have 
admitted  the  existence  of  a  God,  they  have  also  admitted 
that  they  were  bound  both  to  imitate  and  obey  him. — It 
is  absolutely  necessary,  then,  in  all  moral  discussion,  to 
endeavour  to  ascertain  how  far  the  unaided  powers  of 
man  can  go  in  obtaining  right  conceptions  of  the  divine 
nature  and  attributes;  for  if  these  could  be  properly  as- 
certained, they  would  constitute  a  rule  from  which  there 
could  be  no  appeal. 

This  point  will  be  soon  settled,  if  we  take  facts  for  the 
foundation  of  our  argument,  and  consider  what  has  actu- 
ally been  done  in  the  province  of  natural  theology  by  the 
unassisted  efforts  of  the  human  understanding.  We 
have  only  to  recollect  the  impure  and  absurd  theology 
of  the  Romans,  Greeks,  and  Egyptians  ;  which  some 
■writers  have  chosen  to  denominate  eltgant,  merely  be- 
cause its  absurdities  have  been  concealed  under  the 
splendour  of  poetical  diction  and  imagery  :  or  we  have 
only  lo  read  Cicero's  book  on   the    nature   of  the  gods, 


and  if  facts  may  be  allowed  to  influence  our  reasoning, 
we  will  not  hesitate  to  pronounce  at  once  the  incompe- 
tency of  human  reason  to  discover  the  attributes  and 
perfections  of  the  Supreme  Being. 

It  may,  perhaps,  be  thought  unfair  to  decide  on  the 
capabilities  of  the  human  mind,  from  its  aberrations 
and  perversions  ;  and  we  may  be  called  upon  to  con- 
template what  it  is  naturally  able  to  achieve.  But  here 
our  s]>eculations  must  be  involved  in  great  uncertaintv. 
We  find,  indeed,  the  belief  in  a  Supreme  Being  lo  be 
almost  universal.  In  many  instances,  we  discover  very 
enlightened  views  respecting  the  unity  of  his  nature, 
and  some  of  his  attributes ;  but  in  no  one  case  can  we 
pronounce  with  certainty  how  far  these  notions  arc 
the  product  of  unassisted  reason.  We  have  staled 
elsewhere,  (see  Logic,)  the  very  natural  process  by 
which  the  idea  of  God  may  be  supposed  to  arise  in 
the  human  mind  ;  but  it  is  impossible  lo  demonstrate 
that  it  ever  has  arisen,  in  any  one  instance,  in  this  man- 
ner. We  are  firmly  persuaded  that  there  is  no  such 
thing  in  the  universe  as  a  system  of  theism,  the  pure  re- 
sult of  human  reason  ;  for  it  will  nol  be  difficult  to  show 
that  all  the  religions  which  have  ever  been  in  the  world 
are  cither  traditional  or  revealed. 

As  far  as  we  are  acquainted  with  the  religious  sys- 
tems which  prevail  thiougliout  the  immense  continent  of 
Asia,  from  China  to  the  Red  Sea,  and  from  Cape  Como- 
rin  to  Siberia,  we  may  discover  the  traces  of  a  traditional 
superstition,  but  nol  of  a  system  oi  natural  religion  ;  for 
its  features  are  loo  fantastic  to  pass  as  the  offspring  of 
reason.  In  the  same  manner,  we  may  perceive  that  the 
religions  of  Greece,  of  Rome,  of  Egypt,  and  of  India, 
had  a  common  origin,  nol  in  reason,  but  in  tradiiion  ;  for 
reason  is  not  so  uniform  in  its  al)errations,  as  lo  run  into 
exactly  the  same  conceits  and  absurdities. 

Where,  then,  shall  we  discover  the  pure  religion  of 
nature  ?  Not  among  the  sages  of  Greece  and  Rome: 
they  evidently  and  avowedly  borrowed  from  more  an- 
cient sources.  Not  among  the  philosophers  and  hiero- 
phants  of  Egypt :  they,  in  all  probability,  borrowed  from 
India.  Nowhere,  indeed,  do  we  find  among  any  of  these 
nations  any  pretensions  to  this  religion  of  nature:  they 
altogether  disavow  this  origin  of  their  religious  opinions; 
for  they  have,  severally,  their  legislators  and  their 
sages,  to  whom  they  ascribe  the  origin  of  their  laws  and 
of  their  religion  ;  and  however  much  they  may  be  dis- 
posed to  reverence  these  founders  of  their  polities,  civil 
and  sacred,  they  never  ascribe  to  them  the  honour  of 
discovering,  by  their  own  ingenuity,  the  laws  and  reli- 
gious opinions  which  they  promulgated.  These  they 
ascribe  to  the  particular  favour  and  illumination  of  the 
gods. 

This  opinion,  if  not  strictly  correct,  may,  perhaps,  lead 
us  to  the  truth  ;  for  were  we  lo  judge  from  appearances 
and  partial  facts,  we  would  perhaps  be  led  to  conclude, 
that  man,  on  his  creation,  was  placed  under  a  system  of 
revelation,  or  was  made  perfectly  acquainted  with  the 
great  truths  of  religii)n,  immediately  depending  on  ihe 
being  and  attributes  of  God.  Tliis  inference  amounts  to 
certainty,  if  we  take  the  sacred  Scriptures  for  our  guide. 
On  the  supposition,  then,  (and  it  is  surely  a  natural  one,) 
that  this  primeval  religon  was  taught  by  the  first  race 
of  men  to  their  families  and  descendants,  and  by  this 
means  diffused  over  the  face  of  the  earth,  we  might  na- 


•  Non  enim  sumus  ii,  quibus  nihil  venim  esse  vide-itur ;  sed  ii,  qui  omnibus  veris  falsa  quxdatn  adjuncta  esse  dicamus,  tanta  simili. 
tudine,  ut  in  lis  nulla  insit  certa  judicandi  ct  aUsentiendi  ncUi. — De  jXat.  Deor.  lib.  i.  c.  5 
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lurally  expect  those  diversified  features  of  superstition, 
which  meet  us  in  our  researches,  and  which  betiay  few 
marks  of  their  parentage  as  the  offspring  of  reason,  but 
are  exactly  what  wc  might  expect  as  the  corrupted  tra- 
ditions of  primeval  revelation. 

If,  however,  it  should  be  maintained,  that  the  due  ex- 
ercise of  reason  will  necessarily  lead  us  to  some  know- 
ledge of  God,  we  have  no  wish  lo  dispute  the  assertion: 
we  only  afliim  that  we  have  no  instance  on  record,  in 
which  it  can  be  proved  that  men  have  come  by  their  re- 
ligion in  this  manner:  all  the  religions  with  which  we 
are  acquainted,  bear  evident  marks  of  a  diiferent  origin  : 
and  before  the  competency  of  human  reason,  to  discover 
the  most  obvious  truths  of  religion,  can  be  ascertained,  it 
would  be  necessary  to  find  a  nation  entirely  destitute  of 
every  notion  of  religion  ;  to  watch  its  progress  in  know- 
ledge, and  carefully  to  observe  the  result  of  iis  experi- 
ence. But,  indeed,  there  is  every  probability  that  a  na- 
tion, circumstanced  as  we  have  supposed,  if  unutfccted 
by  any  external  impulse,  and  unassisted  by  extraneous 
example,  would  remain  for  ever  in  the  barbarism  in 
which  it  was  found.  No  nation,  howevier,  has  been  found 
in  this  state  of  absolute  ignorance;  by  whatever  means 
men  have  come  by  their  knowledge,  they  have  always 
been  found  to  have  some  idea  of  a  superior  power;  and, 
possessing  this  as  the  rudiments  of  religious  knowledge, 
we  might  naturally  have  expected  that  they  would  have 
made  progress  in  a  science  so  interesting.  This  expec- 
tation will  not  be  realised  ;  for  we  discover  none  of  that 
elasticity  of  mind,  which  prompts  to  ulterior  improve- 
ment in  religious  knowledge  :  all  the  efforts  of  philan- 
thropy have  scarcely  been  able  to  shake  the  inveterate 
prejudices  of  error,  or  to  preserve  alive  the  seeds  of 
knowledge,  where  they  have  been  sown.  If  the  know- 
ledge of  God  and  his  attributes,  then,  be  the  result  of 
human  reason,  the  mind  goes  through  a  process  on  this 
subject,  entirely  different  from  thjt  which  it  follows  with 
regard  to  any  other  of  its  attainments.  It  advances  uni- 
formly and  steadily  in  all  those  improvements  which  re- 
sult from  study  or  experience,  and  length  of  time  never 
fails  to  give  maturity  and  stability  to  the  principles  of 
knowledge.  But,  in  religion,  the  process  is  reversed  ; 
and  lapse  of  time  invariably  leads  to  degeneracy  and  cor- 
ruption. The  most  ancient  writings  of  the  human  race 
approach  nearest  to  the  truth  on  some  of  the  fundamen- 
tal principles  of  religion.  Thus,  we  find  the  unity  of 
the  divine  nature  explicitly  stated  in  some  of  the  most 
ancient  of  the  Braminical  writings,  whilst  the  doctrine  is 
totally  unknown  among  the  modern  Hindoos,  who  are, 
and  have  been  from  time  immemorial,  the  grossest  ido- 
laters in  the  world. 

Let  it  be  remembered,  that  we  are  only  stating  the 
aberrations  of  human  reason  on  the  grand  fundamental 
principles  of  religion  and  morals  ;  and  we  do  not  posi- 
tively affirm  that  the  mind  is  absolntcly  incompetent  to 
discover  the  important  truth  of  the  being  of  God  ;  but 
facts  authorize  us  to  conclude  that  it  never  could  turn 
this  important  truth  to  any  profitable  account,  without 
ulterior  assistance  ;  for  it  is  instantly  disfigured  by  the 
prejudices  arising  from  human  passions,  and  thus  be- 
comes the  means  of  perversion  rather  than  of  improve- 
ment ;  as  men  canonize  their  own  vices  by  exalting  them 
into  attributes  of  their  gods. 

We  conceive  it,  then,  to  be  absolutely  impossible  to 
found  a  system  of  morals  on  the  basis  of  natural  religion, 
which,  if  cognizable  by  human  reason,  is  nevertheless, 
in  every  instance,  so  grossly  abused  as  to  become  a  source 


of  error  rather  than  of  knowledge.  The  bountiful  au- 
thor of  our  nature  has  delivered  us  from  this  perplexity, 
by  giving  us  a  revelation  containing  rules  of  duty,  which 
our  consciences  must  instantly  approve,  and  which,  on 
examination,  are  found  to  be  perfectly  consistent  with 
the  light  of  reason,  with  the  interests  of  man,  and  with 
the  ordinary  arrangements  of  providence.  These  rales, 
however,  are  not,  in  general  practice,  deduced  step  by 
step  from  the  elements  into  which  they  may  be  analysed  : 
they  resemble,  in  this  respect,  the  rules  deduced  froni 
science,  or  experience,  which  are  delivered  to  practical 
artists,  and  which  lead  them  as  immediately  to  the  at- 
tainment of  their  object,  as  if  they  thoroughly  understood 
the  principles  on  which  the  rules  were  founded.  It  is 
evident  that  some  rule  of  this  kind  is  absolutely  neces- 
sary for  regulating  the  moral  conduct  of  men  ;  for  few 
have  time  or  talents  for  ingenious  or  laborious  investi- 
gations ;  and  were  man  left  to  discover  the  rults  by 
which  his  conduct  is  to  be  guided,  the  best  of  his  life 
would  be  past  before  he  had  learned  how  to  live.  Reve- 
lation unfolds  the  rule  at  once,  without  explaining  the 
principles  on  which  it  is  founded,  farther  than  by  assur- 
ing us  that  it  is  the  will  of  God,  who  always  consults  our 
happiness.  To  analyse  these  rules,  however,  which  have 
been  beneficently  revealed  for  the  regulation  of  our  con- 
duct, and  to  discover  their  coincidence  with  the  most  ob- 
vious principles  presented  to  the  senses  and  reason  of 
man,  is  a  luxury  reserved  for  those  whose  talents  and 
education  enable  them  to  trace  the  chain  of  proximate 
causes,  till  they  can  connect  it  with  the  supreme  law- 
giver. 

It  might  reasonably  be  supposed  that  the  will  of  God, 
and  the  order  of  nature,  would  tend  mutually  to  illustrate 
and  explain  each  other.  This  must  necessarily  happen, 
provided  that  which  is  communicated  as  the  will  of  God 
be  indeed  from  heaven  ;  for  the  same  God  who  arranged 
the  order  of  nature,  cannot,  consistently  with  any  notions 
which  we  entertain  of  his  perfections,  give  a  revelation 
which  contradicts  it. 

"  Nunquajn  aliud  natura,  aliud  sapientia  dixit." 

This  argument  has  been  carried  by  Hume  to  an  un- 
warrantable and  unphilosophical  extreme  in  the  case  of 
miracles,  which  are  a  suspension,  or  contravention,  of 
the  ordinary  laws  of  nature.  Were  miracles  ctjntrary 
not  only  to  the  established  laws  of  nature,  but  to  the 
known  power  and  perfections  of  God,  it  would  be  impos- 
sible to  believe  them.  But  when  we  see  that  they  are 
not  inconsistent  with  divine  power,  since  he  who  gave 
matter  its  properties,  can  as  easily  alter  them  ;  when  we 
see  that  they  are  obviously  useful  in  promoting  some  be- 
neficent end,  which  could  not  be  accomplished  without 
them;  and  when,  in  addition  to  all  this,  we  have  a  posi- 
tive proof  in  the  existing  state  of  nature,  that  a  miracle 
must  have  been  performed  before  things  were  as  they 
are  ;  (lor  if  the  calling  of  light  out  of  darkness,  of  order 
out  ol  confusion,  of  substance  out  of  nonentity,  be  rota 
miracle,  we  do  not  know  what  is — or  if  any  one  should 
insist  that  there  never  was  any  creation,  hut  that  all 
things  have  always  existed  as  we  see  them,  that  man 
holds  a  cieed  more  marvellous  than  any  miracle  ;)  tak- 
ing all  these  considerations  together,  there  can  be  no  ob- 
jection to  miracles  in  the  nature  of  things,  and  their  cre- 
dibility, in  every  instance,  must  depend  on  the  evidence 
by  which  they  are  attested. 

The  will  of  God,  where  it  is  known,  must  always  be 
the  rule  of  conduct.     Let  it  but  be  fairly  established  that 
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a  precept  has  proceeded  from  heaven,  and  it  would  be 
needless  to  argue  where  it  would  be  impious  to  resist. 
But  there  are  a  great  many  cases  to  which  this  deter- 
minate rule  cannot  bo  directly  applied.  Even  the  reveal- 
ed law  of  God  does  not  afTord  a  direct  rule  for  the  moral 
conduct  of  man,  in  many  instances  where  it  is  of  essen- 
tial consequence  that  he  should  decide  with  prudence. 
He  is,  therefore,  under  the  necessity  of  employing  his 
reasoning  faculties  in  order  to  connect  the  case  which 
puzzles  him,  with  some  general  ]ninciple,  or  to  trace  its 
alliance  with  some  recognised  law. 

At  first  view,  ii  might  appear  desirable,  that  no  doubt 
should  ever  exist  on  a  moral  question  ;  and  that  we 
should  be  instantly  enabled  to  decide  with  certainty  in 
every  case,  where  we  are  called  to  appear  as  moral 
agents.  But  this  is  not  the  way  in  which  the  author  of 
our  nature  trains  us  to  knowledge  and  to  virtue.  Our 
intellectual  faculties  are  sharpened  by  the  necessity  im- 
posed upon  us  of  unravelling  the  studied  involutions  of 
nature.  Some  connecting  principle  is  always  presented 
to  us  as  a  clue  to  direct  our  steps,  or  some  analogous 
fact  occurs  as  an  illustration :  and  before  we  reach  the 
object  which  wr^  have  in  view,  we  are  generally  raised 
above  it;  having  travelled  through  a  labyrinth  of  know- 
ledge, whose  hidden  treasures  we  have  been  compelled 
to  explore.  By  this  means  we  perceive  that  the  truth 
which,  in  the  outset,  we  proposed  as  the  ultimate  object 
of  our  researches,  is  only  a  link  in  the  chain  of  causes 
which  connect  matter  with  its  creator.  Something  si- 
milar occurs  in  moral  investigations.  A  doubtful  point 
is  cleared  up  by  tracing  its  connection  with  others  more 
fully  established,  or  with  acknowledged  axioms  in  the 
constitution  of  our  nature  ;  and  we  are  thus  led  to  the 
temple  of  truth  through  a  path  beautifully  diversified, 
which  affords  pleasure  and  instruction  at  every  step,  and 
beguiles  the  tediousness  of  the  way  by  the  many  inte- 
resting objects  which  are  successively  presented  to  our 
view. 

Thus,  the  same  law,  which,  in  physics,  leads  us  to 
general  principles  from  individual  facts,  might,  by  a 
careful  process  of  moral  generalization,  conduct  to  re- 
sults no  less  certain,  could  we  disentangle  our  reason 
from  our  passions,  and  subject  our  feelings  to  our  judg- 
ment. Ample  materials  are  furnished  to  assist  us  in 
these  researches:  and  as  moral  truths  are  infinitely  more 
important  than  any  physical  results,  the  beneficent  au- 
thor of  our  being  has  afforded  more  numerous  helps  to 
conduct  us  to  conclusions  so  essential  to  our  happiness. 
Instinct,  reason,  jurigmeUi,  conscience,  point  to  the  same 
goal  ;  and  though  they  are  all  sometimes  so  bewildered 
as  to  miss  the  right  road,  yet  they  possess  in  themselves 
a  principle  of  rectification,  which  both  points  out  their 
error,  and  incites  to  fresh  attempts  to  discover  truth, 
happiness,  and  duty. 

Besides  the  intimations  which  spring  up  within  our  own 
breasts,  and  which  are  confirmed  by  the  general  habi- 
tudes of  human  nature,  we  may  learn  lessons  of  morality 
from  the  instincts  of  the  lower  animals  .;  and  the  con- 
stancy, fidelity,  gratitude,  and  parental  affection,  which, 
in  many  instances,  they  display  in  such  an  eminent  de- 
gree, cannot  fail  to  strengthen  our  moral  perceptions. 
Many  beautiful  illustrations  in  the  sacred  Scriptures  are 
founded  on  tiiis  idea ;  and  we  are  frequently  exhorted  to 
draw  moral  and  religious  instructions  from  the  instincts 
and  habits  of  the  lower  animals.  "  Go  to  the  atit,  thou 
sluggard,  consider  her  ways,  and  be  wise ;"  we  are  here 
directed  lo  an  excellent  example  of  industry   and   forc- 
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sight.  "  Consider  the  fowls  of  the  air,  for  they  sow  not, 
neither  do  they  reafi,  nor  gather  into  barns,  yet  your  hea- 
venly father  feedeth  them  ;  are  not  yc  much  better  than 
they  ?"  These  plain  facts  afford  an  excellent  argument 
for  trust  in  Divine  providence. 

Nor  is  this  all :  our  moral  feelings  arc,  to  a  certain  ex- 
tent, regulated  by  the  physical  constitution  of  our  bodies, 
and  by  the  circumstances  in  which  we  are  placed;  and 
whenever  we  fall  into  extremes,  either  of  deficiency  or 
of  excess,  we  find  monitors  within  and  around  us,  to  sti- 
mulate our  languid  affections,  or  to  repress  our  head- 
long desires. 

Although  all  these  intimations  of  duty,  which  are  so 
profusely  scattered  around,  would  in  themselves  be  in- 
-sufficient  to  afford  a  universally  applicable  rule  of  duty; 
(because  our  prejudices  disqualify  us  from  drawing 
soinid  and  accurate  conclusions  ;)  yet  they  are  powerful 
auxiliaries  in  moral  reasoning,  and  afford  essential  aid 
even  where  conviction  is  produced  by  other  means.  A 
moral  precept,  confirmed  by  miracles,  may,  neverthe- 
less, be  contrary  to  our  limited  views,  or  depraved  af- 
fections :  in  that  case,  we  are  compelled,  rather  than  in- 
clined, to  submit.  But  let  it  be  shown  that  the  precept 
in  question  is  exactly  conformable  in  spirit,  design,  and 
circumstances,  to  what  we  observe  and  approve  in  other 
cases,  and  then  all  opposition  must  appear  unreasonable, 
and  we  must  stand  condemned  by  our  own  mouths,  and 
our  own  consciences.  In  fact,  it  is  not  demonstration 
that  we  so  much  stand  in  need  of  in  moral  reasoning,  as 
persuasion.  The  grand  truths  of  morality  are  sufficiently 
palpable  to  command  the  conviction  of  the  conscience 
and  reason ;  but  som.ething  more  is  necessary  to  give 
them  a  firm  hold  on  our  feelings.  In  subjects  of  pure 
science,  where  nothing  but  reason  is  concerned,  nothing 
but  reason  requires  to  be  satisfied  ;  and  a  demonstration 
silences  for  ever  all  doubts  and  conjectures.  But  the 
case  is  wholly  different  in  morals  and  religion:  these 
sciences  are  intimately  blended  with  our  feelings :  and 
when  they  inculcate  disagreeable  truths,  or  unwelcome 
precepts,  our  passions  and  prejudices  will,  most  pro- 
bably, be  up  in  arms  to  resist  the  convictions  of  reason. 

In  all  investigations,  then,  into  subjects  of  morality 
and  religion,  it  is  not  enough  that  our  own  reason  be  sa- 
tisfied ;  the  point  to  be  enforced  must  be  made  familiar 
to  our  senses;  must  be  reconciled  to  our  prejudices,  and 
shown  to  be  consistent  with  those  notions  which  we  arc 
compelled  to  admit  as  primary  and  incontrovertible 
facts.  Hence,  we  find,  in  general,  that  illustrations  in 
moral  subjects  are  more  effectual  than  reasoning;  and 
familiar  views,  drawn  from  an  induction  of  obvious  facts, 
are  more  satisfactory  than  the  most  elaborate  abstract 
speculations. 

In  another  part  of  this  work,  (See  Logic,)  we  have 
shown  how  much  our  intellectual  perceptions  arc  in- 
fluenced by  the  order  and  course  of  nature ;  and  that 
those  mental  features  which  appear  most  singular,  are 
impressed  on  the  mind  by  that  invariable  order,  which 
the  Almighty  has  established  anicng  his  works.  This 
regular  order  both  facilitates  the  acquisition  of  know- 
ledge, and,  by  its  frequent  occurrence,  stamps  it,  in  in- 
delible characters,  on  the  human  mind.  The  same  ob- 
servation applies  to  our  moral  feelings.  The  law  of 
God  is,  indeed,  the  ultimate  rule ;  but  that  law  is  writ- 
ten, to  a  certain  degree,  on  our  own  hearts,  because  the 
very  instincts  which  he  has  given  us  compel  us  to  ob- 
serve it;  and  our  experience  soon  teaches  us,  that  we 
never  can  infringe,  with  impunity,  those  rules  wliich 
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are  indicated  by  the  constitution  of  nature.  God  has 
written  his  law,  not  only  on  our  hearts,  but  on  the  face 
of  nature;  and  his  revealed  law  is  only  the  cnlorce- 
ment  and  illustration  of  principles  which  were  always 
in  operation,  and  might  always  have  been  discovered, 
had  not  the  sins  of  man  enfeebled  and  obscured  his 
reason*. 

Next  to  the  revealed  law  of  God,  then,  wc  would  be 
disposed  to  say,  that  nature  is  our  surest  guide;  we  do 
not  mean  merely  the  feelings  of  human  nature,  which 
are  evidently  under  a  corrupting  influence,  but  the 
nature  of  things,  that  is,  the  arrangements  of  provi- 
dence, and  the  constitution  of  the  external  world. 
These  are  the  aids  which  the  Almighty  has  given  to 
direct  us  to  the  knowledge  of  his  will,  and  to  strengthen 
that  revelation  which  our  ignorance  rendered  necessary. 
We  conceive  that  this  representation  is  confirmed  by 
Scripture.  At  the  very  time  tliat  God  was  giving  a 
positive  revelation  to  Israel,  he  appealed  to  their  own  in- 
terest, and  told  them  that  the  law  which  he  ordained  was 
for  their  own  good.     Deut.  vi.  24. 

And  farther,  that  he  might  not  seem  to  impose  strange 
and  arbitrary  precepts,  having  no  foundation  but  in  his 
own  despotic  will,  he  told  them,  that  the  law  which  they 
were  commanded  to  observe  was  perfectly  conformable 
to  the  intimations  of  their  conscience  and  reason.  This 
coin?na!ulmen!,  which  I  command  thee  this  f/ay,  is  not  hid- 
den from  thee,  neither  is  it  far  off  : — bat  the  word  is  very 
nigh  unto  thee,  in  thy  mouth,  and  in  thy  heart,  that  thou 
viayest  do  it. 

Our  intellectual  and  moral  faculties,  though  most 
closely  allied,  admit  nevertheless  of  an  obvious  distinc- 
tion. It  is  the  province  of  the  intellectual  faculties  to 
receive  impressions,  to  perceive  relations,  to  examine 
our  attainments,  and  to  see  if  they  have  been  legitimately 
acquired  :  and  if  it  shall  be  found  that  we  have  viewed 
things  as  they  are  actually  presented  in  nature,  and 
liave  combined  them  according  to  those  analogies  and 
relations  which  the  author  of  nature  has  established, 
we  have  nearly  exhausted  the  philosophy  of  the  human 
Tuind.  The  moral  faculties  have  a  farther,  and  most 
important  office  to  perform  :  for  it  is  their  province  to 
decide  how  far  the  things  which  are  presented  to  our 
senses,  or  suggested  to  our  feelings,  are  conducive  to 
the  general  happiness  of  our  nature,  and  to  what  ex- 
tent we  may  enjoy  them  consistently  with  our  duty  as 
moral  agents.  Those  original  impulses  of  our  nature, 
or  those  desires  and  feelings  of  want  which  are  born 
with  us,  put  in  motion  the  intellectual  machinery  of 
the  human  mind  ;  they  direct  it  to  certain  objects  of 
gratification  ;  and  when  these  are  obtained,  it  is  a  mat- 
ttr  uf  feeling  to  decide  on  the  degree  of  enjoyment 
which  has  been  received.  If,  instead  of  enjoyment,  the 
result  has  been  pain,  we  are  forced  to  conclude,  that 
the  object  which  has  produced  this  effect,  is  not  intend- 
ed for  gratification  ;  or  that  we  have  not  applied  it  aright 
for  the  purposes  of  enjoyment. 

We  are  thus  impelled  to  fresh  pursuits,  and  when, 
at  last,  we  discover  that,  which  yields  the  desired  en- 
joyment to  ourselves,  without  impairing  the  happiness 
of  others,  and  which  is  approved  by  our  r-;ason,  whilst 
it  gratifies  our  feelings,  we  conclude  that  we  have  found 


the  right  medium  prescribed  by  the  author  of  our  exis' 
tence.  These  experiments  may  go  a  considerable 
length  in  ascertaining  the  rule  of  moral  .conduct;  for 
we  arc  not  left  to  grope  at  random  ;  nature  and  con- 
science arc  always  at  hand  to  direct  or  to  restrain  us; 
and  we  are  surrounded,  from  our  very  birth,  by  moral 
relations,  which  train  and  discipline  our  minds,  involun- 
tarily and  unconsciously,  to  the  habits  and  duties  of 
morul  agents. 

But  here  wc  must  observe,  that  those  circumstances 
which  constitute  the  rule  of  moral  action  do  not,  by  any 
means,  necessarily  give  us  the  idea  of  moral  obligation. 
We  can  easily  perceive,  that  we  cannot  exceed  certain 
limits  without  destroying  our  own  happiness  ;  a  regard 
to  our  own  comfort,  therefore,  will  compel  us  to  respect 
those  boundaries  which  nature  has  prescribed,  as  neces- 
sary to  preserve  us  from  the  excesses  which  ruin  our 
respectability  or  enjoyments.  But  there  is  no  more 
virtue  in  this  than  there  is  in  avoiding  the  fire  which  has 
burned  us,  or  the  food  which  has  impaired  our  health, 
or  the  person  who  has  injured  or  betrayed  us.  Wc  are 
merely  obeying  a  law  which  we  dare  not  violate,  from 
apprehension  of  the  consequences  ;  and  which  has  the 
force  of  a  statutory  enactment,  to  secure  the  submission 
even  of  those  who  may  dislike  the  injunction.  We  can- 
not conceive  how  it  is  possible  that  there  should  be  any 
idea  of  moral  obligation,  without  the  idea  of  accounta- 
bleness  to  that  Being  who  created  the  universe  ;  who 
implanted  in  our  nature  those  faculties  which  enable 
us  to  act,  and  to  judge;  and  who  has  established 
that  order  of  nature  which  we  are  compelled  to  re- 
spect. Take  away  the  conviction  of  this  accounta- 
bleness,  and  there  is  no  distinction  between  virtue  and 
vice;  and  nothing  is  left  but  a  sordid  calculation  of  the 
consequences  which  may  affect  our  present  comfort. 
A  man's  visible  interest  would  then  be  his  only  rule,  and 
there  would  be  none  of  those  high-toned  principles, 
which  make  the  nil  conscire  sibi  the  proudest  distinction 
of  human  nature :  the  object  would  then  be,  to  preserve 
a  good  name  rather  than  a  clear  conscience ;  the  most 
profligate  would  be  sensible  of  no  baseness;  and  the 
most  abandoned  wretch  would  lift  his  head  erect,  so 
long  as  he  could  conceal  his  turpitude  from  the  world. 

In  order,  then,  to  obtain  a  moral  principle  of  suffi- 
cient efficacy,  man  must  consider  himself  as  amenable 
to  the  laws  of  the  Supreme  Governor;  and  he  must 
seek  to  know  his  will  by  all  the  means  by  which  he  has 
been  pleased  to  make  it  known  to  men  :  he  ought  grate- 
fully to  avail  himself  of  the  light  of  revelation,  and  he 
ought  not  to  disregard  those  intimations  which  are  pre- 
sented in  the  order  and  course  of  nature  ;  he  ought  to 
consider  them  as  so  many  auxiliary  hints  to  strengthen 
the  obligations  of  virtue  ;  and  even  as  useful  to  ascertain 
many  points  of  importance,  which  are  not  settled  by  a 
positive  rule,  but  may  easily  be  reduced  to  a  general  law. 
Holding  these  views,  we  cannot  subscribe  to  the 
opinions  of  Butler,  and  Mr.  Stewart,  (who  is  very  much 
influenced  by  him,)  that  nothing  farther  is  necessary  to 
show  the  obligation  of  the  law  of  morals  than  the  bare 
recognition  of  its  existence.  "  Your  obligation  to  obey 
this  law,"  says  Butler,  "  is  its  being  the  law  of  your  na- 
ture." But,  according  to  the  usual  conceptions  of  men, 
wherever  there  is  a  law,  there  is  a  lawgiver  ;  and  it  is 


•  Proinde  sic  statuimus  nihilominiiB  divlna  precepta  esse  ea,  qua  a  senu  communi  et  naturae  judicio  mutuati  docti  homines  gentiles 
iiteiis  mundarunt,  quam  quae  extant  in  ipsis  saxeis  Mosis  tabulis.  Neque  ille  ipse  celestis  pater  pluris  a  nobis  fieri  eas  leges  voluit, 
(juas  in  sasis  seripsit,  quam  quas  in  ipsos  animorum  nostromm  sensus  impresserit.    Melancllon. 
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not  the  law  itself,  but  the  power  and  authority  of  the  law- 
giver, which  enforce  its  obligations.  Allowing,  then, 
that  the  law  of  our  nature  were  ever  so  clearly  recog- 
nized, it  could  not  be  viewed  as  an  object  of  moral  ap- 
probation, were  we  persuaded  that  it  was  the  result  of 
fate,  or  of  accident.  It  is  only  as  proceeding  from  an 
intelligent  cause,  and  from  a  being  who  has  willed  and 
planned  our  happiness,  that  we  can  admire  and  love  the 
law  under  which  we  act ;  for  it  is  then  only  that  we  con- 
sider it  as  an  intimation  of  the  will  of  a  being  who  is  the 
sovereign  arbiter  of  our  fate,  and  who  will  undoubtedly, 
some  lime  or  other,  give  full  efficacy  to  the  laws  which 
he  lias  established. 

"  Every  being,"  says  Mr.  Stewart,  "  who  is  conscious 
of  the  distinction  between  right  and  wrong,  carries  about 
with  liim  a  law  which  he  is  bound  to  observe  ;  nouvith- 
standing  he  may  be  in  total  ignorance  of  a  future  state." 
This  is  the  same  idea  as  Butler's;  and  we  apprehend  it 
brings  consequences  after  it  which  neither  of  these 
writers  would  have  been  very  ready  to  admit;  for,  on 
their  principles,  it  may  be  equally  affirmed,  that  a  per- 
son totally  Ignorant  of  the  being  of  God,  or  one  who 
denies  his  exiblence,  may  feel  all  the  obligations  of  vir- 
tue i  and  ihai  un  atheist  may  be  the  most  virtuous  person 
in  the  world.  This  must  be  the  natural  consequence 
of  making  virtue  the  result  of  a  moral  sense;  for  such 
a  faculty  should  convey  its  intimations  to  the  mind  as  in- 
falliably  as  perception  ;  and  the  atheist  and  the  believer 
should  equally  feel  its  power. 

The  common  sense  and  experience  of  mankind  revolt 
at  such  an  idea  ;  and,  till  modern  times,  neither  moralists 
nor  legislators  have  ever  imagined  that  there  is  a  moral 
sense  in  man  of  sufficient  efficacy  to  regulate  his  con- 
duct, independent  of  the  belief  of  a  God,  and  of  a  fu- 
ture state.  The  practice  has  always  been  to  impress  on 
the  minds  of  men  a  conviction,  that  the  moral  precepts 
which  they  were  required  to  obey  were  the  laws  of  the 
gods,  and  that  they  must  be  accountable  at  their  tribunal 
for  the  neglect  of  them.  This  appears  to  us  to  be  not 
only  good  policy,  but  sound  philosophy  ;  and  to  lay  the 
only  sure  foundation  on  which  we  can  uUimalely  rest 
the  feeling  of  moral  obligation. 

A  man  who  has  no  idea  of  a  God  or  of  a  future  state, 
may,  nevertheless,  be  trained  to  a  certain  course  of  con- 
duct conformable  to  the  general  views  of  the  society  in 
which  he  lives.  If  he  acts  in  opposition  to  these  views, 
he  will  be  blamed  or  punished ;  for  he  then  breaks 
through  the  rules  of  the  confederacy  ;  and  he  may  be 
expelled  froni  the  community,  as  we  are  told  the  rooks 
do  with  their  pilfering  companions,  when  they  are  de- 
lected in  the  act  of  carrynig  off  the  materials  of  their 
neighbours'  nests.  To  avoid  punishment  or  shame,  then, 
is  sufficient  to  induce  conformity  lo  established  rules 
and  customs ;  another  motive  will  be  furnished  in  the 
praise  which  attends  every  man  who  respects  public 
opinion  ;  and  he  who  is  forward  in  defending  the  rights 
of  the  community,  will  be  courted  and  applauded  for  the 
protection  which  he  affords.  Here,  then,  is  a  standard 
of  approbation  and  disapprobation,  founded  in  public 
opinion,  which  is  often  iniquitous  and  absurd,  when  con- 
sidered in  reference  to  higher  principles,  or  the  rights 
and  interests  of  other  communities;  and  we  have  thus  a 
moral  condition,  if  it  can  be  so  called,  of  human  nature, 
without  any  reference  to  a  moral  governor.  We  be- 
lieve that  many  large  communities  exist  in  this  state, 
fettered  by  inveterate  prejudices,  and  referring  to  them 
with  promptitude  as  the  laws  of  their  nature. 


But  there  are  many  laws  of  our  nature  which  are 
not  moral  laws  at  all.  It  is  a  law  of  our  nature  to  eat 
when  we  are  hungry  ;  it  is  a  moral  law  which  says,  Thou, 
Shalt  not  steal.  In  this  view,  the  law  of  our  nature  is 
totally  distinct  from  the  law  of  moral  obligation.  The 
former  at  ises  from  instinct  or  appetite,  or  from  prejudice, 
to  which  custom  has  given  the  force  of  a  law.  The 
law  of  nature  is  limited  by  the  moral  law,  which  defines 
the  boundaries  of  our  enjoyments.  This  moral  law  is 
neither  instinctive  nor  intuitive;  it  can  only  be  discover- 
ed by  reference  to  revelation,  to  experience,  or  to  ob- 
servation of  the  obvious  designs  of  providence.  It  is 
true  that  moral  laws  are  also  laws  of  our  nature,  that 
is,  they  are  framed  by  the  author  of  our  nature  for  our 
happiness  and  improvement ;  but  they  become  obliga- 
tory on  our  conscience,  only  in  consequence  of  our  re- 
ferring them  to  the  will  of  a  superior,  to  whom  we  owe 
allegiance,  and  who  is  entitled  to  it  from  his  uniform 
kindness  and  benevolence,  as  well  as  from  his  sovereign 
power  and  authority. 

The  ideas  of  right  and  lurong  are  acquired  at  such  an 
early  period,  and  confirmed  by  such  a  course  of  con- 
stant discipline,  that  we  are  apt  to  consider  them  as  in- 
stinctive feelings,  or  as  original  independent  intimations 
of  conscience;  and  the  opinions  which  tend  to  modify 
or  controvert  this  doctrine  are  generally  viewed  with 
some  suspicion,  as  being  conceived  to  have  a  tendency 
to  shake  the  eternal  foundation  of  moral  virtue.  In  so 
far  as  our  particular  opinions  are  concerned,  this  alarm 
is  entirely  groundless  ;  for  we  most  zealously  contend 
for  the  eternal  unalterable  distinction  between  right 
and  wrong  ;  but,  we  contend,  that  the  mind  does  not 
possess  in  itself  any  particular  power  or  faculty  which 
decides,  suo  jure,  on  the  moral  fitness  of  actions;  and 
that  its  decisions  on  this  important  point  must  be  set- 
tled by  showing  the  conformity,  or  non-conformity,  of 
any  action  with  the  general  order  of  nature,  to  which 
our  feelings,  faculties,  and  powers,  are  adapted.  By 
this  means,  we  perceive  that  the  distinction  between 
right  and  wrong  is  not  fanciful,  nor  casual,  but  fixed 
and  permanent,  having  its  foundation  in  the  ordinations 
of  providence,  which  God  has  made  us  capable  of  ob- 
serving, and  which  are  presented  to  us  every  day,  and 
every  hour,  that  wc  may  be  trained  to  the  functions  of 
moral  beings. 

What  use  is  there,  then,  for  a  moral  sense,  to  perceive 
what  is  every  moment  of  our  lives  pressed  on  our  no- 
tice, and  rendered  familiar  to  our  understanding  by  a 
thousand  instances?  Is  it  a  moral  sense  which  teaches 
parents  the  duty  of  loving  their  children  ?  No,  it  is  an 
instinctive  feeling ;  it  is  exactly  the  same  with  that 
which  regulates  the  lower  animals,  who  might,  with  as 
good  reason,  urge  their  pretensions  to  a  moral  sense, 
on  the  ground  of  parental  affection  ?  Is  it  a  moral 
sense  which  enforces  the  duty  of  conjugal  fidelity,  and 
shows  the  beauty  of  this  virtue?  No,  this  duty  results 
from  perceived  necessity  and  expediency.  Is  there  a 
moral  sense  which  tells  us  that  polygamy  is  improper  ? 
No,  but  we  soon  perceive  it  to  be  so  from  the  burden 
and  inconvenience,  the  jarring  and  discomfort  which 
necessarily  arise  from  a  double  or  divided  family.  We 
should  like  to  see  how  the  impropriety  of  this  practice 
could  be  evinced  on  tlie  principle  of  a  moral  sense.  On 
our  principles  there  is  no  difficulty  ;  for,  besides  the 
personal  inconvenience  which  it  produces,  we  can  show 
that  the  order  of  nature  is  in  favour  of  monogamy  ; 
the  birds  of  the  air,  and  the  beasts  of  the  field,  separate 
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into  pairs,  and  during  tlie  season  of  their  loves  remain 
faithful  toeacli  other;  and  the  same  lesson  is  inculcated 
on  the  human  species  by  the  proportion  between  the 
sexes;  an  argument  which  the  author  of  our  religion 
did  not  disdain  to  employ,  when  he  said,  he  that  made 
them  at  the  beginning  made  them  a  male  and  a  female. 
Is  it  a  moral  sense  which  proclaims  the  virtue  of  patri- 
otism ?  No ;  we  are  trained  to  it  from  our  infancy,  in 
consequence  of  those  powerful  associations  which  arise 
from  common  laws,  and  common  religious  feelings,  and 
common  protection,  and  common  interest,  all  which  ce- 
ment tlie  population  into  one  body,  and  knit  the  soul  of 
the  community  into  one  common  feeling.  Does  any  moral 
sense  teach  us  our  duly  to  God  ?  No  ;  our  feelings  often 
revolt  from  this  duly,  whilst  our  reason  can  point  out  a 
thousand  arguments  to  enforce  it. 

Our  readers  will  perceive  that  we  have  been  arguing 
against  a  wor«^«f7;se,  only  in  the  light  in  which  it  has  been 
viewed  by  several  eminent  modern  philosophers,  such  as 
Butler,  Reid,  Stewart,  &c.  as  a  distinct  power  of  the 
mind,  enabling  it  to  perceive  the  moral  beauty  or  turpi- 
tude of  actions;  and  whilst  we  dismiss  it,  in  this  sense, 
as  totally  unnecessary,  we  have  endeavoured  to  shew 
thai  there  is  a  radical  and  essential  distinction  between 
right  and  wrong,  fixed  by  an  unalterable  law,  which  we 
are  compelled  to  recognise,  because  we  cannot  recede 
far  from  it  without  ruining  our  happiness. 

Wc  are  not  to  seek,  then,  for  the  law  of  moral  ac- 
tion solely  in  the  nrind  itself;  this  would  carry  us  back 
to  the  innate  ideas  of  Descartes;  the  mind  collects  it 
partly  from  its  own  feelings  and   faculties,  partly  from 
the  bodily  capacities  and  functions,  and  partly  from  the 
order  of  nature,  or  the  circumstances  by  which  we  are 
surroundef\,  which  are  ordered  and  disposed  by  the  author 
of  our  nature,  and  influence  materially  our  feelings,  our 
opinions,  and  our  actions.   By  comparing  all  these  things 
together,  we   learn  to  distinguish  between  what  is  local 
or  accidental  ;  and  what  is  fixed  and  permanent ;  and  we 
perceire  distinctly  that  the  line  of  conduct  resulting  from 
the  knowledge  thus  acquired,  is  not  only  consistent  with 
the  will  of  heaven,  as  intimated  by  the  course  of  Provi- 
dence, but  is  also  perfectly  consistent  with  our  own  hap- 
piness.    It  is  only  by  this  enlarged   view  of  the  subject, 
that  we  learn  to  correct  the  narrowness  of  private  feel- 
ing, and  to  consider  our  own  happiness  as  identified  with 
the  public  good.     An  individual  who  looks  not  beyond 
himself,  would  be  disposed   to  view   many   things   that 
befal  him  as  exceedingly  wrong,  and  to  regard  ihem  with 
the   strongest   disapprobation ;  but   whtn    he    considers 
these  things  as  happening  by  the  fixed  ordinations  of  Pro- 
vidence, and  that,  of  course,  they  must  be  useful  in  their 
general  tendency,  though   disastrous   to   him,  he   then 
views  himself  as  a  fellow-subject  under  ihe  same  moral 
government,  and   learns  to  approve  whatever  promotes 
the  plans  of  the  Supreme  Legislator.     lie  then  learns 
that  true  self-love  and  social  are  the  same  ;  and  he  learns, 
moreover,  that  to  be  virtuous,  and  to  consult  his  own  in- 
terest,   are,   in    fact,  synonymous  expressions.     Partial 
views  of   expediency,  or  limited  conceptions  of  God's 
moral  government,  or  turbulent  and  ungovernable  pas- 
sions, may  often  make  these  expressions  appear  not  only 
different,  but  opposite  ;  but  thty  are  identified  by  the 
nature  of  things,  and  the  appointments  of  heaven.     And 
we  are  inclined  to  think  with  King,  that  the   disagree- 
ment of  authors  respecting  the  criterion  of  virtue,  is 
rather  apparent  than  rea\ ;  &nc\  th&x.  ^' acting  agreeably 
19  nature  or  reason,  when  rightly  understood,  would  per- 


fectly coincide  with  thejitness  of  things  ;  the  fitness  of 
things,  as  far  as  these  words  have  any  meaning,  with 
truth  ;  truth,  with  the  common  good  ;  and  the  common 
good  with  the  will  of  God." 

It  follows,  from  what  we  have  already  advanced,  that 
whatever  tends  to  promote  the  best  interests  of  man 
must  be  riglit,  and  conformable  to  the  will  of  heaven  ; 
and  that,  in  searching  for  a  rule  of  moral  conduct,  wc 
will  always  find  it  to  coincide  exactly  with  that  which 
promotes  the  real  happiness  of  mani  Much  misconcep- 
tion has  arisen  on  this  subject,  from  confounding  the 
motives  wiili  the  rules  of  action.  Were  there  no  sinful 
bias  in  human  nature,  and  no  tendency  to  excess  in  its 
original  passions,  the  motives  and  the  rule  would  always 
coincide:  in  that  case,  whatever  man  willed  would  be 
right,  and  his  own  inclinations  would  be  an  infallible  rule 
of  right  conduct.  But  as  it  is  evident  that  the  passions 
often  act  with  undue  violence,  and  arc  directed  to  im- 
proper and  illegitimate  ends,  the  only  rule  that  we  can 
have  for  the  management  of  them  is,  to  consider  the 
consequences  which  they  produce,  in  their  various  bear- 
ings on  our  ch.iracter,  our  present  happiness,  and  our 
future  hopes.  If  they  contradict  any  intimation  which 
we  have  received  from  the  word  of  God,  or  the  liglit  of 
nature,  we  have  reason  to  feel  alarm  :  but  if  these  are 
not  contradicted,  whilst  our  present  happiness  and  re- 
spectability are  promoted,  we  have  the  concurience  of 
every  species  of  evidence  to  prove  that  the  passions,  or 
appetites,  or  desires,  have  been  legitimately  indulged, 
and  directed  to  proper  ends.  We  do  not  see  any  rule, 
then,  by  which  we  can  judge  of  the  proper  degree  in 
which  any  appetite  or  passion  ought  to  be  indulged,  but 
by  the  expediency  of  tlie  results  to  which  it  leads  ;  and 
having  learned  by  experience  and  extended  knowledge 
what  is  most  conducive  toour  own  and  the  general  good, 
we  hcncefortli  conclude  that  this  is  an  object  of  rational 
pursuit ;  we  studiously  dismiss  every  motive  that  would 
divert  us  from  the  attainment  of  it ;  and  the  rule  and  the 
motive  are  again  brought  to  coincide,  as  must  have  been 
the  case  in  a  state  of  perfect  rectitude. 

Mankind  act  at  first  without  minutely  calculating 
consequences,  or  having  any  regard  to  remote  expedi- 
ency ;  for  lliey  are  trained  to  action  either  by  authority, 
which  they  dare  not  disobey,  or  by  instinctive  feelings, 
which  they  are  not  inclined  to  resist.  In  this  way-  they 
often  acquire  habits  whicli  slick  to  tiiem  through  life,  and 
which  tliey  seldom  examine,-  with  a  view  to  ascertain 
whether  they  be  founded  in  truth  and  reason.  When, 
however,  they  have  been  led  to  think,  they  soon  begin  to 
perceive  that  the  liabits  which  they  have  acquired,  and 
the  feelings  which  they  have  blindly  obeyed,  ate  re- 
ferable to  a  general  law,  whose  utility  they  are  forced  to 
recognise. 

This  is  the  general  situation  of  mankind  ;  they  are, 
from  their  infancy,  moulded  by  education,  and  trained  to 
moral  habits  insensibly  and  involuntarily  ;  but  not  acci- 
dentally ;  fo  revei  y  system  of  moral  education  has  a  foun- 
dation in  nature,  though  it  may  be  strangely  distorted  by 
circumstances,  and  scarcely  reducible  to  the  ordinary 
habitudes  of  moral  action.  When  once  their  knowledge 
is  extended,  and  they  are  able  to  examine  the  foundation 
on  which  their  actions  rest,  they  either  find  them,  or  en- 
deavour to  make  them,  consistent  with  that  general  plan 
which  reason  compels  them  to  recognise,  and  to  ascribe 
to  an  intelligent  and  benevolent  ruler,  whose  laws  ihey 
feel  themselves  bound  to  obey. 

Those  feelings,  then,  must  be  pronounced  worthy  of 


MORAL  PHILOSOPHY. 


741 


moral  approbation,  which  give  rise  to  actions  which  are 
salutary  in  their  consequences,  useful  to  ourselves,  and 
beneficial  to  society  ;  and  calculated  alike  to  promote 
our  present  happiness  and  our  immortal  hopes. 

This  is  nearly,  If  not  altogeiher,  the  doctrine  of  Ex- 
pediency, as  taught  by  Palcy,  which  has  been  so  gene- 
rally condemned,  and  so  little  understood.  It  is  the  very 
principle,  however,  which  seems  to  regulate  all  the  pro- 
ceedings of  the  Almighty;  the  tendency  of  the  whole 
being  to  promote  the  general  good ;  and  could  we  de- 
tect any  thing  in  the  economy  of  Providence,  decidedly 
malignant  in  its  aspect  and  tendency,  we  should  be  forced 
to  exclude  benevolence  from  the  list  of  the  divine  per- 
fections. But  as  we  pronounce  the  ways  of  God  to  be 
good,  from  perceiving  that  the  result  is  beneficent,  can 
we  hesitate  to  pronounce  our  approval  of  human  actions, 
when  their  tendency  coincides  with  the  plans  of  Provi- 
dence, and  when  their  end  is  to  promote  the  general 
good  ?  But  there  are  some  who  seem  as  if  they  never 
Gould  be  satisfied,  unless  virtue  and  interest  are  set  at 
variance,  and  happiness  and  duty  rendered  inconsistent. 
Tht-y  seem  to  be  influenced  by  the  same  principle  as  the 
Religionists,  who  seek  for  merit  by  austerities  abhorrent 
to  nature  ;  or  as  the  worthy  Father,  who  wished  he  had 
been  commanded  to  believe  what  was  impossible,  that  he 
might  have  had  it  in  his  power  to  give  a  satisfactory  evi- 
dence of  his  faith.  AV'ho  can  hesitate  to  explode  such 
notions  as  hurtful  follies  ?  And  we  aver,  that  they  do 
not  think  more  soundly,  who  imagine  that  virtue  must  be 
inconsistent  with  their  present  interest  and  happiness. 
In  prosecuting  a  course  of  virtuous  conduct,  we  may  be 
compelled  to  forego  some  temporal  advantages,  which 
may  fall  to  the  lot  of  persons  whose  consciences  are  less 
scrupulous  than  ours;  but  this  involves  no  forfeiture 
even  of  present  happiness,  since  we  have  more  satisfac- 
tion in  the  approbation  of  our  consciences,  or  in  the  hopes 
of  future  reward,  than  we  could  have  enjoyed  from  the 
gratifications  which  we  voluntarily  renounce,  after  a  due 
calculation  of  consequences. 

If,  therefore,  by  what  is  ex/tedient,  we  understand 
•not  merely  that  which  promotes  our  present  interest, 
and  private  gratification,  but  that  which  is  most  con- 
ducive to  the  general  happiness  of  ourselves  and  others, 
for  time  and  for  eternity,  we  may  certainly  consider 
this  kind  of  expediency  as  a  test  of  the  virtue  of  hu- 
man actions,  unless  it  can  be  proved  that  God  has  given 
some  other  rule  inconsistent  with  these  principles.  But 
this  is  impossible;  the  Author  of  our  nature  is  not  such 
an  unreasonable  task-master,  as  to  command  the  per- 
formance of  duties  from  which  we  can  derive  neither 
profit  nor  pleasure.  H!s  precepts  are  sanctioned  not 
only  by  the  paramount  authority  by  which  they  are  en- 
joined, but  also  by  their  own  reasonableness  ;  by  their 
adaptation  to  our  circumstances  ;  and  by  their  tendency 
10  promote  our  true  happiness.  We  have  thus  every 
conceivable  inducement  to  virtuous  conduct,  since  it  is 
found  to  be  not  only  conforir.able  to  the  will  of  heaven, 
and  to  the  law  of  conscience  and  of  reason,  but  also 
perfectly  consistent  with  the  best  interests  of  man.  To 
suppose  that  what  is  expedient,  in  the  extended  sense 
in  which  we  have  understood  the  term,  can  by  any  pos- 
sibility be  wrong,  would  be  to  subvert  at  once  all  our 
ideas  of  the  moral  government  of  God,  which  can  be 
understood  only  by  the  perceived  tendency  of  the  plans 
of  Providence  to  promote  some  good  and  beneficent 
end.  We  may  surely,  then,  judge  of  the  moral  charac- 
ter of  human  actions  by  their  tendency  to  promote  the 


best  interests  of  man ;  and  we  may  find  the  origin  of 
moral  approbation,  by  applying  to  the  actions  of  men  the 
same  criteria  by  which  we  judge  of  the  wisdom  and  good- 
ness of  God. 

It  cannot  be  denied,  that  the  doctrine  of  exfiediency 
may  be  grossly  abused  ;  it  is  the  abuse  of  it  that  gives 
rise  to  all  the  aberrations  of  human  conduct;  for,  when- 
ever any  man  deviates  from  the  straight  path  of  recti- 
tude, he  proposes  to  himself  some  present  or  ultimate 
advantage ;  but  his  views  are  limited  to  selfish  and 
temporal  gratifications  ;  and  he  forgets  the  duties  which 
he  owes  to  society,  and  to  himself  as  the  heir  of  immortal 
hopes.  But  the  doctrine  is  not  answerable  for  these 
abuses  and  perversions  of  it  ;  these  must  be  charged  to 
the  account  of  the  headlong  passions  of  men,  which, 
for  the  Sake  of  a  little  present  gratification,  make  them 
overlook  their  duty  as  rational,  social,  and  immortal 
beings.  Nor  can  it  be  denied  that  we  are  exposed  to 
numberless  temptations,  which  induce  us  to  take  very 
short-sighted  views  of  expediency,  and  to  consult  our 
own  comfort  at  the  expense  of  the  general  good  ;  but 
reason  and  conscience  are  given  us  to  combat  these 
temptations,  and  to  raise  us  above  narrow  and  contracted 
feelings,  to  the  rank  and  dignity  of  moral  beings.  So 
powerfully  do  these  principles  operate,  and  so  distinctly 
do  they  proclaim  that  man  is  formed  to  take  an  interest 
in  the  common  welfare  of  his  species,  that  there  is  no- 
thing of  which  he  is  so  much  ashamed  as  to  be  convicted 
of  selfishness  and  want  of  feeling  for  the  distresses  of 
others. 

It  is  observed  by  Dr.  Smith,  that  the  loss  of  a  finger 
will  cause  infinitely  more  uneasiness  to  an  individual, 
than  to  hear  of  the  loss  of  the  whole  empire  of  China ; 
yet,  he  observes,  that  no  man  would  hesitate  to  make 
such  a  sacrifice  to  save  so  many  millions  from  destruc- 
tion. The  observation  holds  true  with  regard  to  culti- 
vated man,  whose  mind  has  been  trained  to  observe 
the  various  dependencies  in  human  society,  and  to  see  the 
principle  of  philanthropy,  generated  at  first  in  the  narrow 
family  circle,  gradually  diffusing  itself  through  the  whole 
family  of  mankind. 

Friend,  parent,  neighbour,  first  it  will  embrace. 
His  country  next,  and  nest  all  human  race. 

But  an  uninformed  savage  who  has  not  learned  to  read 
the  will  of  Heaven,  in  the  ordinations  of  Providence,  and 
to  perceive  that  his  own  happiness  will  be  promoted  by 
expanded  feelings,  would  not  give  one  joint  of  one  finger 
to  save  half  the  world  from  ruin ;  and  this,  surely,  is  as 
clear  a  proof  as  can  be  desired,  that  philanthrophy  is  not 
the  result  of  any  particular  moral  sense  or  natural  feel- 
ing, but  the  consequence  of  enlightened  reason,  of  im- 
proved principle,  and  of  matured  wisdom. 

Thus,  from  limited  views  of  expediency,  very  great 
errors  may  arise;  for  a  man  is  extremely  apt  to  consider 
every  thing  as  inexpedient,  which  thwarts  his  views,  or 
obstructs  his  favourite  pursuits.  To  this  contracted 
principle  may  be  ascribed  all  the  ravings  of  party  spi- 
rit, and  the  aggravated  colouring  in  which  every  partisan 
represents  his  opponents.  These  are  exhibitions  of  hu- 
man character,  which  sound  wisdom  will  teach  us  rather 
to  pity  than  condemn  ;  for  we  can  easily  perceive  that  no 
man  can  have  ?ny  great  liking  for  qualities  which  eclipse 
his  own  fame,  or  prevent  his  own  advancement.  When 
placed  beyond  the  possibility  of  interfering  with  our  in- 
terests, we  can  praise  and  admire  them  ;  when  death 
removes  the  grounds  of  emulation,  we  can  shed  a  tear 


^42 


MORAL  PHILOSOPHY. 


over  the  ashes  of  a  rival,  whom,  when  living,  we  feared 
and  detested.  Extinctits  amabilur  idem.  Though  this 
is  not  exactly  what  it  should  be,  and  though  it  presents 
not  a  very  llnttering  view  of  human  nature,  yet  it  inust 
almost  necessarily  take  place  in  a  complicated  state  of 
society,  where  so  nniny  are  contending  for  the  same 
prize,  and  eagerly  desiring  the  same  enjoyment.  In 
such  a  state,  one  man's  interest  must  often  stand  in  the 
way  of  another's,  and  the  prosperity  of  one  must  often 
be  at  the  expense  of  another's  comfort.  Hence  aiise 
envy,  jealousy,  and  detraction,  qualities  extremely  odious, 
but  naturally  springing  out  of  limited  views  of  expedi- 
ency and  interest,  and  not  easily  corrected,  we  fear,  by 
considerations  merely  nnoral  ;  for,  though  reason  may 
easily  show  their  impropriety,  it  cannot  so  easily  subvert 
their  influence  in  the  human  heart.  But  let  it  be  re- 
membered that  the  evident  design  of  the  Supreme  Law- 
giver is,  to  promote  the  general  good  of  the  human  spe- 
cies ;  and  that  when  this  object  is  accomplished,  indivi- 
viduals  are  not  to  consider  their  partial  inconveniences 
as  any  exception  to  the  divine  goodness.  If  they  suffer 
in  one  respect,  they  may  be  improved  in  another;  the 
loss  of  worldly  wealth  may  be  the  acquisition  of  substan- 
tial wisdom  ;  and  the  trials  to  which  they  are  exposed 
may  be  the  means  of  calling  forth  their  mental  energies, 
and  of  exhibiting  a  display  of  virtues  and  endowments  to 
meliorate  and  improve  the  world. 

Let  it  then  be  kept  in  view,  that  man  is  accountable 
for  his  actions  at  a  higher  tribunal  than  that  which  is 
constituted  either  by  conscience  or  public  opinion,  (and 
without  this  consideration  there  can  be  no  moral  respon- 
sibility,) let  this  be  kept  in  view,  and  there  will  be  little 
danger  of  abusing  the  doctrine  of  expediency,  or  of  mak- 
ing it  subservient  to  low  and  selfish  gratifications.  Every 
individual  will  then  consider  himself  as  bound  to  pro- 
mote that  general  happiness  which  he  sees  so  carefully 
consulted  and  provided  for  by  the  Parent  of  the  Universe  ; 
even  though,  in  doing  so,  he  should  be  compelled  to 
forego  some  private  advantage  of  his  own.  But  it  is 
not  generally  necessary  to  make  such  a  sacriiice;  for 
public  prosperity  cannot  possibly  arise  out  of  general 
individual  misfortunes;  and  those  measures  which  are 
best  for  the  whole,  will  generally  be  found  best  for  every 
individual  of  which  the  aggregate  of  society  is  composed. 

The  same  observations  hold  true  with  regard  to  the 
general  intercourse  of  nations  with  each  other.  Justice, 
in  the  long  run,  will  always  be  found  to  be  their  best 
policy;  though  the  violation  of  this  principle  may  often 
promise  many  great  and  decided  temporary  advantages. 
it  is  not  long  since  we  heard  ii  proclaimed,  in  the  face 
of  the  whole  world,  that  it  vvas  expedient  for  the  safety 
of  the  French  empire  that  Spain  should  be  annexed  to 
its  already  overgrown  possessions.  The  same  argu- 
ment lias  always  been  employed,  wherever  a  powerful 
nation  wished  to  invade  the  rights  of  its  feebler  neigh- 
bours; and  in  all  cases  the  general  result  has  been  the 
same  ;  either  an  enthusiastic  spirit  of  resistance  has  been 
produced,  which  defeated  the  design  of  the  aggressors; 
or  passive  acquiescence  begets  in  them  a  supineness  and 
effeminacy,  which  soon  render  thtm  fit  and  easy  objects 
of  vengeance. 

When  this  merited  retribution  occurs,  it  is  very  ge- 
nerally reckoned  an  interposition  of  Provi<lence  to  punish 
the  guilty.  We  conceive  this  opinion  to  be  erroneous. 
No  interposition  is  necessary  in  such  cases;  they  fall 
under  the  general  laws  of  an  overruling  Providence  ;  and 
by  the  operation  of  natural  principles  and  feelings,  they 


bring  their  own  corrective  along  with  Ihem.  Wc  see, 
no  doubt,  the  hand  of  Providence,  whenever  the  foolish 
reap  the  fruits  of  their  folly ;  or  when  the  presumptu- 
ous fall  by  their  own  pride,  or  the  profligate  by  their 
own  excesses.  But  there  is  nothing  unusual  here,  to 
deserve  the  name  of  an  interposition ;  all  these  instan- 
ces are  embraced  by  the  ordinary  principles  which 
regulate  the  dispensations  of  Providence,  and  which 
have  fixed,  with  unerring  certainly,  the  consequences 
of  human  conduct.  Were  it  possible  to  preserve  mo- 
deration, when  in  possession  of  absolute  power;  or  pru- 
dence, when  crowned  with  continued  success;  or  en- 
ergy, when  wallowing  in  luxury;  or  abstinence,  when 
unrestrained  by  principle;  in  such  circumstances,  it 
might  be  necessary  for  the  Supreme  Ruler  to  depart 
from  the  usual  principles  of  his  government,  and  to  in- 
terpose in  an  extraordinary  manner  to  putush  the  guilty, 
or  to  break  the  rod  of  the  oppressor.  But  the  case  is 
amply  provided  for  by  the  ordinary  arrangements  of 
Providence  ;  and  the  circumstances  which  we  have  staled 
never  fail  to  produce  such  consequences  as  tend  to  bring 
mankind  back  to  the  sound  principles  established  by  the 
law  of  God,  and  illustrated  in  his  moral  government  ot 
the  world. 

We  trust,  then,  that  it  will  appear,  from  what  has  been 
said,  that  whatever  is  right,  and  just,  and  proper,  is  also 
most  expedient,  both  for  individuals  and  for  nations  ;  for 
the  ways  of  Providence,  which  evidently  sanction  these 
principles,  never  can  be  supposed  to  direct  mankind  to  a 
course  of  conduct  which  will  be  ultimately  unprofitable. 
This  proposition,  indeed,  will  be  assented  to  by  the  most 
scrupulous  moralists  ;  and  yet  is  it  not  perfectly  con- 
vertible, and  may  we  not  say,  with  equal  propriety,  that 
whatever  is  ultimately  and  essentially  expedient  forinen, 
must  be  right,  and  agreeable  to  the  will  of  Heaven? 
Would  it  not  involve  a  monstrous  absurdity  to  say,  "  this 
is,  in  every  resfiect,  most  expedient  for  you,  but  it  is 
wrong,  you  must  avoid  it  ?"  For  what  can  influence  the 
conduct  of  any  human  being,  but  a  regard  to  his  best  in- 
terests ?  It  is  true,  indeed,  that  what  is  expedient  for 
one  particular  purpose,  may  be  wrong;  but  this  is  only 
because  it  is  inexpedient  upon  the  wliole.  This  was  the 
case  with  the  plan  of  Thcniistocles  for  burning  the  com- 
bined fleets  of  Greece,  that  the  Athenians  might  be  un- 
disputed masters  of  the  sea.  He  had  stated  publicly 
that  he  had  devised  a  measure  of  the  utmost  conse- 
quence for  increasing  the  power  of  Athens,  but  that  it 
could  not  be  divuls^ed  without  defeating  the  execution 
of  it.  Aristides  was  ordered  to  communicate  with  him; 
on  hearing  the  scheme,  he  instantly  repaired  to  the  as- 
sembly of  the  people;  and  without  informing  them  what 
the  measure  was,  declared,  that  nothing  could  more  ef- 
fectually promote  the  supeiiority  of  the  Athenians,  but 
that  nothing  could  be  mure  unjust.  The  feelings  of  the 
people,  on  this  occasion,  acted  with  instinctive  prompti- 
tude;  and,  relying  on  tl  "^  opinion  of  one  whose  name 
was  identified  with  that  of  justice,  they  ordered  the  mea- 
sure to  be  rejected  without  farther  examination.  Had 
they  acted  differently,  this  illustrious  Athenian  could 
easily  have  shown  them,  that  mutual  good  faith  was  es- 
sential to  the  peace  and  the  intercourse  of  nations;  and 
that,  without  this,  they  must  be  perpetually  engaged  in 
wars  of  extermination  against  each  other. 

After  all,  however,  we  are  more  anxious  to  rescue 
the  doctrine  of  expediency  from  the  undeserved  obloq  ;y 
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to  which  it  has  been  exposed,  than  to  found  on  it  our 
system  of  morals.  We  consider  it,  particularly  as  it  is 
explained  in  the  writings  of  Paley,  as  a  beautiful  illus- 
tration of  the  wisdom  and  benevolence  of  the  divine  go- 
vernment, in  having  made  the  duty  of  man,  in  every 
respect,  consistent  with  his  best  interests.  But  we  con- 
ceive the  principles  of  morals  to  rest  on  a  still  simpler 
basis,  and  to  be  pointed  out  by  circumstances  and  facts 
in  the  constitution  of  our  nature,  long  before  we  have 
any  idea  of  their  general  expediency  or  unfitness.  It 
is  only  after  the  mind  is  enlightened  by  varied  know- 
ledge, and  the  principles  improved  by  patient  culture, 
that  we  discover  our  real  interests,  and  discern  the  wis- 
dom and  goodness  of  the  divine  government.  Till  we 
reach  this  point,  we  are  pretty  much  in  the  situation  of 
children  whose  humours  are  crossed  by  a  parent's  au- 
thority, and  whose  views  of  expediency  are  very  differ- 
ent from  his.  They  find,  however,  at  last,  that  he  un- 
derstood their  interests  much  better  than  they  did  them- 
selves, and  that  obedience  was  both  their  interest  and 
their  duly.  There  cannot  be  a  doubt,  that  we  will  ulti- 
mately make  the  same  discovery  with  regard  to  the  law 
of  God  :  in  the  meantime,  it  is  our  duty  to  listen  to  the 
plain  intimations  by  which  his  law  is  enforced  ;  in  the 
confidence,  that  in  the  end  we  will  find  the  result  to  be 
both  profitable  and  expedient. 

If,  then,  our  duty  as  moral  agents  be  perfectly  coinci- 
dent with  our  best  interests,  we  may  safely  assum.e  ex- 
pediency, in  the  enlarged  sense  in  which  we  have  consi- 
dered it,  as  a  sure  criterioji  of  virtue  :  for  it  is  impossible 
but  that  which  is  most  conducive  to  the  temporal  and 
eternal  interests  of  man,  must  also  be  agreeable  to  the 
will  of  God,  who,  in  all  the  arrangements  of  his  provi- 
dence, has  obviously  consulted  our  happiness. 

If  we  admit  that  this  is  a  fair  criterioji,  we  may  per- 
haps be  able  to  throw  some  light  on  tiie  much  agitated 
fjuesiion,  "To  what  principle  in  our  nature  we  are  to 
ascribe  the  feeling  of  moral  approbation."  For  the  ques- 
tion will  then  be  reduced  to  this,  What  is  the  principle 
which  enables  us  to  decide  respectinj^  our  best  interests  ? 
And  this  question  will  be  answered  by  considering  what 
principle,  or  principles,  are  employed  in  comparing  dif- 
ferent actions,  in  anticipating  consequences,  in  contrast- 
ing the  effects  of  different  gratifications,  and  in  taking 
into  view  the  general  interests  of  man,  as  a  social,  ra- 
tional and  accountable  being.  Lest  we  should  err  in 
assigning  to  one  principle  what,  in  fact,  we  consider  to 
be  the  results  of  several,  we  say,  in  general,  that  these 
operations  are  to  be  ascribed  to  the  intellectual  part  of 
our  nature  :  for  we  do  not  pretend  to  be  accjuainted  wiiii 
any  principle  but  reason,  wliich  can  show  us  the  obliga- 
tion to  obey  any  law.  Where  visible  authority  is  inltr- 
posed,  fear  would  compel  obedience,  even  when  the  law 
is  unreasonable  :  yet  even  here  we  cannot  exclude  the 
province  of  reason,  which  compares  the  difftrcnt  resuUs 
of  obedience  and  disobedience,  and  compels  us  to  adopt 
the  course  most  likely  to  ensure  the  least  injury,  or  the 
hi;<l)est  satisfaction. 

Conscience  is  generally  supposed  to  be  the  chief 
agent  in  these  decisions  :  and  its  power  is  indeed  great; 
it  acts  with  a  force  which  is  thought  inconsistent  with 
the  nature  of  a  secondary  or  factitious  principle,  and  is 
appealed  to  as  a  sovereign  arbiter  in  all  discussions 
about  right  and  wrong.  It  may  always  be  safely  trust- 
ed,when  enlightened  by  knowlidge  and  guided  by  rea- 
son :  but  without  their  assistance  it  is  a  dangerous,  and 
often  a  destructive  adviser  j  clearly  evincing  that  it  has 


no  independent  jurisdiction,  and  is  possessed  of  no  in- 
fallible certainty  of  decision.  It  is  merely  a  mental  ha- 
bit, arising  out  of  the  circumstances  of  our  nature,  and 
strengthened  by  the  most  powerful  associations,  and  the 
most  interesting  recollections  :  and  is  disciplined  by 
constant  use,  till  it  acts  with  a  rapidity  and  force  which 
makes  us  forget  every  thing  but  the  emotions  which 
overwhelm  us. 

Suppose  we  should  wish  to  enforce  any  one  of  the 
moral  virtues,  we  can  derive  arguments  both  from  the 
positive  command  of  the  Supreme  law-giver,  and  also 
from  many  accessary  circumstances  which  recommend 
present  obedience,  independent  of  more  remote  views 
of  advantage.  Let  us  see,  for  example,  how  we  would 
recommend  the  virtue  of  /lalience,  from  considerations 
of  a  moral  nature.  In  the  first  place,  we  feel  that  im- 
patience renders  us  unhappy  :  this  is  a  hint  from  our 
own  nature,  to  teach  us  to  repress  our  headlong  pas- 
sions, and  to  wait  patiently  for  the  desired  consumma- 
tion. In  the  next  place,  we  see  that  impatience  does 
not  promote,  but  rather  retard,  the  accomplishment  of 
our  wishes  :  here  reason  lends  its  suggestions  in  aid 
of  our  feelings,  to  strengthen  the  great  moral  lesson  of 
patient  endurance.  But  this  is  not  all ;  the  same  lesson 
is  enforced  by  the  whole  order  of  nature,  and  we  are 
actually  trained  to  it  by  the  usual  economy  of  provi- 
dence. No  man  expects  to  reap  on  the  same  day  in 
which  he  sows;  no  man  expects  all  the  time  to  be  an- 
nihilated which  lies  between  him  and  enjoyment :  he  is 
compelled  to  wait ;  and  he  cannot  but  see  that  it  is  best 
to  do  it  patiently.  We  perceive  that  a  certain  portion 
of  time,  and  a  certain  quantity  of  labour,  are  necessary 
for  the  production  of  certain  effects,  and  that  cheerful 
application  is  the  best  antidote  against  the  irksomeness 
of  labour,  and  the  tedium  of  hope  deferred.  We  see 
also  that  time  is  necessary  for  the  evolution  of  the 
plant,  and  for  its  advancement  to  strength  and  beauty  ; 
and  tliat  we  should  completely  blast  our  hopes,  did  we 
not  patiently  wail  for  the  process  and  period  of  fructi- 
fication. How  beneficent,  then,  is  our  law-giver,  who 
presents  so  many  inducements  to  observe  the  precepts 
which  he  has  enjoined,  and  who  in  fact  makes  the  sys- 
tem of  nature,  and  the  arrangements  of  his  providence, 
monitors  to  point  the  way  to  happiness  and  duty.  By 
what  arguments  do  we  enforce  temperance  ?  Does  any 
moral  sense  tell  us  how  much  we  should  eat  and  drink  ? 
No:  but  a  rule  no  less  certain  is  given  us  by  the  au- 
thor of  our  nature  :  for  we  feel  excess  to  be  hurtful  to 
our  health,  or  we  feel  that  it  impairs  our  faculties,  and 
gives  undue  strength  to  our  passions  ;  or  we  perceive 
that  it  will  ruin  our  fortune,  and  thus  ultimately  destroy 
all  our  means  of  enjoyment.  Any  one  of  these  reasons 
is  sufficient  to  enforce  temperance,  and  to  show  us  that 
it  is  a  virtue  sanctioned  by  the  wisdom  of  the  Supreme 
Law-giver.  Nor  are  we  without  arguments  for  this  vir- 
tue drawn  from  the  constitution  of  nature  :  for  the  earth 
produces  enough  for  the  temperate  subsistence  of  its 
present  inhabitants  ;  but  were  we  to  double  the  con- 
sumption, one  half  must  be  starved,  or  the  whole  be  in- 
adequately fed. 

All  that  we  are  anxious  to  establish  at  present  is, 
that  we  are  trained,  to  a  certain  extent,  in  the  practice 
of  morals  by  the  very  constitution  of  our  nature,  and 
that  of  the  external  world,  before  reason  shows  the  ex- 
pediency of  a  moral  rule  ;  and  that  a  foundation  is  laid 
for  the  ideas  of  moral  approbation  or  disapprobation,  in 
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the  simple  feelings  of  liking  or  aversion,  which  have 
been  produced  in  our  minds  by  conformity  or  iionoon- 
forniity  to  the  laws  imposed  on  us  by  the  author  of  our 
nature;  which  laws,  in  the  first  instance,  we  blindly 
obey,  or  heedlessly  violate,  till  experience  extends  our 
knowledge,  and  shows  the  immoveable  basis  on  which 
God  has  established  the  practice  of  virtue. 

We  are  far  fiom  wishing  to  fritter  down  the  moral 
feelings,  and  reduce  them  to  mere  operations  of  intel- 
lect :  we  are  anxious,  on  the  contrary,  to  preserve  en- 
tire the  enthusiastic  love  of  the  /lutchrum  ct  honestum  ; 
we  wish  to  see  it  so  firmly  established  in  the  heart,  that 
it  may  act  with  intuitive  quickness,  and  instinctive  ac- 
curacy :  and  God  has  taken  care  that  it  shall  do  so,  un- 
less voluntarily  and  obstinately  resisted  :  for  we  are 
trained  to  it  every  day  ;  and  the  mind  is  as  little  sensi- 
ble of  any  effort  in  distinguishing  between  the  ordinary 
principles  of  right  and  wrong,  as  when  it  distinguishes 
by  the  ear  the  notes  of  a  well  known  tune.  Thus  ha- 
bit acts  as  the  auxiliary  of  reason,  and  supplies  the 
place  of  those  instinctive  principles  which  some  con- 
tend for  as  necessary  to  produce  the  idea  of  moral  ap- 
probation. This  habit  is  neither  the  result  of  reason 
nor  of  accident;  it  arises  out  of  the  constitution  of  our 
nature,  and  the  circumstances  in  which  we  are  placed  : 
and  the  office  of  reason  is,  to  ascertain  whether  it  has 
been  legitimately  formed,  or  has  grown  out  of  miscon- 
ceptions of  the  human  mind,  and  erroneous  views  of 
the  nature  of  things.  Did  not  our  passions  exercise  an 
undue  influence,  and  distort,  as  it  were,  the  arrange- 
ments of  providence,  our  habits  would  all  be  regular, 
and  would  be  formed  according  to  the  law  of  nature, 
■which  is  the  law  of  God.  But  since  there  are  so  many 
things  to  mislead  us,  reason  must  exercise  an  impartial 
scrutiny,  and  endeavour  to  distinguish  between  those 
associations  which  are  natural  and  those  which  are  spu- 
rious; and  between  those  habits  which  are  accidental, 
and  those  which  are  founded  on  the  immutable  order  of 
things. 

To  favour  the  opinion  that  a  moral  sense  is  necessary 
to  give  the  idea  of  moral  approbation,  it  has  been  al- 
leged that  the  reasoning  faculties  cannot  give  us  any 
idea  either  of  the  beautiful  or  of  the  good.*  To  be 
sure,  reason  does  not  produce  the  idea  of  the  sublime 
or  beautiful,  but  it  enables  us  to  analyse  the  principles 
on  which  it  depends  :  and,  in  the  same  manner,  good- 
ness and  moral  beauty  are  not  the  creatures  of  our  rea- 
son :  it  only  recognises  them  as  established  by  the  law 
of  heaven,  as  agreeable  to  tiie  nature  and  circumstances 
of  man,  and  as  founded  on  habits  which  these  circum- 
stances necessarily  produce. 

But  the  fancy  of  some  moralists  is,  that  after  reason 
has  shown  a  measure  to  be  consistent  with  the  general 
good,  and  to  harmonize  with  the  general  system,*  par- 
ticular sense  is  farther  required  to  give  the  perception 
of  moral  beauty.  This  is  similar  to  the  whim  which 
we  have  endeavoured  to  explode  from  intellectual  phi- 
losophy ;  (See  Conception  and  Logic,)  viz.  that  after 
the  reason,  or  whatever  power  it  may  be  called,  has  col- 
lected the  parts  of  an  idea,  or  conception,  into  one 
whole,  yet  still  a  distinct  faculty  is  required  to  act  as 
gentleman  usher,  and  introduce  this  stranger  to  the 
presence  of  the  mind.  We  have  shown  that  certain 
objects  presented  to  the  senses,  are  found  at  once  to 


be  agreeable  or  disagreeable.  Two  well  proportioned 
pillars  please  the  eye — two  distorted  or  irregular  ones 
offend  it — harmonious  sounds  are  agreeable  to  the  ear, 
disconant  ones  are  displeasing.  But  it  often  happens 
that  the  objects  of  perception  are  presented  to  us  in 
such  a  complicated  form,  that  we  can,  at  first,  discover 
neither  beauty,  nor  icgularity,  nor  harmony  :  by  a  pro- 
cess of  reasoning,  and  patient  investigation,  however, 
we  discover  at  last  beautiful  arrangement,  and  mutual 
subserviency,  and  adaptation  of  parts.  The  mind  is 
then  enabled  to  take  in  tlie  whole  at  one  glance,  in 
consequence  of  the  connection  which  reason  has  estab- 
lished among  the  parts ;  and  can  pronounce  on  the 
beauty  or  deformity  of  the  tout  ensemble  with  as  much 
readiness  as  on  simple  proportion,  when  presented  to 
the  eye. 

The  same  thing,  we  believe,  takes  place  in  our  judg- 
ments respecting  the  merit  or  demerit  of  actions.  VVc 
cannot  but  perceive,  for  instance,  that  cruelty  is  wrong  ; 
we  dislike  it  when  practised  on  ourselves,  on  our  chil- 
dren, on  our  relations,  or  our  friends:  and,  with  these 
feelings,  it  never  can  be  an  object  of  moral  approbation 
in  any  circumstances;  for  we  soon  acquire  a  general 
abstract  dislike  of  any  quality  that  is  particularly  offen- 
sive to  us.  In  consequence  of  this,  our  judgments  are 
often  infected  by  prejudices  which  have  arisen  out  of 
our  own  particular  circumstances,  and  which  give  an 
undue  bias  to  our  opinions  on  general  questions  in  mo- 
rals. This,  however,  is  only  the  abuse  of  that  princi- 
ple which  leads  us  to  decide,  with  almost  intuitive 
readiness,  on  the  merit  or  demerit  of  actions  ;  and 
which  has  its  foundation  in  the  liking  or  aversion 
which  we  feel,  when  we  ourselves  are  the  objects  of 
these  actions.  But  perhaps  the  character  of  actions  is 
not,  at  first  sight,  very  apparent;  we  have,  perhaps, 
complicated  motives  to  examine,  and  a  variety  oi  cir- 
cumstances to  consider,  before  we  can  form  a  just  esti- 
mate of  the  action  subjected  to  investigation.  We  dis- 
cover at  last,  however,  we  shall  suppose,  that  cruelty 
or  injustice  lie  at  the  root  of  the  whole,  and  that  every 
part  may  be  resolved  into  these  principles :  in  these 
circumstances,  our  earliest  and  most  powerful  associa- 
tions lead  us  to  pronounce  a  decided  disapprobation  of 
those  qualities  which  we  have  been  trained  to  dislike, 
which  we  hate  when  exercised  towards  ourselves,  and 
which  we  soon  learn  to  hate  with  abstracted  unmixed 
dislike,  in  whatever  circumstances  they  may  appear. 

Is  not  this  the  origin  of  that  sympathy  which  forms 
such  a  remarkable  feature  in  human  conduct,  and 
whose  influence  on  our  moral  perceptions  Dr.  Smith 
has  so  beautifully  illustrated  ?  Taking  sympathy  ia 
its  most  ordinary  sense,  as  a  feeling  extended  towards 
those  who  endure  suffering,  it  obviously  arises  out  of 
our  own  private  feelings.  Suppose  the  suffering  to 
arise  from  cruelty  or  injustice,  is  not  our  sympathy  for 
the  sufferer  excited,  primarily,  by  our  antipathy  to  the 
offence  by  which  he  suffers  ?  There  is  an  ingenerated 
abhorrence  of  the  crime,  and  this  elicits  our  affections 
and  exertions  in  behalf  of  the  sufferer.  We  believe  this 
to  be  the  real  origin  of  our  sympathy,  in  the  sense  in 
which  we  have  at  present  understood  the  word  ;  and 
we  think  it  would  not  be  difficult  to  show  that  it  has  a 
cognate  origin,  in  whatever  acceptation  the  word  can 
be  used.     It  is  not,  then,  as  Mr.  Stewart  alleges,  a 


Phil,  of  Rhet.  vol.  i. 


MOiiAL  PHILOSOPHY. 


745 


principle  superadded  to  our  moral  constitution,  as  an 
auxiliary  to  the  sense  of  duty  ;  sympathy  is  a  name  in- 
vented to  describe  that  particular  effect  which  the  sense 
of  our  own  injuries  or  sufferings  produces  on  our  feel- 
ings, when  we  contemplate  the  injuries  or  sufferings  of 
others;  in  which  case  our  hatred  of  the  injury  makes 
us  espouse  the  cause  of  the  sufferer,  and  teaches  us  to 
adopt  him  as  our  ally  in  repelling  the  evils  which  be- 
set humanity.  We  are  perfectly  sure  of  his  concur- 
rence, and  rejoice  to  have  found  a  person  animated  by 
our  own  views  and  feelings,  and  bound  to  us  by  a  power- 
ful common  tie. 

We  are  aware  that  sympathy  is  generally  considered 
as  a  mysterious  original  power,  which  instinctively 
prompts  the  heart  to  feel  for  the  miserable.  This  no- 
tion is  disproved  by  the  fact,  that  those  who  suffer 
least,  have  always  the  least  sympathy  ;  and  were  there 
any  wholly  exempted  from  suffering,  we  have  reason  to 
conclude  that  they  would  be  monsters  of  inhumanity  ; 
unless  they  were  trained  to  a  kind  of  artificial  benevo- 
lence, and  thus  taught  to  relieve  sufferings,  which  they 
neither  can  sympathize  with,  nor  comprehend.  They, 
on  the  other  hand,  who  have  suffered  most,  have  always 
most  tenderness  of  heart,  and  feel  the  most  anxious  de- 
sire to  relieve  the  afflicted. 

Haud  ignara  mali  miseris  succuirere  disco. 

We  hold,  then,  that  all  those  things  which  are  morally 
wrong,  are  either  offensive  to  our  feelings,  or  injurious 
to  our  interests.  This  is  a  safeguard  to  our  virtue,  pro- 
vided by  the  wisdom  of  Heaven  ;  and  the  very  dislike  of 
cruelty  or  injustice,  is  tantamount  to  moral  disapproba- 
tion :  for  though,  in  many  cases,  there  may  be  dislike, 
\s'ithout  moral  disapprobation,  yet  this  is  only  when  mo- 
ral agents  are  not  concerned.  A  voluntary  offence  must 
always  be  viewed  with  marked  disapprobation,  as  being 
an  offence  against  the  comfort  and  security  of  human 
nature,  and  against  the  general  laws  which  God  has  ap- 
pointed to  regulate  our  feelings. 

It  is  sometimes,  indeed,  extremely  difficult  to  con- 
vince men  that  certain  species  of  moral  evil  are  hurtful 
to  their  interests  ;  because  perverted  feelings  counteract 
the  influence  of  conscience  and  reason,  and  keep  the 
mind  in  a  state  of  torturing  suspense  between  inclina- 
tion and  duty.  These  are  moral  Idola,  which  prevent 
the  mind  from  recognising  the  obligations  of  virtue,  in 
the  same  manner  as  the  Idoia  tribus,  &c.  prevent  it 
from  discerning  the  obvious  conclusions  of  right  rea- 
son. But  let  the  passions  be  lulled  asleep,  and  let  the 
injurious  tendency  of  any  practice  to  which  we  are  ad- 
dicted, be  then  demonstrated,  and  it  will  instantly  be 
viewed  with  moral  disapprobation,  or  rather  with  com- 
punction, because  we  feel  that  it  is  a  voluntary  injury 
•which  we  have  inflicted  on  ourselves  ;  and  self-con- 
demnation aggravates  the  unpleasant  feelings  which  al- 
ways accompany  moral  disapprobation.  There  are 
fewer  obstacles  to  the  exercise  of  a  sound  judgment  in 
estimating  the  conduct  of  others  :  we  disapprove,  with 
instinctive  readiness,  of  what  is  vicious,  and  commend, 
with  equal  promptitude,  what  is  salutary  and  useful ; 
not  from  any  selfish  views  of  benefit  or  injury,  but  be- 
cause we  have  actually  acquired  an  abstract  love  or  dis- 
like of  certain  qualities  which  have  affected  us  ;  and 
that  not  accidently,  but  by  the  constittition  of  our  na- 
ture, and  the  arrangements  of  Providence. 

But  perhaps  it  may  be  thought  that  greater  unifor- 
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mity  in  morals  might  be  expected,  if  the  principles 
which  lie  at  the  foundation  of  them  are  thus  general, 
and  fixed  immutably  in  the  constitution  of  things.  In 
answer  to  this,  we  may  observe,  that  though  there  are 
numberless  circumstances  which  diversify  the  aspect 
of  moral  conduct,  yet  we  are  acquainted  with  no  instan- 
ces in  which  the  ordinary  principles  of  morals  are  re- 
versed. We  know  of  no  nation  in  which  a  mother  does 
not  love  her  own  child,  or  in  which  a  son  docs  not,  in 
some  way  or  other,  honour  his  parent.  \\'c  hear  in- 
deed of  some  tribes  in  which  it  is  customary  for  chil- 
dren to  put  their  aged  parents  to  death.  Supposing 
the  fact  to  be  fully  ascertained,  it  would  not  militate 
against  our  assumption  oijitial  duty  as  a  general  law  of 
our  nature.  We  may  easily  conceive  that  this  unnatu- 
ral practice  arises  from  a  mistaken  sense  of  duty,  and 
that  the  son  reckons  it  an  act  of  piety  to  terminate  or 
prevent  the  sufferings  of  his  aged  parent. — We  are  told 
that,  in  Sparta,  theft  was  reckoned  a  virtue  :  No  such 
thing  ;  but  dexterity  and  adroitness  were  recljoned  use- 
ful qualifications,  as  being  akin  to  the  stratagems  of  war, 
to  which  the  whole  policy  of  the  state  was  made  sub-' 
servient.  Theft  was  punished  there,  as  it  is  in  everv 
other  place,  where  a  distinction  of  property  exists  ;  but 
he  who  stole,  not  from  necessity  or  inclination,  but  to 
sharpen  his  powers  of  stratagem  and  cunning,  was  com- 
mended, as  these  qualities  were  deemed  useful  to  the 
state. — In  many  nations,  the  sexual  intercourse  is  ex- 
tremely loose  ;  yet  we  know  of  none  in  which  the  prin- 
ciple of  appropriation  does  not  obtain,  and  in  which  the 
relations  of  husband  and  wife  are  not  recognized. 

If  we  consider  the  worship  of  God  as  a  moral  duty, 
in  which  light  it  is  undoubtedly  to  be  viewed,  we  shall 
see  the  most  immense  diversity  of  absurd  rites,  and 
monstrous  objects  of  superstition  ;  yet,  amid  all  these 
aberrations  of  the  human  understanding,  the  leading 
principle  of  religious  worship  is  recognised,  and  the 
duty  of  man  to  adore  a  supreme  power  is  acknowledg- 
ed.— In  short,  amid  all  the  diversity  of  human  conduct, 
we  can  always  trace  some  leading  connecting  principle, 
though  infinitely  varied,  according  to  the  circumstances 
of  society,  in  regard  to  knowledge,  education,  and  re- 
finement. In  some  instances  this  principle  is  faintly 
developed,  in  others  grossly  perverted  ;  but  in  all  ex- 
hibiting features  of  affinity,  which  compel  us  to  recog- 
nise its  common  origin,  and  to  see  that  it  has  an  immu- 
table foundation  in  the  arrangements  of  Heaven. 

The  history  of  the  various  nations  which  have  flou- 
rished on  the  face  of  the  earth,  is  chiefly  interesting  from 
observing  the  development  of  the  same  moral  principle, 
from  the  first  simple  elements  on  which  it  is  founded, 
till  it  is  carried  to  the  highest  improvement  and  most 
extensive  application  of  which  it  is  susceptible.  We 
are  often  struck  with  the  singularity  of  manners  and 
customs  which  we  observe  in  different  states,  but  our 
wonder  vanishes  on  being  made  acquainted  with  their 
circumstances,  prejudices,  and  habits.  That  which  at 
first  sight  appeared  singular  or  anomalous,  is  discovered 
to  be  natural,  in  the  imperfect  state  of  improvement 
which  they  have  reached.  It  resembles  the  feelings  of 
a  child,  which,  though  springing  out  of  human  nature, 
and  laying  the  foundation  of  the  attainments  of  man- 
hood, yet  appear  removed  at  an  infinite  distance  from 
the  disciplined  feelings  of  maturer  years.  Thus  we  see 
certain  important  principles  very  imperfectly  exempli- 
fied  in  particular  slates  of  society:  they  arc  struggling 
with  prejudices  which  tend  to  repress  them,  and  emerg- 
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ing  fiom  the  midst  of  ciicumstanccs  which  for  a  wliile 
weaken  their  iiilUicnce.  They  are,  howccr,  acconinio- 
dated  to  tlie  taste  ot  the  nation  at  the  time  ;  and  a  pre- 
mature reformer  would  mall  probabiliiy  rivet  the  chains 
of  prejudice,  or  ensure  his  own  destruction  ;  whilst  he 
Avho  watches  the  tide  of  public  feeling,  and  seizes  the 
proper  moment  for  innovating  on  jjuljlic  opinion:  will 
carry  the  whole  nation  along  with  him  in  a  triumphant 
career  of  improvement,  and  will  lay  the  foundation  of 
principles  aiid  tceiln;^s  which  will  never  cease  to  o[)e- 
rale  till  the  nation  shall  cease  to  exist. 

We  arc  ofien  astonished  to  see  how  slowly  and  re- 
luctantly some  of  the  most  oln  ious  jjriuciples  of  politi- 
cal morals  are  recognised.  'l"he  Laccde'iiunians  put  to 
death  the  piisoiicrs  whom  they  look  at  iE,;os  Potamos, 
though  they  were  fighting  the  battles  of  their  countiy. 
Indeed  the  most  rctined  of  the  antient  nations  generally 
acted  on  the  most  contracted  principles  of  political  ex- 
pediency ;  and  we  more  frequently  meet  wnh  instances 
of  generosity  in  the  case  of  a  succcsslul  despot,  than  in 
that  ol  a  free  and  high-mindtd  )ieople.  How  long  was 
jt  before  the  principles  of  civil  liberty  were  understood, 
and  how  imperfectly  are  they  still  understood,  over  the 
greater  part  of  the  world.  Yet  noilTrng  can  be  more 
obvious  that  the  loundation  on  which  they  rest.  It  is 
evidently  this,  that  no  man  has  a  right  to  restrain  the 
freedom  of  another,  so  long  as  he  does  not  use  it  in  a 
vay  injurious  to  the  public  interest.  Yet  this  principle 
is  counteracted  by  the  love  of  power  which  every  man 
feels,  or  by  the  advantage  which  he  may  derive  from 
supporting  a  successful  usurpation.  In  consequence  of 
these  conHicting  principles,  there  is  a  constant  struggle 
between  the  love  of  freedom  on  the  one  hand,  and  the 
love  of  povter  and  the  servility  of  interest,  on  the  other  ; 
and  even  when  freedom  prevails,  it  cannot  temper  its 
own  tiiun)phs,  but,  by  running  into  licentiousness,  sub- 
verts its  own  rights,  and  ohen  produces  a  prejudice  in 
ihe  mind  against  its  fairest  claims. 

But  wliilst  we  contemplate  the  gradual  and  imperfect 
evolution  of  the  moral  principle  in  various  slates  of 
society,  we  see  at  the  same  time  the  beauty  of  God's 
moral  government,  which  makes  the  same  principle 
which  consolidates  the  rudest  states  cement  the  most 
polisticd  and  the  most  powerful ;  expanding  with  their 
growing  wants  and  their  advancing  knowledge,  till  at 
last  it  gives  birth  to  feelings,  of  which  the  ruder  mind 
could  form  no  conception.  Such  a  view  is  surely  well 
calculated  to  produce  liberality  and  mutual  forbearance. 
We  might  almost  as  well  Kiid  fault  with  a  man  for 
being  born  blind,  as  with  an  illiterate  savage  for  not 
feeling  the  finer  moral  sensibilities  of  our  nature.  The 
faculty  is  not  yet  developed,  because  no  excitement  has 
been  applied  to  il ;  and  the  individual  thus  circumstanc- 
ed is  like  a  child  who  has  an  ear  for  music,  but,  Iroin 
want  of  experience  and  training,  cannot  as  yet  distin- 
guish one  tune  from  another.  And  the  same  estimate 
which  we  apply  to  the  moral  state  of  nations,  we  ought 
likewise  to  apply  in  judging  of  the  characters  of  indi- 
viduals. How  often  do  we  see  incongruities  which  we 
lament,  and  which  yet  do  not,  on  a  fair  estimate,  amount 
to  moral  delinquencies  !  They  arise  rather  from  some 
obliquity  of  the  understanding,  which  has  been  disturb- 
ed by  inveterate  prejudice,  or  fettered  by  invincible  ig- 
norance :  and  we  ought  to  regard  persons  thus  unhap- 
pily situated,  with  the  same  indulgence  as  we  view  na- 
tions a  century  or  two  behind  our  own,  in  point  of  ge- 
neral improvement.     In  fact,  every  individual,  in   his 


moral  progress,  has  to  go  through  all  tlic  stages  which 
have  conducted  nations,  during  the  lapse  of  ni.iny  centu- 
ries, to  their  highest  pitch  of  moral  and  jjolitical  im- 
provement. We  see  him,  for  instance,  at  one  time  dis- 
tinguished by  the  prejudices  which  characterized  the 
tentli  century.  We  see  him  struggling,  with  ditlicuhy, 
through  the  mists  of  ignorance,  till  at  last  some  event, 
similiar  to  the  revival  of  letters,  or  the  art  of  printing, 
01  the  Reformation  in  religion,  agitates  his  miiul,  rouses 
his  faculties,  and  raises  his  feelings  to  the  highest  tone 
of  moral  refinement. 

Hitherto  our  attention  has  been  directed  almost  solely 
to  those  great  general  principles  which  God  has  estab- 
lished in  the  constitution  of  our  nature,  or  tlie  arrange- 
mefiis  of  his  providence,  to  direct  us  in  that  course  of 
duty  which  is  most  consistent  with  his  will,  and  with 
our  own  happiness;  and  we  have  entleavuuied  to  show 
that  we  are  evidently  directed,  and  to  a  certain  extent 
forced  into  the  path  which  we  ought  to  follow,  in  ful- 
filling the  will  of  Heaven,  and  prosecuting  our  own 
happiness.  Our  object  has  been  to  show  that  the  piin- 
ci|)les  of  morals,  so  f;ir  from  being  accidental  or  conven- 
tioiiiil,  are  fixed  and  imnuuahle  ;  varying  occasionally 
so  far  as  the  exhibition  of  outward  actions  is  concerned, 
but  peimanent  in  their  nature  and  character.  Our  in- 
stincts, our  appetites,  our  bodily  powers,  our  mental 
faculties,  together  with  the  whole  constitution  of  na- 
ture, point  to  the  same  goal,  and  conspire  to  produce 
the  same  important  results.  Experience  and  observa- 
tion confirm  these  obvious  intimations,  by  showing  us 
that  vjlial  lue  oui^ht  to  do,  is  always  most  consistent  with 
our  happiness  and  interest,  and  that  whenever  we  vio- 
late the  invariable  order  prescribed  and  confirmed  by 
so  many  sanctions,  the  transgression  never  fails  to  bring' 
its  own  punishment  along  with  it,  and  to  remind  us  of 
the  eternal  law  by  which  our  moral  actions  and  feelings 
should  be  regulated,  and  shall  one  day  be  judged. 

But  whilst  our  duty  is  thus  enforced  by  so  many 
considerations,  it  nmst  at  the  same  time  be  remember- 
ed that  all  our  feelings  have  a  tendency  to  excess;  that 
every  passion  seeks  its  immediate  and  direct  gratifica- 
tion ;  whilst  such  indulgence  is  in  general  utter  ly  sub- 
versive both  of  happiness  and  moral  order.  Hence  the 
unceasing  conflict  between  our  passions  and  our  reason, 
in  which  the  latter  is  so  often  worsted;  and  hence  all 
those  moral  evils  which  desolate  the  world,  which  in- 
troduce guilt  into  the  conscience,  and  misery  into  the 
abodes  of  men.  To  obviate  these  inconveniences,  is 
the  object  both  of  moral  studies,  and  religious  instruc- 
tions, though  these  fre(iuently  prove  iiK  He  ctual  to  cor- 
rect the  inveterate  habits  arising  out  of  vicious  indul- 
gence. There  is,  however,  no  natural  impossibility  of 
doing  so.  Any  vicious  habit  may  be  corrected,  if  mo- 
tives suHiciently  powerful  are  suggested.  Let  a  man 
be  convinced  of  Ihe  odiousness  and  criminality  of  vice; 
let  him  be  persuaded  that  its  evil  consequences  do  not 
terminate  in  the  present  life,  but  shall  be  continued  in 
the  world  to  come  ;  and  siiow  him  at  the  same  time  a 
practicable  method  of  escaping  these  evils,  and  it  is  im- 
possible to  doubt  that  he  will  readily  embrace  it.  Men 
continue  the  slaves  of  sin,  only  because  they  do  not  see 
its  enormity,  or  because  they  reckon  their  emancipation 
hopeless.  We  conceive  that  moral  reasoning  may  be 
highly  useful  in  enlightening  the  mind  with  regard  to 
the  first  of  these  errors.  It  is  more  peculiarly  the  busi- 
ness of  religion  to  remove  the  second;  and  altiiougl-i  it 
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does  not  fall  within  the  province  of  this  article  to  dwell 
particularly  on  the  sanctions  of  relii^ion,  yet,  as  we  think 
that  they  are  most  powerfully  enforced  by  the  judicious 
application  of  moral  reasoniiifj,  we  shall  be  happy  if  our 
speculations  can  in  any  degree  be  made  subservient  to 
this  important  end. 

After  the  general  view  which  has  been  given,  we  pro- 
ceed to  consider  more  particularly  the  various  piinciples 
which  impel  the  mind  to  action,  or  which  influence  its 
determinations  ;  and  in  this  investigation  we  shall  neces- 
sarily be  called  to  attend  to  the  moral  estimate  of  the  ac- 
tions which  result  from  these  principles. 

We  have  seen,  that  though  an  invariable  rule  is  point- 
ed out  by  the  conslilulioii  of  our  nature,  and  the  ar- 
rangements of  providence,  yet  there  is  no  principle  in 
our  nature  which  directs  us  to  the  invariable  observance 
of  this  rule.  If  there  were  such  a  principle  which  in- 
clined us  irresistibly  to  the  performance  of  duty,  we 
should  cease  to  be  moral  agents,  and  accountable  beings. 
The  very  idea  of  a  moral  action  implies  that  there  is  a 
choice  between  motives,  and  the  greater  the  struggle, 
the  more  glorious  is  the  victory  when  good  principles 
prevail.  There  is  even  among  the  lower  animals  a  sort 
of  balancing  of  motives  arising  from  experience  and 
education.  A  lion,  f(ir  example,  has  always  a  disposi- 
tion to  eat  a  man  when  he  is  hungry  ;  in  situations,  how- 
ever, where  he  has  an  opportunity  of  being  acquainted 
with  the  power  and  resources  of  man,  he  rather  wishes 
to  avoid  him  ;  and  we  have  heard  of  a  single  Moor  put- 
ling  a  lion  to  flight  with  a  stick.  The  natural  propen- 
sities of  the  animal  are,  in  this  instance,  repressed  by 
fear;  and  he,  no  doubt,  reckons  the  risk  more  than  suf- 
ficient to  counterbalance  the  expected  advantage.  A 
dog  has  a  natural  propensity  to  worry  a  cat;  but  a  few 
whippings  will  restrain  him,  and  teach  him  to  live  with 
the  animal,  for  which  he  seems  to  have  a  natural  antipa- 
thy, on  amicable  terms.  But  this  species  of  discipline 
does  not,  in  the  smallest  degree,  approach  to  moral 
culture.  Punishment  is  associated  wiih  the  action,  and 
this  induces  a  fear  of  committing  it;  but  we  have  no 
grounds  whatever  to  suppose,  that  the  animal  can  see 
any  thing  like  moial  impropriety  in  the  action;  or  that 
that  there  is  any  thing  resembling  conscience  to  restrain 
hinj. 

We  grant  that  there  is  just  as  little  moral  worth  in 
human  conduct,  when  it  is  disciplined  solely  by  fear, 
or  any  other  principle  distinct  from  the  perception  and 
love  of  viitue.  No  action  proceeding  from  any  oilier 
source  can  ever  be  the  object  of  moral  approbation  ; 
and  this  forces  us  again  to  refer  to  the  will  of  God  as 
the  great  standard  of  moral  action,  and  to  the  idea  of 
our  accountableness  to  him,  as  the  grand  sanction  by 
which  moral  obligation  is  enforced  ;  for  we  hold  it  to 
be  utterly  impossible  to  perceive  the  beauty  and  obli- 
gation of  virtue,  without  perceiving  that  the  Being  who 
has  established  this  fair  order  of  things  is  entitled  to  our 
obedience,  and  that  we  must  be  accountable  to  him  for 
our  actions. 

Of  the  simple  principles  which  impel  the  mind  to  ac- 
tion, the  first  which  demands  our  attention  is  instinct  ; 
which  directs  to  certain  actions,  antecedently  to  all  ex- 
perience, and,  probably,  in  most  cases,  without  any 
knowltdge  of  the  end  to  be  produced.  The  term  is,  in 
general,  not  used  with  sufficient  precision.     It  is  often 


confounded  with  our  natural  appetites  and  desires.  We 
would  distinguish  them  in  this  way,  that  the  appetites 
are  certain  feelings  of  want;  whilst  instinct  is  the  prin- 
ciple which  directs  to  the  meaiis  of  their  gratification. 
Thus  hunger  and  thirst  in  a  child,  are  not  instincts  ; 
but  suction  and  deglutition  are.  This  distinction,  how- 
ever, is  seldom  rigorously  attended  to.  Nothing  can 
be  more  unphilosophital  than  the  theory  which  supposes 
the  human  mind  to  be  merely  a  bundle  of  instincts  ; 
and  which  endeavours  to  account  for  the  superiority  of 
man,  by  assigning  him  a  paiticalar  instinct  adapted  to 
all  the  emergencies  of  his  ciicumstances.  In  this  no- 
tion, there  is  a  complete  confusion  both  of  language  and 
ideas  ;  foi  if  we  consider  instinct  as  the  principle  which, 
prior  to  experience,  directs  with  invariable  certainty  to 
the  gratification  of  our  wants,  it  is  evident  that  man  is 
of  all  other  creatures  the  least  indebted  to  this  princi- 
ple for  the  comforts  which  he  enjoys,  and  for  the  feelings 
which  exalt  his  nature. 

In  order  to  understand  this  subject  more  thoroughly, 
let  us  consider  the  operation  of  pure  instinct  in  the  case 
of  the  lower  animals,  who  are  guided  by  it  to  all  the 
ends  for  which  Providence  has  designed  them.  With 
Ihem,  instinct  is  all  in  all.  They  are  directed  instinc- 
tively to  the  food  which  is  most  proper  for  them;  they 
construct  their  nests  or  their  habitations  without  the 
aid  of  a  teacher;  and  no  one  ever  thinks  of  deviating 
from  the  general  form  adopted  by  the  species.  The 
young  are  soon  as  accomplished  as  their  parents  ;  and 
the  only  acquisition  which  they  gain  by  experience,  is 
some  knowledge  of  the  enemies  whom  they  have  most 
reason  to  dread.  This  they  have  not  by  instinct  ;  for 
we  see  the  young  birds,  after  they  are  fairly  fledged, 
and  capable  of  flying,  yet  allowing  themselves  to  be  ap- 
proached by  boys,  whom,  however,  they  soon  learn  to 
consider  as  their  greatest  enemies.  In  some  of  the 
South  Sea  islands,  which  have  been  seldom  visited,  the 
larger  species  of /i/;of(r,  as  well  as  several  kinds  of  aqua- 
tic birds,  are  perfectly  fearless  ;  experience  will  soon 
teach  them  to  lay  aside  their  confidence  in  man.  This 
may  seem  to  make  some  approach  to  human  reason; 
but  it  is  merely  an  exertion  of  memory  which  they  pos- 
sess in  a  considerable  degree;  and  without  which  they 
could  neither  avoid  the  dangers  to  which  they  are  ex- 
posed, nor  be  susceptible  of  that  degree  of  education 
which  renders  them  subservient  to  the  use  of  man. 
Their  acquirements,  however,  seem  to  be  entirely  ac- 
cidental, and  to  depend  solely  on  the  simplest  modifica- 
tion of  memory  ;  a  faculty  necessary  for  their  existence  ; 
for  it  is  by  this  that  the  mother  must  know  her  young  ;  it 
is  by  this  that  the  beasts  of  the  forest  know  their  ac- 
customed lair  ;  and  it  is  by  this  that  they  loam  to  know 
the  places  most  favourable  for  ])rcy,  and  the  seasons 
best  adapted  for  its  capture.  A  wild  beast  attempting 
to  ford  a  stream  where  he  has  been  carried  down,  and 
his  life  endangered,  will  not  try  it  at  the  same  place 
again.  In  these  instances,  the  lower  animals  are  guid- 
ed by  memory,  and  not  by  instinct;  and  memory  to  this 
extent  is  absolutely  necessary  for  the  preservation  of 
their  existence.  To  the  same  source  we  must  ascribe 
all  the  attainments  of  the  elephant,  in  so  far  as  they  are 
not  instinctive,  and  all  the  tricks  which  the  more  saga- 
cious animals  learn  in  consequence  of  a  species  of  edu- 
cation. 

We  believe  this  to  be  the  only  encroachment  which 
the  lower  animals  ever  have  made,  or  ever  can  make, 
on  the  province  of  human  reason.  The  comparison  of 
5  B  2 
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two  ideas  in  tlic  memory,  and  the  perception  of  their 
I'clation,  constitute  ilic  fiiit  link  in  a  process  of  reason- 
ing ;  but  even  this  simplest  of  all  intellectual  operations, 
the  brutes  seldom,  or  perhaps  never  employ.  Whilst 
the  infallibility  of  their  instincts,  and  the  liberality  of 
heaven  leave  them  nothing  to  desire,  they  cut  off  the  pos- 
sibility of  ulterior  improvement.  They  have  no  need  to 
labour  for  clothing  ;  it  is  abundantly  supplied  by  nature  ; 
xhei)  saw  no:,  neitlter  do  they  reafi^  nor  gather  into  bams; 
because  their  heavenly  father  feeclcth  them  ;  they  seek  no 
dtft-nsive  armour;  they  tabiicaie  no  offensive  weapons, 
because  nature  has  amply  supplied  them  with  both. 
They  have  no  need  even  to  tax  their  memory,  as  to  the 
food  most  convenient  for  them  ;  for  here,  instinct  is  their 
guide,  and  tells  them  at  once  what  is  most  proper  and 
most  agreeable. 

For  what  purpose,  then,  should  the  inferior  animals  be 
possessed  of  reasoning  powers  ?  They  never  could  be 
called  to  exercise  thein  ;  for  they  gain  their  object  with 
certainty  without  them;  man  himself  would  not  exercise 
his  reason,  were  he  not  stimulated  by  his  wants,  and 
destitute  of  any  instinct  which  might  guide  him  with  in- 
fallible certaiiity  to  the  attainment  of  his  wishes.  The 
nature  of  man  is  possessed  of  indefinite  capabilities,  from 
the  very  circumstance  of  his  not  having  definite  instincts 
adapted  to  every  demand  of  his  desires.  In  consequence 
of  this  defect,  he  is  forced  to  recollect,  to  compare,  and 
arrange  ;  and  this  exercise  compels  him  to  discern  the 
beautiful  order  and  wise  disposition  of  the  visible  crea- 
tion ;  and  thus  to  recognise  an  eternal  source  of  excel- 
lence, and  an  Almighty  Being,  to  whom  he  owes  alle- 
giance, and  to  whom  he  perceives  he  must  be  accountable 
far  his  actions. 

But  a  biute  is  incapable  of  any  researches;  ino^em  co- 
jiia  fecit.  Why  should  he  compare,  abstract,  or  gene- 
ralize ?  Man  does  so  only  from  necessity  ;  in  the  case 
of  the  brute,  this  necessity  does  not  exist ;  for  instinct 
directs  him  at  once  to  the  object  best  suited  to  gratify 
his  desires  ;  and  beyond  this  he  cannot  form  a  concep- 
tion or  a  wish. 

A  few  instances  have  been  adduced  of  variable  in- 
stinct, with  a  view  to  prove  that  human  reason  is  no- 
thing else  but  instinct  capable  of  indefinite  variations. 
It  has  been  said,  and  we  are  not  able  to  contradict  it, 
that  certain  birds  which  build  their  nests  among  the 
"branches  of  trees  in  ordinary  circumstances,  are  accus- 
tomed so  far  to  vary  their  plan,  as  to  form  pensile  nests, 
lianging  from  the  branches,  in  countries  infested  by 
monkies.  But  we  have  the  strongest  reason  to  suspect 
a  variety  of  species  in  this  instance.  It  is  certain,  how- 
ever, that  a  monkey  exhibits  considerable  variety  of  ac- 
tion ;  and  when  he  cannot  crack  a  nut  with  his  teeth, 
he  takes  a  stone  to  assist  him.  We  have  also  heard 
that  a  crow  has  been  known  to  take  a  shell-fish  up  into 
the  air,  and  drop  it  among  rocks,  in  order  to  obtain 
the  meat  within.  These  instances,  in  so  far  as  they  are 
well  authenticated,  evidently  advance  a  step  beyond  the 
precincts  of  instinct.  In  the  case  of  the  monkey,  how- 
ever, it  may  have  proceeded  from  imitation,  for  a  mon- 
key is  the  most  imitative  of  animals;  and  if  he  had 
ever  seen  a  human  being  have  recourse  to  such  an 
expedient,  it  would  be  readily  imitated.  Besides,  the 
hands  of  a  monkey  are  such  important  organs,  and  so 
constantly  employed,  that  such  a  discovery  as  cracking 
a  nut  by  mechanical  means,  must  have  occurred  ;  and 
if  it  occurred  once,  it  would  be  remembered.  In  the 
©esc  of  the  crow,  also,  it  might  naturally  happen,  that 


she  would  accidentally  drop  a  shell,  and  descending  to 
recover  it,  shu  might  find  it  broken,  and  the  meat  ac- 
cessible ;  and  we  see  no  reason  to  doubt  that  the  expe- 
riment might  be  repeated,  on  the  same  principle  as  an 
animal  will  repair  a  second  time  to  the  place  which  has 
yielded  him  the  most  agieeable  food.  We  can  see  little 
more  semblance  of  reasoning  in  the  case  of  the  crow, 
thart  there  wouUI  be  in  that  of  a  horse,  who,  having 
strayed  accidentally  into  a  field  affording  comfortable 
pasture,  should  repair  to  it  again  next  day,  and  should 
seek  out  the  very  gap  through  which  he  had  accident- 
ally gained  admission.  There  is  nothing  it)  all  this  but 
a  simple  exercise  of  memory,  without  which  animals 
could  not  exist  or  be  rendeicd  subservient  to  the  use  of 
man.  Had  they  no  power  of  locomotion,  so  as  never  to 
be  put  in  the  way  of  danger,  or  did  every  place  afford  sub- 
sistence, and  other  gratifications,  with  equal  facility,  in 
that  case,  even  memory  would  not  be  necessary  ;  and 
being  unnecessaiy,  it  would  not  be  imparted,  for  nature 
bestows  no  superfluous  gifts  ;  but  needing  it,  as  they  ob- 
viously do,  for  their  preservation  and  their  comfort,  it  is 
bountifully  conferred  ;  and  being  modified  by  the  dif- 
ferent habits  of  different  animals,  it  exhibits  many  singu- 
lar and  surprising  phenomena. 

This  much,  then,  we  allow  to  the  lower  animals  ;  and 
we  cannot  but  be  filled  with  astonishment,  when  wc  see 
them  unconsciously  accomplishing  works  which  reason 
can  scarcely  comprehend,  and  which  icquire  the  acutest 
researches  of  man  to  discern  the  important  purposes  in- 
dicated by  their  structures  and  their  plans.  We  are 
forced  to  subscribe  to  the  maxim,  Deus  est  brutorum 
anima,  in  so  far,  at  least,  as  to  perceive  that  the  wisdom 
and  goodness  of  the  Almighty  Parent  are  most  distinctly 
displayed  in  the  unconscious  instinctive  operations  of 
the  lower  creatures. 

Instinct  goes  a  very  short  way  in  regulating  human 
conduct:  it  is  useful  to  man,  chiefly  as  regulating  the 
functions  necessary  to  vitality  ;  but  in  so  far  as  his  con- 
duct is  guided  by  instinct,  he  is  a  necessary,  and  not  a 
moral  agent.  To  make  man  accountable,  it  is  necessa- 
ry that  good  and  evil  should  be  set  before  him,  and  that 
he  should  have  the  liberty  of  choosing  between  them. 
The  choice  is  often  diflicult;  because  inclination  draws 
one  way,  and  reason  and  conscience  another ;  and  our 
strongest  feelings  are  frequently  opposed  to  the  most 
obvious  calculations  of  prudence  and  duty.  Moral  vir- 
tue consists  in  a  man's  preferring  the  latter;  for  it  is 
then  that  he  gains  a  victory  over  himself,  and  resists 
the  propensities  that  would  lead  him  astray.  The  low- 
er animals  are  altogether  incapable  of  forming  such 
conclusions,  or  of  being  influenced  by  such  motives. 
The  prospect  of  immediate  punishment  may  teach  them 
to  repress  certain  propensities ;  but  they  cannot  per- 
ceive this  to  be  light.  On  the  contrary,  there  can  be 
no  doubt  that  they  gruiHble  at  the  necessity  which  com- 
pels them.  But  the  human  mind  recognises  a  law 
whose  excellence  it  acknowledges;  and  the  human 
heart  never  feels  such  genuine  satisfaction  as  when  it 
sacrifices  an  evil  propensity  at  the  shrine  of  virtue  and 
of  wisdom. 

Instinct  directs  the  lower  animals  not  only  to  the 
proper  objects  of  gratification,  but  to  the  proper  mea- 
sure and  degree  of  enjoyment.  It  performs  no  such 
decided  functions  in  the  economy  of  human  life ;  for 
even  when  we  know  the  objects  of  gratification,  we  are 
under  constpnt  temptations  to  indulge  in  excess,  either 
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of  desires  or  of  enjoyment ;  and  by  this  means  we  fiever 
fail  to  bring  misery  on  ourselves  and  others.  From  this 
soXirce  proceed  all  the  moral  evils  which  deform  human 
nature,  and  overwhelm  the  woild  with  misery  and 
crimes.  And  yet  it  is  the  presence  and  pressure  of 
these  evils  that  afford  an  opportunity  of  exercising  the 
most  exalted  virtues,  and  of  advancing  the  moral  dignity 
of  man.  It  is  from  our  being  made  capable  of  knowing 
good  and  evil,  that  we  learn  to  appreciate  virtue  ;  that 
we  recognise  an  eternal  source  of  excellence  ;  that  we 
see  the  extent  of  moral  obligation,  and  perceive  that  the 
destinies  of  our  nature  point  to  something  more  exalted 
than  the  gratifications  of  sense,  or  the  enjoyments  of  the 
present  world. 

Man  could  not  be  a  moral  agent,  if  he  could  not  do 
wrong :  his  obedience  in  that  case  would  not  be  more 
valuable  than  that  which  proceeds  from  the  instinctive 
impulses  of  the  lower  animals.  In  his  state  of  absolute 
innocence,  when  there  was  nothing  to  seduce,  when  the 
passions  were  in  absolute  subjection,  and  the  will  had 
no  disposition  to  stray  ;  with  all  these  advantages,  he 
could  nut  have  been  a  moral  agent,  if  he  had  not  had 
an  opportunity  of  doing  wrong.  Accordingly,  we  learn 
from  the  short  but  interesting  account  of  the  original 
state  of  man  given  in  the  sacred  Scriptures,  (an  account 
which  appears  to  be  perfectly  consistent  with  the  sound- 
est philosophical  opinions,)  that  such  an  opportunity 
was  afforded  him.  An  arbitrarxj  command  was  im- 
posed ;  a  moral  restraint,  in  a  state  of  perfect  innocence, 
would  have  been  absurd  and  unintelligible  ;  but  he  could 
easily  understand  the  impropriety  of  violating  a  positive 
command,  which  he  felt  he  had  the  power  to  observe  or 
to  disobey.  Yet  still  we  may  have  some  difficulty  in 
perceiving  how  he  should  have  had  an  inclination,  in  his 
state  of  innocence,  to  break  through  such  a  slight  re- 
straint. An  evil  agent  is  therefore  introduced,  who 
suggests  temptations  and  inducements  to  sin  ;  and  he 
appears  to  be  no  superfluous  personage  in  this  fatal 
drama ;  for  though  man  could  have  no  excuse  for 
yielding,  yet  he  appears  a  fitter  object  of  mercy,  since 
lie  was  seduced  by  the  artful  insinuations  of  another. 
We  do  not  know  how  far  we  are  entitled  to  lament  this 
catastrophe.  Without  it  human  nature  would  not  have 
been  what  it  is:  and  as  it  is,  we  believe  it  displays  the 
wisdom  and  goodness  of  God  moie  fully  than  would  have 
been  done,  had  man  never  gone  astray.  But  v.e  must 
repress  all  farther  speculations  on  this  subject  :  if  they 
may  be  indulged  at  all,  they  fall  more  properly  under 
another  department  of  this  work. 

It  is  only  during  the  first  stage  human  of  life,  that 
the  operations  of  instincts  are  particularly  observable 
in  man :  they  seem  afterwards  to  merge  so  completely 
in  reason  and  experience,  that  their  influence  is  little 
noticed.  Hunger,  thirst,  and  the  sexual  appetite,  form 
another  important  class  of  active  principles ;  they  are 
common  to  man  with  the  lower  creatures,  and  arc  abso- 
lutely necessary  for  the  preservation  and  continuance 
of  animal  life.  The  immediate  object  of  these  feelings 
is  bodily  gratification.  They  originate  in  the  body  ; 
they  terminate  in  the  body  ;  and  are  attended  with  un- 
easiness till  the  means  of  gratification  are  procured. 
They  are  in  their  own  nature  perfectly  indifferent  as  to 
virtue  or  vice,  but  they  are  productive  of  most  import- 
ant moral  consequences,  from  the  pursuits  to  which  they 
stimulate,  from  the  feelings  which  they  inspire,  from  the 
knowledge  which  they  are  the  means  of  acquiring,  or 


from  the  temperance  and   self-denial  which  they  afford 
an  opportunity  of  exercising. 

There  is  a  remarkable  difference  between  man  and 
the  lower  animals,  with  regard  to  the  nature  of  the  food 
on  which  they  subsist.  The  various  tribes  of  animals 
have  each  a  particular  species  of  food  appropriated  to 
them.  This  is  so  very  observable,  that  it  affords  grounds 
for  their  classification,  under  the  various  heads  of  Car- 
nivorous, Frugivorous,  Granivorous,  Insectivorous,  &c. 
&c.  But  man  is  Omnivorous :  he  eats  every  thing 
that  is  eatable.  This  is  a  beneficent  provision  of  the 
Universal  Parent,  in  favour  of  his  rational  offspring; 
for  it  affords  them  an  opportunity  of  multiplying,  far 
beyond  any  animals  of  the  same  size,  who  depend  solely 
on  one  species  of  food.  Man  lays  every  department  of 
nature  under  contribution  ;  and  is  thus  enabled  to  pro- 
mote the  multiplication  and  comfort  of  his  species,  with- 
out trenching  materially,  if  at  all,  on  the  numbers  or 
enjoyments  of  the  lower  creatures.  There  is  indeed 
every  reason  to  believe,  that  the  lower  animals,  under 
the  dominion  of  man,  are  more  numerous  and  more  com- 
fortable than  they  could  have  been,  had  they  had  the 
world  wholly  to  themselves. 

But  this  is  not  the  only  advantage  arising  from  the 
universal  voracity  of  man.  He  is  perhaps  not  directed 
instinctively  to  any  species  of  food  but  his  mother's 
milk;  beyond  this  all  is  the  result  of  labour  and  expe- 
riment. He  is  forced  to  observe  the  qualities  of  the  dif- 
ferent articles  of  food  ;  he  thus  becomes  acquainted  with 
their  medicinal  properties,  and  with  their  comparative 
value  as  means  of  subsistence.  Those  kinds  which  he 
finds  most  serviceable,  he  cultivates  with  care :  this 
brings  him  acquainted  with  the  properties  of  the  soil, 
and  the  various  operations  of  agriculture  ;  and  thus, 
whilst  he  seems  to  be  solely  intent  on  satisfying  the  im- 
portunate calls  of  hunger,  he  is  insensibly  storing  his 
mind  with  varied  and  extensive  knowledge. 

And  there  are  still  more  important  results  arising 
from  that  law  which  gives  to  man  for  food,  "  every 
herb  bearing  seed,  and  every  tree  bearing  fruit,  and 
every  moving  thing  that  livelh."  Being  compelled  to 
seek  what  suits  him  best,  when  once  he  has  discovered 
it  by  his  ingenuity  or  by  his  labour,  he  concludes  with 
the  most  perfect  conviction  that  he  has  a  right  to  the 
fruits  of  his  discovery.  Hence  the  distinction  of  proper- 
ty ;  a  distinction  which  could  not  exist  were  no  labour 
necessary,  and  did  the  earth  produce  spontaneously  suf- 
ficient food  to  satisfy  the  appetite  of  hunger. 

On  the  distinction  of  property  depend  many  of  the  re- 
lative duties  of  life,  and  the  greater  part  of  tlie  political 
virtues.  Indeed,  the  maxim  oi  suuni  cuigue  embraces 
almost  all  the  duties  which  we  owe  to  society.  Thus 
our  very  wants  tend  to  promote  not  only  our  intellec- 
tual attainments,  but  to  advance  the  moral  dignity  of 
our  nature.  Does  any  one  sigh  for  the  return  of  the 
golden  age,  when  the  earth  produced  spontaneously  all 
that  was  necessary  for  the  life  of  man  ?  Such  a  change 
would  be  in  the  liighest  degree  pernicious,  unless  the 
nature  of  man  were  altered  with  the  nature  of  things; 
and  vice  and  misery  banished  from  the  face  of  the  earth. 
The  present  state  of  things  is  exactly  accommodated  to 
the  present  circumstances  of  human  nature.  Our  very 
virtues  wouid  perisli,  were  things  different  from  what 
they  are.  Were  men  rendered  independent  of  each  other, 
by  the  too  bountiful  provision  of  nature,  there  would  be 
no  room  Cor  the  tender  charities  of  sympathy,  benevo- 
lence, and  mutual  assistance.     In  the  present  state  of 
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human  naluic,  il  is  necessary  for  our  improvement,  that 
we  should  "  cat  our  bread  with  the  sweat  of  our  brow." 
The  appetite  ot  thirst  also  gives  rise  to  some  singular 
consequences,  which  have  a  very  considerable  effect  on 
our  moral  leelings.  Water  is  the  natural  beverage  to 
which    instinct  directs   every  animal,   when  deprived  of 

,its  mother's  milk;  and  thirst,  when  not  gratified,  be- 
comes the  most  excruciating  torment.  As  men,  in  many 
situations,  could  not  readily  command  a  supply  from 
springs,  or  running  streams,  they  would  naturally  look 
out  for  a  substitute  :  this  they  would  find  in  the  juice 
of  fruits  and  succulent  herbs.  In  attempting  to  pre- 
serve this  as  long  as  possible,  they  would  find  a  singular 
change  produced  by  fermentation  ;  a  change  which  made 
the   liciuor    keep    much   longer,  whilst  it  coniniunicatcd 

■  to  it  new  and  pleasant  f|ualilies.     A  field  is  thus  opened 

•  up  for  a  new  species  of  industry  arid  ingenuity  ;  and  also 
for  the  exercise  of  a  new  set  of  iiioial  qualities:  for 
these  newly  invented  liipiors  intoxicate,  whilst  they  ex- 
liilarate,  and  remove  niciual  depression  at  the  risk  of  in- 
temperate excesses.  It  would  soon,  however,  be  found, 
that  excessive  excitement  either  gave  birth  to  immoral 
practices,  which  cool  reason  condemned,  or  was  suc- 
ceeded by  a  corresponding  depression,  which  more  than 
counterbalanced  the  preceding  elevation.  This  would 
tend  to  teach  moderation,  and  would  afl'ord  another  op- 
portunity of  learning  those  lessons  of  temperance  and 

•  self-denial,  which  are  alike  essential  to  virtue  and  to 
happiness. 

The  sexual  appetite  gives  birth  to  many  important 
consequences,  moral,  physical  and  political.  It  is  wisely 
ordered,  by  the  Author  of  our  nature,  that  this  feeling 
does  not  begin  to  operate  till  reason  can,  in  some  mea- 
sure, control  its  excesses,  and  till  man  is  enabled,  by  his 
own  labour,  to  support  his  offspring.  Were  it  to  ope- 
rate sooner,  there  would  be  an  excess  of  population, 
without  the  means  of  subsistence  ;  and  the  mind  and 
body  would  be  alike  enervated,  and  unfitted  for  the  at- 
tainment of  those  useful  <iualilies  which  are  necessary 
for  the  business  of  life.  In  man  this  appetite  gives  birth 
to  love,  with  all  its  tender  associations  and  endearments  ; 
a  passion  totally  unknown  to  the  lower  animals,  in  its 
more  refined  sense,  but  which,  in  the  human  species, 
stimulates  the  mind  to  the  most  noble  exertions,  or  en- 
riches it  with  the  most  amiable  feelings,  or  soothes  it  by 
the  most  pleasing  hopes. 

This  appetite,  in  the  lower  animals,  is  gross  and  eva- 
nescent, being  easily  satiated  with  periodical  gratifica- 
tion. In  man,  the  attachment  being  founded  on  mutual 
esteem,  and  valuable  mental  endowments,  and  the  stimu- 
lus being  not  periodical  but  permanent,  the  connexion 
between  the  sexes  is,  in  its  very  nature,  calculated  to  be 
lasting  ;  and  hence  arises  the  permanent  connexion  of 
marriage,  which,  in  almost  every  country,  is  considered 
as  indissoluble,  except  by  the  death  of  one  of  the  par- 
ties. 

But  besides  this  there  is  another  reason,  founded  in 
the  very  constitution  of  human  nature,  why  the  marriage 
contract  should  be  indissoluble.  For  who  is  to  support 
the  offspring,  during  their  long  immaturity,  if  the  con- 
nection between  the  parents  be  dissolved  ?  Promiscu- 
ous concubinage  would  soon  dissolve  all  the  charities  of 
life,  and  undermine  the  pillars  of  society.  But  mariiage 
keeps  alive  the  parental  feeling,  by  keeping  the  child  in 
the  piesence  of  its  parents;  and  this  again  strengllicns 
the  attachment  between  husband  and  wife,  by  plating 
before  their   view  the   pledges  cf  their  mutual  endear- 


ments. In  the  case  of  the  lower  animals,  the  first  of 
the  offspring  is  always  independent  before  another  is 
produced  :  in  the  case  of  man  there  may  be  a  dozen  de- 
pendent children  at  once,  in  different  degrees  of  help- 
lessness j  for  additional  offspring  is  produced  before  the 
former  is  independent :  and  thus  a  succession  of  tics 
strengthen  the  matrimonial  connection;  and  a  thousand 
feelings  are  generated  in  the  mean  time,  which  bind  man 
not  only  to  his  family,  but  to  his  species. 

It  has  been  supposed  by  some  that  there  is  a  congre- 
gating propensily  in  man,  as  among  other  gregarious 
animals  ;  and  that  he  is  driven  instinctively  to  desire  the 
society  of  his  species.  Others  again  suppose  him  to  be 
completely  anti-social,  and  that  he  is  induced  to  seek  the 
fellowship  of  his  species,  merely  as  the  means  of  de- 
fence against  animals  more  powerful  than  himself. — 
Whenever  we  find  two  opinions  on  the  same  subject 
diametrically  opposite  to  each  other,  we  have  reason  to 
conclude  that  neither  ol  them  is  exactly  true  :  or,  at 
least,  that  they  have  not  been  slated  with  sullicient  ex- 
planation or  qualifications. 

We  do  not  think  it  possible  to  prove  that  there  is  in 
man  a  principle  similar  to  that  which  operates  in  grega- 
rious animals,  in  making  them  desire  the  society  of  their 
species.  There  is,  indeed,  in  man  a  strong  social  pro- 
pensity, which  results  necessarily  from  the  constitution 
of  his  nature,  but  is  not,  we  believe,  an  ultimate  princi- 
ple. Suppose  the  whole  human  race  to  have  sprung 
from  one  pair,  and  give  to  this  pair  a  more  than  ordinary 
degree  of  longevity  ;  and  you  see  at  once  a  complete 
system  of  society,  and  the  origin  of  civil  polity,  arising 
out  of  the  conjugal  connection,  consolidated  by  parental 
and  filial  ties,  and  gradually  extending  its  ramifications 
till  a  tribe  or  nation  is  constituted,  acknowledging  a 
common  principle  of  association,  and  tracing  its  origin 
to  the  same  head. 

In  this  view  of  the  subject  there  is  a  necessary,  but 
not  an  instinctive  principle  of  association ;  and  society 
will  be  found  to  be  held  together  by  rational,  yet  un- 
avoidable ties,  since  our  natures  are  so  constituted,  and 
our  circumstances  so  disposed,  that  we  cannot  but  feel 
their  obligation. 

The  opinion  which  supposes  men  to  have  associated 
merely  from  the  conviction  of  their  own  helplessness,  is 
still  more  untenable  than  that  which  ascribes  their  asso- 
ciation to  a  gregarious  instinct.  This  conviction  may  be 
a  very  good  additional  reason  to  keep  them  together, 
but  it  never  was  the  principle  on  which  any  society  was 
originally  formed.  Man  is  born  in  society,  and  trained 
to  the  love  of  society  by  numberless  powerful  associa- 
tions :  it  is  only  in  society  that  his  powers  can  be  evolv- 
ed, and  his  faculties  called  into  exercise  :  we  may  there- 
fore conclude,  with  certainty,  that  this  is  the  state  for 
which  he  was  intended  by  the  author  of  his  nature,  and 
that  the  social  system  is  not  the  result  of  accident,  but 
of  infinite  goodness  and  unerring  wisdom. 

When  society  is  widely  extended,  common  laws  and 
common  religious  principles  are  brought  in  aid  ol  the 
natural  bonds  of  union,  which  are  apt  to  be  lost  sight  of 
in  the  midst  of  complicated  political  connections.  In 
such  a  state  men  scarcely  look  beyond  the  artificial  re- 
gulations which  apply  to  their  immediate  conduct,  and 
arc  apt  to  think  that  society  is  a  work  of  human  inven- 
tion, arranged  and  m'  thodized  by  the  wisdom  of  some 
political  sages.  The  hand  of  man  may,  indeed,  be  seen 
in  every  well  regulated  society  ;  but  it  is  only  to  give 
strength  and  efficiency  to  those  great  natural  principles 


MORAL  PHILOSOPHY. 


751 


which  have  their  oric;in  in  the  contracted  sphere  of  fa- 
mily connection.  Ail  aitificial  and  political  itgulations 
depL-nd  on  these  principles,  and  derive  their  obligatory 
sanctions  from  them ;  in  the  same  manner  as  artificial 
signs  in  language  derive  their  power  and  significancy 
from  those  which  are  natural.  "There  is  such  a  natu- 
ral principle  pf  attraction  in  man  towards  man,"  says 
Butler,  "  that  having  trod  the  same  tract  of  land,  having 
breathed  in  the  same  climate,  barely  having  been  bom  in 
the  same  aitificial  district  or  division,  becomes  the 
occasion  of  contr-icting  acquaintances  and  familiurilies 
many  years  after;  for  any  thing  may  serve  the  purpose. 
Thus,  relations  merely  nominal  are  sought  and  invented, 
not  by  governors,  but  by  the  lowest  of  the  people,  which 
are  found  sufficient  to  hold  mankind  together  in  little 
fraternities  and  co-partnerships:  weak  ties,  indeed,  and 
what  may  afford  fund  enough  for  ridicule,  if  they  are 
absurdly  considered  as  the  real  principles  of  that  union  : 
but  they  are,  in  truth,  merely  the  occasions  upon  which 
our  nature  carries  us  on,  according  to  its  own  previous 
bent  and  bias;  which  occasions,  therefore,  would  be  no- 
thing at  all,  were  there  not  this  prior  disposition  and 
bias  of  nature." 

Besides  the  instincts  and  appetites  common  to  man 
with  the  brute  creation,  and  which  are  absolutely  neces- 
sary for  the  preservation  and  continuance  of  the  species, 
we  are  conscious  of  desires  of  a  more  dignified  nature, 
which  raise  man  far  above  the  lower  animals,  and  carry 
him  forward  in  the  career  of  indefinite  improvement. 
We  do  not  think  that  the  number  of  these  desires  can 
be  distinctly  specified.  Dr.  Reid  has  mentioned  the 
Desire  of  Povier^  the  Desire  of  Esteem,  and  the  Desire  of 
Knoivledge ;  to  which  Mr.  Stewart  has  added  the  Desire 
of  Society  and  the  Desire  of  Stifieriority ;  and  we  see 
nothing  to  hinder  others  from  extending  the  enumera- 
tion. These  philosophers  consider  the  desires  which 
they  have  specified  as  ultimate  and  instinctive  principles 
of  our  nature  :  to  this  we  cannot  assent,  without  altering 
the  usual  acceptation  of  language.  We  have  already 
said  that  we  do  not  consider  the  desire  of  society  as  an 
instinctive  principle,  but  as  arising  necessarily  out  of  the 
ordinary  circumstances  of  human  nature.  That  which 
is  instinctive  cannot  be  counteracted.  But  we  conceive 
it  perfectly  possible  for  a  mother  to  fly  from  society,  to 
train  her  child  in  solitude,  and  teach  him  the  arts  of  sa- 
vage independent  man  ;  and  we  think  there  is  every  pro- 
bability that  a  child  thus  trained  would  grow  up  in  fear 
and  hatred  of  l;is  own  species,  till  perhaps  the  sexual 
appetite  drove  him  to  desire  a  more  intimate  acijuaint- 
ance  with  them.  But,  man  born  in  society,  and  growing 
up  amidst  the  extending  ties  which  strengthen  the  social 
union,  is  led,  both  by  education  and  habit,  and  feelings, 
to  desire  the  company  of  his  species. 

The  desire  of  knowledge  is  generated  in  the  progress 
of  society,  but  we  do  not  desire  it  till  we  find  that  we 
cannot  do  without  it,  and  the  majority  of  mankind  are 
satisfied  with  a  very  moderat"  portion.  When  the  sa- 
vage has  knowledge  sufiicient  to  manage  his  weapons, 
or  to  match  his  enemy  in  stratagem,  he  feels  no  violent 
orrxis  impelling  him  to  farther  acquisitions.  We  do 
not,  therefore,  regard  the  desire  of  knowledge  as  an  in- 
stinctive principle  :  we  consider  it  rather  as  a  rational 
desire,  recommended  by  its  perceived  utility  ;  for  though 
a  certain  degree  of  knowledge  is  necessary  in  every 
stage  of  society,  and  is,  in  fact,  unavoidably  acquired  by 
our  intercourse  with  maieiial  objects,  and  by  the  results 


of  experience,  yet  the  desire  of  knowledge,  for  the  sake 
of  knowledge,  operates  only  in  an  advanced  state  of  hu- 
man improvement. 

That  the  desire  of  power  is  a  natural  and  universal 
principle  of  our  constitution  cannot  be  denied;  never- 
theless, we  conceive  it  to  be  unphilosophical  to  consider 
it  as  original  and  ultimate.  It  is  quite  evident  that  man 
feels  himself  in  want  of  many  things  ;  and  nothing  can 
be  so  welcome  to  him  as  the  means  of  procuring  them. 
On  this  is  founded  the  desire  of  power,  the  only  object 
of  which  is  to  supply  the  wants  and  desires  of  our  na- 
ture. This  desire  of  power,  then,  as  it  has  been  called, 
is  nothing  more  than  a  desire  to  have  the  means  of  pro- 
curing the  enjoyments  which  we  think  necessary  for 
happiness;  and  hence  it  is  manifested  in  a  great  variety 
of  ways,  according  to  the  views  which  men  have  formed 
of  enjoyment.  If  knowledge  appears  the  most  likely 
means  of  advancing  our  character,  or  of  securing  any 
desired  pleasure,  we  eagerly  seek  knowledge.  In  this 
case,  (hose  who  have  never  heard  of  the  name  of  Bacon 
act  under  the  inlluence  of  his  maxim,  tliat  knovjledge  is 
power.  If  sensual  indulgence  be  the  prominent  desire, 
the  means  of  gratification  are  sought  with  no  less  keen- 
ness ;  and  hence  the  desire  of  riches  is  genertted,  as 
these  seem  to  be  the  most  convertible  means  for  procur- 
ing varied  enjoyments. 

But,  in  the  progress  of  mental  improvement,  some 
may  perceive  that  a  man's  happiness  consists  as  much 
in  the  limitation  of  his  desires  as  in  the  extent  of  his 
gratifications;  hence,  they  seek  their  security  in  self- 
control  and  in  the  government  of  their  passions,  adopt- 
ing as  a  maxim,  A''on  desiderare  jucundius  est  quamfrui. 
These  persons,  as  Cicero  observes,  are  animated  by  the 
same  principles  which  impel  to  the  most  arduous  en- 
terprise of  ambition,  the  object  of  both  being  JVe  qua  re 
egerent. 

Such  principles  as  these,  however,  can  only  operate 
in  a  considerably  advanced  state  of  mental  refinement. 
In  the  first  instance,  the  appetites  are  clamorous,  and  it 
is  the  first  desire  of  every  man  to  gratify  them  in  the 
way  which  they  seem  to  point  out.  This  gives  rise  to 
a  thousand  varied  exertions,  and  to  numberless  experi- 
ments and  disappointments,  wnich  often  produce  much 
misery  both  to  the  individual  and  to  society.  But  the 
result,  upon  the  whole,  is  salutary;  the  slock  of  know- 
ledge is  increased,  the  moral  discipline  of  the  species  is 
promoted,  and  a  wise  man  will  recognise  an  overruling 
Providence,  when  he  sees  the  general  order  of  the  world 
maintained  inviolate,  amidst  the  confusion  of  human 
passions. 

If  any  one  of  our  desires  could  be  entitled  to  rank  as 
an  ultimate  principle  in  our  nature,  we  should  think  tlie 
desire  of  esteem.,  or  of  being  loved,  miglit  claim  tiiat  dis- 
tinction. It  operates  powerfully  and  universally,  and  yet 
it  is  easy  to  see  how  it  is  generated  in  the  infant  mind 
by  the  caresses  of  the  parent  and  the  advantages  which 
accompany  them.  The  child  perceives  that  his  happi- 
ness depends  on  the  good  will  of  his  parents,  and  there- 
fore it  is  impossible  lor  him  not  to  desire  it.  The  feel- 
ing expands  with  advancing  years,  and,  as  we  are  formed 
to  be  dependent  on  each  other's  exertions,  we  perceive 
that  we  cannot  be  indej)endent  of  each  other's  esteem. 
Let  it  not,  however,  be  supposed,  that  we  consider  the 
desire  of  esteem  as  factitious  or  accidental.  We  admit 
it  to  be  a  natural,  universal  principle  of  our  constitu- 
tion, as  much  so,  indeed,  as  the  ideas  of  rig/it  and  wrong, 
virtue  and  vice,  which,  though  not  innate  or  instinctive. 
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are  nevertheless  forced  upon  us  by  the  condition  of  our 
nature,  and  by  the  circumstances  in  which  we  are  placed. 

There  are  some  philosophers  who  seem  to  Lliink  that 
we  detract  from  the  dignity  of  human  nature,  unless  we 
allow  to  man  a  set  of  original  instincts  and  feelings,  to- 
tally distinct  from  those  of  the  lower  animals.  We,  on 
the  contrary,  think  that  it  is  most  for  the  honour  of  man  to 
make  him  almost  wholly  a  rational  being  ;  for,  in  propor- 
tion as  he  is  guided  by  instinct,  he  is  a  necessary  agent ;  it 
is  only  as  a  rational  being,  capable  of  weighing  motives, 
that  he  can  be  the  subject  of  moral  discipline,  or  respon- 
sible for  his  acliens.  Others,  again,  think  it  derogatory 
to  the  honour  of  the  Creator,  to  allow  any  influence  to 
man  in  the  fabrication  of  his  fortune,  or  the  formation  of 
his  character.  All  that  we  contend  for  is,  that  though 
God  has  established  immutable  laws,  which  no  cfTort  of 
man  can  alter,  yet  we  are  permitted  to  resist  them  so  far 
as  to  create  a  temporary  confusion,  or  local  derange- 
ment, or  even  to  ruin  our  own  happiness,  whilst  yet  the 
general  order  of  things  remains  perfectly  unaffected  by 
our  madness. 

Mr.  Stewart  distinguishes  between  the  appetites  and 
desires,  by  saying  that  the  latter  are  not  occasional  like 
the  appetites,  nor  do  they,  like  tiiem,  take  their  rise 
from  the  body.  Our  desires  are,  no  doubt,  some  de- 
grees removed  from  the  grosser  elements  of  appetite, 
but  no  small  number  of  them  originates  in  the  ordinary 
appetites  of  our  nature,  and  there,  too,  with  the  bulk 
of  mankind,  they  terminate.  Others  of  them  originate 
in  our  bodily  senses,  and  have  for  their  object  the  gra- 
tification of  feelings  immediately  connected  with  these 
senses. 

We  believe  that  Mr.  Stewart,  who  seldom  errs  but  on 
the  side  of  excessive  caution,  was  afraid  lest  some  dan- 
gerous consequences  should  be  deduced,  from  referring 
the  origin  of  our  desires  to  the  appetites  and  senses. 
For,  as  Locke's  Tlieory  of  Perception  has  been  adopted 
by  materialists,  who  maintain,  that  if  all  our  knowledge 
be  by  sensation  and  reflection,  there  never  can  be  any 
thing  in  the  mind  but  the  ideas  of  sensible  objects,  so  it 
might  be  said,  that  if  our  desires  originate  in  the  appe- 
tites and  senses,  the  gratification  of  these  must  consti- 
tute the  ultimate  and  legitimate  object  of  human  enjoy- 
ment. But  as  Mr.  Stewart  has  qualified  Locke's  doc- 
trine, by  saying,  that  though  certain  kinds  of  knowledge 
cannot  be  referred  immediately  either  to  sensation  or  re- 
flection, yet  these  principles  furnish  the  occasions  of  ac- 
quiring all  our  knowledge,  so  he  might  have  said,  that 
the  appetites  and  senses  furnish  the  occasions  of  excit- 
ing the  various  desires  which  actuate  human  nature.  Not 
that  we  would  absolutely  assent  to  this  doctrine,  though 
it  is  evident  that  it  must  be  very  generally  applicable. 

We  have  already  said,  that  the  feeling  of  want  creates 
the  desire  of  power;  and  knowledge,  riches,  honours, 
public  applause,  &c.,  are  only  mocPifications  of  power,  or 
means  of  procuring  what  we  desire.  We  might  con- 
ceive the  desire  of  these  things,  therefore,  to  originate  in 
the  bodily  appetites,  as  these  give  rise  to  the  pressing 
wants  of  our  nature.  But,  besides  this,  an  extensive  class 
of  desires  has  its  origin  in  the  gratifications  required  by 
the  different  senses.  The  eye,  the  ear,  the  taste,  the 
smell,  and,  in  a  smaller  degree,  the  touch,  have  each 
their  specific  gratifications;  and,  hence,  there  is  room 
for  indefinite,  or  almost  infinite,  objects  of  desire.  The 
ear  gives  rise  to  the  pleasures  of  harmony,  it  enables  us 
to  appreciate  the  pathos  of  poetry  and  of  eloquence,  and 
all  the  delights  of  human  converse  :  the  eye  gives  rise 


to  pai-itiiig,  statuary,  architecture,  &nC  M  the  imitative 
arts. 

From  the  same  source  are  derived  our  conceptions  of 
grandeur  and  sublimity  in  tlie  works  of  nature,  and  also 
those  ideas  of  proportion  and  relation  which  give  rise  to 
the  mathematical  sciences.  The  taste,  and  the  smell, 
do  not  give  birth  to  any  intellectual  ideas,  but  they  sug- 
gest numberless  objects  of  desire,  to  stimulate  the  acti- 
vity of  rational  beings,  and  thus  to  put  them  in  the  way 
of  acquiring  knowledge,  when  they  are  only  seeking 
sensual  gratification. 

But  though  it  is  quite  evident  that  a  very  numerous 
class  of  our  desires  must  be  referred  immediately  to  the 
body,  as  they  have  for  their  object  the  gratification  of 
the  appetites  or  the  senses,  yet  we  admit  most  readily, 
that  what  may  be  called  the  moral  desires  of  our  nature, 
must  have  a  different  origin.  The  desires  connected 
with  the  senses,  though  they  lead  to  the  most  extensive 
knowledge,  and  to  the  most  elegant  and  wonderful  attain- 
ments, yet  do  not  constitute  a  single  element  of  moral 
feeling.  They  may,  indeed,  be  rendered  highly  subser- 
vient to  morals,  as  means,  or  instruments  ;  for  extended 
knowledge  should  make  us  better  acquainted  with  the 
laws,  and  the  Lawgiver  of  the  universe.  But,  in  them- 
selves, they  are  wholly  indifierent  as  to  virtue  or  vice; 
they  may  be  converted  to  either,  according  as  they  are 
improved  or  perverted,  and  a  man  who  is  an  adept  in  all 
the  attaiimients  of  science,  or  of  art,  and  nothing  more,  is 
yet  a  stranger  to  the  noblest  feelings,  and  best  hopes  of 
our  nature. 

We  are,  indeed,  firmly  persuaded,  that  nothing  but 
the  idea  of  God,  and  the  conviction  of  our  accounia- 
blencss  to  him,  can  raise  us  above  the  importunities  of 
appetite  and  the  gratifications  of  the  senses,  or  teach  us 
to  delight  in  feelings  and  contemplations,  of  which,  with- 
out this  idea  and  conviction,  we  never  could  have  form- 
ed a  conception.  These  impressions  respecting  the  go- 
vernment of  God,  do  not  originate  in  the  senses,  yet  they 
are  not  foreign  to  human  nature.  We  have  shown  else- 
where, that  the  idea  of  power  originates  in  our  own  con- 
scious energies  ;  (see  Logic)  after  this,  one  link  only  is 
necessary  to  connect  our  thoughts  with  God,  and  we  are 
compelled  to  admit  his  existence,  his  power,  and  his  go- 
vernment, as  soon  as  we  perceive  that  the  power  of  man 
could  not  make  or  sustain  the  universe.  Our  ideas  of 
God,  acquired  in  this  way,  will,  indeed,  be  very  imper- 
fect; but  they  exhibit  the  elements  of  that  more  perfect 
science  which  revelation  has  made  known. 

It  is  here,  then,  that  our  moral  character  commences, 
for  we  now  recognise  our  obligations  to  obey  the  laws  of 
the  supreme  Lawgiver,  and  perceive  it  to  be  our  para- 
mount duty  to  seek  to  know  his  nature  and  his  will.  In 
this  investigation  we  must  soon  discover,  that  he  is  to- 
tally free  from  the  solicitations  of  sense  and  appetite, 
that  his  goodness  flows  unconstrained,  and  untainted  by 
selfish  feelings,  to  every  thing  that  lives.  We  see  it  to 
be  our  duty  to  imitate  him,  and  perceive  the  resem- 
blance to  be  moie  complete,  in  proportion  as  wc  emanci- 
pate our  minds  from  sensual  gratifications,  and  raise 
them  to  the  contemplation  and  love  of  that  excellence 
which  is  inherent  in  the  nature  of  the  God  whom  we 
worship.  It  is  then  that  we  perceive  a  pure  and  ade- 
quate motive  for  the  practice  of  the  sublimest  virtues, 
for  we  see  that  tliey  are  necessary  to  constitute  our  re- 
semblance to  the  Parent  of  the  universe,  without  which 
we  cannot  expect  to  be  the  objects  of  his  love. 

It  is  true,  indeed,  that  men  are  trained  to  the  duties  of 
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moral  agents  by  the  laws  and  institutions  of  the  country 
in  which  they  live.  But  these  can  only  produce  external 
conformity  ;  the  principle  of  obedience  is  founded  in  a 
recognition  of  the  wisdom  of  the  divine  law,  and  in  an 
admiration  of  the  excellence  of  the  divine  nature.  When 
the  laws  of  men  correspond  with  what  we  see  so  conspi- 
cuously displayed  in  the  arrangemunts  of  Providence, 
they  have  the  force  of  a  divine  sanction  ;  when  they  have 
a  contrary  tendency,  we  pronounce  them  to  be  injudi- 
cious and  oppressive,  though  fear  may  enforce  a  reluc- 
tant submission. 

Human  laws,  then,  borrow  their  influence,  and  derive 
their  sanction  from  their  conformiiy  to  the  visible  ar- 
rangements of  heaven,  and  wittiout  connecting  them 
vith  these  as  their  foundation,  they  never  can  train  the 
mind  to  moral  feelings,  nor  inspire  a  love  of  the  fiul- 
chrum  ct  Aonf«;u;n,  abstracted  from  temporal  advantages. 
The  conscience,  indeed,  may  acquire  a  sort  of  artificial 
influence,  from  circumstarjces  of  education  and  early 
associations.  But  it  is  then  little  better  than  a  prejudice, 
useful,  no  doubl,  to  the  general  interests  of  society,  but 
not  yet  exalted  to  the  dignity  of  a  moral  principle. 

A  well-informed  conscience  is  unquestionably  the  best 
safeguard  to  virtue;  a  conscience  under  the  influence  of 
superstition  or  ignorant  prejudice,  is  the  most  powerful 
instrument  of  mischief;  a  timid  or  a  ticklish  conscience 
■will  render  the  life  miserable,  and  the  conduct  vacillating 
and  uncertain.  Thus,  though  conscience  pronounces  de- 
cisively on  the  subjects  which  come  under  its  cognizance, 
yet  another  principle  is  necessary  to  determine  whether 
its  decisions  be  correct.  On  this  account  we  have  con- 
sidered it,  (see  Conscience)  only  as  a  particular  mo- 
dification of  the  principle  of  moral  approbation  or  disap- 
probation, directed  solely  to  the  examination  of  our  own 
feelings  and  conduct,  and  increasing  in  an  astonishing  de- 
gree our  happiness  or  misery,  according  as  it  leads  us 
to  approve  or  condemn  our  own  actions.  When  its  inti- 
mations coincide  with  that  amour  tirofire,  which  is  na- 
tural to  every  human  being,  it  enhances  our  happiness  in 
the  highest  possible  degree,  as  we  then  feel  as  if  we 
had  some  good  grounds  for  that  self-partiality  which  we 
are  so  much  inclined  to  indulge.  Bui  when,  on  the  other 
hand,  it  pronounces  our  condemnation,  it  sinks  us  in  our 
own  esteem,  and  thus  infuses  a  feeling  of  misery,  such 
as  all  the  opposition  and  reproaches  of  the  world  will 
not  produce,  whilst  we  stand  well  with  our  own  con- 
sciences. 

The  principle  of  conscience,  then,  we  conceive,  de- 
rives its  influence,  not  from  being  possessed  of  any  in- 
dependent, autocratical  power,  but  from  a  conviction 
that  we  are  continually  in  the  presence  of  God,  and  must 
be  accountable  to  him  for  our  actions.  This  is  unques- 
tionably the  ultimate  and  only  safe  foimdation  of  its  ope- 
rations :  and,  therefore,  we  conceive  it  to  be  legitimate 
reasoning  to  infer  the  being  of  a  God  from  the  opera- 
tions of  conscience,  as  we  do  not  see  any  rational  grounds 
for  them  apart  from  this  consideration.  The  ancient 
moralists,  indeed,  like  many  among  the  moderns,  held 
conscience  to  be  an  ultimate,  and  not  an  inferential  prin- 
ciple, and  have  given  us  most  beautiful  illustrations  of  its 
power  over  tiie  mind  of  man.  There  is  not,  perhaps,  to 
be  found  in  any  language  a  more  powerful  description 
of  its  effects,  than  occurs  in  the  thirteenth  satire  of  Ju- 
venal: yet  he  never  once  alludes  either  to  the  belief  of 
a  God,  or  of  a  future  state,  as  lending  to  conscience  its 
chief  sanction  and  authority.  This  is  quite  consistent 
with  the  view  which  he  took  of  the  independent  power 
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of  conscience  :  and  we  have  no  doubt  that  it  does  fre- 
quently operate  most  powerfully,  without  referring  im- 
mediately to  such  considerations:  But  we  have  as  little 
doubt,  that  when  its  operations  come  to  be  analysed,  the 
terrors  and  strong  emotions  which  it  produces  will  ap- 
pear to  be  only  superstitious  bugbears  and  idle  preju- 
dices, if  we  separate  it  from  the  belief  of  a  God,  and  a 
state  of  retribution. 

Besides  our  appetites,  which  are  necessary  for  the 
preservation  of  life,  and  the  continuation  of  the  species, 
and  the  various  desires  which  take  their  rise  from  them, 
or  from  the  bodily  senses;  we  are  toi.bcious  of  other 
feelings,  which  have  been  called  affections,  and  which 
are  supposed  to  be  distinguished  from  the  appetites  and 
desires  by  this  circumstance,  that  our  fellow-creatures 
are  always  the  objects  of  them.  They  are  called  bene- 
volent or  malevolent  affections,  according  as  we  feel  a 
desire  to  promote  or  obstruct  the  liappiness  of  others. 

As  there  are  certain  objects  which  offend  or  gratify 
the  external  senses,  so  there  are  certain  exhibitions  of 
conduct  and  feelings  peculiarly  offensive  to  our  moral 
perceptions,  and  which  produce  a  sensation  of  dislike  or 
abhorrence  infinitely  stronger  than  can  arise  from  any 
affection  of  the  senses.  We  believe  this  to  be  the  origin 
of  the  malevolent  affections,  although  this  moral  dislike 
and  aversion  does  not  absolutely  amount  to  malevolence, 
as  it  is  possible  to  feel  such  dislike,  without  hostility  to 
the  person  who  excites  it.  It  is  seldom,  however,  that 
this  is  the  case;  and  the  dislike  which  we  feel  towards 
moral  agents  most  commonly  produces  in  our  minds 
hatred,  and  tlie  whole  train  of  malevolent  affections. 

Perhaps  none  of  our  natural  feelings  are  directly  ma- 
levolent. Anger  is  undoubtedly  the  original  feeling,  on 
which  malevolence  may  be  very  easily  engrafted  ;  but 
this  is  not  a  necessary  consequence,  otherwise  the  injunc- 
tion, Be  angry  and  sin  not,  could  never  proceed  from  the 
religion  of  peace.  Envy,  jealousy,  and  revenge,  are  di- 
rectly malevolent;  but  they  are  superinduced  qualities, 
originating  in  the  perversion  or  abuse  of  innocent  or  in- 
different natural  feelings.  Butler,  in  his  first  Sermon  on 
Human  Nature,  observes,  that  "  as  there  is  no  such  thing 
as  self-hatred,  so  neither  is  there  any  such  thing  as  ill- 
will  in  one  man  towards  another,  emulation  and  resent- 
ment being  away  ;  whereas,  there  is  plainly  benevolence, 
or  good-will :  there  is  no  such  thing  as  love  of  injustice, 
oppression,  treachery,  ingratitude  ;  but  only  eager  de- 
sires after  such  and  such  external  goods,  which,  accord- 
ing to  a  very  ancient  observation,  the  most  abandoned 
would  choose  to  obtain  by  innocent  means,  if  they  were 
as  easy  and  as  effectual  to  their  end." 

We  do  not  mean  to  vindicate  human  nature  from  the 
charge  of  malevolence;  that  such  a  quality  exists,  is 
proved  by  fatal  experience;  and  we  presume  it  will  not 
be  difficult  to  show,  that  it  rises  necessarily  out  of  the 
circumstances  of  human  nature. 

Though  natural  objects  may  excite  our  disgust,  yet 
we  never  view  them  with  malevolent  feelings.  We  do 
not  consider  them  as  objects  of  blaine,  because  we  know 
that  they  are  not  answerable  for  the  offensive  qualities 
which  they  possess.  There  is  no  volition  in  the  injury 
which  they  inflict,  and  there  is  no  mal us  animus  towards 
the  sufferer:  it  is  this  which  constitutes  the  essence  of 
an  oftcnce,  and  where  this  is  wanting,  however  much  we 
may  be  injured,  reason  says  that  we  ought  not  to  be  of- 
fended. We  view  the  hostility  of  a  tiger  with  nearly  the 
same  feelings ;  we  consider  his  rage  as  indiscriminate  ; 
and  though  we  fly  from  him  with  terror,  yet  wc  do  not 
5  C 
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view  him  with  malevolence.  If  a  dog,  however,  or  other 
animal,  should  single  out  an  individual,  and,  direct  all 
its  fury  against  him,  whilst  it  is  courteous  to  every  other 
person,  that  individual  could  not  avoid  feelings  of  irrita- 
tion, hatred,  and  malevolence :  he  would  regard  the  ani- 
mal as  a  personal  enemy,  and  would  rejoice  in  its  de- 
struction. 

This  is  nearly  the  form  which  malevolence  assumes 
when  directed  towards  a  human  being;  and,  from  the 
circumstances  and  constitution  of  our  nature,  we  be- 
lieve it  to  be  impossible  to  avoid  every  degree  of  this 
feeling.  It  is  impossible  not  to  dislike  those  who  have 
injured  us  without  provocation.  But  this  feeling  of 
dislike  does  not  amount  to  a  moral  offence.  We  may 
even  go  farther  than  this  without  offence  to  good  mo- 
rals ;  for  when  we  sec  a  person  anxiously  seeking  op- 
portunities of  hurting  us,  and  employing  his  power, 
wealth,  and  influtnce,  to  accomplish  our  ruin,  we  con- 
ceive that  we  may  rejoice  without  blame,  wlien  his 
power,  wtalth,  influence,  and  every  means  of  annoy- 
ance which  he  employed  against  us,  are  destroyed. 
We  cannot  but  feel  ill-affected  towards  such  a  peison  ; 
yet  we  are  not  guilty  "t  malevolence,  considered  in 
the  liglit  of  a  moral  offence,  unless  we  feel  a  rancor- 
ous and  excessive  desire  for  the  destruction  of  our 
enemy. 

Our  dislike  of  objects  naturally  offensive  or  danger- 
ous never  amounts  to  hatred  :  we  only  seek  to  avoid 
them ;  and,  therefore,  carefully  shun  the  situations 
where  they  are  likely  to  be  found.  But  when  we  have 
enemies  in  human  shape,  and  in  human  society,  this 
cani.oi  'le  done  ;  we  can  only  fortify  ourselves  against 
their  arts  by  counteraction  ;  and  we  are  compelled  to 
seek  our  own  security  by  exposing  the  malignity,  hy- 
pocrisy, and  worthlessness  of  our  enemies.  This  has 
all  the  appearance  of  malevolence;  and,  in  general,  it 
soon  actually  becomes  so:  for  as  love  begets  love,  so 
there  are  few  minds  in  which  hatred  does  not  produce 
hatred,  and  offence  the  desire  of  revenge. 

It  has  often  been  observed,  that  the  malevolent  pas- 
sions are  always  accompanied  with  painful  feelings  to 
those  who  indulge  them.  This  has  been  considered  as 
a  wise  arrangement  of  Providence,  to  impose  a  restraint 
on  qualities  so  obviously  injurious  to  the  peace  and 
happiness  of  society.  The  argument  is  not  weakened 
by  showing  that  melevolence  must  necessarily  be  ac- 
companied with  pain,  if  the  account  which  we  have 
given  of  its  origin  be  correct :  for  it  evidently  origi- 
nates in /car  or  in  dislike;  and  whilst  these  qnaliiies 
are  present  to  the  mind,  it  would  be  as  impossible  to 
feel  comfortable,  as  it  would  be  to  remain  perfectly 
undisturbed  in  the  presence  of  a  wild  beast  which  we 
fear,  or  in  the  midst  of  noxious  and  offensive  objects, 
which  our  souls  abhor. 

Whilst,  then,  we  admit  that  there  is  a  vast  deal  of 
malevolence  in  the  world,  yet  we  think  that  it  is  not 
so  much  a  native  principle,  as  the  corruption  and  abuse 
of  feelings  naturally  indifferent,  and  capable  of  being 
applied  to  very  different  ends.  At  the  same  time,  we 
do  not  imagine  tliat  there  is  the  slightest  chance  that 
this  perversion  can  be  avoided.  We  have  the  highest 
authority  for  slating  that  offences  must  come  :  they 
are  often  unintentional  on  the  part  of  the  offender;  they 
may  arise  from  his  ignorance  of  our  feelings,  our  cha- 
racters, or  our  circumstances.  We,  on  our  pait,  are  per- 
haps equally  ignorant  of  his  feelings  and  intentions  :  we 
are,  therefore,  always  apt  to  confound  injury  with  injus- 


tice, and  to  ascribe  the  evils  which  we  suffer  to  bad  mo- 
tives, on  the  part  of  him  who  is  the  cause  of  them ;  and  we 
believe  it  to  be  impossible,  in  the  ordniary  circumstances 
of  human  nature,  not  to  feel  ill-affected  towards  those 
who  have  caused  us  pain  and  suffering.  Opposite  feel- 
ings may  indeed  be  implanted,  and  high  Chnstain  prin- 
ciples may  teach  a  man  to  love  his  enemies,  and  to  do 
good  to  them  that  hate  him.  But  the  or.inary  feeling 
of  human  nature  is,  to  hate  them  who  hate  us, 

Vlndicta  bonum  vita  jucundis  ispa. 

The  heathen  moralists  were  not  agreed  on  this  sub- 
ject. Some  of  them  considered  revenge  not  only  as  al- 
lowable, but  praiseworthy.  Of  this  number  are  Aristo- 
tle and  Cicero.  The  former  says,  that  it  is  the  property 
of  a  slave  to  put  up  with  an  injury.  (Ad  Nicom.  iv.  11.) 
And  Cicero  glories  in  cherishing  the  feeling  of  revenge. 
Odi  hominem  et  odero,  utinam  ulcisci  fiossem.  {^Jd  ^tt.) 
Some  ol  the  ancient  moralists,  on  the  other  hand,  point- 
edly condemned  revenge.  (See  the  authorities  collect- 
ed by  Grotius,  De  Veiit.  1.  iv.  c.  12.)  It  is  sufficiently 
evident,  however,  that  they  were  not  possessed  of  any 
principle  of  sufficient  efficacy  to  enforce  the  doctrine 
of  foigiveness.  Juvenal  declaims  eloquently  against 
revenge  ;  but  his  argument  is  rather  satirical  than  so- 
lid :  it  is  because  revenge  is  chiefly  the  passion  of  a 
woman. 


-Quippe  minuti 


Semper  et  infirmi  est  animi  exiguique  voliiptas 

Ultio.     Continue  sic  collige,  quod  vindicta 

Nemo  magis  gaudet  quam  femina.  Sal.  13. 

Though  we  have  expressed  a  doubt  whether  any  of 
our  natural  feelings  be,  in  the  first  instance,  decidedly 
malevolent;  yet  we  have  pointed  out  a  fertile  source 
from  which  malevolent  affections  may,  and  in  the  or- 
dinary circumstances  of  our  nature,  must  proceed.  For 
the  purposes  of  partenetical  exhortation,  it  may  be  most 
useful  to  take  the  passions  in  their  matured  state,  and, 
without  attempting  to  trace  their  origin,  to  point  out 
their  consequences.  But  as  our  object  is  analysis, 
rather  than  moral  suasion,  we  have  all  along  deemed 
it  necessary  to  mount  as  far  as  possible  to  first  prin- 
ciples, and  to  show  the  steps  through  which  the  feelings 
pass,  till  they  reach  their  decided  character  of  virtuous 
or  vicious  habits  or  affections.  It  is  the  same  thing  as 
to  the  practical  result,  whether  malevolence  be  con- 
sidered as  an  original  feeling,  or  as  resulting  necessa- 
rily from  the  circumstances  in  which  we  are  placed  : 
but  it  is  not  the  same  thing  as  to  arrangement ;  that 
being  always  tlie  best  which  approaches  nearest  to  ele- 
mentary principles,  as  it  enables  us  to  trace  more  com- 
pletely the  progress  of  the  vicious  affections,  and  to  de- 
tect the  circumstances  which  have  nourished  and  matu- 
red them. 

The  benevolent  affections  are  original  feelings,  flow- 
ing immediately  frum  principles  implanted  in  our  na- 
ture. The  benevolent  affections  enumerated  by  Di  Reid, 
are  parental  affection,  gratitude,  pity,  esteem  of  the 
wise  and  good,  friendship,  love,  and  public  spirit :  to 
which  Mr.  Stewart  adds  filial  affection,  and  affection  of 
kindred.  It  is  obvious,  that,  on  this  plan,  the  enumera- 
tion may  be  considerably  extended  ;  but  this  would  only 
be  tracing  the  ramifications  of  one  or  two  original  prin- 
ciples, which  assume  different  aspects  according  to  the 
circumstances  in  which  ihey  are  exhibited.     It  would 
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be  to  confine  our  attention  to  the  branches,  the  foliage, 
and  the  fruit,  without  considering  the  root  by  which  they 
are  nourished ;  or  the  cultivation  which  is  necessary  to 
render  them  fresh  and  vigorous. 

Of  the  benevolent  affections  decidedly  original,  are 
love  and  parental  affection  ;  these  lead  us  at  once,  with- 
out reasoning,  and  without  calculation  of  consequences, 
to  desire  the  happiness  of  those  who  are  the  objects  of 
them  :  and  we  believe,  thai  from  these  two,  most,  if  not 
all,  the  other  benevolent  affections  may  be  derived. 

The  love  of  a  parent  to  his  child  is  irresistible  :  it  is 
a  strong  constraining  principle,  alike  imperative  on  man 
and  the  greater  portion  of  the  brute  creation.  Some 
amoni;  the  ancitnts  imagined  that  there  was  a  kind  of 
undefinable  feeling  which  they  called  rofviji  inclining 
the  heaiis  of  parents  and  children  to  each  other, 
though  from  any  accident  their  features  and  persons 
should  not  have  been  previously  known.  This  notion 
now  seldom  finds  a  place,  except  in  the  dreams  of 
romance.  But  though  the  feeling  be  divested  of  tbtise 
mysterious  powers,  which  some,  who  had  more  imagi- 
nation than  philosophy,  once  ascribed  to  it,  it  is  still  suf- 
ficiently prominent,  and  asserts  its  decided  claim  as  one 
of  the  strongest  original  feelings  of  our  nature. 

The  parental  feeling  is  powerfully  manifested  in  the 
lower  animals.  Every  boy  must  remember  how  art- 
fully he  has  been  misled  by  the  partridge,  the  snipe, 
the  lapwing,  or  the  wood-pigeon,  when  they  feigned 
distress,  and  exposed  themselves  to  evident  danger, 
for  the  protection  of  their  young.  A  hen,  proverbial  for 
cowardice,  will  attack  the  most  formidable  mastiff,  when 
he  comes  too  near  her  brood  ;  and  it  is  curious  to  ob- 
serve the  intimidating  effect  of  rage,  even  when  de- 
void of  strength :  the  most  powerful  animals  often 
shrink  from  the  feeblest  assailant,  when  it  is  armed  with 
the  reckless  courage  inspired  by  parental  affection. 
We  have  seen  a  sheep  fairly  beat  off  a  fox  who  attempt- 
ed to  seize  her  lamb.  And  as  a  farther  illustration  of 
the  power  of  parental  affection,  and  of  the  intimidation 
or  respect  which  the  courageous  display  of  it  inspires 
into  the  most  powerful  animals,  we  may  mention  a  re- 
corded fact  which  must  be  familiar  to  many  readers. 
A  lion,  who  had  broke  out  of  a  menagerie  in  a  town  in 
Italy,  seized  a  child  whom  lie  found  in  the  street,  and 
was  carrying  it  off:  the  mother  perceiving  the  circum- 
stance, threw  herself,  in  a  frantic  manner,  before  the 
lion,  and  loudly  demanded  her  child.  The  animal,  as- 
tonished or  terrified,  dropped  his  intended  prey,  and  al- 
lowed the  distracted  mother  to  carry  off  her  child  in 
safety. 

In  man,  indeed,  the  parental  feeling  derives  additional 
force  from  the  principle  of  association,  and  a  thousand 
adventitious  aids  are  brought  into  action,  to  strengthen 
and  confirm  its  power.  We  may,  nay,  we  must  become 
more  attatched  to  our  own  children  than  to  the  children 
of  others,  were  it  for  nothing  else  than  the  mere  fre- 
quency of  intercourse  :  and  as  soon  as  we  see  our  ca- 
resses appreciated,  and  our  anxious  desire  to  please  re- 
paid by  a  smile,  an  additional  bond  of  endearment  is 
created,  and  a  mutual  interchange  of  love  is  established. 

We  wonder  that  this  was  not  perceived  by  the  accu- 
rate Dr.  Reid  to  be  sufficient  to  account  for  the  strong 
affection  which  a  nurse  entertains,  even  for  a  child  that 
js  not  her  own.     "  It  is  very  remarkable,"  he  observes, 


"  that  when  the  office  of  rearing  a  child  is  transferred 
from  the  parent  to  another  person,  nature  seems  to 
transfer  the  affection  along  with  the  office.  A  wet 
nurse,  or  even  a  dry  nurse,  has  commonly  the  same 
affection  for  her  nursling  as  if  she  had  born  it.  The 
fact  is  so  well  known,  that  nothing  needs  be  said  to 
confirm  it,  and  it  seems  to  be  the  work  of  nature."* 
It  is  indeed  the  work  of  nature,  acting  on  the  infalli- 
ble principles  of  association  :  but,  in  its  origin,  it  has 
nothing  akin  to  parental  affection,  which  is  an  inborn, 
not  an  implanted  quality,  and  which  may  be  strength- 
ened by  various  associations,  though  it  is  not  generated 
by  them. 

The  desire  of  founding  a  family,  and  transmitting  a 
name  to  posterity,  may  operate  with  some  as  an  in- 
ducement to  pay  particular  attention  to  the  rearing  of 
their  offspring.  But  these  are  only  secondary  consi- 
derations ;  and  the  feeling  operates  in  full  force,  where 
they  are  unfelt  and  unknown.  For  even  when  the  pros- 
pect of  a  family  presents  nothing  but  additional  burdens, 
and  accumulated  cares,  yet  even  then  the  parental  feel- 
ing is  twined  round  the  heart;  and  that  man  would  be 
reckoned  little  better  than  a  monster,  who  would  hesitate 
to  risk  life  itself  for  the  safety  of  his  child. 

But  though  this  principle  can  exist  in  the  midst  of 
poverty  and  misery,  it  may  be  weakened,  and  sometimes 
wholly  obliterated,  thro>i?5li  the  prevalence  of  luxury,  or 
the  love  of  pleasure.  The  sanctioned  frequency  of  in- 
fanticide among  many  nations  arises  from  the  parents 
finding  their  children  an  obstruction  to  their  individual 
gratifications.  On  this  principle  is  founded  the  society 
of  the  Arreoys  in  the  South  Sea  islands  :  the  society  is, 
or  rather  was,  held  in  the  highest  respect,  and  all  who 
became  members  of  it  were  bound  in  the  most  solemn 
manner  to  destroy  all  their  children.  An  instance  is  re- 
corded of  a  member  of  this  society  being  married  to  a 
daughter  of  one  of  the  kings,  by  whom  he  had  eight 
children,  who  were  all  murdered  in  succession,  without 
the  sliglitest  imputation  of  blame.  We  are  happy  to 
record  the  triumph  of  Christianity  over  this  most  bar- 
barous and  inhuman  practice.! 

It  is  not  only  am.ong  the  ignorant  and  uninformed  vo- 
taries of  pleasure  that  this  subversion  of  parental  affec- 
tion has  been  witnessed  :  it  has  often  been  found  to  exist 
to  a  most  disgraceful  extent,  during  periods  of  the 
highest  intellectual  refinement:  for  nothing  is  sacred 
to  the  love  of  pleasure  ;  it  prostrates  every  generous 
affection,  and  erases  from  the  human  heart  those  charac- 
ters which  were  engraven  on  it  by  the  hand  of  its 
Maker.  Strong  as  the  parental  feeling  is,  then,  we 
may  see  the  necessity  of  every  accessary  aid  that  can 
be  brought  into  action,  to  maintain  its  influence  against 
the  deadening  effects  of  luxury,  and  the  love  of  indul- 
gence. .\nd  Providence,  in  its  wisdom,  has  furnished 
such  aids.  In  fashionable  life,  children  are  little  re- 
garded ;  and  if  they  sometimes  appear  less  spoiled  than 
the  children  of  the  lower  orders,  it  is  only  because  they 
engage  less  of  the  attention  of  their  parents,  and  thus 
accidentally  escape  that  injudicious  kindness  which  ren- 
ders them  intractable  and  disobedient.  A  fashionable 
mother  cannot  submit  to  the  drudgery  of  nursing  her 
child;  and  a  fashionable  father  would  give  himself  very 
little  trouble  about  his  instruction,  were  it  not  to  sup- 
port the  eclat  of  a  name,  and  to  inherit  the   family  for- 


•  Active  Powers,  p.  151,  4to. 

j-  Chiristianity  is  now  (1819)  the  acknowledged  religion  of  all  the  islands  under  the  command  of  Pomare,  King  of  Taheite. 
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tune  and  honours.  We  believe,  indeed,  that  were  it  not 
for  such  considerations  as  these,  there  would  be  few 
children  among  the  lovers  of  pleasure  to  make  any  de- 
mands on  parental  affection. 

Juvenal  gives  a  horrible  account  of  the  practices  which 
were  adopted  in  his  time,  to  avoid  the  incumbrance  of  a 
family.  His  unvarying  malignity  to  the  fair  sex  might 
render  his  testimony  suspected,  were  it  not  borne  out  by 
other  evidence. 

Sed  jacet  aurato  vix  ulla  puerpera  Iccto  : 
Tantum  artes  hujus,  tantum  medicamina  possunt, 
Qas  steriles  facit,  atque  homines  in  ventre  necandos 
Conducit. 

But  the  powerful  feeling  of  parental  afiection  is  weak- 
ened or  destroyed,  not  only  by  the  prevalence  of  luxury, 
or  the  love  of  pleasure  ;  it  might  also  be  endangered  by 
the  necessitous  circumstances  of  the  parents,  were  there 
not  counteracting  considerations  to  induce  the  rudest  and 
most  wretched  tribes  to  rear  and  protect  their  children. 
Among  savage  nations,  children  would  be  in  danger  of 
being  neglected,  as  the  love  of  ease  might  get  the  better 
of  parental  affection.  But  this  is  counteracted  by  the 
"onsideration,  that  the  strength  of  their  family  or  their 
tribe  is  to  be  advanced  by  tjie  children  whom  they  rear. 
And  that  this  consideration  is  more  powerful,  in  many 
instances,  than  parental  aJTection,  appears  from  this,  that 
among  savage  nations  none  but  healthy  and  well-formed 
children  ever  arrive  at  maturity  :  from  which  wc  may 
naturally  infer,  that  the  weakly  and  deformed  are  either 
exposed,  or  allowed  to  perish  through  neglect. 

Love  is  an  affection  decidedly  benevolent,  as  it  leads  us 
directly  to  desire  the  happiness  of  the  person  whom  we 
love.  Love  cannot  exist  but  between  persons  of  different 
sexes  ;  it  is  therefore  evident  that  the  sexual  passion  is  a 
strong  element  in  its  composition.  We,  indeed,  extend 
the  meaning  of  the  term ;  and  when  we  feel  any  strong 
partiality  for  a  person,  arising  either  from  gratitude  or 
from  the  perception  of  amiable  qualities,  we  are  said  to 
love  him  :  and  we  believe,  in  fact,  that  there  cannot  be 
love  even  between  the  sexes,  unless  it  be  founded  on  some 
real  or  supposed  mental  excellence.  Where  love  really 
exists,  the  desire  of  enjoyment  is  always  accompanied 
with  esteem  of  the  person  beloved :  without  this  it  is 
mere  brutal  appetite. 

Beauty  is,  perhaps,  the  principal  attraction ;  it  is  of- 
ten the  only  one  that  seems  to  be  recognised.  But  if 
we  proceed  to  analyse  this  magical  quality,  we  shall 
find  that  it  owes  its  influence  chiefly  to  the  idea  that 
the  face  is  an  index  of  the  mind  ;  and  tliat  the  perfec- 
tion of  beauty  is  always  supposed  to  imply  the  perfec- 
tion of  amiableness  in  character  and  disposition.  Every 
heroine  of  romance  is  a'ways  a  paragon  of  beauty;  and 
no  writer  has  yet  had  sufficient  confidence  in  his  own 
powers,  to  attempt  to  interest  his  readers  in  behalf  of 
an  ugly  woman.  All  this  proceeds  on  the  idea,  that 
beauty  is  generally  accompanied  with  some  amiable  or 
exalted  mental  qualifications. 

If  this  is  a  prejudice,  it  is  at  least  one  that  has  some 
foundation  in  nature  :  for  it  cannot  be  denied  that  ugli- 
ness is  generally  accompanied  with  some  qualities  not 
particularly  amiable.  We  do  not,  however,  pretend  to 
affirm  that  this  consequence  is  the  necessary  result  of 
the  mal-conformation  of  the  countenance  or  person.  It 
may  be  easily  accounted  for  on  other  principles.  The 
ugly  person  may  be  chagrined  by  the  unkindness  of 
nature.     She  may  feel  indignant  to  see  incense  paid  to 


beautiful  insipidity  ;  whilst  she,  with  an  inferior  face, 
but  with  vastly  superior  qualifications,  may  be  scarcely 
able  to  command  common  politeness.  Thus,  the  neglect 
with  which  an  ugly  woman  is  too  generally  treated,  may 
sour  her  temper,  and  diminish  her  benetolence :  and 
after  she  has  been  driven  by  the  injustice  of  the  world 
to  put  herself  in  a  posture  of  self-defence,  or  defiance, 
she  is  accused  of  being  naturally  peevish,  envious,  and 
malignant. 

We  can  see  no  reason  why  she  should  be  naturally- 
more  deficient  in  amiable  qualities  than  her  fairer  rivals  ; 
and  were  she  treated  with  the  same  respect,  we  have  no 
doubt  that  she  would  show  the  same  amiableness  of  dis- 
position. And,  certainly,  a  plain-looking  woman,  per- 
fectly amiable  and  unenvious,  would  present  a  phenome- 
non of  excellence,  which,  from  its  rarity,  may  justly  be 
deemed  more  dazzling  than  the  most  splendid  beauty. 

But,  besides  the  beauty  of  external  features  and  form, 
love  is  kindled  by  an  indefinite  number  of  qualities 
wrtch  have  taken  hold  on  the  imagination  of  the  lover, 
and  which  he  regards  as  the  sure  signs  of  every  desira- 
ble excellence.  These  qualities  are  extremely  various, 
according  to  the  particular  views,  habits,  and  feelings  of 
individuals,  into  which  wc  do  not,  at  present,  mean  to 
enter  ;  and  the  only  object  which  we  have  had  in  view  in 
this  discussion  respecting  the  origin  of  love  is,  to  show 
that,  in  the  proper  acceptation  of  the  word,  it  cannot  ex- 
ist but  with  the  perception,  or  supposed  existence,  of 
some  good  mental  qualities  in  the  object  beloved.  The 
mere  animal  passion  may  exist,  and  be  gratified,  without 
this  perception  or  desire  of  excellence.  But  rational 
beings  alone  are  susceptible  of  love,  in  the  proper  ac- 
ceptation of  the  term;  and  mental  qualifications,  real 
or  supposed,  are  always  essential  ingredients  in  its  com- 
position. 

In  this  view,  the  affection,  or  the  fiassion  of  love, 
(as  it  is  called,  when  it  becomes  so  powerful  as  to  en- 
gross the  feelings,)  is  deserving  of  the  attention  of  the 
gravest  philosopher,  as  presenting  a  most  powerful  sti- 
mulus to  action,  and  inciting  to  the  attainment  of  many 
qualities  which  occupy  a  prominent  place  in  the  cha- 
racter of  man.  It  becomes  highly  interesting  to  con- 
sider the  moral  influence  of  this  powerful  universal 
principle  on  human  manners:  and  the  wisest  will  be 
found  to  confess,  that  it  has  infinitely  more  effect  than 
some  more  rr.tional  considerations  in  humanizing  the 
mind  of  man,  and  in  training  him  to  many  useful  en- 
dowments. 

We  have  endeavoured  to  show  that  mental  qualifica- 
tions constitute  the  charm  of  love.  The  lover,  therefore, 
will  naturally  seek  to  be  distinguished  by  the  qualities 
which  he  may  think  most  likely  to  recommend  him  to 
his  mistress.  And  as  it  is  evident  that  women  stand  in 
need  of  protection,  (being  greatly  inferior  to  men  in  bo- 
dily strength,  and,  at  certain  periods,  totally  incapable  of 
defending  themselves  from  surrounding  dangers,  or  even 
of  earning  subsistence,)  the  highest  recommendation  of 
man  in  a  rude  state  of  society  will  be  personal  bravery, 
or  strength.  In  a  more  polished  state,  he  will  seek. to 
be  distinguished  by  tenderness,  generosity, or  sympathy; 
and  in  a  state  of  independence  and  afl3uence,  by  those  ta- 
lents and  attainments  which  secure  an  influence  in  society. 
Thu!i,  in  every  state  of  society,  the  principle  of  love  has 
a  powerful  influence  in  moulding  the  manners,  and  form- 
ing the  character  of  men. 

The  operation  of  the  feeling  on  the  other  sex  is  quite 
reciprocal.     The  female  naturally  studies  the  qualifica- 
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lions  most  likely  to  recommend  her  to  the  object  of  her 
choice  ;  and  if  at  any  time  her  pursuits  should  be  trifling 
or  useless,  we  may  rest  assured  that  her  choice  has 
originated  in  the  frivolity  of  the  men — for  it  is  their  taste, 
in  every  instance,  which  decides  the  nature  and  character 
of  female  accomplishments.  The  woman  who  wishes  to 
please  will  not  think  it  necessary  that  her  qualifications 
should  exactly  resemble  those  of  the  man  whom  she 
loves.  His  strength,  and  courage,  and  energy,  are  re- 
quired as  compensations  for  her  weakness  ;  and,  there- 
fore, though  she  should  be  deficient  in  these  respects, 
she  will  not  be  the  less  endeared  to  the  man  who  glories 
in  being  called  her  protector,  and  who,  without  any  feel- 
ings of  selfishness,  is  glad  to  be  possessed  of  qualities 
of  which  she  is  destitute,  that  he  may  the  more  decidedly 
prove  the  extent  of  his  love. 

It  is  by  no  means  necessary,  then,  that  the  pursuits  of 
the  man  and  of  the  woman  should  be  similar,  in  order  to 
secure  mutual  regard.  They  must  indeed  be  actuated 
by  the  same  grand  moral  feelings ;  there  must  be  the 
same  regard  to  truth,  honour,  and  principle — the  same 
anxious  desire  to  promote  each  other's  comfort ;  and 
after  this,  it  matters  not  how  dissimilar  their  occupations 
may  be.  They  will  rather  injui-e  their  interests  by  at- 
tempting an  approximation  in  any  other  respect :  and 
Hercules,  with  the  distaff  of  Omphale  in  his  hand,  is  not 
more  ridiculous,  and  out  of  character,  than  the  virago, 
who  affects  the  manners  and  pursuits  appropriate  to 
men.     Quafugit  a  sexu,  vires  amat. 

Nothing  surely  is  better  calculated  to  promote  the 
general  improvement  of  the  species  than  that  principle 
of  love  which  leads  the  two  sexes  to  desire  and  consult 
the  happiness  of  each  other.  In  the  rudest  state  of  so- 
ciety it  has  its  influence.  In  such  a  state,  indeed,  woman 
is  comparatively  disregarded :  her  weakness  and  de- 
pendence render  her  completely  subservient,  and  make 
her  the  degraded  drudge  of  her  rough  and  unpolished 
yoke-mate.  In  a  state  of  ease,  comfort,  and  affluence, 
■woman  becomes  an  object  of  greater  consequence,  but 
chiefly  as  an  instrument  of  pleasure  ;  she  then  studies 
the  accomplishments  which  minister  to  luxury,  and,  per- 
haps, acquires  considerable  influence  in  society.  But 
she  is  still  in  a  state  of  moral  degradation  ;  and  her 
beauty  and  accomplishments  are  valued  by  her  lord  as 
he  values  his  plate,  his  equipage,  and  his  furniture;  that 
is,  merely  as  the  means  of  feeding  his  vanity  and  pro- 
moting his  pleasure. 

It  is  in  the  Christian  system  alone  that  woman  as- 
sumes her  true  rank  in  society  :  for  whilst  it  unfolds 
the  virtues  which  confer  the  highest  lustre  on  human 
nature,  it  shows  that  woman  is  equally  susceptible  of 
them  with  man,  or  rather,  that  her  nature  appears  bet- 
ter adapted  than  that  of  man  for  the  reception  of  them. 
Her  feelings  harmonize  more  readily  with  the  mild  and 
benevolent  spirit  of  this  religion  :  and  human  excel- 
lence being  shown  to  consist  in  the  cultivation  of  vir- 
tuous and  pious  affections,  the  female  who  is  distin- 
guished by  these  qualifications  may  justly  aspire  to  the 
highest  estimation  in  Christian  society  ;  and  being, 
equally  with  man,  the  sharer  of  immortal  hopes,  she  is 
entitled  to  the  same  consideration  in  the  ordinary  rela- 
tions of  life. 

From  what  has  been  said,  we  think  it  will  evidently 
appear,  that  our  duly  as  moral  agents  may  be  inferred 
from  the  constitution  of  our  nature;  and  the  relations 


in  which  we  are  placed.  We  may  say,  with  safety, 
that,  to  a  certain  extent,  nature  points  oat  the  line  of 
duty  :  for  we  have  seen  that  our  appetites,  desires,  af- 
fections, £cc.  point  most  distinctly  to  certain  ends,  the 
attainment  of  which  is  considered  necessary  for  happi- 
ness. But  whilst  our  natural  feelings  impel  us  infallibly 
and  irresistibly  to  desire  certain  gratifications,  they  do 
not  point  out,  with  precision,  the  means  by  which  the 
end  may  be  attained.  These  means  are  learnt  by  in- 
struction, example,  experience,  and  reason  ;  and  after 
the  mind  is  thus  informed,  it  perceives  that  the  means 
of  obtaining  the  enjoyments  which  we  desire,  though 
varied,  are  yet  perfectly  defined,  and  that  we  cannot 
neglect  or  abuse  them  without  compromising  our  own 
happiness. 

We  may  perceive,  then,  that  the  author  of  our  na- 
ture has  fenced  in  the  path  of  virtue  by  numberless 
safeguards  and  securities,  and  which  way  soever  we 
turn  ourselves,  we  will  find  monitors  of  duty,  and  re- 
straints imposed  on  vicious  indulgence.  Yet,  with  all 
these  advantages,  we  need  not  be  surprised  at  the 
struggles  which  are  so  frequently  felt  between  inclina- 
tion and  duly.  Such  struggles  are  absolutely  unavoid- 
able, for  the  appetite  is  blind  and  indiscriminating  ;  it 
may  impel  us  to  desire  what  we  have  no  right  to  aspire 
to,  and  which  cannot  be  ours  without  violating  the 
rights  of  another.  To  feel  hunger,  and  desire  food,  is 
perfectly  natural,  and,  therefore,  cannot  be  wrong:  but 
it  is  contrary  to  justice  to  gratify  this  desire  at  the  ex- 
pense of  another.  To  desire  a  beautiful  woman  may  be 
equally  natural,  but  it  is  wrong  to  seek  the  gratification 
of  this  desire,  if  she  is  already  become  the  property  of 
another.  In  short,  our  appetites,  passions,  and  desires, 
require  to  be  corrected  by  a  consideration  of  the  relations 
in  which  we  stand  to  God  and  to  society  ;  and  it  is  a 
considerable  time  before  these  are  so  distinctly  per- 
ceived, as  to  operate  surely  and  expeditiously  in  regu- 
lating the  conduct. 

Man's  moral  character  results  chiefly  from  his  social 
connections,  and  these  are  not  adventitious  or  fortuitously 
formed.  Our  analysis  of  some  of  the  prominent  feelings 
and  circumstances  of  human  nature  had  for  its  object  to 
show  that  society,  in  its  various  forms  and  modifications, 
necessarily  results  from  them  ;  that  man  is  made  for  so- 
cial relations,  and  is  gradually  trained  to  discharge  the 
duties  required  in  them,  by  the  moral  and  intellectual 
perceptions  arising  from  the  constitution  of  his  nature. 

Above  all,  the  sense  of  religion,  arising  naturally  at 
least,  if  not  necessarily,  out  of  the  circumstances  and 
constitution  of  man,  tends  to  strengthen  the  power  of 
moral  obligation,  and  to  afford  an  intelligible  and  univer- 
sally applicable  rule  of  duly.  That  it  is  absolutely  ne- 
cessary appears  from  this,  that  no  nation  has  tvcr  been 
able  to  do  without  it;  and  in  every  state  of  society  reli- 
gion has  always  been  assumed  as  the  sanction  of  morals. 
That  it  is  so,  must  be  admitted  on  every  rational  system 
of  morals;  for  if  there  is  a  God  who  created  all  things, 
and  established  those  laws  which  we  feel  ourselves  bound 
to  obey,  we  must  evidently  consider  his  will  as  the 
sovereign  rule  by  which  we  ought  to  regulate  our  con- 
duct. And  if  we  set  such  considerations  aside,  we  con- 
fess that  we  cannot  perceive,  by  any  powers  of  reason 
that  we  possess,  any  principle  that  will  make  a  man 
forego  evident  advantages,  and  submit  to  serious  priva- 
tions, merely  from  a  sense  of  duty  :  and  we  are  more 
and  more  convinced  that  the  sense  of  duty  is  an  unin- 
telligible phrase,  or  a  principle  without  foundation,  un- 
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less  it  be  rciolvcd  into  obedience  to  the  divine  law.  A 
sense  of  interest  may  make  a  man  avoid  certain  vices, 
siicb  as  gluttony,  intemperance,  and  the  like  ;  but  to 
disohaige  llio  n,l.\tive  duties,  a  man  must  love  his  neis^h- 
hour  as  liimtctf;  and  we  know  nothing  tliat  can  produce 
this  feeling  but  llie  ccMiviction  that  God  is  the  common 
latlur,  governor,  and  judge  of  all. 

Tiic  moral  duties  are  alike  binding  on  all,  and  no 
rank  or  condition  cun  claim  exemption  Irom  laws  which, 
being  founded  on  the  nature  of  man,  and  the  will  of 
God,  must  necessarily  be  of  universal  obligation.  The 
circumstances  of  individuals,  however,  are  extremely 
various,  and  almost  every  man,  from  his  particular  situ- 
ation and  relations  in  society,  will  be  called  more  fre- 
quently to  the  exercise  of  some  moral  duties  than  others. 
I'or  these  he  acquires  a  fondness,  and  often  displ.iys  a 
peculiar  proneness  to  the  performance  of  ihem.  This 
is  said  to  be  the  effect  of  habit,  a  quality  which,  whilst  it 
gives  additional  security  and  fucilily  to  virtue,  is  not 
without  some  tendencies  of  an  opposite  character, 
against  which  we  would  do  well  to  be  on  our  guard. 

The  man  who  has  been  trained  by  habit  to  the  exer- 
cise of  a  particular  virtue,  is  very  apt  to  view  it  with 
overweening  fondness  ;  and  to  be  harsh  and  uncharit- 
able in  judging  of  others  who  do  not  show  the  same 
readiness  and  facility  in  the  performance  of  it.  The 
man  who  is  distinguished  by  any  virtue  not  exactly  in 
the  common  line  of  practice,  is  always  sure  of  an  ample 
share  of  admiration.  We  think  him  something  above 
the  ordinary  level  of  mortals,  because  he  seems  to  do 
witii  case  and  pleasure  what  would  cost  others  much 
difl'iculty  and  pai  i  to  accomplish. 

If  the  estimation  of  the  world,  in  tiiis  respect,  be 
not  altogether  correct,  it  is  at  least  salutary  in  its  influ- 
ence, and  we  are  more  anxious  to  prevent  undue  ela- 
tion in  those  who  are  thus  distinguished,  than  to  teach 
men  to  withhold  the  mead  of  praise  from  any  thing  that 
bears  the  appearance  of  virtue.  In  a  rigid  estimation 
of  the  subject,  however,  a  man  cannot  reckon  himself 
entitled  to  very  high  praise  for  the  performance  of  du- 
ties to  which  he  has  been  trained  by  a  long  course  of 
discipline,  or  by  powerful  associations. 

Dr.  Reid  has  assigned  some  mysterious  influence  to 
habit,  and  has  exalted  it  into  an  original  principle  of 
our  nature.  "  It  appears  evident,"  says  he,  "  that  as, 
without  instinct,  the  infant  could  not  live  to  become  a 
man,  so,  without  habit,  man  would  remain  an  infant 
through  life,  and  would  be  as  helpless,  as  unhandy,  as 
speechless,  and  as  much  a  child  in  understanding  at 
threescore,  as  at  three."  He  afterwards  observes,  "  no 
man  can  show  a  reason  why  our  doing  a  thing  fre- 
quently should  produce  either  facility  or  inclination  to 
do  it." 

This  is  certainly  putting  habit  out  of  its  place,  and 
making  it  usurp  the  province  of  a  more  important  prin- 
ciple. How  is  it  possible  for  this  ingenious  author  to 
make  out  his  position,  that,  without  habit,  a  man  would 
be  as  much  a  child  in  understanding  at  threescore  as 
at  three  ?  Would  not  the  memory  retain  the  impressions 
which  it  had  received,  the  knowleda:e  which  it  had 
gained,  and  the  facts  which  had  passed  in  review  be- 
fore it,  without  any  dtpendcnce  on  the  power  of  habit  ? 
And,  as  we  think  habit  not  absolutely  indispensable  for 
the  acquisition  of  knowledge,  neither  do  we  think  that 
its  influence  over  the  human  mind  is  absolutely  unac- 
countable ;  at  least,  we  think  it  may  easily  be  referred 
to  an  ulterior  principle. 


In  fact,  we  consider  habit  merely  as  one  of  the  ordi- 
nary phenomena  connected  with  memory  and  the  asso- 
ciation of  ideas  ;  and  on  this  principle  we  think  its 
power  may  easily  be  accounted  for.  Whatever  has 
been  once  before  the  mind,  will  find  a  readier  admission 
when  presented  a  second  time  ;  for  this  plain  reason, 
that  it  was  at  first  a  stranger,  but  is  now  recognized  as 
an  acquaintance.  We  might  have  had  some  difficulty 
at  first,  in  understanding  it,  and  it  might  have  cost  us 
a  good  deal  of  trouble  to  discover  all  its  bearings  and 
tendencies  ;  but  theso  difficulties  being  once  removed, 
never  recur;  and  the  fact,  or  the  feeling,  or  whatever 
it  may  be  calKd,  being  treasured  up  in  the  memory,  is 
added  to  the  general  slock  of  knowledge,  and  becomes, 
as  it  were,  a  new  point  from  which  we  start  in  search 
of  ulterior  improvement. 

But  the  recurrence  of  an  idea  or  practice,  however 
frequent,  docs  not  necessarily  constitute  habit.  Though 
we  wash  our  face  every  morning,  or,  eveiy  morning  say 
our  prayers,  this  is  not  habit.  It  is  a  regular  custom, 
founded  on  expediency  or  reason.  Neither  do  wu  ap- 
ply the  name  of  habit  to  any  of  those  practices  which 
result  from  the  general  constitution  of  our  nature,  and 
are  observed  by  all  mankind.  We  do  not  say  that  a 
man  has  a  habit  of  taking  his  breakfast,  or  dinner, 
though  he  does  so  every  day  of  his  life,  and  has  a  most 
decided  inclination  to  the  practice.  By  a  habit  of  eat- 
ing, we  would  understand  gluttony  ;  as  a  habit  of 
drinking  always  implies  drunkenness.  A  man  may 
have  a  habit  of  sleeping  in  his  chair  after  dinner :  we 
never  talk  of  the  regular  repose  of  sleep  as  a  habit- 
Perhaps  there  is  as  much  of  habit  in  the  art  of  walking 
as  in  most  things  ;  yet,  walking  appears  so  natural, 
that  we  never  consider  it  as  a  habit  ;  but  if  a  man  limps 
without  being  lame,  or  slouches,  or  swaggers  in  his 
walk,  we  say  he  has  acquired  habits. 

It  is  evident,  then,  that  we  apply  the  term  habits  to 
certain  practices  a  little  out  of  the  ordinary  way,  when 
they  obtain  a  very  prominent  influence  ;  or  to  natural 
practices  when  carried  to  habitual  excess. — Our  moral 
habits  may  be  explained  in  the  same  way.  Particular 
circumstances  give  more  importance  in  our  imagination 
to  one  duty  than  to  another.  It  has,  for  instance,  been 
particularly  enforced  by  the  friend  whom  we  admire  ; 
it  has  been  recommended  by  some  very  interesting 
concomitants,  or  by  some  powerful  considerations  of 
public  or  private  advantage  :  from  these,  and  similar 
circumstances,  it  appears  of  paramount  importance  •, 
and  in  our  situation  it  may,  in  fact,  be  so  ;  but  we  ought 
not  to  denounce,  as  deficient  in  moral  sensibility,  those 
who  do  not  view  it  with  the  same  rapturous  feelings. 

All  prejudices  are  habits  arising  out  of  contracted 
education,  illil)eral  society,  or  the  example  of  those  who 
have  more  influence  than  sense.  All  prejudices  have 
a  certain  degree  of  moral  obliquity  attached  to  them  : 
but,  as  the  defect  originates  chiefly  in  the  understand- 
ing, they  may  be  called  bad  intellectual  hahiis.  We  do 
not,  in  general,  view  such  habits  with  much  moral  dis- 
approbation. We  are  rather  amused  in  tracing  their 
origin  ;  and  regard  them  as  the  subject  of  ridicule, 
rather  than  of  rigid  censure.  They  have,  however,  a 
very  extensive,  and  very  pernicious  influence  on  the 
happiness  both  of  individuals  and  of  society,  as  they 
obviously  impair  general  benevolence,  and  obstruct 
general  improvement. 

To  love  the  country  in  which  we  are  born  better 
than  any  other  is  not  a  prejudice  :  it  is  a  natural,  irre- 
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sistible  feeling  :  and  the  man  who  is  a  stranger  to  it, 
must  be  unacquainted  with  all  the  finer  schsibiliiies  oi 
our  nature.  It  is  impossible  to  reflect  on  the  scenes 
with  which  our  recollections  of  youthful  happiness  are 
inseparably  associated,  without  the  most  decided  par- 
tiality :  it  is  impossible  to  think  of  the  place  which 
contains  the  graves,  of  our  fathers,  and  of  the  compa- 
nions of  our  early  d;tys,  without  feelings  of  the  deepest 
interest :  and  a  general  prcdilecaon  for  our  native 
country  must  arise  in  every  well  regulated  mind,  from 
a  recollection  of  the  social,  civil,  and  religious  ties  which 
have  so  intimately  connected  our  hearts  with  the  coun- 
try and  comniunity  in  which  wc  have  been  brought  up. 
Such  feelings  as  these  are  not  prejudices  :  for  they 
arise  out  of  natural  and  unavoidable  associations  ;  and 
there  is  a  defect  in  the  heart  of  every  man  who  is  a 
stranger  to  them.  But  if  love  to  our  country  and  con- 
nections leads  us  to  despise  other  communities,  or  to 
hate  and  dislike  iliose  who  differ  from  us  in  political 
institutions,  in  civil  customs,  or  in  national  manners  ;  in 
that  case,  we  are  under  the  dominion  of  the  most  nar- 
row and  hurtful  prejudices,  and  will  never  be  able  to 
exhibit  a  single  feature  of  general  philanthropy,  or  of 
genuine  christian  spirit. 

Prejudices  in  the  case  of  certain  contracted  minds, 
and  limited  understandings,  may  be  useful.  They  are 
a  sort  of  substitute  for  steady  principles  ;  and  we  should 
be  afraid  that,  were  a  weak  man  to  renounce  his  pre- 
judices, he  might  never  find  any  principles  so  likely  to 
secure  consistency  of  conduct.  On  this  ground,  we  are 
not  displeased  sometimes  to  see  an  obstinate  man  re- 
sisting enlargement  of  understanding,  for  he  might  lose 
what  he  would  never  be  able  to  replace  ;  and  his  mind 
might  be  set  afloat  without  a  single  light  to  direct  him. 
We  have  seen  melancholy  exemplifications  of  these  ob- 
servations in  the  case  of  many  who  have  been  trained 
up  under  x.\\e  firejudices  of  religious  education  ;  we  say 
prejudices,  for  their  impressions  never  rose  to  the  rank 
of  rational  principles. 

When  once  they  have  been  laughed  out  of  that  vene- 
ration wliich  they  had  been  accustomed  to  entertain  for 
sarred  subjects,  they  become  the  most  disgusting 
profligates  ;  and,  by  iheir  nauseous  liccntiousfiess,  ra- 
ther do  good  than  harm,  to  the  cause  which  they  mean 
to  injure. 

But  when  we  talk  of  the  good  elTects  of  any  preju- 
dice, we  must  be  understood  to  speak  only  of  those 
preiudices  which  lean  to  virtue's  side.  We  have  very 
little  fiult  to  find  with  th;!t  prejudice  which  makes  a 
mother  believe  her  own  child  the  finest  that  ever  was 
born  ;  but  there  are  few  prejudices  so  harmless  as  this  ; 
they  generally  incline  with  preponderating  bias  to  the 
wrong  side  ;  and  often  present  insuperable  obstacles  to 


the  dissemination  of  correct  and  enlightened  principle*. 
Prejudice  is,  in  inLiny  cases,  more  dangerous  ihjii  vice  ; 
a  man  can  never  have  the  efl'rontery  to  vindicate  the 
latter  ;  and  however  much  he  may  be  attached  to  it,  he 
is  general. y  ashamed  to  avow  it.  But  the  case  is  wholly 
different  when  a  man  is  under  the  dominion  of  preju- 
dice; he  then  glories  in  his  delusion,  and  is  ready  to 
become  a  martyr  to  his  error. 

If  what  we  have  said  on  the  subject  of  liabii  be  cor- 
rect, we  ought  to  reckon  all  our  victs  liabila  ;  our 
virtues  ought  not  to  be  accounted  so,  in  our  view  of  the 
foundation  of  morals,  except  when  particular  circum- 
stances have  given  unusuti  prominence  to  some  parti- 
cular brancli  of  a  general  duty.* 

Few  of  the  duties  of  life  are  indeed  so  obvious  as  to 
spring  up  spontaneously  in  the  human  mind  ;  most  ol 
them  are  the  result  of  experience,  instruction,  or  ex- 
ample ;  and  so  far  they  may  be  accounted  habits;  as 
we  often  understand  by  that  term  all  acquired  qualities. 
But  the  general  habits  of  right  conduct,  like  the  habits 
of  speaking  or  walking,  are  so  familiar  to  the  generality 
of  mankind,  that  we  consider  them  as  natural  results  ; 
and,  indeed,  they  may  with  propriety  be  reckoned  so  ; 
for  the  leading  truths  of  morality,  though  some  of  them 
may  not  be  palpable  at  first  view,  become  more  obvious 
every  time  they  are  presented  to  the  mind  ;  it  sees  their 
bearings  and  connections  more  clearly,  and  perceives 
them  to  be  enforced  by  a  thousand  analogous  circum- 
stances and  events  in  the  general  economy  of  provi- 
dence. They  then  become  axioms,  instead  of  corolla- 
ries ;  and  that  which  was  originally  the  result  of  painful 
study,  and  patient  investigation,  assumes  the  place  of 
a  first  principle. 

But  vice  is  always  contrary  to  right  reason,  and  to 
the  natural  order  of  things  ;  it  is  persisted  in  to  the  ob- 
vious detriment  of  our  best  interests  ,  and  it  is  only  in 
consequence  of  a  certain  obliquity,  introduced  by  habit 
into  the  physical  and  moral  constitution  of  man,  that 
it  is  enabled  to  hold  its  ground  in  the  face  of  so  many 
discouragements  and  dissuasivcs.  Bad  habits,  by  long 
indulgence,  become  almost  irresistible  ;  the  m.in  who 
has  been  accustomed  to  the  stimulus  of  artificial  excite- 
ment, becomes  lans;uid  when  it  is  withheld,  and  wuulJ 
as  soon  be  deprived  of  meat  and  drink,  as  denied  the 
gratific  .lion  of  his  acquired  appetites.  The  immediate 
consequence  of  excess  is  langour  ;  a  useful  lesson  to 
prevent  repetition  of  the  same  offence  against  nature. 
But  mankind  have  discovtred  artificial  stimulants  to 
overcome  constitutional  depression  ;  and  these  will  be 
most  readily  resorted  to  in  time  of  need  ;  whjre  they 
are  found  to  answer  the  purpose,  reason  has  little 
chance  in  argiiing  against  them  ;  they  have  two  most 
conclusive  recommendations  in  ihcir  favour;  they  pre- 


•  We  have  here  the  authority  of  Aristotle  against  us.  He  says  that  virtue  docs  not  properly  exist  till  it  becomes  the  usual  habit 
and  disposition  of  the  mind.  "  Thus  the  action  which  proceeils  from  an  occasional  fit  of  jjenerosity  is  undoubtedly  a  generous  action, 
but  the  man  who  performs  it  is  not  necessarily  a  generous  person,  because  it  may  be  the  single  action  of  the  kind  wlilch  he  ever  per- 
formed. The  motive  and  disposition  of  heart,  from  which  this  action  was  performed,  may  have  been  quite  just  and  proper:  but  as 
this  happv  mood  seems  to  have  been  the  effect  rather  of  accidental  humour  than  of  .any  thing  steady  or  permanent  in  the  character, 
it  can  reflect  no  great  honour  on  the  performer.  When  we  denominate  a  character  generous  or  charitable,  or  virtuous  in  any  re- 
spect, we  mean  to  signify  that  the  disposition  expressed  by  each  of  those  appellations  is  tlie  usual  and  customary  disposition  of  the 
person.  But  single  actions  of  any  kind,  how  proper  and  suitable  soever,  are  of  little  consequence  to  show  that  this  is  the  case.  If  a 
single  action  was  sufficient  to  stamp  the  character  of  any  virtue  upon  the  person  who  performed  it,  the  most  worthless  of  mankind 
might  lay  claim  to  all  the  virtues  ;  since  there  is  no  man  who  has  not.  upon  some  occasions,  acted  with  prudence,  justice,  temperance 
and  fortitude.  But  though  single  actions,  how  laudable  soejier,  reflect  very  little  praise  on  tlie  person  who  performs  them,  a  single 
vicious  action,  performed  by  one  whose  conduct  is  usually  very  regular,  greatly  diminishes,  and  sometimes  destroys  altogether  our 
opinion  of  his  virtue.  .<  single  action  of  this  kind  sufficiently  shows  that  hi>  h.ihits  are  not  perfect,  and  that  he  is  less  to  be  depended 
upon,  than,  from  the  usual  train  of  his  behaviour,  we  might  have  been  apt  to  imagine."  Smith's  Reviev  of  Systems  of  M')ral  P/iilosaphi . 
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sent  a  remedy  for  present  uneasiness,  and  thejr  are 
much  more  palatable  than  lessons  of  self-denial,  the 
only  cure  for  the  moral  maladies  of  the  human  mind. 

Hence  we  every  day  see  attempts  to  reconcile  luxury 
with  health,  and  excess  with  enjoyment;  and  every  sucli 
attempt  has  a  tendency  to  perpetuate  and  strengthen  the 
evil,  and  to  render  emancipation  more  hopeless.  The 
son  of  Dion,  who  had  been  corrupted  by  Dionysius,  chose 
to  put  an  end  to  his  own  existence,  rather  than  submit  to 
the  restraints  which  the  wisdom  of  his  father  attempted 
to  impose  ;  and  such  facts  are  perfectly  familiar  to  our 
observation,  for  we  daily  see  men  fallinjj  the  voluntary 
victims  of  their  vices,  in  spite  of  the  most  powerful  mo- 
tives and  inducements  to  reformation  of  conduct. 

It  has  often  been  observed,  that  bad  habits  ate  more 
steady  and  consistent  in  their  operation  than  good  ones  ; 
and  it  is  not  diflicult  to  account  for  the  fact.  Our  vir- 
tues carry  us  to  the  very  verge  of  vice  ;  that  is  to  say, 
the  slightest  excess  either  in  good  or  indiflerent  quali- 
ties, constitutes  a  moral  offence ;  and  how  readily  may 
even  a  good  man  be  betrayed  by  the  warmth  of  his 
feelings,  by  the  influence  of  example,  or  of  unexpected 
temptations  I  But  bad  habits  never  can  make  any  ap- 
proximation to  the  confines  of  virtue  ;  the  man  who  in- 
dulges them,  has  turned  his  back  upon  it;  and  every 
step  that  he  advances  carries  him  farther  from  the  paths 
of  wisdom. 

In  every  judicious  system  of  moral  education,  few 
things  arc  more  deserving  of  attention  than  the  forma- 
tion of  habits.  The  great  object  to  be  aimed  at  in  early 
culture,  is  the  complete  occupation  of  the  mind  by  some 
employment  which  may  lay  the  foundation  of  useful  ha- 
bits in  after  life  ;  or,  at  least,  may  prevent  the  formation 
of  such  as  are  wrong.  And  where  bad  habits  have  been 
acquired,  they  are  not  to  be  conquered  by  the  power  of 
argument  or  of  deinonstration  ;  they  are  to  be  overcome 
only  through  the  influence  of  some  counteracting  prac- 
tice, which  must  be  made  sufficiently  interesting  to  en- 
gage the  feelings,  and  abstract  the  attention  from  the 
iiurtful  habits  which  have  engrossed  it.  To  effect  a  re- 
formation in  such  circumstances,  is  a  work  of  extreme 
difficulty  ;  but  it  ought  not  to  be  abandoned  in  despair. 
The  most  pernicious  habits  have  often  been  acquired 
from  the  want  of  congenial  employment ;  for  if  a  man 
is  either  idle  or  forced  to  do  what  he  dislikes,  he  has 
every  chance  to  seek  for  pleasure  from  forbidden  grati- 
fications. We  should  think  it  advisable  to  give  every 
young  person  who  is  not  condemned  to  manual  labour, 
as  many  securities  as  possible  against  the  formation  of 
evil  habits;  and  ample  resources  are  furnished  in  culti- 
vating the  pleasures  of  taste,  or  in  the  departments  of 
the  ai  ts,  or  of  elegant  accomplishments,  or  of  polite  lite- 
rature, or  of  scientific  research,  or  of  harmless  amuse- 
ment. And  we  believe  it  lias  often  happened,  that,  from 
injudicious  restraints,  or  from  the  mind  being  forced 
into  an  unnatural  channel,  the  worst  consequences  have 
been  produced  ;  and  the  young  have  been  led  to  seek 
from  vice,  that  pleasure  which  might  have  been  found 
more  pure  and  ample  in  congenial  occupations,  or  in  in- 
nocent recreations.     We  are  for  diminishing  none  of  the 


natural  resources  of  human  enjoyment ;  we  would  re 
commend  them,  not  only  as  means  of  happiness,  but  as 
securities  for  virtue  ;  and  if  vice  is  excluded,  we  shall 
not  be  much  disposed  to  find  fault  with  human  employ- 
ments. With  this  reservation,  we  would  adopt  the  sen- 
timent of  Hcsiod,  even  in  the  sense  in  which  Socrates's 
accusers  charged  him  with  using  it. 

Efyov  S^'H^et  oitiooi,  cti^ycirt  }t  t'  aveiJs;. 

On  the  Origin  of  Evil. 

Ii-  has  often  been  asked,  how  there  should  be  so  much 
sin  and  sufi'cring,  or  so  much  vice  and  misery,  in  a  world 
created  and  governed  by  a  God  of  infinite  wisdom  and 
goodness.  We  do  not  know  that  a  satisfactory  answer 
has  ever  been  given  to  this  most  difficult  question;  and 
in  agitating  the  subject  at  present,  we  are  far  from  enter- 
taining the  hope  that  we  shall  be  able  fully  to  resolve 
this  nodus  in  the  divine  economy.  The  question,  how- 
ever, in  one  form  or  another,  is  indispensable  in  all  dis- 
cussions on  morals :  and,  though  much  must  necessa- 
rily remain  unexplained,  from  the  present  imperfection 
of  our  faculties,  we  do  not  despair  of  removing  the  dif- 
ficulty at  least  some  steps  farther  back,  or  perhaps  of 
carrying  it  to  the  point  where  acquiescence  in  the  in- 
scrutable will  of  heaven  must  put  an  end  to  our  re- 
searches. 

The  Manichaean  notion  of  two  eternal,  independent 
principles,  the  one  good,  and  the  other  evil,  was  very 
early  and  extensively  received  in  the  East.  According 
to  this  notion,  there  was  a  continual  contest  between 
these  two  principles,  and  their  power  was  so  equally  ba- 
lanced that  neither  of  them  could  obtain  a  decided  supe- 
riority :  hence  resulted  that  mixed  state  of  vice  and  vir- 
tue, misery  and  happiness,  so  observable  in  the  history 
of  the  world,  and  particularly  in  the  life  of  man.  They 
must  have  had  very  little  philosophical  observation  who 
could  rest  satisfied  with  this  clumsy  hypothesis;  for  it 
is  perfectly  apparent,  that  all  the  physical  evils  at  least 
(and  these  were  the  evils  chiefly  regarded  in  this  scheme,) 
are  not  only  reconcileable  with  the  perfections  of  a  wise 
and  good  Being,  but  are  absolute  indications  of  his  wis- 
dom and  goodness  in  the  present  state  of  man. 

A  more  modern  hypothesis  represents  the  existence 
of  evil  as  necessarily  arising  out  of  the  intractableness 
and  imperfection  of  matter ;  from  which  qualities,  some 
degree  of  imperfection  and  evil  must  be  attached  to 
every  created  thing.*  This  is  intended  as  a  vindication 
of  the  Creator  :  but  even  granting  the  premises,  it  does 
not  answer  the  purpose  ;  unless  it  could  at  the  same  time 
be  shown,  that  God  was  under  the  necessity  of  acting, 
and  of  calling  the  world,  as  we  now  find  it,  into  exist- 
ence. For  if  the  Deity  had  free-will  and  prescience,  it 
would  still  remain  to  be  shown,  why  he  gave  birth  to 
creation,  which  must  necessarily  issue  in  evil  and  misery. 

The  only  satisfactory  answer  to  this  is,  that  the  evils 
we  deplore  are  productive  of  good  on  the  whole,  and  are 
essential  to  the  moral  discipline  of  man. 

Pope,  in  attempting  to  vindicate  the  ways  of  God  to 
man,  has  introduced  a  very   gratuitous  and  inartificial 


•  Uespondendam  est,  nihil  quidem  perfectioiiis  et  realitalis  pure  positive  esse  in  creaturis  earumque  actibus  bonis  malisque,  quod 
non  Deo  debeatur;  sed  imperfectionem  actus  in  privatione  consistere,  et  oriri  ex  originali  limitatione  creaturarum,  quam  jam  turn 
in  statu  purse  possibilitatis  (id  est,  in  regione  veritatum  sternarum  seu  ideis  divino  intellectui  obveisantibus)  liabent  ex  essentia  sua  : 
nam  quod  limitatione  careiet,  non  creatura,  sed  Ueus  foret.  l.imitata  autem  dicitur  creatuia,  quia  liniites  seu  teiminos  sua:  magni- 
tudinis,  potentix,  scientia:,  et  cujuscunque  perfectionis  habet.  Ita  fundamentum  mali  est  necessarium,  sed  orlus  tamen  coiitingens  ; 
id  est,  necessarium  est  ut  mala  sint  possibilia,  sed  contingens  est  ut  mala  sint  actualia :  non  cojithiffens,  autem,  per  barmoniam  rerum, 
u  potcntia  transit  ad  actum  ;  ob  coiivenientiam  cum  optima  rerum  serie  cujus  partem  facit.    Leibnitz.     Caiua  Dei  Atserta,  &c. 
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j'.ypothesis  into  his  celebrated  essay.  He  takes  it  for 
grantee),  that  there  is  a  regular  gradation  of  existence 
rising  tlirough  every  possible  variety,  and  that,  there- 
fore, there  must  be  such  a  creature  as  man,  and  such  a 
world  as  this. 

Of  systems  possible,  if  'lis  confest 
That  wisdom  infinite  must  make  the  best, 
Where  all  must  fall,  or  not  coherent  be, 
And  all  that  rises,  rise  in  due  degree  ; 
Then,  in  the  scale  of  reasoning  life,  'tis  plain 
There  must  be  somewhere  such  a  rank  as  man. 

This  reasoning,  if  reasoning  it  can  be  called,  is  then 
confirmed  by  another  hypothesis,  in  which  it  is  assumed, 
or  insinuated,  that  our  present  state  of  being  has  a  re- 
ference to  some  other  sphere,  or  system,  as  yet  un- 
known. The  reader  must  not  suppose  that  this  lias 
any  allusion  to  the  cominonly  received  doctrine  of  a 
future  stale.  Nothing  could  be  farther  from  ilie  mind 
of  the  writer:  he  speaks  of  some  system  to  whose  con- 
Tcnience  we  are,  at  this  moment,  unconsciously  subser- 
vient. This  is  evident  from  what  he  subjoins  to  his 
former  reasoning. 

So  man,  who  here  seems  principal  alone, 
Perhaps  acts  second  to  some  sphere  unknown  ; 
Touches  some  wheel,  or  verges  to  some  goal ; 
'Tis  but  a  part  we  see,  and  not  the  whole.^ 

It  would  be  unfair  to  be  very  severe  on  this  poetical 
system  of  the  universe,  in  which  splendid  imagery  and 
most  beautiful  versification  make  some  atonement  for 
the  grievous  deficiency  of  logical  precision  ;  and  which 
is  in  fact  not  worse  than  a  hundred  otiier  schemes  which 
have  been  invented  to  account  for  the  same  thing.  It 
is  suflicient  to  say,  that  it  consists  wholly  of  gratuitous 
assumptions. 

In  staling  tiie  various  theories  that  have  been  sug- 
gested to  account  for  the  origin  and  existence  of  evil, 
we  may,  without  encroaching  on  the  province  of  theo- 
logy, be  permitted  to  advert  to  the  most  ancient  account 
of  this  subject  ;  which  is  professedly  not  a  theory,  but 
a  statement  of  historical  facts.  The  account  is,  that 
God  created  man  at  first  upright;  but  'hat  he  fell  from 
his  innocence  and  happiness  by  eating  of  the  fruit  of  a 
certain  tree,  of  which  God  had  commanded  him  not  to 
eat.  There  is  no  violation  of  probability  or  verisin)ili- 
tude  in  this  account.  On  the  contrary,  there  are  nu- 
merous memorials  in  the  traditional  histories  of  all  na- 
lions,  which  bear  a  striking  resemblance  to  this  state- 
ment. The  Grecian  account  approaches  nearest  to  that 
of  the  sacred  record.  Il  celebrates  the  innocence  and 
happiness  of  the  golden  age  ;  and  tells  us  that  this  de- 
sirable slate  of  things  was  destroyed  by  the  theft  of  Pro- 
metheus, who  stole  fire  from  heaven  ;  and  that  the  gods, 
to  revenge  his  sacrilege,  sent  forth  hosts  of  diseases  and 
crimes  to  desolate  the  earth. 

The  coincidence  between  this  account  and  tliat  con- 
tained in  Scripture,  is  too  striking  to  be  accidental. 
The  offence  and  the  punishment  bear  such  a  resem- 
blance, that  both  accounts  must  evidently  refer  to  the 
same  event ;  and  we  would  naturally  assign  the  supe- 
riority, in  point  of  authenticity,  to  the  account  which 
we  know  to  be  the  most  ancient.  We  do  not,  however, 
positively  affirm,  that  the  various  accounts  of  the  original 
innocence  and  fall  of  man,  so  w  idely  disseminated  through- 
out the  world,  have  all  been  immediately  derived  from 
the  Scripture  history.     We  would   rather  suppose  that 
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the  knowledge  of  these  interesting  facts  was  universally 
diffused ;  that  it  remained  uncorrupted  among  the  Jews, 
by  being  so  early  embodied  in  the  record  of  their  history 
and  laws  ;  whilst  among  other  nations,  being  left  to  float 
down  ihe  uncertain  channel  of  tradition,  it  assumed  those 
various  appearances  which  have  so  much  obscured  and 
disguised  the  truth. 

The  features  of  probability  which  distinguish  the 
Scripture  account,  are,  first,  that  God  prescribed  to  man 
a  test  of  obedience,  in  his  state  of  innocence;  for  with- 
out such  a  test  he  could  not  have  been  a  moral  and  ac- 
countable being  :  he  could  have  had  no  choice  between 
good  and  evil,  and  therefore  could  not  have  been  a  pro- 
per object  cither  of  punishment  or  reward.  And,  se- 
condly, the  test  prescribed  being  of  a  positive  and  arbi- 
trary kind,  was  perfectly  adapted  to  the  singular  circum- 
stances in  which  man  was  placed  on  his  creation,  in 
which,  as  far  as  we  can  perceive,  he  could  only  sin 
against  an  arbitrary  statute. 

But  the  difficulty  lies  not"Bo  much  in  ascertaining  the 
manner  in  which  evil  was  introduced,  as  in  explaining 
the  reason  why  it  was  permitted.  Here  we  may  ob- 
serve, that  evil  could  not  have  been  absolutely  prevent- 
ed, without  destroying  the  character  of  man,  as  a  moral 
agent.  The  few  intimations  contained  in  Scripture,  re- 
specting the  condition  of  the  Angels,  are  in  conformity 
with  this  idea.  They  also  were  made  capable  of  sinning, 
in  consequence  of  which  some  of  them  fell;  whilst  the 
rest,  who  withstood  the  trial,  completed,  in  all  proba- 
bility, their  probation  by  that  resistance,  and  are  now 
exempted  from  the  possibility  of  falling  ;  as  the  souls  of 
the  just  shall  be,  when  removed  from  this  state  of  dis- 
cipline into  the  blessedness  of  heaven.  So  far,  then,  our 
reason  compels  us  to  vindicate  the  Almighty  for  having 
made  man 

"  Sufficient  to  have  stood,  though  free  to  fall." 

Another  ground  of  vindication  is  presented  to  us,  when 
we  consider  that  even  the  evils  which  are  in  the  world, 
are  productive  of  good  on  the  whole.  With  regard  to 
temporal  or  physical  evils,  this  is  undoubted.  Tiie  hu- 
man character  is  improved  by  suffering;  and  the  evils 
which  we  most  grievously  deplore,  if  borne  with  forti- 
tude, never  fail  to  improve  our  natures,  to  increase  our 
knowledge,  and  exalt  our  virtue.  The  havoc  and  devas- 
tation of  war  correct  the  licentiousness  and  effeminacy 
which  result  from  peace;  and  difficulties  and  hardships 
give  a  vigour  to  the  character,  and  an  enlargement  to 
the  understanding,  which  never  could  have  been  acquired 
in  the  midst  of  ease  and  soft  indulgence. 

Even  the  mutual  depredations  of  the  lower  animals 
which  prey  on  each  other,  though  we  cannot  suppose 
them  productive  of  any  thing  like  moral  improvement, 
yet  display  a  thousand  resources  provided  by  their  Cre- 
ator for  their  security  and  cornfort  ;  and  in  this  way 
furnish  to  rational  observers  many  striking  proofs  of  the 
goodness  and  provident  care  of  the  Almighty.  Besides, 
the  very  havoc  which  is  made  by  mutual  slaughter, 
increases  the  number  of  ^fwera  and  sftecics  ;  and  in  con- 
sequence of  the  diffirent  tribes  of  animals  preying  on 
each  other,  provibion  is  made  for  an  inSnitcly  greater 
variety  and  riuniber  than  could  have  existed,  had  they 
all  lived  on  one  kind  of  food. 

In  short,  the  whole  system  of  external  nature  seems 
completely  adapted  to  man,  as  a  creature  bom  in  igno- 
rance, and  continually  liable  to  sin;  and  we  might  have 
5  D 
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inferred,  though  \vc  had  had  no  informaiion  on  the  sub- 
ject, thil  the  constitution  of  nature,  or  the  system  of  the 
univeise,  was  changed,  when  man  forfeited  his  inno- 
cence, an'l  became  suljjecl  to  sin  ;  for  as  it  exists  at  pre- 
sent it  could  have  answered  no  purpose,  in  the  primeval 
slate  of  puritj-,  but  to  impair  human  happiness.  The 
Scripture  account  corresponds  with  this  suggestion,  or 
rather,  perhaps,  the  suggestion  itself  has  arisen  out  of 
llie  Scripture  history;  for  we  do  not  pretend  to  belong  to 
that  school  of  philosophy  v/hicli  would  keep  the  mind 
completely  uninfluenced  by  such  considerations;  and  we 
have  been  taught  from  our  infancy  to  believe,  that  the 
earth  was  cursed  with  sterility  on  account  of  man's  trans- 
i;ression  ;  and  that  tiie  elements  and  system  of  nature 
were  hcnceforlh  charged  with  hostility  against  the  life 
and  happiness  of  man. 

At  tne  same  time,  these  evils  serve  both  as  punish- 
ments and  correctives;  their  evident  design  being  to 
obviate  the  evil  tendency  of  our  appetites,  passions  and 
afiections;  and  whatever  uneasiness  they  may  cause, 
man,  as  his  nature  is  now  constituted,  is  undoubtedly 
happier  than  he  would  be  without  them. 

But  we  do  not  pretend  wholly  to  remove  the  difRcul- 
ties  connected  with  this  question,  when  we  endeavour 
to  show  that  the  outward  arrangements  of  Providence 
are  adapted  with  infinite  wisdom  to  the  present  condi- 
tion and  circumstances  of  man.  For  the  question  is. 
How  the  condition  of  man  came  to  be  as  we  now  find  it ; 
and  why  evil  and  suffering  are  permitted  to  find  a  place 
■  among  the  works  of  a  good  and  merciful  God  ?  We 
will  perhaps  be  fully  as  near  our  purpose  to  say  at  once, 
"Such  is  the  will  of  Him  who  ordeis  all  things  well 
and  wisely."  But  men  are  not  disposed  to  rest  here; 
and  they  liave  anxiously  laboured  to  separate  the  exist- 
ence of  evil  from  the  ordinations  of  Heaven,  atBrming 
that  though  God/oresaiv  the  introduction  of  evil,  yet  he 
neither  willed  nor  appointed  it.  This,  however,  will 
perhaps  not  appear  to  many  quite  satisfactory;  for,  as 
every  thing  depends  on  the  Almighty,  it  may  be  said  that 
his  firescicnce,  or  knowledge  of  what  is  to  happen,  must 
nave  the  same  cfl'ect  as  an  absolute  decree. 

There  is  one  way  of  getting  rid  of  this  difficulty  ;  but 
w«  fear  it  will  not  mend  the  matter  much.  It  is  affirm- 
ed. Tor  instance,  that  prescience  actually  does  not  belong 
to  God,  and  that  any  idea,  implying  either  Post  or  Pra, 
inust  be  totally  inapplicable  to  a  Being  who  fills  eternity 
with  his  presence,  with  wliom  a  thousand  years  are  as 
one  day,  and  one  day  as  a  thousand  years.  This  is,  no 
doubt,  true;  but  if  it  is  available  for  any  thing,  it  is  to 
silence,  rather  than  to  satisfy  our  reason,  and  to  show  us 
our  utter  incompetency  to  comprehend  the  things  of 
God.  It  is  of  no  u^e  as  an  explanation,  unless  it  could 
be  shown  that  the  actions  of  men  are  altogether  inde- 
pendent on  God,  and  that  he  could  not  prevent  them 
from  being  what  they  are :  but  this  would  be  vindicat- 
ing his  justice  at  the  expense  of  his  omnipotence,  and 
exalting  his  meicy  by  denying  his  power. 

We  must  not  suppose  that  the  Almighty  has  been  di- 
lected  in  his  determinations  or  decrees  by  any  thing 
resembling  the  late  which  the  ancients  represented  as 
binding  gods  and  men:  we  must  conceive  him  to  be 
perfectly  free  in  his  determinations  and  his  actions  ;  and 
thouuii  evil  is  permitted,  we  have  reason  to  conclude 
that  it  could  not  be  prevented,  without  the  obstruction 
of  a  greater  good.  Hence  the  observation  of  Augustine, 
quoted  with  approbation  by  Thomas  .\quinas  and  Leib- 
nitz, Dtum  fiermittere  quxdam  mala  fieri,  nemulta  bona 


im/tediantur.     The   latter   author   observes,  that  every 
thing  whose  contrary  implies  a  contradiction  has  a  ne- 
cessary existence;  but  every  thing  that  might  be  other- 
wise than  it  is,  though  determined  to  be  what  it  is,  for 
sufficient  and   inlallible  reasons,  is  contingent.     "  Cela 
pose,   Ton  voit  comment  nous  pouvons  dire,  avec  plu- 
sicurs  philosophcs  et  theologiens  cfclebres,  que  la  sub- 
stance qui  pciisc  est  portee  a  sa  resolution  par  la  repre- 
sentation prevalente  du  bien  ou  du  mal,  et  cela  ceriaiiie- 
ment  et  infaitlibtement,  mais  non   pas  nccessairement : 
c'est  a  dire,  par  des  raisons  qui  I'inclineut  sans  la  neccs- 
siter.     C'est  pouiquoi   les /uturs  contingens,  prevus  et 
en  eux-nienies  et  par  leur   raisons,  demeurent  contin- 
gens; et  Dieu  a  fete  porte  infailliblement,  par  sa  sagesse 
et  par  sa  boiite,  a  rrecr  le  monde  par  sa  puissance,  eta 
lui  donner  la  meilleurc  forme  possible  ;  mais  il  n'y  etoit 
point  porte  nccessairement;   et  le  tout  s'est  passe  sans 
aucune  diminution  de  sa  libcrtc  parfaitc  ct  souvcraine. 
Et  sans  consideration   que    nous    venons  do  faire,  je  ne 
sais  s'il  seroit   aise  to   resoiidre  le  noeud   Gordien  de  la 
contingence  et  de  la  liberte."     Kemar<jue8  sur  le  Livrc 
de  I'Orig.  du  Mal.     And  with  regard  to  the  existence  of 
evil,  under  the  administration  of  a  Being  powerful,  wise 
and  good,  it  is. to  be  observed,  that  theie  is  a  wide  difler- 
ence  between  causing  or  appointing  evil,  and   merely 
permitting   it.     Tliis  subject  is  illustrated  by  Jonathan 
Edwards  by  a  striking  analogy.     "  There  is  a  vast  dif- 
ference," says  he,  "  between  the  sun's  being  the  cause 
of  the  lightsomcness  and  warmth  of  the  atmosphere  and 
brightness  of  gold  and  diamonds,  by  its   presence  and 
positive  influence,  and  its  being  the  occasion  of  darkness 
and  frost  in  the  niglit,  by  its  motion,  whereby  it  descends 
below  the  horizon."     "  If  the  sun  were  the  proper  cause 
of  cold  and  darkness,  it  would  be  the  fountain  of  these 
things,  as  it  is  the  fountain  of  light  and  heat;  and  then 
something  might  be  argued  from  the  nature  of  cold  and 
darkness  to  a  likeness  of  nature  in  the  sun  ;  and  it  might 
be  justly  inferred,  that  the  sun  itself  is  dark  and  cold, 
and  that  his  beams  are  black  and  frosty.     But,  from  its 
being  the  cause  no  otherwise  than  by  its  departure,  no 
such   thing    can  be   inferred,  but  the   contrary  :  it  may 
justly  be  argued,  that  tlie  sun  is  a  bright  and  hot  body, 
if  cold  and  darkness  are  found  to  be  the  consequence  of 
its  withdrawment ;  and  the  more  constantly  and  necessa- 
rily these  effects  are  connected  with  and  confined  to  its 
absence,  the  more  strongly  does  it  argue  the  sun  to  be 
the  fountain  of  light  and  heat.     So,  inasmuch  as  sin  is 
not  the  fruit   of  any  positive  agency  or  influence  of  the 
Most  High,  but,  on  the  contrary,  arises  from  the  with- 
holding of  his  action   and   energy,  and,  under  certain 
circumstances,  necessarily   follows  on  the  want  of  his 
influence;  this  is  no  argument  that  he  is  sinful,  or  his 
operation  evil,  but,  on  the  contrary,  that  he  and  his  agen- 
cy are  altogether  good  and  holy,  and  that  he  is  the  foun- 
tain of  all  holiness.    It  would  be  strange  arguing,  indeed, 
because   men  never  commit  sin,  but  only  when  God 
leaves  them  to  themselves,  and  necessarily  sin  when  he 
does  so,  and  therefore  their  sin  is  not  from  themselves, 
but  from  God,  and  so  that  God  must  be  a  sinful  Being: 
as  strange  as  it  would  be  to  argue,  because  it  is  always 
dark  when  the  sun  is  gone,  and  never  dark  when  the  sun 
is  present,  that  therefore  all  darkness  is  from  the  sun, 
and  that  his  disk  and  beams  must  needs  be  black." 

But  even  the  moral  evils  which  are  in  the  world,  how- 
ever destructive  they  may  be  to  those  with  whom  they 
originate,  are  productive  of  good,  on  the  whole.  In  a 
state  like  the  present,  where  man  has  to  learn  almost 
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cyery  thing  by  expei-iencc,  instruction,  or  example,  the 
abeirartions  of  the  wicked,  and  the  obvious  consequences 
of  their  sins,  afford  a  useful  lesson,  and  supply  demon- 
strations of  the  danger  of  deviating  from  the  plain  path 
of  rectitude,  as  pointed  out  by  the  ordinations  of  Hea- 
ven. Besides,  we  receive  a  clearer  proof  of  the  super- 
intending providence  of  God  in  overruling  the  disorderly 
passions  of  men,  and  making  them  subservient  to  the 
purposes  of  his  will,  than  if  all  wei.t  on  regularly  and 
smoothly,  without  a  single  jarring  or  discordant  princi- 
ple to  disturb  the  harmony  of  the  universe.  Every  man 
lias  his  own  centre  towards  which  he  would  gravitate,  or 
his  own  nght  line  in  which  he  would  move,  were  he  not 
drawn  from  it  by  some  superior  force  which  connects 
him  with  the  general  system  of  society.  In  short,  the 
intention  of  the  Almighty,  both  in  the  natural  and  mo- 
ral world,  seems  to  be,  to  produce  regularity  and  order 
out  of  materials  which  are  naturally  inert  or  perverted; 
and  so  much  of  the  discordia  semina  rerum  is  still  to  be 
seen,  both  in  the  elements  of  nature  and  in  the  constitu- 
tion of  human  society,  as  to  bespeak  a  present  Deity  to 
regulate  and  adjust  them. 

We  have  already  sliown,  that  the  moral  qualities  of 
man  are  im.provcd  and  exalted  by  the  physical  evils 
which  he  is  called  to  encounter,  and  the  same  effect  is 
produced  by  the  moral  evils  to  which  he  is  exposed. 
The  injuries  and  provocations  of  the  wicked  show  the 
odious  nature  of  the  principles  by  which  they  are  ac- 
tuated, and  produce  in  our  minds  a  natural  dislike  of 
those  qualities  which  offend  us  ;  whilst  patience,  and 
prudence,  and  meekness,  and  forgiveness,  are  called  into 
exercise,  and  the  mind  which  improves  the  lesson  is  pu- 
rified, adorned  and  exalted. 

But  if  any  thing  farther  be  wanting,  as  a  compensa- 
tion for  the  evils,  moral  and  physical,  which  are  in  the 
■world,  or  as  a  vindication  of  the  benevolence  of  the  Al- 
mighty, we  conceive  it  is  al)undant!y  furnished  by  the 
promulgation  of  Christianity,  which  presents  such  a  view 
of  the  divine  benevolence  and  love  to  the  human  race, 
as  we  could  not  have  formed  a  conception  of,  even  in  a 
state  of  paradisaical  innocence  and  happiness.  In  short, 
this  world,  both  in  its  physical  and  moral  aspect,  is  ex- 
actly as  the  Almighty  intended  it  should  be.  Why  it  is 
as  it  is,  it  would  be  as  useless  to  inquire,  as  it  would  be 
to  ask  why  God  has  made  any  thing  as  it  is,  or  why  he 
has  bestowed  on  man,  and  the  various  tribes  of  animals, 
the  powers  and  qualities  which  distinguish  them.  With 
regard  to  animals,  we  are  satisfied  with  showing,  that 
their  faculties  are  adapted  to  their  circumstances,  and 
consider  this  as  conclusive  as  to  the  goodness  of  God  : 
and  why  should  we  not  rest  satisfied,  and  adopt  the  same 
conclusion,  when  we  perceive  that  the  present  state  of 
things  is  admirably  adapted  for  the  improvement  of  mo- 
ral beings.  Difficulties,  indeed,  frequently  occur ;  but 
Ihey  are  rendered  useful  for  sharpening  our  faculties, 
and  extending  our  knowledge,  and  it  is  impossible  to 
mention  an  evil,  for  which  the  Almighty  has  not  provid- 
ed an  adequate  compensation. 


There  is  no  evil  wlilch  men  view  with  so  much  hor- 
ror as  death:  exempt  them  but  from  this,  and  every 
other  evil  will  appear  tolerable;*  yet,  in  so  far  as  re- 
gards the  general  economy  of  nature,  death  cannot  be 
accounted  an  evil.  One  generation  passes  away  ;  but 
the  loss  is  soon  repaired ;  and  the  affairs  of  men  go  on 
with  renovated  vigour  and  increased  knowledge,  from 
the  accumulated  wisdom  and  experience  of  the  ajcs 
which  are  past. 

Of  living  things,  there  is  not  one  that  does  not  ar- 
dently desire  to  enjoy  the  continued  blessing  of  exist- 
ence ;  but  it  is  not  more  inconsistent  with  the  decrees 
of  heaven  than  with  general  happiness  and  usefulness, 
that  this  desire  should  be  indulged  to  any  great  extent. 
With  regard  to  the  human  race,  the  near  approach  of 
death  operates  as  a  friendly  monitor,  in  the  case  of  every 
individual,  to  repress  the  extravagance  of  ambition,  to 
teach  sobriety  of  mind,  and  to  stimulate  to  the  acquisi- 
tion of  qualities  which  cannot  be  affected  by  the  dissolu- 
tion of  the  body. 

Death,  in  its  moral  effects,  is  not  only  useful  for  indi- 
vidual improvement;  but  that  general  destruction  whicli 
overwhelms  successively  every  thing  that  lives,  is,  in 
fact,  conducive  to  the  general  happiness  and  improve- 
ment of  the  human  race. 

Why  should  the  present  race  of  mortals  monopolize 
the  blessings  of  existence?  After  they  have  had  their 
share  in  the  business,  the  enjoyments,  or  the  miseries  of 
life,  is  it  not  reasonable  that  they  should  be  removed 
Ironi  the  stage,  to  give  place  to  others  who  may  taste 
the  same  pleasures,!  and  exhibit  the  same  churacieristic 
features  of  conduct,  though  diversified  by  various  shades 
of  improvement,  and  occasionally  of  deterioration  ?  In 
so  far  as  the  wisdom  and  goodness  of  the  Almighty  are 
concerned,  these  attributes,  we  may  safely  affirm,  are 
more  conspicuously  displayed  in  his  giving  life  and  en- 
joyment to  successive  millions  of  animated  beings,  than 
if  the  blessings  of  life  were  confined  to  the  existing  ge- 
neration of  men  and  animals. 

As  things  are  at  present  ordered  by  the  wisdom  of  the 
Almighty,  countless  myriads  of  living  creatures  appear 
in  succession  to  taste  the  blessings  of  existence,  or  to 
celebrate  their  Maker's  praise,  either  by  the  voice  of 
intelligence,  or  by  the  mute,  yet  expressive  testimony  of 
their  actions.  Nay,  the  dispensation  of  death,  which  we 
so  generally  deplore,  furnishes  scope  for  the  enjoyment 
of  some  of  the  purest  pleasures  which  man  can  experi- 
ence here  below.  For  the  constant  waste  of  the  species 
is  supplied  by  children  born  in  our  own  image,  in  whose 
happiness  we  are  deeply  interested,  whom  we  view  as 
our  representatives  to  other  generations,  and  in  whom  our 
lives  are  so  bound  up,  that  death  can  scarcely  appear 
even  a  natural  evil,  when  we  have  transmitted,  as  it 
were,  our  existence  and  our  comforts  to  others,  whom 
we  love  as  our  own  souls. 

Thus,  then,  viewing  that  dispensation  of  the  Almighty 
which  has  doomed  all  mankind  to  death,  merely  as  a 
measure  of  the  divine  government,    and   unconnected 


»  The  inordinate  love  of  life  is  strongly  pictured  in  the  lines  which  represent  the  feelings  of  the  effeminate  Mxcenas: 

Debilem  facito  manu, 
Debilem  pede,  coxa, 
Tuber  adstrue  gibberum, 
Lubricos  qiiate  denies; 
Vita  dum  siiperest,  bene  est; 
Hanc  mihi,  veV  acuta 
Si  sedesm  cruce,  sustine. 


7  Lusisti  satis,  edisti  satis,  atque  bibisti, 
Tempus  discedere. 
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wiih  our  particular  feelings,  it  cannot  but  appear  per- 
fectly consistent  with  propriety  and  wisdom.  It  is  use- 
ful for  bringing  a  change  of  actors  on  the  stage  of  hu- 
man life,  that  old  vices  may  be  forgotten,  that  inveterate 
habits  of  wickedness  may  be  destroyed,  and  that  new 
improvements  may  be  introduced  in  morals,  politics,  and 
leligion;  or  that  a  fresh  generation  may  admire  and  re- 
vere the  fabric  reared  by  the  wisdom  of  their  forefa- 
thers, or  bequeathed  to  them  by  the  bounty  of  heaven. 

Could  we  view  death  as  unconcerned  spectators,  we 
have  little  doubt  that  the  conclusions  which  we  have 
stated  a'oove,  would  appear  convincing.  But  we  cannot 
regard  this  grand  consummation  with  feelings  of  indif- 
ference :  it  appears  as  a  formidable  evil  and  a  terrible 
catastrophe  to  every  one  who  values  the  blessings  of  life, 
or  prizes  the  endearments  of  social  intercourse;  for  all 
these  must  be  surrendered  ;  and  to  remain  entirely  un- 
affected under  such  prospects,  would  bespeak  more  in- 
sensibility than  sound  philosophy. 

But  this  overpowering  evil  has  a  compensation  in  the 
hopes  of  immortality,  which  the  light  of  nature  taught 
the  more  virtuous  among  the  heathen  to  cherish,  and 
which  Christianity  has  unfolded  with  the  most  com- 
manding influence.  The  doctrine  of  the  soul's  immor- 
tality is  second  only  to  the  notions  which  we  entertain 
vespecting  the  attributes  of  God,  in  its  influence  on  the 
conduct  of  moral  agents.  It  is  made  subsidiary  to  the 
laws  in  every  state;  and  we  have  never  known  any  na- 
tion under  a  regularly  organized  system  of  laws  desti- 
tute of  a  belief  of  a  future  slate.  Warburton  affirms, 
that  the  Jewish  theocracy  is  an  exception ;  and  because 
the  rewards  of  virtue,  and  the  punishment  of  vice,  under 
the  Mosaic  economy,  are  all  of  a  visible  and  temporal 
kind,  he  infers  that  there  must  have  been  an  immediate 
divine  interference  to  encourage  the  righteous,  and  keep 
in  awe  the  wicked.  The  argument  may  not  hold  in  the 
full  extent  to  which  he  carries  it;  but  we  have  always 
thought  it  entitled  to  more  attention  than  it  generally  re- 
ceives, and  to  be  deserving  of  other  praise  besides  that 
of  ingenuity  and  profound  learning. 

We  conclude  our  speculations  on  the  existence  of 
evil,  in  the  words  of  an  American  writer,*  whose  views 
on  this  subject  coincide  with  our  own.  "  It  is  difficult 
to  handle  the  necessity  of  evil  in  such  a  manner  as  not 
10  stumble  such  as  are  not  above  being  alarmed  at  pro- 
positions which  have  an  uncommon  sound.  But  if  phi- 
losophers will  but  reflect  calmly  on  the  matter,  they 
will  find,  that,  consistently  with  the  unlimited  power  of 
the  Supreme  Cause,  it  may  be  said,  that,  in  the  best 
ordered  system,  evils  must  have  a  place."  "  If  the 
Author  and  Governor  of  all  things  be  infinitely  perfect, 
then  whatever  is,  is  right.  Of  all  possible  systems,  he 
hath  chosen  the  best ;  and  consequently  there  is  no  ab- 
solute evil  in  the  universe.  This  being  the  case,  all  the 
seeming  imperfections  or  evils  in  it,  are  such  only  in  a 
partial  view  ;  and,  with  respect  to  the  wAo/e  system, 
they  are  goods."  "  For  if  there  be  any  evil  in  the  sys- 
tem that  is  not  good  with  respect  to  the  lu/iolc,  then  is 
the  whole  not  good,  but  evil,  or  at  best  very  imperfect ; 
and  an  author  must  be  as  his  workmanship  is  ;  as  is  the 
effect,  such  is  the  cause.  But  the  solution  of  this  ditTi- 
culty  is  at  hand,  that  there  is  no  evil  in  the  universe. 
What  I  Are  there  no  pains,  no  imperfections  ?  Is  there 
no  misery,  no  vice,  in  the  world  ?  Or  are  not  these  evils? 
Evils  indeed  they  are  ;  that  is,  those  of  one  sort  are  hurt- 


ful, and  those  of  the  other  sort  arc  equally  hurtful  and 
abominable  ;  but  they  are  not  evil  or  mischievous  wiili 
respect  to  the  whole." 

It  forms  a  natural  pari  in  every  regular  discussion  on 
moral  science,  to  examine  the  foundation  on  which  the 
important  doctrine  of  the  soul's  immortality  rests,  wit!i  a 
view  to  ascertain  its  influence  on  human  conduct. 

With  regard  to  the  origin  of  this  doctrine,  it  seems  to 
stand  much  on  the  same  footing  as  our  belief  in  the  being 
of  a  God;  and  the  two  together  constitute  the  whole  of 
natural  theology.  ^Ve  suspect,  however,  that  the  doc- 
trine of  the  soul's  immortality  is,  in  most  cases,  where  it 
has  not  been  expressly  revealed,  the  result  of  traditional 
information,  ralfjer  than  the  ofl'spring  of  reason.  It  is 
true,  indeed,  that  when  once  the  doctrine  is  known,  a 
thousand  arguments  may  be  adduced,  both  from  the  na- 
ture of  God,  and  the  moral  constitution  ol  man,  to  estab- 
lish and  confirm  it ;  but  whether  the  natural  reason  of 
man  would  have  discovered  it,  is  a  question  that  cannot 
possibly  be  solved,  unless  we  can  find  a  nation  cut  off 
from  all  intercourse  of  knowledge,  both  with  its  contem- 
poraries and  predecessors. 

Most  of  the  ancient  philosophers,  with  the  exception 
of  Epicurus  and  his  followers,  believed  in  the  immorta- 
lity of  the  soul.  But  many  of  tliem  held  the  doctrine  in 
a  sense  that  rendered  it  inconsistent  with  a  state  of  re- 
wards and  punishments  in  a  future  world;  for  they  con- 
ceived the  soul  to  be  essentially  immortal,  as  being  an 
emanation  from  the  divine  nature,  into  which  they  sup- 
posed that  it  was  again  absorbed,  when  separated  from 
its  earth-born  companion.  Such  an  opinion  as  this  ne- 
cessarily destroyed  any  influence  which  the  doctrine  of 
immortality  could  have  in  repressing  vice,  or  encourag- 
ing virtue,  or  alleviating  misfortune;  for  if  the  soul  is 
to  have  no  distinct  consciousness,  and  no  separate  exist- 
ence after  death,  it  could  not  be  more  materially  aflcct- 
ed  even  by  annihilation;  and  on  these  principles  wc 
should  be  forced  to  subscribe  to  the  opinion  of  Lucre- 
tius, wiio  strenuously  endeavours  to  establish  the  mate- 
riality and  mortality  of  the  soul. 

Nam  si  tantoperc  est  animi  mutata  potestas, 
Omnis  ut  aclarum  exciderit  retinentia  lerum;  • 
Non,  opiiior,  id  :ib  letho  jam  longiter  err.it. 

All  the  ancient  philosophers  who  held  the  immortality 
of  the  soul,  believed  also  in  its  pre-existence,  or  rather  in 
its  self-existence  and  eternity;  having  an  idea  that,  if  it 
had  a  beginning,  it  could  not  be  necessarily  immortal. 
Modern  philosophers  have  been  affected  by  this  argu- 
ment, and  have,  in  consequence,  been  disposed  to  give 
up  the  idea  of  the  natural  immortality  of  the  soul;  as- 
cribing its  indestructibility  to  the  decree  of  its  Creator, 
and  not  to  any  quality  inherent  in  itself.  We  certainly 
are  not  disposed  to  affirm,  that  the  soul  inherits  immor- 
tality as  an  independent  attribute.  But  we  have  no  he- 
sitation in  affirming,  that  we  can  have  no  idea,  from  any 
thing  we  observe  in  the  visible  world,  of  the  annihilation 
of  any  created  substance.  We  see  dissolution,  separa- 
tion, or  division  of  parts,  or  alteration  of  form  and  figure; 
but  by  no  process  to  which  any  material  substance  can 
be  subjected,  do  we  perceive  any  thing  that  approaches 
to  annihilation.  If  a  miracle  was  necessaiy  to  call 
matter  into  existence,  we  conceive  that  a  miracle  would 
be  no  less  necessary  to  produce  its  annihilation  and  ex- 
tinction. 
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On  these  principles,  liien,  we  do  not  think  it  quite 
evident  that  every  thing  which  is  created  must  be  ne- 
cessarily mortal.  We  ought  rather  to  inl'er,  that  it  has 
received  an  existence  which  nothing  but  a  miraculous 
interference  ot"  divine  power  can  destroy.  But,  what- 
ever may  be  thought  of  the  natural  durability  of  mate- 
rial substances,  it  is  evident  that  the  soul  is  not  compos- 
ed of  matter,  and  therefore  cannot  be  affected  by  any  of 
the  accidents  which  seem  to  dissolve  or  to  destroy  it. 
The  soul  is  conscious  of  feeling,  thinking,  judging,  rea- 
soning, qualities  which  ills  not  even  possible  to  conceive 
to  belong  to  matter.  All  the  properties  of  matter  may 
be  reduced  to  extension,  figure,  colour,  bulk,  hardness, 
softness,  and  the  like,  which  have  no  more  resemblance 
to  any  of  the  known  properties  of  mind,  than  a  sunbeam 
has  to  the  earth  which  it  enlightens.  Since,  then,  it  is 
not  possible  to  institute  any  comparison  between  the  pro- 
perties of  mind  and  matter,  it  is  evidently  illogical  and 
inconclusive,  to  argue  that  the  soul  must  fall  with  our 
material  bodies.  The  body  is  corrupted,  changed,  and 
disorganized,  by  the  division  or  dissolution  of  its  parts. 
This  is  the  only  idea  that  our  senses  present  to  us  of 
death.  But  it  is  not  even  possible  to  conceive  that  the 
mind  can  be  subjected  to  such  a  process;  for  it  is  not 
composed  of  parts:  it  is  indivisible  and  i.idiscerptible, 
and  cannot  be  afl'ected  by  any  of  the  accidents  which 
alter  or  derange  a  material  and  divisible  substance. 

Another  argument  for  the  soul's  immortality  may  be 
drawn  from  the  faculties  with  which  it  is  endowed.  It 
is  evidently  possessed  of  powers  capable  of  indefinite 
improvement:  we  can  scarcely  form  an  idea  of  any 
limits  which  can  be  set  to  its  advancement.  This  im- 
provement of  the  soul,  however,  is  scarcely  begun  in  the 
present  world  :  a  man  has  barely  time  to  look  about  him, 
and  contemplate  the  attainments  to  which  he  may  aspire, 
when  he  is  cut  off  in  the  very  commencement  of  his  ca- 
reer of  improvement,  and  prevented  from  making  those 
advances  in  virtue  and  knowlrdge,  of  which  he  feels  his 
nature  to  be  susceptible. 

Now,  we  may  reasonably  ask,  why  such  extensive  ca- 
pabilities should  be  given  to  the  soul,  if  it  is  to  be  ex- 
tinguished before  they  are  evolved  .'  It  is  a  common  ob- 
servation, that  God  does  nothing  in  vain;  that  there  is 
nothing  superfluous,  unnecessary,  or  redundant,  through 
all  the  works  of  nature  ;  that  every  animal  has  organs 
and  instincts  adapted  to  its  necessities  and  its  uses;  and 
is  never  furnished  with  faculties  or  propensities  for 
which  there  is  no  adequate  exercise  or  enjoyment.  We 
may  naturally  conclude,  then,  that  those  faculties  in  man 
which  enable  him  to  contemplate  the  divine  nature,  and 
to  resemble  the  divine  perfections,  are  intended  for  a 
higher  sphere  of  existence,  where  they  will  be  fully  un- 
folded and  fully  gratified  ;  which  is  by  no  means  the  case 
in  the  present  world. 

Again  :  from  every  idea  that  we  can  form  of  God,  we 
are  forced  to  conclude,  that  he  must  be  offended  with 
vice,  and  pleased  with  virtue  ;  and,  of  consequence,  that 
the  one  will  be  punished,  and  the  other  rewarded.  This, 
however,  is  evidently  not  done  in  the  present  world  ;  for 
here  vice  often  reigns  triumphant,  whilst  virtue  is  calum- 
niated and  oppressed.  We  may,  therefore,  natur.».lly 
conclude,  that  there  must  be  a  period  of  retribution, 
when  all  these  irregularities  shall  be  finally  adjusted. 

But,  in  truth,  were  God  actually  to  punish  and  re- 
ward virtue  in  the  present  world,  it  would  not  remove 
one  of  our  doubts  and  ditliculties  as  to  the  equity  of  the 
divine  administration,  unless  wc  were  possessed  of  the 


omniscience  of  the  Sovereign  Judge,  and  knew  precisely 
all  the  motives  by  which  the  actors  have  been  influenced ; 
for  in  these  alone  consists  the  merit  and  the  demerit  of 
their  conduct.  As  such  knowledge  as  this  is  wisely  denied 
us  in  the  present  world,  the  season  of  final  retribution  is 
properly  deferred  till  the  time  when  the  secrets  of  every 
heart  shall  be  made  known,  and  the  whole  universe  made 
to  recognise  the  justice  and  wisdom  of  the  divine  admi- 
nistration. 

It  is  indeed  said,  that  virtue  is  its  own  reward,  and 
vice  its  own  punishment,  even  in  the  present  world;  and 
certainly  it  cannot  be  denied,  tliat  the  man  who  violates 
the  eternal  laws  of  providence  will  find  himself  punished 
in  the  very  transgression.  But  a  cautious  sinner  may 
avoid  all  these  consequences;  he  may  be  filled  with 
envy,  malignity,  dishonesty,  and  every  evil  affection;  his 
character  may  be  stained  with  every  shade  and  degree  of 
moral  turpitude  in  the  sight  of  God,  whilst  it  appears 
spotless  and  unsullied  in  the  eyes  of  men.  There  is  no 
temporal  punishment  provided  for  such  guilt  as  this  ; 
even  conscience  docs  not  necessarily  prove  an  avenger; 
on  the  contrary,  the  wretch  may  find  a  kind  of  fiend-like 
enjoyment  in  the  gratification  of  his  unhallowed  affec- 
tions. We  grant,  indeed,  that  the  virtuous  may  expe- 
rience much  happiness  in  the  approbation  of  their  con- 
science, even  amidst  the  trou!)lcs  and  calamities  of  life  ; 
but  this  is  only  in  consequence  of  a  conviction  that  they 
are  acting  according  to  the  eternal  rules  of  rectitude 
which  God  has  established,  and  that  consequently  their 
conduct  must  be  pleasing  to  him.  The  wicked,  on  the 
other  hand,  often  experience  the  greatest  torture  in  the. 
cor.ipunction  and  remorse  of  their  consciences ;  but 
this  arises  solely  from  the  fear  of  future  punishment, 
which  their  guilty  consciences  tell  them  they  have  de- 
served. 

Such  are  some  of  the  arguments  wliich  the  liglit  of 
nature  furnishes  in  favour  of  the  soul's  immortality  ;  a 
doctrine  which  has  had  a  most  extensive  reception,  and 
a  no  less  extensive  influence  in  every  state  of  human 
society.  The  vulgar,  who  were  not  misled  by  philoso- 
phical speculations,  had  distinct  views  of  a  state  of  re- 
ward and  punishment;  and  though  their  creed  was,  in 
many  respects,  very  erroneous,  and  very  absurd,  we  firm- 
ly believe  that  it  had  more  cflicacy  than  all  the  laws  that 
ever  were  invented  by  man,  in  directing  to  that  line  of 
conduct  which  was  conceived  to  be  agreeable  to  the  will 
of  the  gods. 

The  question  of  Liberty  and  Necessity. 

The  question  of /fAfrfy  and  necessity  has  always  been 
conceived  to  be  intimately  coimected  with  morals;  and 
has  had  a  place  in  almost  all  systems  of  moral  science. 
Yet  none  has  been  involved  in  such  perplexity  ;  and  on 
none  do  the  opinions  of  writers  appear  so  diametrically 
opposite  to  each  other.  We  consider  this  as  a  sure 
proof  that  they  do  not  understand  each  other's  reason- 
ing, or  that  they  afiix  totally  different  ideas  to  the  terms 
in  which  their  propositions  are  announced;  and  whilst 
they  are  exhausting  their  ingenuity  in  demolishing  tlie 
arguments  of  their  adversaries,  they  a:  e  very  often  only 
combating  the  phantoms  which  their  own  imagination 
has  raised.  The  advocates  for  liberty,  on  the  one  hand, 
charge  the  opposite  doctrine  with  many  tremendous  con- 
sequences. They  represent  it  as  subversive  of  all  moral 
agency,  as  breaking  down  the  fences  of  virtue,  and  open- 
ing the  door  to  immorality  and  irreligion.     And  it  must 
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be  confessed,  that  Hobbes  and  others  have  held  ihe  doc- 
trine in  such  a  fui'in  as  fully  to  authorize  these  conclu- 
sions. But,  on  the  o'hcr  hand,  Leibiiiiz  and  Edwards 
slate  the  doctrine  of  necessity  in  such  a  way,  as  to  vindi- 
cate it  from  all  such  charges  ;  and  the  latter  author  un- 
dertakes to  demonstrate,  that  the  opposite  scheme  infal- 
libly brings  along  with  it  all  the  evil  consequences  whii  h 
its  advocates  have  attempted  to  connect  with  the  doc- 
trine of  necessity. 

It  is  evident  from  this,  that  there  must  be  some  grie- 
vous misunderstanding  on  the  one  side  or  the  other  ; 
for  without  tins,  it  would  be  impossible  to  conceive  that 
men  of  learning  and  ingenuity,  as  the  disputants  in  this 
controversy  generally  art-,  should  arrive  at  such  oppo- 
site conclusions  on  llie  same  subject.  Whether  we  shall 
be  able  to  untie  this  Gordian  knot  to  the  satisfaction  of 
our  readers,  we  think  is  very  doubtful.  We  shall  en- 
deavour, however,  to  give  a  fair  view  of  the  question, 
and  shall  state  without  resirve  our  own  opinion. 

The  advocates  for  liberty  are  hard  pressed  by  the  ar- 
gument that  the  will  is  inlluenced  by  the  last  determina- 
tion of  the  understanding,  or  by  previous  habits,  or  by 
that  which  appears  at  the  time  most  desirable.  If  they 
admit  this,  the  question  is  decided ;  for  that  liberty 
which  they  reckon  essential  to  moral  action  is  destroyed. 
This  is  confessed  by  Archbishop  King,*  who  brings  the 
matter  to  a  very  distressing  dilemma;  for  he  says,  that 
if  the  will  is  inlhicnced  by  reason,  it  is  not  free  ;  and,  if 
it  is  not  thus  influenced,  it  acts  irrationally.  One  would 
not  think  it  easy  to  escape  from  the  horns  of  this  di- 
lemma;  but  this  author  attempts  it  by  a  method  almost 
peculiar  to  himself;  for,  with  the  exception  of  his  very 
able  commentator,  we  scarcely  know  any  who  has  adopt- 
ed it.  His  scheme  is,  that  "  things  are  not  chosen  be- 
cause they  are  good,  but  become  good  because  they  are 
chosen." 

We  would  here  notice  the  strange  idea  that  this  author, 
and  indeed  almost  all  the  advocates  for  liberty,  entertain 
respecting  the  nature  of  human  freedom.  According  to 
their  notion,  a  perfectly  wise  and  good  man,  who  cannot 
possibly  tvill  what  is  foolish  or  wicked,  is  subject  to  a  ne- 
cessity destructive  of  virtue  and  moral  responsibility. 
On  the  same  principle,  it  might  be  said  that  the  Supreme 
Cause  cannot  be  free,  because  he  cannot  but  do  that 
which  is  wisest  and  best.  This,  as  Di.  Clarke  observes, 
is  a  necessity,  not  of  nature  or  of  fate,  but  of  fitness  and 
■wisdom  ;  a  necessity  consistent  with  the  greatest  free- 
dom and  most  perfect  choice  ;  for  the  only  foundation  of 
this  necessity  is  such  an  unalterable  rectitude  of  will, 
and  perfection  of  wisdom,  as  makes  it  impossible  for 
a  wise  being  to  act  foolishly.  "  Though  God  is  a  most 
perfect  and  free  agent,  says  the  same  author,  yet  he  can- 
not but  do  always  what  is  best  and  wisest  on  the  whole. 
The  reason  is  evident ;  because  perfect  wisdom  and  good- 
ness are  as  steady  and  certain-  principles  of  action,  as 
necessity  itself;  and  an  infinitely  wise  and  good  Being, 
endued  with  the  most  perfect  liberty,  can  no  more  choose 
to  act  in  contradiction  to  wisdom  and  goodness,  than  a 
necessary  agent  can  act  contrary  to  the  necessity  by 
which  it  is  acted  ;  it  being  as  great  an  absurdity  and  im- 
possibility in  choice,  for  infinite  wisdom  to  choose  to  act 
unwisely,  or  infinite  goodness  to  choose  what  is  not  good, 
as  it  would  be  in  nature  for  absolute  necessity  to  fail  of 
producing  its  necessary  effect." 

We  may  apply  this  subject  to  human  agents  in  the 


words  of  Mr.  Locke.  "  'Tis  not  a  fault,  but  a  perfectioi) 
of  our  nature,  to  desire,  will,  and  act,  according  to  the 
last  result  of  a  fair  examination.  This  is  so  far  from 
being  a  restraint  or  diminution  of  freedom,  that  it  is  the 
very  improvement  and  benefit  of  it  :  it  is  not  an  abrulge- 
meni,  it  is  tne  end  and  use  of  our  liberty  ;  and  the  fartlier 
we  are  rcmi^vcd  fiom  such  a  determination,  the  nearer 
we  are  to  misery  and  slavery.  A  perfect  indifference  in 
the  mind,  not  de'eiminable  by  its  last  judgment  of  the 
good  or  evil  that  is  thought  to  attend  its  choice,  would 
be  so  far  from  being  an  advantage  and  excellency  of  any 
intellectual  nature,  that  it  would  be  as  great  an  imper- 
fection, as  the  want  of  indifferency  to  act  or  not  to  act, 
till  determined  by  the  will,  would  be  an  imperfection  on 
the  other  side.  It  is  as  much  a  perfection,  that  desire  or 
the  power  of  prefciring  should  be  determined  by  good, 
as  that  tlie  power  of  acting  should  be  determined  by  the 
will ;  and  the  certainer  such  determination  is,  the  greater 
the  perfection.  Nay,  were  we  determined  by  any  thing 
but  the  last  result  of  our  own  minds,  judging  of  the  good 
or  evil  of  any  action,  we  were  not  free.  The  very  end 
of  our  I'reedani  being,  that  we  might  attain  the  good  we 
choose  ;  and,  therefore,  every  man  is  brought  under  a 
necessity,  by  his  constitution  as  an  intelligent  being,  to 
be  determined  in  willing,  by  his  own  thought  and  judg- 
ment, what  is  best  for  him  to  do  ;  else  he  would  be  un- 
der the  determination  of  some  other  than  himself,  which 
is  vant  of  liberty.  And  to  deny  that  a  man's  will  in 
every  determination  follows  his  own  judgment,  is  to  say 
that  a  man  wills  and  acts  for  an  end  he  would  not  have, 
at  the  same  time  that  he  wills  and  acts  for  it.  For  if  he 
prefers  it  in  his  present  thoughts  before  any  other,  it  is 
ph'.in  he  then  thinks  better  of  it,  and  would  have  it  before 
any  other;  unless  he  can  have,  and  not  have  it,  will,  and 
not  will  it,  at  the  same  time  ;  a  contradiction  too  mani- 
fest to  be  admitted.  If  to  break  loose  from  the  conduct 
of  reason,  and  to  want  that  restraint  of  examination  and 
judgment,  that  keeps  us  from  doing  or  choosing  the 
woise,  be  liberty,  madmen  and  fools  are  the  only  free 
men.  Yet  I  think  nobody  would  choose  to  be  mad,  for 
the  sake  of  such  liberty,  but  he  that  is  mad  already." 

King  gives  up  all  idea  of  vindicating  the  freedom  of 
the  human  will  on  any  other  principle  than  that  which 
he  has  adopted,  viz.  that  things  chosen  derive  their  value 
from  the  choice  of  the  mind  ;  and  we  think  it  may  be 
fairly  concluded,  that  the  cause  is  lost  if  it  has  no  better 
support.  He  complains  that  the  fiiends  of  the  opposite 
doctrine  deal  in  subtleties,  and  in  arguments  remote  from 
common  feeling  and  common  apprehension.  But  the 
charge  may  with  justice  be  retorted  on  himself,  and  it 
may  be  affirmed,  that  none  has  ever  advanced  such  a 
paradoxical  argument  on  the  subject,  nor  maintained  it 
by  such  subtle  and  paradoxical  reasoning.  It  is  indeed 
gratifying  to  think  of  the  mind's  omnipotence,  and  of  its 
superiority  over  the  circumstances  of  time,  place,  and 
accident;  and  there  can  be  no  doubt,  that,  with  proper 
regulation,  it  may  be  the  fabricator  of  its  own  happiness. 
But  this  is  not  to  be  effected  by  a  mere  independent  fiat  of 
the  will, and  by  the  creation  of  means  to  secure  happiness; 
but  by  a  judicious  application  and  proper  use  of  those  cir- 
cumstances which  are  presented  in  the  arrangements  of 
Providence.  Before  the  mind  can  have  that  indepen- 
dence on  circumstances  which  this  author  assigns  to  it, 
it  would  require  to  be  not  only  omnipotent,  but  omni- 
scient.    It  must  either  be  omnipotetit,  to  model  events 
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by  a  simple  volition,  as  the  Almighty  did,  wlien  he  call- 
ed all  things  into  existence;  or  it  must  be  omniscient, 
that  its  volitions  may  not  interfeie  with  the  established 
order  of  nature  :  but  the  author  claims  neither  of  these 
attributes  for  it,  when  he  asserts  its  independence  on  na- 
ture, judgment,  association,  and  reasoning.  All  that  he 
claims  lor  it  is,  that  it  should  be  able  to  discern  the  tilings 
vhich  arc  possible  from  those  which  are  impossible,  and 
thus  provided,  it  has  its  happiness  completely  in  its  own 
power.  "  That  person  must  be  happy,"  says  he,  "  who 
can  always  please  himself;  but  this  agent  can  evidently 
do  so.  For  since  things  are  supposed  to  please  him,  not 
by  any  necessity  of  nature,  but  by  mere  election,  and 
there  is  nothing  which  can  compel  him  to  choose  this 
rather  than  another  ;  it  is  plain  that  the  agent  endowed 
wiih  this  power  may  always  choose  such  things  as  it 
can  enjoy,  and  refuse,  that  is,  not  desire  or  not  clioose 
those  things  which  are  impossible  to  be  had.  And  from 
hence  it  appears  of  how  great  importance  it  is,  whether 
that  whereby  things  become  agreeable  to  the  appetite, 
be  established  by  nature,  or  effected  by  the  agent  him- 
self. For  if  good  and  evil  proceed  from  nature,  and  be 
inherent  in  objects,  so  as  to  render  them  agreeable  or 
disagreeable  antecedent  to  the  election,  the  happiness  of 
this  agent  will  always  depend  upon  them  ;  and  unless 
the  whole  series  of  things  be  so  ordered,  that  nothing  can 
happen  contrary  to  his  appetites,  he  must  fall  short  of 
happiness." 

Now,  though  we  certainly  should  be  sorry  to  coun- 
tenance the  doctrine,  that  a  man's  happiness  is  entirely 
at  the  mercy  of  e.xternal  circumstances;  (for  there  are 
many  rational  considerations  which  tend  to  diminish 
the  influence  which  adverse  circumstances  would  other- 
wise exert  over  our  happiness  ;)  yet  we  affirm,  with  per- 
fect confidence,  that  there  are  pains,  trials,  and  disap- 
pointments, which  must  produce  unhappiness,  unless 
they  are  counteracted  by  reason,  hope,  or  religion.  Ac- 
cording to  the  doctrine  wliich  we  are  combating,  a  man 
when  placed  on  the  rack  ought  not  to  be  unhappy  ;  for 
the  mind  is  altogether  independent  on  such  circum- 
stances. But  certainly  there  is  no  man  whose  feelings 
are  not  paralysed  by  disease,  but  must  feel  pain  in  such 
circumstances;  and  if  pain  be  not  an  evil,  then  the  in- 
genious author  should  have  given  a  different  form  to 
liis  very  important,  though  in  many  respects  very  eccen- 
tric. Essay  on  the  Origin  and  Tendency  of  Evil;  and 
should  have  endeavoured  to  show  that  no  such  thing  as 
evil  exists  in  the  universe. 

This  holds  undoubtedly  true  with  regard  to  physical 
evil ;  for  if  there  be  nothing  in  external  circumstances 
which  has  a  direct  tendency  to  affect  our  happiness, 
then  it  is  idle  to  talk,  as  the  author  has  done  at  so  great 
length  in  the  first  part  of  his  book,  of  the  physical  evils 
of  hunger,  disease,  death,  &c.  And  Leibnitz  has  shewn 
no  less  clearly,  that  if  the  mind  choose  without  a  motive, 
there  can  be  no  moral  evil  ;  for  moral  evil  consists  in  a 
wrong  choice,  and  if  there  be  nothing  to  direct  the 
choice,  how  can  it  be  wrong?  "  Dans  le  fond,  bien  loin 
que  ce  soit  montrer  la  source  du  mal  moral,  c'est  vou- 
loir  qu'il  n'y  en  ait  aucune.  Car  si  la  volontfe  se  deter- 
mine sans  qu'il  y  ait  rien,ni  dans  la  personne  que  choisit, 
ni  dans  I'objet  qui  est  choisi,  qui  puisse  porter  au  choix, 
il  n'y  aura  aucune  cause,  ni  raison  de  cette  election :  et 
comme  le  mal  moral  consiste  dans  le  mauvais  choix, 
c'est  avouer,  que  le  mal  moral  n'a  point  de  source  du 
tout.  Ainsi  dans  les  regies  de  la  bonre  mctaphysique, 
il  fraudroit  qu'il  n'y  ent  point  de  mal  moral  dans  la  na- 


ture ;  ct  aussi  par  la  meme  raison,  il  n'y  auroit  point  dc 
bien  moral  non  plus,  et  toulc  la  moralite  seroit  detruite." 
Remarques  sur  la  Livre  de  L'Origine  clii  Mal. 

Hume  has  observed,  and  there  is  undoubtedly  truth 
in  the  observation,  that  we  can  trace  a  general  course 
of  human  conduct  almost  with  as  much  certainty  as  we 
can  trace  a  general  course   of  nature  ;  that  is,  we  may 
pronounce  that  men  will  act   in   a  certain  way  in  given 
circumstances  with  as  much  confidence,  as  that  trees 
will  grow  in  a  given  situation  :  and   he  justly  considers 
this  determination  which    the    conduct    receives   from 
circumstances  as  subversive  of  that  liberty   for  which 
many  contend.     Yet,  unless  we  can  remove  this  influ- 
ence of   motives,    that  indifference  which    is    reckoned 
essential  to  liberty    is  completely  destroyed.     And   how 
is  it  possible  to  remove  this  influence  ?     It  is  directly 
contrary  to  the  whole  scheme  of  our  philosophy  to  sup- 
pose it  possible  ;  for  we  have  assumed  it  as  an  unques- 
tionable principle,  that  the  general  course  of  nature  in- 
fluences both  our   moral  and  intellectual  associations: 
that  with  regard  to  intellectual  attainments,  the   mind 
does  liule  more  than  methodize  the  facts,  and  treasure 
up  the  relations  presented  in  the  course  of  nature;  and 
the  whole  of  this  article  has  been  conducted  on  the  sup- 
position that  our    olitions  are  influenced  with  infallible 
certainty,  by  the  circumstances  of  our  nature,  and  the 
visible  arrangements  of  providence.     The  beautiful  or- 
der which  we  observe  among  the   works  of  God  is  in- 
tended to  facilitate  the  acquisition  of  knowledge,  and 
render  the  path  to  the  temple  of  science  attractive  and 
delightful ;  and  it  is  equally  intended  to  influence  our 
volitions  and  our  moral  perceptions ;  for  it  would  be  a 
most  extraordinary  inconsistency,  to  affirm  that  God  has 
formed  arrangements  for  human  happiness,  and  yet  that 
men  act  at  random,  without  any  regard  to  the  manifest 
will  of  heaven. 

The  advocates  of  liberty  contend  that  the  scheme  of 
necessity  renders  means,  exhortations,  promises,  and 
tlireatenings,  altogether  unavailing.  Without  stopping 
to  obviate  this,  at  present,  we  would  merely  observe, 
that  their  own  plan  must  produce  this  eff'ect  in  a  ten- 
fold degree,  for  it  lies  at  the  foundation  of  their  scheme, 
that  motives  do  not  influence  ;  for  if  they  did,  there 
would  be  an  end  of  liberty  ;  and  if  motives  do  not  in- 
fluence, what  is  the  use  of  exhortations,  promises,  or 
threatenings. 

But  will  any  man,  whose  ideas  are  unsophisticated 
by  a  philosophical  or  theological  system,  pretend  to  say 
that  the  mind  is  not  influenced  by  instinct,  education, 
association,  habit,  passion,  prejudice,  £cc.  &c.  ?  And  if 
if  it  be  thus  influenced,  there  is  an  end  of  indifference 
of  choice,  and  with  it  of  liberty.  Law,  in  his  commen- 
tary on  King's  Essay,  supports  the  principle  of  indif- 
ference by  the  following  reasoning.  ''  Let  a  thing  ap- 
pear never  so  pleasant  and  agreeable,  never  so  reason- 
able, fit,  and  eligible  to  us,  yet  there  is  still  a  natural 
possibility  for  us  to  will  the  contrary,  and  consequently 
the  bare  flower  of  ivilling  is  in  itself  indiff'erent  to  either 
side."  There  is  a  fallacy  here.  In  perception,  the 
mind  is  almost  wholly  passive,  and  simply  receives  the 
impressions  made  upon  it  through  the  medium  of  the 
senses  ;  in  volition  it  is  wholly  active.  Volition  does  not, 
like  perception,  impart  any  feeling  to  the  mind  ;  it  is 
merely  the  organ  or  instrument,  by  means  ot  which  the 
mi'ji'i  manifests  its  determinations ;  and  the  will  never 
can  be  indiff'erent  when  it  is  in  action  ;  when  it  is  not  in 
action,  it  is  in  nonentity.    And  with  regard  to  what  this 
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author  says,  Ibat  there  is  a  natural  fioasibility  for  the 
mind  to  Ibrm  a  choice,  in  opposition  to  cvciy  perceived 
advantage,  and  every  preponderating  circumstance,  the 
fact  is  admitted  by  every  enlightened  necessitarian,  and 
he  only  wishes  this  author,  and  all  who  favour  his  senti- 
incnts,  to  keep  in  mind  the  distinction  between  physical 
and  moral  impossibility.  These  arc  generally,  perhaps 
industriously,  conloundcd  by  the  advocates  for  lil)erly, 
with  a  view  to  bring  odium  on  the  opposite  doctrine ; 
and  they  rejiresent  the  scheme  of  necessity  as  resembling 
a  tyrant,  who  should  bind  a  man  to  the  ground  with 
fetters,  and  then  punish  him  because  he  does  not,  in 
these  circumstances,  obey  the  command  to  rise  and  wall;. 

There  cannot  be  a  grosser  misrepresentation  of  the 
doctrine.  In  the  supposed  case  the  mind  is  free,  but 
the  body  is  subject  to  physical  restraints,  which  pre- 
vent volition  from  issuing  in  action.  But  in  all  moral 
delinquencies,  the  mind  is  indisposed  or  enslaved  ;  and 
the  inability  to  act  proceeds  only  from  its  own  want  of 
inclination.  No  restraint  whatever  is  laid  on  the  mind; 
it  goes  wrong,  not  in  consequence  of  any  perceived  con- 
straint, but  merely  by  yielding  to  the  bias  of  its  own  in- 
clinations. However  stror.g  any  temptation  may  be,  no 
man  can  say  that  it  is  absolutely  irresislable  ;  were  it  so, 
it  would  amount  lo  p/iysical  impossibility,  and  would  ex- 
empt from  all  blame,  and  from  all  moral  impossibility. 
Hut  the  man  who  yields  to  temptation  is  only  subject  to 
a  moral  inability,  induced  by  bad  habits,  which  he  has  no 
inclination  to  resist.  In  short,  he  iviUs  to  go  wrong,  and 
with  his  own  full  and  perfect  consent  runs  headlong  into 
vice  or  folly.  Physical  restraint  is  always  palpable  ; 
moral  restraint  cannot  be  so  :  for  the  evil  rests  in  the 
■will  itself,  or,  to  speak  more  properly,  in  the  mind  which 
actuates  the  will :  and  it  is  not  sensible  either  of  restric- 
tion or  constraint  whilst  it  is  following  the  decided  bent 
of  its  inclinations. 

Would  it  not,  then,  be  in  the  highest  degree  absurd, 
for  any  man  to  complain  that  his  liberty  is  impaired, 
when  he  is  both  villing  and  acting  as  he  pleases.  And 
this  species  of  liberty,  and  it  is  the  only  one  of  which 
we  have  any  conception,  is  left  entire  by  the  advocates 
for  necessity.  But  the  liberty  of  indifference,  so  much 
contended  for,  is  incomprehensible.  If  it  consists  in  act- 
ing without  motives,  there  can  be  no  more  merit  or  de- 
merit in  the  actions  than  if  they  proceeded  from  blind 
fate  or  accident  ;  or  if  it  consist  in  the  power  of  acting 
contrary  to  motives,  it  cannot  surely  be  thought  a  very 
enviable  prerogative  to  have  the  privilege  of  acting 
in  opposition  to  reason. 

That  we  are  influenced  by  motives  is  certain:  the 
person  who  despises  them  is  not  entitled  to  the  appella- 
tion of  a  rational  being  :  and  that  God  has  intended  that 
we  should  be  influenced  in  a  particular  way,  is  no  less 
certain  ;  for  our  instincts,  appetites,  and  passions  have 
distinct  and  definite  objects,  to  which  they  are  adapted  ; 
and  the  whole  course  of  nature  and  providence  co-ope- 
rates with  them  in  directing  our  conduct  to  particular 
ends.  So  far,  then,  we  may  say,  without  hesitation,  that 
the  liberty  of  indifference  is  destroyed  by  the  decree  of 
heaven  ;  and  that  God  himself,  by  the  arrangements  of 
his  providence,  has  controlled  the  volitions  and  the  con- 
duct of  men. 

Shall  we  then  ascribe  to  God  the  sins  of  men,  and  the 
various  aberrations  of  human  conduct?  This  conse- 
quence would  he  unavoidable,  were  men  swayed  by  a 
physical  necessity,  and  did  their  reason  tell  them  that 
it  is  abaolutcly  impossible  to  resist  the  suggestions  to 


evil.  But  the  case  is  directly  the  reverse.  Instead  of 
being  constrained  to  do  wrong,  by  a  physical  necessity, 
it  is  quite  apparent  that  God  has  done  every  thing,  as 
far  as  is  consistent  with  the  moral  responsibility  of 
man,  to  cast  the  balance  on  the  other  side,  and  to  con- 
strain human  beings  to  walk  in  the  paths  of  virtue. 
The  miserable  consequences  of  transgresssion,  con- 
science, reason,  sympathy,  jtogcthcr  with  every  original 
or  accessary  feeling  of  our  nature,  concur  in  lending 
their  influence  to  strengthen  the  obligations  of  moral 
duly.  They,  in  fact,  do  all  Out  absolutely  compel  ug, 
to  make  us  virtuous  and  happy.  And  so  far  from 
feelitig  ourselves,  in  any  instance,  constrained  to  do  evil, 
the  compunctions  of  conscience  are  sharpened  by  the 
conviction,  that  we  have  acted  in  opposition  to  the  most 
obvious  inducements  to  virtue.  Whatever  necessity,  M/k 
then,  there  is  arising  out  of  the  appointments  of  heaven, 
it  is  all  on  the  side  of  virtue  ;  and  the  self-condemnation 
of  the  offender  arises  from  the  consciousness  of  having 
resisted  it.  Every  thing  presented  in  the  economy  of 
the  Divine  government  is  either  positively  good,  or  ca- 
pable of  being  turned  to  good.  Riches,  power,  and  ho- 
nours are  designed  by  heaven  to  be  the  rewards  of  in- 
dustry^ bravery,  or  virtue:  and  no  man  can  say  that  God 
has  misled  him,  if  he  aspires  to  the  reward  by  means 
which  are  not  consecrated  by  the  appointment  of  heaven  ; 
and  he  has  no  reason  to  complain,  if  he  finds  misery  and 
disgrace,  instead  of  the  pleasures  which  he  anticipates. 
He  cannot  say  that  he  mistook  the  means  ;  it  is  eviden: 
that  he  understood  them  perfectly,  by  exhibiting  the  sem- 
blance of  those  virtues  which  God  delights  to  honour: 
but  he  expects  to  reach  the  end  by  a  shorter  way  than 
that  which  is  prescribed  by  the  course  of  Providence  ; 
and  he  reaps  misery  as  the  reward  of  his  furtive  attempts 
to  elude  the  decrees  of  heaven. 

No  man  can  say  that  he  is  constrained  to  do  evil  by 
the  circumstances  in  which  he  is  placed  :  for,  as  it  has 
been  said,  every  thing  has  tivo  handles,  and,  according 
as  it  is  employed,  may  be  the  means  of  good,  or  the 
instrument  of  evil.  A  man's  virtue  and  hapi)iness  are 
ruined,  we  shall  suppose,  in  certain  circumstances ;  and 
it  is  common  for  him  to  say,  and  for  the  world  to  believe 
him,  that  had  he  not  been  placed  in  such  circumstances, 
he  would  have  been  happy  and  good.  But  it  is  not  his 
circumstances,  nor  consequently  the  appointments  of 
heaven,  which  he  ought  to  blame  ;  for  he  may  see  thou- 
sands, both  virtuous  and  happy,  in  the  same  circumstan- 
ces in  which  he  ceased  to  be  either. 

Let  no  man  then  blame  necessity  for  his  sins.  He  is 
almost  constrained  to  be  virtuous  :  if  the  constraint  were 
complete,  he  would  not  be  a  moral  agent,  nor  the  same 
being  that  he  now  is. 

We  readily  admit  that  there  are  many  things  in  the 
economy  of  the  Divine  administration  which  it  is  quite 
impossiWe  for  finite  understandings  to  comprehend  ;  and 
to  no  subject  is  this  observation  more  applicable  than  to 
the  one  we  are  now  considering.  For  we  admit  most 
readily,  that  could  we  even  demonstrate  the  view  of  the 
subject  we  have  adopted,  and  which  we  think  might  be 
brought  as  near  to  demonstration  as  any  point  in  morals 
or  religion  can  be,  yet  even  then  difficulties  would  not 
be  wholly  removed  :  nor  will  we  presume  to  say  that 
we  can  satisfactorily  explain  all  the  ways  of  God  on  our 
plan.  We  believe  the  same  admission  will  be  made  by 
every  candid  disputant  on  the  other  side;  and  the  <|iies- 
tion  comes  to  be,  which  scheme  presents  fewest  difiicul- 
ties,  and   solves  the  greatest  number  of  doubts.     The 
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doctrine  of  necessity  is  by  n»  means  the  most  popular, 
but  we  are  fully  convinced  thai  it  is  by  far  the  most  phi- 
losophical, and  that  its  antagonist  doctrine  cannot  stand 
before  it  in  point  of  argument.  The  objections  to  neces- 
sity are  all  of  a  popular  cast;  and  in  removing  them  it 
will  generally  appear  that  we  demolish  the  opposite 
doctrine. 

If  the  advocates  for  liberty  say  that  it  consists  in  a 
man's  willing  vihat  he  fileasea,  and  this  is  their  common 
language,  no  necessitarian  can  have  any  dispute  with 
them  on  this  point :  the  proposition  is  intuitively  true, 
or  rather  it  is  a  truism — lor  a  man  never  can  will  any 
thing  but  what  he  pleases,  unless  it  were  possible  for 
him  to  will  and  not  to  will  the  same  thing  at  the  same 
time.  Whatever  a  man  wills  must,  at  the  moment, 
please  him,  or  he  must  consider  it  most  eligible  at  the 
time — in  fact,  the  expression  is  tantamount  to  saying 
that  a  man  chooses  what  he  chooses.  Whatever  volition 
the  mind  forms  must  be  consistent  with  its  choice,  for 
choice  and  volition  are  the  same  thing  :  they  imply  the  de- 
termination or  election  which  the  mind  has  formed,  and, 
thertfoie,  whenever  volition  is  exerted,  liberty  is  at  an 
end.  The  mind  has  already  received  its  impulse— it  is 
already  in  action,  and  the  quiescence,  and  indifference, 
supposed  to  be  essential  to  liberty,  have  completely  va- 
nished. 

The  proper  question  then  is,  What  is  it  that  induces 
the  mind  to  will  I  And  we  think  it  ought  to  be  admitted 
as  an  axiom,  that  if  it  is  swayed  by  any  thing  external 
to  it,  and  independent  of  it,  or  even  if  it  is  swayed  by 
any  thing  essential  to  its  own  nature,  in  neither  of  these 
views  can  it  be  said  to  be  free,  in  the  sense  in  which 
freedom  is  usually  understood,  as  applied  to  the  human 
mind.  Indeed,  it  seems  to  be  a  most  unreasonable  free- 
dom that  is  contended  for  ;  it  must  arise  without  a  cause 
from  the  self -determining  power  of  the  mind.  Now,  a 
self-determining  power  cannot  be  influenced  by  any 
thing,  otherwise  it  is  not  self-determined  ;  and  if  it  is  not 
influenced  by  any  thing,  then  it  is  a  power  existing  with- 
out a  cause,  of  which  we  can  have  no  conception,  except 
in  the  case  of  the  Supreme  Being. 

Considering  the  subject  speculatively,  one  might  per- 
haps be  at  a  loss  to  determine  which  of  the  two  schemes 
is  most  likely  to  be  abused  ;  for  we  think  it  should 
equally  exempt  a  man  from  responsibility,  to  suppose 
that  he  has  insufficient  motives  to  influence  his  conduct, 
or  that  he  is  bound  by  absolute  irresistible  necessity.  If 
the  author  of  our  nature  has  not  given  us  sufficient  in- 
ducements to  rectitude  of  conduct,  or,  in  other  words, 
if  he  has  not  presented  motives  sufficiently  powerful  to 
influence  our  will,  we  cannot  well  see  how  we  should  be 
answerable  for  the  want  of  proper  volitions ;  if,  on  the 
other 'hand,  our  wills  are  absolutely  controlled,  there 
could  be  no   such  things  as  virtue  or  vice  in  the  world. 

As  we  have  ventured  to  take  a  side  in  this  very  dif- 
ficult question,  we  shall  rest  satisfied  with  vindicating 
our  peculiar  views  from  the  objections  which  have  fre- 
quently been  urged  against  them.  And,  first,  it  is  said 
that  necessity  is  altogether  inconsistent  either  with 
praise  or  with  blame.  Physical  necessity,  or  coercion, 
is  undoubtedly  inconsistent  with  praise  or  blame.  But 
this  is  not  the  case  with  moral  necessity,  otherwise  we 
could  not  ascribe  praise  and  glory  to  the  Most  High, 
who  undoubtedly  acts  under  a  moral  necessity,  for  it  is 
impossible  for  him  to  do    evil ;  not  that  he   wants  the 


power  to  do  so,  but  because  it  is  impossible  for  a  being 
infinitely  wise  and  good,  ever  to  have  an  inclination  to 
do  evil ;  and,  according  as  a  man  advances  in  wisdom 
and  goodness,  he  comes  so  much  nearer  to  a  moral  ne- 
cessity of  doing  what  is  right,  which,  instead  of  being 
a  defect,  constitutes  the  perfection  of  his  nature.  Ha- 
bits and  prepossessions  in  favour  of  virtue,  which  un- 
doubtedly destroy  the  equilibrium  of  indifference,  and 
consequently  impair  or  destroy  the  freedom  of  the  will, 
so  far  from  lessening  our  ideas  of  the  worth  of  the  agent, 
increase  them  in  the  highest  degree  ;  and  where  we  see 
a  fixed  and  determined  bias  to  virtuous  actions,  there  we 
place  our  highest  veneration  and  esteem.  On  the  other 
hand,  a  man  who  is  habitually  vicious,  and  so  strongly 
biassed  and  inclined  to  evil,  as  to  be  incapable  of  virtu- 
ous exertion,  is  always  viewed  with  additional  abhor- 
rence, instead  of  being  considered  as  excused  by  the 
moral  inability  under  which  he  labours.  Moral  inability, 
then,  is  never  considered  as  any  excuse  for  wickedness, 
and  the  nearer  it  approaches  to  moral  impossibility,  the 
character  is  considered  as  so  much  the  more  infamous. 

The  argument  may  be  carried  farther  still.  "  If  it  be 
supposed  that  good  or  evil  dispositions  are  implanted 
in  the  hearts  of  men  by  nature  itself,  yet  it  is  not  com- 
monly supposed  that  men  are  worthy  of  no  praise  or 
dispraise  for  such  dispositions  :  although  what  is  natural 
is  undoubtedly  necessary,  nature  being  prior  to  all  acts 
of  the  will  whatever.  Thus,  for  instance,  if  a  man  ap- 
pears to  be  of  a  very  haughty  or  malicious  disposition, 
and  is  supposed  to  be  so  by  his  natural  temper,  it  is  no 
vulgar  notion,  no  dictate  of  the  common  sense  and  ap- 
prehension of  men,  that  such  dispositions  are  no  vices 
or  moral  evils,  or  that  such  persons  arc  not  worthy  of 
disesteem,  or  odium,  or  dishonour,  or  that  the  proud  or 
malicious  acts  which  flow  from  such  natural  dispositions, 
are  worthy  of  no  resentment.  Yea,  such  vile  natural 
dispositions,  and  the  strength  of  them,  will  commonly  be 
mentioned  rather  as  an  aggravation  of  the  wicked  acts 
that  come  from  such  a  fountain,  than  an  extenuation  of 
them.  Its  being  natural  for  men  to  act  thus,  is  often  ob- 
served by  men  in  the  height  of  their  indignation  ;  they 
will  say,  '  It  is  his  very  nature  ;  he  is  of  a  vile  natural 
temper;  it  is  as  natural  to  him  to  act  so,  as  it  is  to 
breathe  ;  he  cannot  help  serving  the  devil.'  But  it  is 
not  thus  with  regard  to  hurtful,  mischievous  things,  that 
any  are  the  subjects  or  occasions  of  by  natural  necessity, 
against  their  inclinations.  In  such  a  case,  the  necessity, 
by  the  common  voice  of  mankind,  will  be  spoken  of  as  a 
full  excuse.  Thus,  it  is  very  plain,  that  common  sense 
makes  a  vast  difference  between  these  two  kinds  of  ne- 
cessity, as  to  the  judgment  it  makes  of  their  influence 
on  the  moral  quality  and  desert  of  men's  actions."* 

In  the  second  place,  it  is  said  that  the  scheme  of  ne- 
cessity is  inconsistent  with  the  use  of  means,  and  that 
if  virtue  or  vice  come  to  pass  by  necessity,  it  must  be 
useless  to  employ  any  means  to  obtain  the  one  or  avoid 
the  other.  This  is  a  very  groundless  objection,  and 
may,  with  great  advantage,  be  retorted  on  the  opposite 
scheme.  The  whole  scheme  of  necessity  proceeds  on 
the  idea,  that  there  is  a  necessary  connection  between 
means  and  ends,  antecedents  and  consequents.  ''  Ita- 
que  tantum  abest,  ut  praedeterminatio  seu  praedisposi- 
tio  ex  causis  necessitatem  inducat  contrariam  contin- 
genti  vel  libertati  aut  moralitati;  ut  potius  in  hoc  ipso 
distinguatur  fatum  Alahometarutm  a  Christiano,  abiur- 
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dum  a  rational!;  quod  Turcae  causas  non  curant ;  Chris- 
tiani  vero  et  (|uicun(iue  sapuiiit,  tITectum  ex  causa  de- 
ducunt.  Tai'cae  silicet,  iit  lama  est,  (quaniiuani  noii 
omnes  sic  desipu-re  puiem,)  frustra  peslcm  ct  alia  mala 
cvitari  arbiiraiUur  ;  idque  co  pi-actextu  quod  I'utura  vcl 
decrcia  evenlura  situ,  yuici/uid  a^as  aui  non  agas,  quod 
ialsum  est :  cum  ratio  dictet  eum  qui  certo  pesle  mori- 
turus  est,  etiam  ccnissime  causas  peslis  lion  esse  cvi- 
tatufum.  Ncmpe,  ut  recte  Germanico  provcrbio  dici- 
tur,  mors  vult  habere  causam."     Leibnitz. 

It  is,  then,  evidently  inconsistent  to  object  to  the  ne- 
cessitarian that  his  scheme  renders  means  unavailing;, 
"When  he  holds  that  there  is  a  necessary  connection  be- 
tween means  and  ends,  motives  and  action  :  that  when 
certain  means  arc  employed,  certain  ends  will  follow; 
and  that  certain  motives  will  as  certainly  lead  to  parti- 
cular actions.  With  much  greater  justice  may  it  be 
said,  that  the  opposite  scheme  supersedes  the  use  of 
means  ;  for  if  there  be  no  fixed  and  established  connec- 
tion between  means  and  ends,  and  the  advocates  for 
liberty  are  boinid  to  mainliin  that  there  is  not,  for  on 
any  other  supposition,  their  scheme  falls  to  the  ground  ; 
then,  it  would  follow,  that  it  matters  not  what  means 
are  employed, or  whether  any  are  employed  at  all.  There 
could  be  no  such  thing  as  acting  with  wisdom  or  pru- 
idence,  if  we  did  not  see  an  established  connection  be- 
tween certain  actions  or  events  in  the  shape  of  means, 
and  others  which  depend  upon  them  as  their  conse- 
<]uents. 

We  apprehend  it  is  time  to  close  this  discussion.  We 
readily  admit  that  the  scheme  of  necessity  which  we 
have  adopted  has  often  been  abused  and  perverted,  by 
bad  men,  to  the  worst  of  purposes  :  the  Turkish  view 
of  predestination  is  neither  more  nor  less  than  a  gross 
abuse  of  the  doctrine  of  necessity  :  and  it  is  certain  that 
ignorant  reli;.jionists  have  perverted  it  in  the  same  way 
in  many  Christian  countries.  AVe  have  endeavoured  to 
vindicate  the  doctrine  from  such  misconceptions  :  and 
though  we  readily  admit  that  there  arc  many  difficul- 
ties on  the  subject  of  moral  agency,  which  we  cannot 
pretend  to  explain,  yet  we  think  there  are  fewer  on  the 
scheme  of  necessity,  when  rightly  understood,  than  on 
the  generally  received  views  of  liberty. 

Our  readers  v/ill  thank  us  for  presenting  them  with 
the  opinion  of  a  very  acute  writer*  on  this  subject,  who 
conveys  much  weighty  matter  in  small  compass,  and 
states  some  important  considerations,  which  ought  to  be 
taken  into  view  by  disputants  on  both  sides  of  the  ques- 
tion. "  So  far  as  these  necessarians  maintain  the  cer- 
tain influence  of  moral  motives,  as  the  natural  and  suffi- 
cient means  whereby  human  actions,  and  even  human 
thoughts,  are  brought  into  that  continued  chain  of 
causes  and  effects,  which,  taking  its  beginning  in  the 
operations  of  the  infinite  mind,  cannot  but  be  fully  un- 
derstood by  him  ;  so  far  they  do  service  to  the  cause  of 
truth  ;  placing  the  great  and  glorious  doctrines  of  fore- 
knowledge and  providence — absolute  foreknowledge, 
universal  providence,  upon  a  firm  and  pliilosopliical 
foundation."  Thus  far  we  profess  ourselves  the  advo- 
cates for  necessity,  and  we  assent  fully  to  the  following 
observations,  which  are  both  just  and  profound.  "  But 
when  they  go  beyond  this,  when  they  would  represent 
this  influence  of  moral  motives  as  arising  from  a  physi- 
cal necessity,  the  very  same  which  excites  and  governs 
the  motions  of  the  inanimate  creation — here  they  con- 


found nature's  distinctions,  and  contradict  the  very 
principles  they  would  seem  to  have  established.  The 
source  of  their  mistake  is  this,  tliat  they  imagine  a  si- 
militude between  things  which  admit  of  no  comparison 
— between  the  influence  of  a  moral  motive  upon  the 
mind,  and  that  of  mechanical  force  upon  matter.  A 
moral  motive  and  a  mcclianical  force  are  both  indeed 
causes,  and  equally  certain  causes  each  of  its  proper  ef- 
fect;  but  they  are  causes  in  very  different  senses  of  the 
word,  and  derive  their  energy  from  the  most  oppo- 
site principles.  Force  is  only  another  name  tor  an  effi- 
cient cause  ;  it  is  that  which  impresses  motion  upon  body, 
the  passive  recipient  of  a  foreign  impulse.  A  moral 
motive  is  what  is  more  significantly  called  the  Jinat 
cause,  and  can  huve  no  influence  but  with  a  being  that 
proposes  to  itself  an  end,  chooses  means,  and  thus  puts 
itself  in  action.  It  is  true,  that  while  this  is  my  end, 
and  while  I  conceive  these  to  be  the  means,  a  definite 
act  will  as  certainly  follow  that  definite  choice  and 
judgment  of  my  mind,  provided  I  be  free  from  all  ex- 
ternal restraint  and  impediment,  as  a  deternunate  mo- 
tion will  be  excited  in  a  body  by  a  force  applied  in  a 
given  direction.  There  is  in  both  cases  ati  equal  cer- 
tainty of  the  effect;  but  the  principle  of  the  certainty 
in  the  one  case  and  in  the  other  is  entirely  diiVeient, 
which  difference  necessarily  arises  from  the  different 
nature  of  final  and  efficient  causes.  Every  cause,  ex- 
cept it  be  the  will  of  the  Supreme  Deity,  acting  to  the 
first  production  of  substances — every  cause,  I  say,  ex- 
cept this  acting  in  this  singular  instance,  produces  its 
efl'ect  by  acting  u/ion  something  ;  and  whatever  be  the 
cause  that  acts,  the  principle  of  certainty  lies  in  a  ca- 
pacity in  the  thing  on  whicli  it  acts,  of  being  affected 
by  that  action.  Now,  the  capacity  whicli  force,  or  an 
eflicient  cause,  requires  in  the  object  of  its  action,  is  ab- 
solute inertness.  But  intelligence  and  liberty  consti- 
tute the  capacity  of  being  influenced  by  a  final  cause — 
by  a  moral  motive  ;  and  to  this  very  liberty  does  this 
son  of  cause  owe  its  whole  eflicacy,  the  whole  certainty 
of  its  operation  ;  wiiich  certainty  never  can  disprove  the 
existence  of  that  liberty  upon  which  it  is  itself  founded, 
and  of  which  it  afibrds  the  highest  evidence." 

The  following  observations  also,  by  the  same  author, 
on  the  general  aspect  of  the  question,  are  both  mode- 
rate and  judicious,  and  highly  deserving  of  the  atten- 
tion of  every  one  who  engages  in  this  controversy. 
"  The  li!)erty  of  man  and  the  foreknowledge  of  God 
are  equally  certain,  although  the  proof  of  each  rests  on 
different  principles.  Our  feelings  prove  to  every  one 
of  us  that  we  are  free  :  reason  and  revelation  teach  us 
that  the  Deity  knows  and  governs  all  tilings — that 
even  '  the  thoughts  of  man  he  understandeth  long  be- 
fore,' long  before  the  thoughts  arise — long  befo.c  the 
man  himself  is  born  who  is  to  think  them.  Now,  when 
two  distinct  propositions  are  separately  proved,  each 
by  its  proper  evidence,  it  is  not  a  reason  for  denying 
either,  that  the  human  mind,  upon  the  first  hasty  view, 
imagines  a  repugnance,  and  may  perhaps  find  a  difiicul- 
ty  in  connecting  them,  even  after  the  distinct  proof  of 
each  is  clearly  perceived  and  understood.  There  is  a 
wide  difference  between  a  paradox  and  a  contradiction. 
Both,  indeed,  consist  of  two  distinct  propositions,  and  so 
far  only  are  they  alike  :  for  of  the  two  parts  of  contra- 
diction, the  one  or  the  other  must  necessarily  be  false ; 
of  a  paradox,  both  are  often  true,  and  yet,  when  proved 
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to  be  true,  may  continue  paradoxical.  This  is  tlie  ne- 
cessary consequence  of  our  partial  view  of  tliinijs.  An 
inielicct  to  whicu  nothing  should  be  paradoxical  would 
be  infinite.  It  may  naturally  be  supposed  that  para- 
doxes must  abound  the  most  in  metaphysics  and  divi- 
nity, for  "uho  can  find  out  God  unto  ficrfeclion  ?  Yet 
they  occur  in  other  subjects  ;  and  any  one  who  should 
rel'use  his  assent  to  propositions  separately  proved,  be- 
cause when  connectca  they  may  have  been  paradoxical, 
would,  in  many  instances,  be  justly  laughed  to  scorn  by 
the  masters  ol  those  sciences  which  make  the  highest 
pretensions  to  certainly  and  demonstration.  In  all  these 
cases  there  is  generally,  in  the  nature  of  things,  a  limit 
to  each  of  the  two  contrasted  propositions,  beyond  which 
neither  can  be  extended  without  implying  the  falsehood 
of  the  other,  and  changing  the  paradox  into  a  contra- 
diction ;  and  the  whole  difficulty  of  perceiving  the  con- 
nection and  agreement  between  such  propositions  arises 
from  this  circumstance,  that,  by  some  inattention  of  the 
mind,  these  limits  are  overlooked.  Thus,  in  the  case 
before  us,  we  must  not  imagine  such  an  arbitrary  exer- 
cise of  God's  power  over  the  minds  and  wills  of  subor- 
dinate agents,  as  should  convert  rational  beings  into 
mere  machines,  and  leave  the  Deity  charged  wi.h  the 
follies  and  the  crimes  of  men,  which  was  the  error  of 
the  Calvinists  :   nor  must  we,  on  the  other  hand,  set  up 


such  a  liberty  of  created  beings,  as,  necessarily  pre- 
cluding the  divine  foreknowledge  of  human  actions, 
should  take  the  government  of  the  moral  woild  out  of 
the  hands  of  God,  and  leave  him  nothing  to  do  with 
the  noblest  part  of  his  creation,  which  hath  been  per- 
haps the  worse  error  of  some  who  have  opposed  the  Cal- 
vinists." 

\Ve  have  only  to  remark  on  this  passage,  that  had 
the  ingenious  author  considered  attentively  the  work  of 
Jonathan  Edwards  on  Free-will,  he  would  not  have  sup- 
posed that  the  Calvinists  ho!d  the  doctrine  of  necessity 
in  the  unqualified  and  unguarded  sense  which  could 
lead  to  the  conclusions  wliich  he  has  stated  above.  Ed- 
wards is  a  very  high  Calvinist,  yet  he  not  only  rejects 
the  pernicious  consequences  which  are  supposed  to 
flow  from  necessity,  but  shows,  with  irresistible  power 
of  argument,  tiiat  they  do  not  follow  from  the  doctrine, 
when  judiciously  and  consistently  explained.  His  work, 
however,  seems  to  be  but  little  known  to  philosophers, 
probably  because  it  is  supposed  to  be  more  intimately 
connected  with  divinity  than  with  philosophy  :  it  is, 
however,  by  far  the  most  profound  work  that  has  ever 
been  written  on  the  question;  but  it  is,  at  the  same 
time,  exceedingly  dry  and  repulsive  ;  and  no  man  need 
attempt  to  read  it  who  has  not  a  mind  capable  of  being 
delighted  with  naked  metaphysical  tru'.h.     {g) 
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MORAT,  or  Murten,  is  the  name  of  a  village  and 
lake  in  Switzerland,  in  the  canton  of  Fribourg,  and  on 
the  great  road  from  Lausanne  to  Berne.  The  town  is 
situated  on  the  banks  of  the  lake.  iNIany  Roman  anti- 
quities are  found  in  the  neighbourhood,  particularly  at 
IVIonchwyltr.  In  the  chateau  are  six  inscriptions,  which 
renders  it  probable  th^t  this  place  was  formerly  one  of 
the  fauxbouigs  of  Aventicum.  The  village  is  cele- 
brated by  the  battle  ot  Morat,  which  was  fought  on  the 
22d  June,  1476,  between  Charles  the  Bold,  duke  of  Bur- 
gundy, and  the  Swiss,  who  routed  and  almost  destroyed 
the  French  army.  The  bodies  of  the  slaughtered  Bur- 
gundians  were  buried  in  deej)  ditches  ;  l)Ut  four  years 
after  the  battle,  an  ossuary,  (which  has  been  called  the 
Charnel  house  of  JMorat,)  10  feet  long,  and  14  wide,  was 
erected  a  quarter  of  a  mile  from  Morat.  In  1755,  it 
was  repaired  by  the  cantons  of  Berne  and  Fribourg  ; 
but  it  was  destroyed  by  the  French  army  in  IZ'JS. 

The  lake  of  Morat  is  two  leagues  long,  half  a  league 
wide,  and  twenty-seven  fathoms  deep  ;  and,  according  to 
De  Luc.  it  is  about  1 5  feet  above  the  level  of  the  hike  of 
Neufchatel.  The  river  Broie  runs  from  the  lake  of 
Morat  to  that  of  Neufchatel.  There  are  many  fish  in 
the  lake, and  it  contains  a  great  number  of  the  highly  es- 
teemed fish  the  Siturus  Gla7iis  of  Linnaeus.  See  Ebel's 
Manuel  du  Voyagevr  en  Suisse,  tom  iii.  p.  524,  and 
Cox's  Travels  in  Sivitzertand,  vol.  ii.  p.  157,  &c. 

MOR.WIA  is  a  province  of  the  Austrian  empire, 
including  Moravia  Proper  and  Austrian  Silesia,  which 
has  been  annexed  to  it.  Moravia  Proper  contains  8,860 
square  miles,  and  l,o34,000  inhabitants  ;  and  Austrian 
Silesia  1840  square  miles,  and  347,000  inhabitants.  The 
six  circles  of  Brunn,  Olmutz,  Hradisch,  Prerau,  Znaym, 
and  Iglau,  form  Moravia  Proper,  while  Austrian  Silesia 
is   divided   into   the  circles  of  Teschcn  and  Troppau. 
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The    following    is    the    population    of    the    principal 
tov.ns : — 


Brunn     .     . 

.     26,000 

Teschen     .     . 

.     5,400 

Olmutz  .     . 

.      11,000 

Znaym        .     . 

,      .     5,200 

Iglau      .     . 

.       11,000 

Cremsier    .     . 

.     .     3,200 

Troppau 

.      1 0,000 

Fulneck      .     . 

.     3,100 

Sternberg   . 

8,000 

Prerau         .     . 

,      .      2,9C0 

Nikolsburg 

7,600 

Hradisch     .     . 

,      .      1,700 

Moravia  is  intersected  by  several  ranges  of  moun- 
tains, between  which  are  many  fertile  vallies  ;  and  in 
the  north  and  south  there  are  well  cultivated  plains  of 
considerable  extent.  The  principal  river  is  the  March, 
or  Morava,  which  is  navigable,  and  after  receiving  the 
They  a,  runs  south,  and  falls  into  the  Danube  above 
Presburg. 

This  province  is  not  famous  for  its  productions.  Corn 
and  flax  are  raised,  but  not  in  very  great  quantities. 
Hogs  and  geese  are  exported  to  a  great  extent.  Gold 
and  silver  mines  were  once  wrought  here,  but  the  most 
productive  ones  are  those  of  iron  and  lead.  Coal  is 
found  in  great  quantity,  but  the  veins  have  not  been 
wrought  to  a  great  extent.  Fossil  remains,  a  species 
of  amber,  and  clay  for  tobacco  pipes,  are  some  of  the 
other  productions  of  the  province. 

The  manufactures  of  Moravia  are  considerable. 
Woollen,  cotton,  and  linen  goods,  are  made  to  a  great 
extent.  About  40,000  pieces  of  woollen  goods  are 
woven  annually  in  the  neighbourhood  of  Iglau.  The 
number  of  persons  employed  in  Moravia  in  the  woollen 
manufactory  is  16,000  in  weaving,  and  24,000  in  spin- 
ning. Thread  is  made  at  Rothwasser.  and  dyeing  is 
extensively  carried  on  at  Brunn.  The  cotton  works  of 
Lettowitz  give  employment  to  ROD  individuals.  Lc.-- 
5  E  2 
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thcr,  paper,  potash,  and  glass,  are  among  the  other 
manufactures  of  the  province.  The  principal  imports 
are  wool,  silk,  flax,  cotton,  and  oil. 

The  inhabitants  of  Moravia  are  Germans,  Sclavo- 
nians,  and  Jews,  of  whom  there  arc  about  30,000. 

MORAYSHIRE.or  MuuKAYSHiKK,  or  Province  of 
MoUAT — a  maritime  county  in  tlie  northern  part  of 
Scotland,  bounded  on  the  north  by  the  Moray  Firth,  on 
the  east  and  souili-east  l>y  Banffshire,  on  the  south  and 
southwest  by  Iiiverness-shirc,  and  on  the  west  by 
Nairnsliirt  and  Invtrness-shire.  It  lies  between  the  57° 
and  5  8°  of  North  Latitude  ,  and  the  longitude  at  the 
moutu  of  the  Spcy  is  3°  6'  West,  extending  in  length 
from"  East  lo  West  42  miles,  and  in  breadth  20  miles. 

The  county  of  Moray  is  naturally  divided  into  the 
upper  and  champaign  districts.  \st,  The  low  country 
is  a  lai  ge  plain,  liounded  by  the  I'irth  of  Moray  on  the 
north,  and  a  winding  range  of  mountains  on  the  south, 
whose  length  e(Hials  that  of  the  whole  county,  and  its 
breadth,  miasurcd  at  right  angles  from  the  mountains 
to  the  shore,  is  from  5  to  12  miles,  or  mean  breadth  7 
miles.  The  surfuct  of  the  low  lands  is  diversified  by 
intervening  hills,  disposed  in  short  ridges  parallel  to 
the  Firth,  and  intersected  by  the  rivers  Spey,  Lossy, 
and  Findliorn,  whose  streams  wind  at  unequal  distan- 
ces, across  tlie  plain  into  th(  sea.  Many  of  the  plains 
along  ihi.-  banks  of  the  Spey  and  tlie  Findhorn  arc  re- 
markable for  their  beauty  and  fertility.  Onc;-third  of  the 
bottoms  and  sides  of  the  valleys  within  the  range  of  tiie 
mountainous  or  hilly  district,  except  certain  parts  adapt- 
ed for  bearing  trees,  is  capable  of  cultivation.  The 
width  and  depth  of  these  valleys  arc  proportionate  to 
the  largeness  of  the  rivers,  and  the  friability  of  the  soil 
through  which  they  flow. 

The   climate  is  so  mild,  that   the  apricot,  nectarine, 
and  peach,  ripen  sufficiently  on  a  wall  in  the  open  air, 
and  gardens  are  formed,  and  fruit  trees   cultivated,  if 
the  length  of   the  lease   permits   the    fanners  to  make 
sucli  an  arrangement.     The  most  prevailing  winds  are 
from  the  west  and  north-west,  which   continue,  during 
the  year  generally  for  the  space  of  26o  days,  and  in  the 
summer  the   gale   is   frequently  from    the  south-west, 
whilst  in  autumn  and  winter  it  is  commonly  from  the 
north-west,  and  often  rises  into  a  violent  tempest,  with 
rain,  sleet,  or   snow.     The   heaviest  and  longest  rains 
are  from  the  north  and  north-west,  and  thunder  showers 
and  drizzling  wet  weather  proceed   from  the   south    or 
soutli-east      An  easterly   wind   is  someiimes  attended 
with  a  heavy  flood,  and  the  north  wind  is  often  cold  and 
fair,  with  occLisionally  severe  rains.     A    dry   parching 
easterly  wind  prevails   in    general  towards   the   end    of 
spring,  blasting  the  corn,  grass,  and  blossoms,  through 
the  whole  district.     The  mean  quantity  of  rain  is  25.28 
inches,  or  from  20.06  to  33.17  inches,  during  a  space  of 
nine   years.     The    average  depth    of  rain  in  the   hilly 
districts  is  five  or  six  inches  greater  than  that   on    the 
coast.     The   sowing   of  corn  continues  from  the  2d  of 
March  to  the  10th  April,  and  the  harvest  from  the  28th 
August    to    November   4th.        The    crops   are    some- 
limes  damaged  in  the  month  of  August  by  a  most  de- 
structive mildew,  occasioned  by  vapours  arising  from 
stagnating  streams,  which,  settling  on  the  unripe  corn, 
injures  the  milky  substance  in  the  ear,  and,  unless  re- 
moved by  brisk  gales  or  heavy  showers,  blasts  the  hopes 
of  the  farmer.     Few  crops  suffer  from  excess  of  rain  ; 
and  no  instance  of  any  loss  from  this   cause  occurred 
during  a  period  of  38  years,  from  1744  to  1782.    The 


county  of  Moray  afforded  a  large  supply  of  grain  for 
the  adjoining  counties,  when  the  very  wet  and  cold  sea- 
sons, towards  the  end  of  the  sixteenth  ci.ntury,  bad  pro- 
duced a  famine  over  the  whole  kingdom.  Oat-meal 
was  bought  at  that  period,  to  be  carried  across  the 
Grampian  hills,  at  the  rate  of  U.  10«.  lor  the  noil  of 
liu  lb. 

Tne  popul.'lion  of  Moraysliire  amounted,  in  1755,  to 
13  982;  in  1797,  to  14,445;  in  1801,  lo  26,705  ;  and,  in 
1811,  to  28.108. 

The  a^iicuiture  of  Morayshire  was  not  neglected 
during  the  dark  ages,  but  mills  were  erected  in  the  year 
12uO;  carts  were  used,  and  breweries  established,  in 
1225;  and  gardens  formed  in  1232  ;  leases  weie  also 
grunted  for  five  and  three  lives,  m  ihe  years  1378  and 
1390.  The  culture  of  wheal  in  Scotland  was  increased 
by  an  'act  of  Parliament  about  500  years  ago,  which 
compelled  every  fdriner  who  had  four  yoke  ol  oxen  to 
sow  one  bushel  of  wheat;  and,  in  1565,  James  Ogilvie, 
of  Findlater,  produced  on  ids  farm  30  bolls  ol  wheat  ; 
and  the  bishop  of  Moray  had  the  same  year,  according 
to  his  rental,  10  boils.  This  circumstance  proves  ihat 
the  agriculture  of  Moray  was  in  a  higher  slate  of  im- 
provement at  this  period  than  that  of  some  of  the  coun- 
ties in  the  north  of  England,  where  wheat  was  not  in- 
troduced until  more  than  a  ccniury  after.  The  convul- 
sions <Kcasioned  by  the  Reformation  prevented  the  in- 
habitants of  Moray  from  attending  to  their  agriculture ; 
and  It  was  in  such  a  situation,  after  the  struggle  carri- 
ed on  for  prelacy  by  fuur  successive  monarchs,  as  to  be 
almost  wholly  abandoned  during  the  seven  unfavourable 
seasons  which  took  place  towards  the  latter  part  of  the 
17ili  century,  and  the  beginning  of  the  18th.  Thou- 
sands of  the  inhabitants  of  this  county  perished  at  that 
time,  in  the  liigli  ways  and  streets,  in  consequence  of 
mere  hunger.  The  magistracy  of  Elgin  established  a 
police  for  burying,  every  morning,  the  bodies  of  those 
miserable  beings  who  had  fallen  victims  in  the  streets 
to  the  lumine  during  the  night.  The  bier  on  which  the 
dead  of  the  adjuining  parish  of  Urquhart  were  carried  to 
their  graves  still  remains;  and  i<  is  an  ascertained  fact, 
that  tiieir  ordinary  attire  served  both  for  the  cofiin  and 
the  shroud. 

The  surplus  oats  and  barley  of  this  county  are  sent 
lo  Dundee  or  Leith,  and  the  wheal,  amounting  to  8  or 
10,000  quarters,  to  I^ondon.  Salmon  are  sold  to  the 
extent  of  25,000/.  and  other  articles  produce  30,000/. 
Tlie  facilities  of  commerce  will  be  increased,  and  the 
navigation  rendered  less  dangerous,  by  forming  a  har- 
bour al  Uuigh-heud.  Woollen  manufactories  are  esta- 
blished in  this  district,  and  some  of  the  workmen  are 
from  Yorkshire.  Nearly  60,000  stones  of  wool  aie  card- 
ed in  the  counties  nf  Moray  and  Nairn,  and  manulaclur- 
ed  for  plaiding  and  domestic  purposes.  A  manufacture 
of  cotton  is  also  established  in  this  county. 

There  are  many  druitlical  cairns,  on  which  sacrifice 
was  ofl'ered  by  ihe  druids,  about  five  feet  high  and  thirty 
feet  in  circumference,  surrounded  with  slones  fixed  in 
the  ground,  for  preventing  them  from  falling.  There 
are  also  several  mouiits  or  moles,  which  were  the  seat 
on  which  the  druids  determined  questions  in  law  and 
property  ;  and  in  Gaelic  they  are  called  tomavoed,  or 
courl-hill,  and  in  the  south,  laws,  as  North  Berwick 
Law,  &c.  There  are  also  strong  holds  called  duns  and 
sand-hillocks,  where,  by  means  of  a  large  fire,  they  sum- 
moned their  warriors  to  repel  the  invading  enemy. 
The  Romans  soon  relinquished  this  province  (the  inha- 
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biiants  oi  which  they  called  Vacomagi,  and  its  firth, 
Vaiaris,)  which  could  neither  gratify  their  avarice  nor 
ambition;  and  on  this  account  the  only  remains  ol  their 
power  are  oi'  a  military  nature.  Baths,  roads,  and  in- 
scriplions,  which  belong  to  a  tranquil  age,  are  not  to  be 
found  here.  Fortified  chains  of  communications,  whose 
origin  may  be  traced  to  a  later  period,  extend  Irom 
Burgh  to  the  East  Sea  by  DuBus,  Sec.  to  Garrau  in  the 
Mcarns.  One  ot  the  most  ma^^iiificent  obtiisksin  Scot- 
land, being  20  feet  high  aui;  4  bioad,  is  situated  nearly 
half  a  mile  to  the  north-east  of  Forres.  Oh  its  eastern 
siue  there  are  6  divisions,  whereon  are  represented 
horses  with  their  riders,  and  infantry  with  bows  and 
arrows,  swords,  and  targets.  In  the  fourth  division 
several  men  armed  with  spears  guard  a  number  of  hu- 
man heads  under  a  canopy;  and  in  the  6th  there  is  the 
appearance  ot  horses  seized,  riders  beheaded,  and  heads 
thrown  under  an  arcned  cover.  It  is  supposed  to  have 
been  erected  either  as  a  memorial  of  the  assassination  ot 
King  Duff",  or  of  a  battle  fought  by  King  Malcolm  II. 
of  Scotland  against  the  Danes  in  1008.  The  ruins  of 
the  royal  torts  at  F.lgin  and  Forres  still  exist.  The 
religious  houses  in  this  province  are  numerous.  The 
cathedral  at  the  east  end  of  Elgin  is  the  noblest  speci- 
men of  Gothic  architecture  in  the  county.  The  mag- 
nificence of  the  building,  the  elegance  of  the  sculpture, 
and  the  uniformity  of  the  design,  afford  a  lasting  monu- 
ment of  the  laoour  and  ingenuity  of  the  middle  ages. 
Its  length  is  264  feet,  and  the  height  of  the  centre 
tower  and  spire  is  198.  The  model  resembles  that  of 
the  cathedral  at  Litchfield,  but  on  a  larger  scale,  and 
with  more  ornament.  The  priory  of  Pluscardine  pre- 
serves the  plan  of  the  building  entire,  and  the  whole  oc- 
cupies nearly  12  acres. 

The  Norwegians  conquered  Moray  about  the  year 
927,  under  Sigind,  Earl  of  Orkney.  Before  this  period 
the  Picts  occupied  the  Burgh,  a  Ruman  station  on  the 
Moray  Firth,  where  they  established  themselves  in 
great  numbers,  as  appears  by  the  luins  of  the  houses 
extending  nearly  two  miles  on  the  sea  shore  to  the  east. 
Othei  colonies  of  the  same  descent  mingled  with  the 
British,  and  being  driven  northward  by  the  Belgae,  Ibe- 
rians, and  Saxons,  jjeopled  the  i)rnviMCe  of  Moray. 
Their  killing  King  Malcolm  I.  at  Uhin,  the  castle  of 
Forres,  and  King  DulTus,  A.  D.  966,  affords  a  clear 
proof  of  their  turbulent  character.  In  the  reign  of 
M<»lcolm  IV.  about  1160,  they  rebelled,  and  on  his  at- 
tacking them  submitted  ;  but  all  the  insurgents  were 
transplanted  into  the  other  counties  of  Scotland,  from 
Caithness  to  Galloway.  Malcolm  III.  and  his  succes- 
sors encouraged  emigrants  of  rank  from  England  and 
the  continent,  who  acquired  afterwards  a  considerable 
property,  and  from  them  many  of  the  nobility  and  of 
the  ancient  families  in  this  province  are  probably  de- 
scended. At  Forres  and  Morlelich  battles  were  fought 
betwixt  the  Scots  and  Danes,  in  the  year  1008  and 
1010.  At  Speymouth,  in  the  years  1078  and  1110, 
■wars  took  place  betwixt  the  king  and  the  inhabitants 
of  Morayshire.  King  Malcolm  contended  with  the 
same  people  on  the  nmir  of  Urquhart  in  the  year  1150. 
The  Frazers  and  M-Donalds  opposed  each  other  at 
Ceanlochlochie,  in  A.  D.  1544.  A  contest  took  place 
between  the  king  and  the  earls  of  Huntly  and  Angus, 
-n  1594;  the  Covenanters  attacked  Montrose  in  1645: 
and  in  1690  the  king's  troops  opposed  the  Highlanders. 
The  diocese  of  Moray  comprehended  the  counties 
of   Moray,  and  a  great  part  of    Banfl'  and  Inverness, 


which  had  fifty-six  pastoral  charges.  There  was  an 
abbey  at  Kitiloss,  and  the  abbot  had  a  seat  in  pTliament. 
Three  priories  were  founded  at  Urquhart,  Pluscardine, 
and  Kinguissie,  and  likewise  several  convents.  An  hos- 
pital was  also  erected  near  Elgin  for  entertaining 
strangers,  and  for  the  support  of  poor  infirm  people. 
The  monks  are  said  to  have  possessed  excellent  libra- 
ries. The  furniture  of  Kiiiloss  Abbey  consisted  of  fifty 
feather  beds,  two  silk  beds,  and  twenty -eight  arras  cover- 
ings. Great  hospitality  niaikcd  tnc  conduct  ol  its  in- 
mates, with  whom  King  Edward  I.  resided  nearly  a 
month  and  a  half  The  king  and  his  attendants  arc  re- 
ported to  have  drank,  during  this  short  period,  the  beer 
of  more  than  twenty  chalders  of  malt.  Though  this 
statement  appears  to  be  exaggerated,  yet  it  affords  a 
decisive  proof  of  the  good  cheer  in  which  our  ancestors 
ol  the  14th  century  indulged. 

See  Pennant's  Tour.  The  Scaliscical  Account  of  Scot- 
land. Rev.  Mr.  Leslie's  General  /ieiu  of  the  Agriculture 
of  the  counties  of  J\'airn  and  Moray.  Account  of  the 
Antiguities,  Sec.  in  the  Province  of  Moray.  A  Survey 
of  the  Province  of  Moray.  Historical.  Geografihical,  and 
Political.  Dr.  Shaw's  Account  of  Morayshire.  Chal- 
mers's Caledonia.     See  Nairn 

MORBIHAN,  one  of  the  departments  of  the  north- 
west region  of  France.  It  was  formed  out  of  the 
Bishopric  of  Vannes,  and  is  bounded  on  the  north  by 
the  department  of  the  Cotes  du  Nord,  on  the  east  by 
that  of  the  Lower  Loire  and  the  Ille  and  Vilaine,  on 
the  south-west  by  the  Ser,  and  on  the  west  by  the  de- 
partment of  Finisterre.  The  department  is  watered 
by  the  rivers  Vilaine  and  Blavet,  and  produces  rye,  flax, 
cattle,  horses,  fish  of  all  kinds,  and  has  mines  ol  lead 
and  coal.  The  fertile  island  of  Bellisle  contains  5569 
inhabitants.  The  whole  department  contains  358  square 
leagues,  and  425,485  inhabitants.  The  following  are 
the  principal  places  : 

Population. 
Vannes,  the  capital  .  .         .         8,728 

L'Orient  .  .         .  :         .        19,922 

Ploermel 4,512 

Pontivy  3,090 

The  forests  occupy  from  37  to  38  thousand  acres, 
the  greater  part  of  which  belong  to  individuals.  The 
contributions  in   1803  were  2,327,248  francs. 

MORDANTS      See  Dyeing. 

MORE,  Sir  Thomas,  Lord  High  Chancellor  of  Eng- 
land, was  the  son  ol  Sir  John  More,  Knight,  one  of 
the  Judges  of  the  King's  Bench.  He  was  born  in  Lon- 
don, in  the  year  1480,  and  educated  first  at  a  school  at 
St.  Anthony's  in  Threadneedle  Street,  and  afterwards 
at  Oxford,  where  he  soon  acquired  a  considerable  pro- 
ficiency in  classical  learning  ;  and  being  destined  for 
the  profession  of  the  law,  he  came  to  New  Inn  in  Lon- 
don, from  whence,  after  some  time,  he  removed  to 
Lincoln's  Inn,  of  which  his  father  was  a  member. 
Having  obtained  a  seat  in  parliament,  he  distinguished 
himself,  in  the  year  1503,  by  his  opposition  to  the  mo- 
tion for  granting  a  subsidy  and  three  fifteenths  for  the 
marriage  of  Henry  VH's  eldest  daughter  Margaret  to 
the  King  of  Scotland.  The  motion  was  rejected;  and 
the  king  was  so  violently  ofi'ended  at  this  opposition, 
that,  in  revenge,  he  sent  Mr.  More's  father,  on  a  fri- 
volous pretence,  to  the  Tower,  and  obliged  him  to  pay 
\00l.  for  his  liberty  After  being  called  to  the  bar, 
he  was  appointed  law  reader  at  Furnival's  Inn,  which 
place  he  held  about  three  years  ;  and  about  the  same 
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time,  he  also  read  a  public  leclure  in  the  church  of 
St.  Lawrence,  Old  Jewry,  upon  St.  Austin's  treatise 
De  Civilule  Dei.  At  one  lime  he  seems  to  have  tormed 
the  tlesii^ii  oi  becoming  a  Franciscan  tViar  ;  but  he  was 
afterwards  dissuaded  from  it,  and  married  Jane,  the 
eldest  daughter  of  John  Colt,  Esq.  of  Ncwhali,  in  Essex. 
In  the  year  1508,  he  was  appointed  judge  of  the 
Sheriff's  Court  in  the  ciiy  ot  London,  was  made  a  jus- 
tice of  the  peace,  and  attained  great  eminence  at  the 
bar.  In  I0I6,  he  went  to  Elandcrs  in  the  relinue  of 
Bishop  Tonsial  and  Dr.  K'uglit,  who  were  sent  by  King 
Henry  VIII.  10  renew  tlic  alliance  with  the  Archduke 
of  Austria,  afterwards  Cliarles  V.  On  his  return  to 
England,  Cardinal  Wolsey  wished  to  engage  JNIr.  More 
if)  the  service  of  the  crown,  and  oft'ered  him  a  pension, 
which  he  declined.  It  vas  not  long,  however,  before 
he  accepted  the  place  of  master  of  llie  requests.  He 
was  also  created  a  kniglu,  admillcd  a  member  of  the 
privy  council,  and,  in  1320,  made  treasurer  of  the  ex- 
chequer. About  this  lime  he  built  a  house  on  the  banks 
of  the  Thames,  at  Chelsea,  and  married  a  second  wife. 
In  the  14th  year  of  Henry  VIII.  Sir  Thomas  More 
was  appointed  Speaker  of  the  House  of  Commons,  in 
which  capacity  he  had  the  courage  to  oppose  Wolsey, 
in  his  demand  of  an  oppressive  subsidy.  Soon  after- 
wards, however,  he  was  made  chancellor  of  the  dutchy 
of  Lancaster,  and  treated  with  great  lamiliarity  by  the 
king.  In  the  year  1526,  he  was  sent,  with  Cardinal 
Wolsey  and  others,  on  a  joint  embassy  to  France  ;  and, 
in  1529,  with  Bishop  Tonsial  to  Cambray.  Notwith- 
standing his  opposition  to  the  measures  of  the  court, 
he  was  appointed  chancellor  in  the  following  year,  after 
the  disgrace  of  Wolsey.  In  1533,  however,  he  re- 
signed the  seals,  probably  to  avoid  the  danger  of  re- 
fusing his  sanction  to  the  king's  divorce.  He  now 
retired  to  his  house  al  Chelsea;  dismissed  many  of  his 
servants;  sent  his  children,  with  their  families,  whom 
lie  seems  to  have  maintained  in  his  own  house,  to  their 
respective  homes  ;  and  spent  his  time  in  study  and  de- 
votion. But  he  was  not  long  pcnnitltd  to  enjoy  tran- 
quillity. Though  now  reduced  to  a  private  station, 
and  even  to  indigence,  his  opinion  of  the  legality  of 
the  king's  marriage  with  Anne  Boleyn,  was  deemed  of 
so  much  importance,  that  various  attempts  were  made 
to  procure  his  approbation  ;  but  these  having  proved 
ineffectual,  he  was,  along  with  some  others,  included 
in  a  bill  of  attainder  in  the  House  of  Lords,  for  mis- 
prision of  treason,  by  encouraging  Elizabeth  Barton, 
the  nun  of  Kent,  in  her  treasonable  practices.  His 
innocence  in  this  affair,  however,  appeared  so  clearly, 
that  they  were  obliged  to  strike  his  name  out  of  the  bill. 
He  was  then  accused  of  other  crimes,  but  with  the  same 
effect  ;  until,  upon  refusing  to  take  the  oath  enjoined 
by  the  act  of  supremacy,  he  was  committed  to  the  Tow- 
er ;  and,  after  fifteen  months  imprisonment,  was  tried  at 
the  bar  of  the  King's  Bench  for  high  treason.  The 
proof  rested  on  the  single  evidence  of  Rich,  the  solicitor- 
general,  whom  Sir  Thomas,  in  his  defence,  sufficiently 
discredited.  The  jury,  however,  l)rought  him  in  guilty; 
he  was  condemned  to  suffer  as  a  traitor,  and  was  ac- 
cordingly beheaded  on  Tower  Hill,  on  the  5th  of  July, 
1535.  His  body  was  first  interred  in  the  Tower,  but 
was  afterwards  begged  and  obtained  by  his  daughter 
iVIargarct,  and  deposited  in  the  chancel  of  the  church 
at  Chelsea,  where  a  monument,  with  an  inscription  writ- 
ten by  himself,  had  been  some  time  before  erected,  and 
is  still  to  be  seen.     The  same  daughter  also  procured 


his  head,  after  it  had  remained  fourteen  days  upon  Lon- 
don bridge,  and  placed  it  m  a  vault  belonging  to  the 
Roper  family,  uniler  a  chapel  adjoining  to  Si.Dunstan's 
church  in  Canterbury. 

Sir  Thomas  More  was  a  man  of  considerable  learn- 
ing, eminent  talents,  and  inllcxiblc  integrity.  .M- 
though  possessed  of  great  sagacity  in  other  matters, 
his  religious  bigotry  exposed  him  to  superstition  and 
credulity.  Wiien  only  twenty  years  old,  he  was  so  de- 
votvd  to  monkish  discipline,  that  he  wore  a  hair  shirt 
next  his  skin,  frequently  fasted,  and  slept  upon  a  bare 
plank.  Vet  his  disposition  was  cheerful,  and  he  had 
an  affectation  of  wit,  which  he  could  not  restrain  even 
upon  the  most  serious  occasions.  He  was  the  author 
of  various  books,  chielly  of  a  polemical  nature.  His 
Utojiia  is  the  only  performance  that  has  survived  in 
the  esteem  of  the  world.  Hume  says  of  him,  that  of 
all  the  writers  of  that  age  in  England,  Sir  Thomas 
More  seems  to  come  the  nearest  to  the  character  of  a 
classical  author.  His  English  works  were  collected 
and  published  by  order  of  Queen  -Mary,  in  155";  his 
Latin  at  basil,  in  1563,  and  at  Louvain,  in  1566.  A  life 
of  Sir  Thomas  More,  by  his  son-in-law,  Mr.  Roper,  of 
Wellhall,  in  Kent,  was  published  by  Mr.  Hearne,  at 
Oxtord,  in  1716.     (.) 

MOKEA,  a  peninsula  of  a  very  irregular  form, 
sometimes  compared  to  the  shape  of  a  Mulberry-leaf, 
and  joined  to  the  continent  by  a  narrow  neck  of  land, 
called  the  Isthmus  of  Corinth,  is  situated  between  36° 
2'J'  and  38°  3o'  North  Latitude,  and  between  2J°  30', 
and  24^°  of  East  Longitude  from  Greenwich.  Its  great- 
est extent,  from  the  Gulf  of  Lepanto  to  Cape  Matapan, 
is  about  120  miles,  and  its  greatest  breadth  110;  but 
its  coast  is  deeply  indented  by  numerous  gulfs,  inlets, 
and  bays.  It  is  divided  into  four  provinces,  namely, 
Chiarcnza,  Belvidcre,  Tzakonia,  and  Romania  Major. 
In  Chiarenza,  which  includes  all  Achaia  Propria,  the 
principal  places  are  Saraoalle,  Trili,  and  Caminitza, 
which  are  only  inconsiderable  villages.  In  Belviderc, 
which  contains  Elis  and  Messenia,  there  are  Larissa, 
on  a  river  of  the  same  name  ;  Chiarenza,  (Cyllene,) 
at  the  bottom  of  a  gulf  of  that  name  ;  Tornesc,  a  vil- 
lage with  a  castle  on  an  eminence  near  a  cape  of  the 
same  name  ;  Gastouni,  a  considerable  town  south  trom 
the  ri\er  Peneus ;  Callivi  (supposed  to  be  the  ancient 
Elis  ;)  Belvidcre,  a  considerable  town  in  a  delightful 
situation  ;  Rofeo,  near  the  site  of  the  ancient  Olympia; 
Arcadia,  on  the  bay  of  the  same  name  ;  Xavarini,  with 
a  large  commodious  fort  in  its  vicinity  ;  Modon,  a  small 
fortified  trading  town,  with  a  i;ood  harbour  ;  Coron,  a 
little  town,  well  defended,  near  a  L',ulf  of  the  same 
name  ;  Messene,  once  tlie  capital  of  Messeni.i,  now  a 
small  hamlet  called  Mavra-Matea,  near  Mount  Vul- 
catio  ;  and  Calamatia,  an  open  town  on  the  river  Stro- 
mio.  In  Tzakonia,  which  includes  Arcadia  and  La- 
conia,  are  Misitra,  near  the  ruins  of  ancient  Sparta, 
defended  by  a  castle  containing  several  public  edifices  ; 
Cyparissi,  (Tyros,)  on  the  Gulf  of  Napoli;  Malvasis- 
Vecchia,  a  little  town  under  a  strong  citadel,  on  a  small 
island  connected  with  the  Continent  by  a  bridge,  from 
the  neitjhbourhood  of  which  place  comes  an  excellent 
wine,  called  Malvoisia  or  Malmsey  ;  Colokylhia  (Gy- 
ihium.)  a  small  town  on  the  west  coast  of  a  gulf  so 
named  ;  Maina,  a  town  and  district  on  the  north  of  Cape 
Matapan,  inhabited  by  an  independent  and  warlike 
tribe,  called  Mainotti  or  Mainottes,  supposed  by  some 
to  be  descendants  of  the  Spartans,  but  who  are  more 
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probably  sprung  from  some  Slavonian  horde.  Lcon- 
dari,  a  village  on  Mount  Taygetus;  Trapolissa,  wliich 
may  be  regarded  the  modern  capital  oi  the  Morca,  near 
the  site  oi  Tegda  ;  Orchomenus,  Phonia,  and  Gardena. 
In  Romania  Major,  which  comprehends  Corinth, Sicyon, 
and  Argos,  are  Corito,  (Corinth)  on  the  high  ground 
which  looks  down  upon  the  gulf  of  Lepanto ;  Vasilica 
(Sicyon)  coiuaining  a  lew  mean  dwelling  houses  ; 
Staphlica  (Plilius)  an  inconsiderable  village  at  the  loot 
of  mount  Gromo;  Vosiitza  (iigium)  a  small  place  on 
the  border  of  the  gulf;  Drepano,  a  village  with  a  har- 
bour near  the  promontory  of  the  same  name  ;  Patras,  a 
trading  town  containing  about  4000  inhabitants,  to  the 
westward  of  Lepanio  ;  Argolis,  a  town  of  considerable 
extent,  but  without  any  vestige  of  its  ancient  edifices  ; 
Agios,  Adrianos,  or  Charia,  (Mycene)  now  a  small 
hamlet;  Ncmea,  where  there  are  some  ruins  of  the 
ancient  cily  of  that  name  ;  Napoli  di  Romania,  (Nauplia) 
a  trading  town,  strongly  fortified,  with  a  spacious  and 
secure  harbour;  Pidavra  (Epidaurus)  a  little  town  in  the 
recess  of  the  gulf  of  Argos,  naturally  strong,  provided 
with  a  tolerable  port  ;  Damala,  Caslri,and  Hydra,  places 
of  little  note,  except  that  the  inhabitants  of  the  last  men- 
tioned are  rtmarked  as  excellent  sailors. 

The  present  appearance  of  the  Morea,  as  far  as  re- 
spects the  natural  features  of  the  surface,  corresponds 
very  exactly  with  the  description  given  of  it  in  the 
Itinerary  of  Pausanias  ;  but  the  country  appears  re- 
markably diminutive,  when  contrasted  with  the  great 
events  in  Grecian  history.  The  mountains  of  Greece 
are  uniformly  composed  of  limestone  ;  and  of  that  kind 
of  formation  which  is  supposed  to  be  peculiarly  liable 
to  the  plienomena  of  earthquakes.  The  valleys  are  vast 
basins,  surrounded  by  circles  of  these  mountains,  and 
the  country  is  thus  divided  into  a  number  of  distinct 
craters,  each  of  which  contains  a  spacious  level  area, 
naturally  fitted  for  a  separate  community.  Its  sur- 
face is  compared  by  Ur.  Clarke  to  a  nuiiiber  of  saucers 
with  broken  lips,  placed  together  on  a  table.  Except- 
ing tiie  Pamesus,  Cephisus,  and  Eurotas,  the  rivers  of 
the  Morca  are  exhausted;  and  are  noihin*  more  than 
little  streams,  with  almost  dry  channels  in  summer,  but 
lapid  torrents  in  winter. 

There  are  no  Greek  or  Roman  roads  perceivable  in 
the  Morea  :  but  only  Turkish  causeways  about  two  feet 
and  a  half  in  breadth,  leading  over  the  low  marshy 
spots  ;  and  these  are  sufficient  for  the  horses  of  the 
soldiery,  or  the  asses  of  the  peasantry,  who  rarely  make 
use  of  any  wheel  carriages. 

The  climate,  and  the  whole  aspect  of  nature  in  the 
Morea,  presents  a  harmonious  uniformity,  softness,  and 
repose,  and  the  scenery  is  often  beautiful.  The  soil  in 
the  valleys  is  fruitful,  and  susceptible  of  every  species 
of  culture  ;  and  the  mountains  are  covered  with  pas- 
ture and  medicinal  herbs  ;  but  only  a  few  of  them, 
particulaily  Helicon,  are  adorned  with  luxuriant  shrubs, 
and  covered  with  thriving  flocks.  Rose-laurels,  and 
the  Agnus  Casius,  with  its  long,  pale,  narrow  leaf,  and 
purple  woolly  flower,  are  met  with  all  over  the  cotuitry  ; 
and  are  almost  the  only  decorations  of  its  now  solitary 
wastes. 

It  would  be  a  vain  attempt  to  describe  the  remains 
of  ancient  arts  and  architecture  in  modern  Greece  ; 
where  every  species  of  destruction  follows  another  so 
rapidly,  that  frequently  one  traveller  can  discover  no 
trace  of  the  monuments  which  another  had  admired  but  a 
few  months  before. 


The  population  of  the  Morea  has  been  estimated  by 
some  at  30o,ooo,  but  the  following  is  one  of  the  most 
recent  computations,  namely, 
400,000  Greeks. 
15,000  Turks. 
4,000  Jews. 
4,000  Mainottcs. 


423,000. 
The  history  of  this  country,  from  the  dissolution  of 
the  Achaian  league,  U.  C.  146,  is  connected  with  that 
of  Rome  ;  and,  after  the  fall  of  that  empire,  is  to  be 
sought  in  that  of  V^enice  and  Turkey.  \Ve  notice,  at 
present,  only  a  few  of  the  leading  events  in  its  state 
and  history,  from  the  conclusion  of  its  ancient  annals, 
given  under  the  article  Greece,  in  this  work.  In  the 
civil  wars  of  Rome,  the  Athenians  espoused  the  cause 
of  Pompey,  which  they  considered  as  that  of  liberty  ; 
while  the  Spartans  adhered  to  the  interests  of  Caesar, 
and  fought  against  lirutus  at  Philippi.  Vespasian  re- 
duced Achaia  to  a  Roman  province,  A.  D.  79.  The 
laws  of  Lycuigus  were  still  in  force  at  Lacedaemon  in 
the  reign  of  L)omiiian,  A.  I).  9  1.  Adrian,  A.  D.  134, 
rebuilt  the  fallen  monuments  of  .\thens,  erected  a  new 
city  in  the  vicinity  of  the  ancient  one,  and  revived 
throughout  Greece  the  reign  of  science  and  the  arts. 
Under  the  Anlonines  the  schools  of  Athens  were  re- 
stored to  their  former  splendour;  and  the  city  swarm- 
ed with  a  multitude  of  philosophers,  and  their  re- 
spective disciples.  Sparta  had  fallen  into  obscurity, 
except  that  the  emperor  Caracalla  chose  a  band  of  her 
citizens  as  his  body-guard.  In  the  year  iol,  the  Heruli 
pillaged  the  greater  part  of  the  Morea,  and  eight  years 
afterwards,  Athens  was  taken  by  the  Goths,  but  res- 
cued from  their  hands  by  one  of  its  citizens  named 
Cleodemus.  In  393,  the  whole  of  Peloponnesus  fell 
under  the  successive  ravages  of  the  barbarians  ;  and 
its  devastation  was  completed  by  the  troops  under  Sli- 
lico,  who  marched  to  its  deliverance.  Justinian  made 
some  attempts  to  repair  its  ruins  ;  and,  when  the  east- 
ern empire  was  divided  into  governments  called  The- 
maia,  Lacedxmon  became  a  domain  of  the  brothers, 
or  eldest  sons  of  the  emperor,  who  assumed  the  title 
of  Despots.  From  this  period,  A  D.  527,  there  arc 
few  historical  records  of  this  renowned  region,  for  the 
long  space  of  700  years.  In  S46,  Greece  was  overrun 
by  the  Sclavonians,  who  are  supposed  to  be  the  ances- 
tors of  the  modern  Mainottes;  and,  in  lOSl.the  western 
coasts  were  ravaged  by  the  Turks.  About  the  begin- 
ning ol  the  12th  century,  the  Venetians  and  other  west- 
ern nations  invaded  the  Peloponnesus,  which,  appears, 
about  this  time,  to  have  changed  its  name  for  that  of 
the  Morea,  in  consequence  (as  is  conjectured)  of  its 
abounding  in  mulberry  trees,  which  then  began  to  be 
extensively  cultivated  in  the  growing  manufacture  of 
silk  in  the  country  In  the  commencement  of  the  13th 
century,  Boniface,  Marquis  of  Montserrat.  joined  by 
other  bands  of  Crusaders,  reduced  the  whole  of  the 
Morea,  which  was  soon  after  given  up  to  the  Venetians 
by  the  terms  of  a  general  treaty  concluded  at  Constan- 
tinople. Occasionally  possessed  by  difPercnt  chiefs, 
called  princes  of  the  Morea.  it  was  for  57  years  the 
subject  of  contention  between  the  Latin  emperors  of 
the  East,  and  the  Greek  emperors  who  had  retired  into 
Asia.  Occupied  at  different  times,  for  short  periods, 
by  various  adventurers,  it  fell  at  length,  in  the  beginning 
of  the  15th  century,  under  the  power  of  the  Mussul- 
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mans.  It  was  reconquered  by  the  Venetians  in  1688, 
and  retained  by  them  till  1715,  when  it  reverted  again 
to  the  Ottoman  empire.  In  1770,  a  last  and  unavailing 
attempt  was  made  by  its  inhabitants,  at  the  instigation 
of  Catharine  II.  of  Russia,  to  throw  off  the  Mahometan 
yoke ;  but  the  Turkish  oppressions  have  since  that 
period  increased  in  severity,  and  noiliing  can  exceed  the 
present  wretched  degradation  of  the  once  celebrated 
people  who  inhabited  the  plains  of  Peloponnesus. 

But  modern  Greece,  so  long  forgotten  in  history,  and 
obliterated  from  the  list  of  nations,  has  attained,  in 
these  later  ages,  a  new  species  of  renown  ;  and  has  be- 
come the  resort  of  the  learned  and  ingenious  from  every 
land,  by  t!ie  mere  attraction  of  its  monumental  remains. 
As  soon  as  the  nations  of  Europe  were  roused  from  their 
barbarism,  tlieir  attention  was  directed  to  the  cities  of 
the  Moiea,  as  the  repository  of  all  that  survived  ol  an- 
cient art  and  ornament.  So  early  as  the  year  1465, 
Francesco  Gambietti  made  drawings  on  vellum  of  many 
of  these  Grecian  monuments,  which  were  deposited  in 
the  Barberini  library  at  Rome,  and  which  are  the  more 
curious  and  valuable,  as  they  were  taken  when  these 
structures  were  still  entire.  In  1550,  Nicholas  Gerbel 
published  at  Basil  a  description  of  Greece.  In  1584, 
Martin  Crusius,  jirofessor  of  Greek  and  Latin  in  the 
university  ol  Tubingen,  iu  a  work  entitled  Turco-Grae- 
cio,  gave  an  account  of  Greece  from  the  year  1444  to 
the  time  in  which  he  wrote.  About  the  beginning  of 
the  17th  century,  the  establishment  of  French  consuls 
in  Auica,  and  about  50  years  afterwards,  the  arrival  of 
the  Jesuit  niissonaries  from  the  same  country,  contri- 
buted to  enlarge  the  knowledge  of  Grecian  monuments 
in  the  Morea.  De  Monccaux,  who  visited  Greece  in 
1668,  described  antiquities,  of  which  not  a  vestige  now 
remains;  and  Father  Babin,  published,  in  1672,  the 
most  complete  and  circumstantial  account  of  the  city 
of  Athens  which  had  then  appeared.  But  the  travels 
of  Ipion  and  Wheeler,  in  1678,  presented  the  ablest 
view  that  had  been  given,  in  modern  times,  of  Grecian 
arts  and  antiquities.  At  the  same  lime  the  earl  of 
Winchclsea  conveyed  several  fragments  of  Grecian 
sculpture  to  England;  and  Vernon,  an  English  travel- 
ler, published  a  rapid  sketch  of  his  travels  in  Greece  in 
the  Philosophical  Transactions.  From  this  date  the 
travellers  in  Greece  found  only  the  ruins  of  many  of 
the  finest  monuments  hitherto  described  by  their  pre- 
decessors, in  consequence  of  the  ravages  committed  by 
the  Venetians  in  tlieir  reconquest  of  the  Morea.  In 
1728  the  Abbe  l-'ourmont  was  sent  to  the  Levant  in 
quest  of  inscriptions  and  monuments,  but  his  work  was 
never  published  ;  and  Pococke,  in  1739,  gave  one  of  the 
most  accurate  descriptions  that  had  yet  been  made  of 
Grecian  ruins.  In  1758,  the  picturesque  tour  of  Greece 
by  Leroi,  a  French  artist,  and,  1751,  the  more  correct 
views  published  in  Stuart's  Antiquities  of  Athens,  made 
great  additions  to  the  topography  of  modern  Greece; 
but  the  work  of  Chandler,  a  few  years  afterwards,  ren- 
dered almost  every  other  account  superfluous.  During 
the  Russian  invasion  in  1770,  many  of  the  remaining 
monuments  in  the  Morea  were  demolished,  and  suc- 
ceeding travellers  began  soon  after  to  carry  away  every 
portable  fragment  of  Grecian  art,  as  the  only  mode  of 
preserving  them  from  more  barbarous  destroyers.  Ba- 
ron Reidesel  in  1773,  M.  de  Choiseul  in  1778,  Foucherot 
and  Fauvel  in  1780,  siiil  found  something  new  in  addition 
to  former  descriptions.  The  travels  of  M.  Scrofani  in 
1 794,  and  the   works  of  Poucqueville,   who  describes 


however  what  lie  did  not  visit,  have  rendered  modern 
Greece  more  fully  known  in  many  points  of  consider- 
able importance  ;  but  the  numerous  researches  of  Eng- 
lish travellers,  in  every  corner  of  Grecian  territory,  have 
furnished  a  mass  of  intelligence,  which  cannot  be 
brought  within  the  compass  of  an  article  like  the  pre- 
sent;  and  to  which  we  must  refer  our  readers  for  the 
fullest  information  on  the  subjects  so  brielly  noticed  in 
the  following  paragraphs. 

A  few  Greek  families  pretend  to  trace  their  descent 
from  the  distinguished  names  who  once  stood  at  the 
head  of  the  Byzantine  empire  ;  and  are  considered  as 
forming  a  class  of  Grecian  nobility  at  the  present  day. 
To  these  the  Ottoman  court  has  granted  four  dignities, 
or  high  oflices,  which  are  a  perpetual  object  of  ardent 
competition  among  them,  and  in  wliich  they  are  inces- 
santly intriguing  how  to  supplant  one  another.  These 
are,  the  Patriarchate  of  Constantinople,  the  office  of 
Dragoman,  or  chief  interpreter  to  the  Porte,  and  the 
governments  of  Moldavia  and  Wallachia.  The  first 
is  always  piocured  by  simoniacal  purchase;  the  se- 
cond generally  in  the  same  way-  The  person  who 
enjoys  it  has  the  opportunity  of  recommending  to  va- 
rious posts  of  honour  and  profit,  and  receives  a  due  re- 
muneration for  every  exertion  of  his  influence.  The 
two  last,  which  are  commonly  bestowed  upon  the  Dra- 
goman, as  a  reward  of  his  services,  are  held  at  the 
pleasure  of  the  Sultan,  and  are  seldom  enjoyed  above 
three  years ;  during  which  period  the  Waivodes  of 
these  provinces  levy  great  sums  by  the  most  arbitrary 
exactions.  However  short  a  period  any  individual  has 
possessed  one  of  these  three  secular  offices,  he  retains 
afterwards  the  title  of  prince,  with  the  privilege  of 
wearing  yellow  slippers,  and  riding  on  horseback.  In 
the  Morea,  the  municipal  government  of  certain  dis- 
tricts is  conferred  upon  native  Greeks,  who  are  enti- 
tled Codja  Bashees,  and  who  affect  considerable  state, 
as  well  as  maintain  a  numerous  household.  They  have 
their  physician,  secretary,  assistant  clerk,  courier,  five 
or  six  chaplains,  and  several  servants  in  every  depart- 
ment, to  the  number  altogether  of  40  or  50  depend- 
ents. They  are  too  generally  more  oppressive  and 
domineering  to  their  countrymen,  than  even  their  Tur- 
kish masters.  The  modern  Greeks  are  completely 
sensilile  of  their  degraded  state ;  and  discover  a  strong 
attachment  to  their  country,  as  well  as  an  ardent  desire 
of  political  emancipation.  Their  ideas,  however,  go  no 
farther  back  than  the  days  of  the  Greek  emperors;  and 
they  have  no  view  of  establishing  any  independent  re- 
publics like  those  of  ancient  Greece.  Their  hopes 
are  solely  directed  to  the  restoration  of  the  Byzantine 
kingdom,  in  the  person  of  any  Christian  prince,  but, 
particularly  one  of  their  own  church.  For  more  than 
half  a  century  they  have  naturally  turned  their  views 
towards  Russia  ;  but  two  desperate  attempts,  in  con- 
junction with  the  troops  of  that  nation,  one  in  1770, 
and  another  in  1790,  proved  completely  unsuccessful. 
During  the  expedition  of  the  French  to  Egypt,  they 
began  to  cherish  the  hopes  of  liberty  through  their 
means ;  and  were  ready  to  have  joined  their  standard 
in  the  invasion  of  Turkey.  They  made  similar  advan- 
ces to  the  British,  during  their  short  war  with  the  Porte 
in  1807  ;  but,  besides  receiving  no  encouragement  from 
the  British  authorities,  they  consider  them  as  too  dis- 
tant allies;  and  still  look  to  the  Russians  and  French 
as  their  natural  deliverers.  Without  such  foreign  aid, 
they  are  utterly  incapable  of  asserting  their  independ- 


MOREA. 


77; 


c»ce.  The  whole  nation  is  not  computed  to  exceed  two 
millions  and  a  half  of  all  ages  and  sexes  ;  and  even  these 
are  so  mixed  a  race,  that  they  are  rather  a  Christian 
sect,  than  a  distinct  people.  It  is  chiefly  by  means  of 
their  marine,  that  they  may  regain  some  weight  among 
other  nations;  and  the  establishment  of  some  Christain 
power  in  the  islands  of  the  Archipelago  has  long  been 
considered  as  the  likeliest  step  to  the  improvement  of 
the  Greeks.  The  French,  in  consequence  of  employ- 
ing only  Frenchmen  as  agents  and  consuls  in  the  Le- 
vant, with  good  salaries,  have  the  greatest  influence 
with  the  natives,  and  it  is  worthy  of  consideration  how 
far  the  interests  of  Great  Britain  might  not  be  extended 
by  a  similar  plan,  and  by  cultivating  a  close  intercourse 
with  the  modern  inhabitants  of  Greece  and  its  islaiids. 

The  commerce  of  the  Morea,  and  of  modern  Greece 
in  general,  is  greatly  fettered  by  the  restraints  of  the 
Ouonian  government.  The  Greeks  have  a  flag  for 
their  merchant  vessels,  but  not  being  an  independent 
people,  it  is  little  respected  by  other  nations  ;  and 
their  Turkish  masters,  who  are  jealous  of  their  power, 
seldom  resent  any  insult  offered  to  them  at  sea.  They 
are  not  permitted  to  trade  farther  west  than  Tunis, 
Malta,  and  Messina ;  and  the  Algerine  corsairs  are 
permitted,  by  treaty  with  the  Giund  Seignior,  to  cap- 
ture any  of  his  Grecian  subjects  who  may  be  found 
trading  to  the  westward  of  these  ports.  Thus  unpro- 
tected and  exposed,  they  are  apt  to  seek  redress  at 
their  own  hands  ;  and,  when  insulted  by  any  vessel  of 
superior  force,  they  retaliate  cruelly  upon  any  inferior 
ship  belonging  to  the  same  nation  which  may  fall  in 
their  way.  The  Morea  produces  a  great  variety  of  ar- 
ticles which  are  va'uable  in  commerce  ;  and  many  of 
them  such  as  are  in  great  request  in  the  British  market. 
Dried  fruits  of  various  kinds,  almonds,  small  nuts, 
gums,  galls,  and  a  variety  of  drugs,  are  very  common 
articles  of  traffic.  But  the  larger  and  more  valuable 
commodities  which  the  country  affords,  are  currants, 
which  are  larger  and  cleaner  than  those  of  most  other 
countries,  and  of  which  eight  millions  of  pounds  weight 
are  said  to  be  annually  exported,  usually  at  three  half- 
pence per  lb.  English  ;  young  fustic,  a  valuable  dye 
wood  for  bright  yellow ;  cotton  in  considerable  quanti- 
ties, but  rather  of  an  inferior  quality  ;  olive  oil  of  a  to- 
lerably good  quality,  and  much  cheaper  than  that  of  Italy 
and  Sicily,  generally  at  ^25  per  ton;  valonia,  a  kind  of 
acorn  used  in  tanning,  and  much  in  demand  by  the  Eng- 
lish ;  corn,  wool,  siik,  carpets,  leather,  vermilion,  wine, 
wax,  cheese,  are  frequent  articles  of  export. 

The  articles  of  import  generally  carried  to  the  Le- 
vant, are  watches,  jewellery,  glass,  porcelain,  furs, 
spices,  coffee,  sugar,  indigo,  cochineal,  suli)hur,  silk, 
gold-lace,  cloth,  muslins,  hardware,  and  other  manu- 
factured goods  of  England  and  France.  The  balance 
of  trade  is  alleged  to  be  one-fifth  in  favour  of  the  Mo- 
rea, which  is  paid  in  silver  coin.  Of  this  amount,  two 
millions  of  piastres  go  as  tribute  to  Constantinople ; 
one  million  is  taken  by  the  Pasha  of  Tripolizza  ;  and  the 
remainder,  about  1,093.750  piastres,  is  the  profit  of  the 
rich  Greeks.  The  Frank  residents  are  only  a  sort  of 
brokers,  who  have  a  per  centage  upon  the  traffic. 

The  Greeks  are  universally  addicted  to  commerce, 
and  their  marine  is  in  many  respects  highly  important. 
The  islanders  form  the  most  enterprising  portion  of 
the  nation,  and  carry  on  a  petty  trade  in  numberless 
fcalf-decked  boats,  with  high  stems  and  sterns,  and  one 
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thick  short  mast,  with  a  long  yard.  They  perform 
these  voyages,  even  as  far  as  Smyrna  and  Constantino- 
ple, without  chart  or  compass,  and  merely,  as  of  old, 
by  the  observation  of  coasts  and  headlands.  But  they 
are  acquainted  with  the  management  of  the  largest 
vessels  of  Eui-opean  construction  ;  and,  besides  navigat- 
ing the  Ottoman  navy  as  seamen,  they  have  large  mer- 
chant ships  of  their  own,  which  trade  as  far  as  America 
and  the  West  Indies,  and  make  an  occasional  voyage 
to  England.  The  natives  of  Hydra  particularly,  the 
most  expert  of  the  Greek  mariners,  have  accumulated 
great  wealth  by  their  commerce,  and  have  purchased 
from  the  Turks  the  independent  election  of  their  own 
magistrates.  The  number  of  Greek  mariners  actually 
employed  at  sea,  is  supposed  to  be  not  less  than  50,000  ; 
and  they  are  considered  as  capable  of  being  trained  to 
any  kind  of  naval  service. 

Though    the    modern    Greeks    are    very    ignorant, 
they  are  a  very  ingenious  people  ;  and,  if  rescued  from 
oppression,  might  again  distinguish  themselves  in  the 
arts  and  sciences.     But,  since  the   12th   century,   they 
have  made   no  improvements,  and   transmitted   no  in- 
ventions to  other  nations.     Their  ancient   authors   had 
long  lain  neglected  in  monasteries  and  libraries  ;  their 
late  writers  were  rather  expert  grammarians  than  ori- 
ginal authors  ;    and    the  revival   of  their  literature,  in 
the  14th  and  15th  centuries,  was  more    owing    to    the 
exertions  of  the  Italian  literati  than  of  native  Greeks. 
The  corruption  of  the  Greek  language  has  been  dated 
from  the  lime  of  the  Macedonian  conquest,  and  is  par- 
ticularly ascribed  to  the  extension  of  the  Roman  power; 
but  it  appears  to  have  survived  as  a  living  language  in 
considerable  purity  so  late  as  the  1  lih  or  13'h  centuries. 
The  irruption  of  the  Goths  and  other  barbarisms,  and  the 
settlement  ot  the  Sclavonians  and  Franks  in  Greece,  oc- 
casioned numerous  corruptions,  about  the  beginning  of 
the  13th  century  ;  and  the  establishment  of  the  Ottoman 
empire  introduced   many  Turkish  terms  and  idioms; 
but  it  is  not  possible  to  fix  the  precise  period  when 
the  distinction  between  the  Hellenic  or  ancient,  and  the 
Romaic  or  modern  dialect,  was  generally  acknowledged. 
It  appears  that  a  multitude  of  different  dialects  prevailed 
in  the  progress  of  its  corruptions,  not  less,  it  is  said,  than 
seventy ;  and  that  the  Romaic  did  not  become  an  estab- 
lished  tanguage  till  about  a  century  after  the  Turkish 
conquest.     The  first  instance  of  it,  as  a  written  language, 
is  a  translation  of  the  four  apologies  of  John  Catacuze- 
nus  into  the  vulgar  tongue  by  Meletius  Syrigus,  a  Cre- 
tan,  who  died  in    1662.     The  earliest  and  best  of  the 
grammars  of  this  new  language  is  that  of  Portius,  also  a 
native  of  Crete,   which    may  be  seen  in  the  glossary  of 
Du  Cange.     Besides  the   introduction  of  new  vocables, 
the  modern  dialect  drops  the  inverted   arrangement   of 
the  words,    forms  the  tenses  by  the  aid  of  the  auxiliary 
verb,  and  makes  great  use  of  the  contractions,  so  as  to 
blend  several  words   into  one.     The    pronunciation   un- 
questionably became   vitiated   along  with   the  structure 
of  the  language  ;  but  the  Byzantine  Greeks  maintain  that 
they   still    possess  the  ancient  mode  of  reading   it.     A 
sketch  of  the  modern  dialect,  and  of  its  pronunciation, 
may  be  seen  in  the  appendix  to  Hobhouae'a  Travels,  and 
Dalaway's  Descri/ilion  of  the  Levant ;  but  the  following 
specimen  of  the  mode  of  reading  the  first  lines  of  Ho- 
mer, as  given  by  the  former  writer,  may  give  some  idea 
of  the  modern   pronunciation.     The  a  is  to  be  sounded 
as  in  the  English  word  /tlate  : 
5  F 
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Menin  aedthe  Thea  Peleiidtheo  akelaos 
Oolomanen  e  mere  akocts  alge  atlieke 
I'ollas  d'ipthemoos  psekas  aedthe  procapseii 
Eroone,  al'toos  dc  elorea  tcvke  kcnessin 
.i;ona:se  te  pase.     Dllieose  d'eteleeto  voolc. 

There  are  f^reat  varieties,  however,  in  the  mode  of 
speaking  the  Romaic.  The  Greeks  of  the  Morca  and 
on  the  coasts  of  the  Adriatic,  intermix  more  of  the  Ve- 
netian ;  and  those  of  the  Archipelago  or  Smyrna,  more 
<if  the  Turkish  ;  while  those  of  the  Fanal,  in  Constanti- 
nople, speak  it  in  the  most  classical  style  of  purity. 

Since  the  establishment  of  the  Romaic,  the  Greek  li- 
terature has  been  extremely  limited  ;  and  in  the  course 
of  l.^O  years  previous  to  the  year  1720,  about  100  per- 
aons  have  been  recorded  as  men  of  learning,  the  greater 
part  of  whom,  as  well  as  of  the  later  writers,  were  theo- 
logical authors,  educated  in  Italy.  But,  inconsequence 
of  the  recent  communications  between  the  more  enlight- 
ened nations  of  Christendom  and  the  Levant,  considera- 
ble improvements  have  taken  place.  About  the  end  of 
the  last  century,  under  the  auspices  of  a  prince  of  the 
family  of  Mavro  Kordato,  who  was  Hospodar  of  Molda- 
via, a  dictionary  and  grammar  of  the  Romaic  was  pub- 
lished, and  several  translations  of  French  and  Italian 
novels,  printed  in  that  language  at  Venice  or  Vienna. 
A  few  of  the  higher  Greeks  compose  pieces  in  poetry, 
but  rarely  for  publication;  and  there  is  little  original 
composition  yet  produced  among  them.  Numbers,  how- 
ever, attend  the  universities  of  the  Continent,  chiefly 
from  l!ie  Ionian  isles;  a  few  of  them  for  the  sake  of  ec- 
clesiastical studies,  but  most  of  them  for  the  purpose  of 
qualifying  themselves  to  practice  as  physicians  in  their 
own  country.  The  principal  study  of  the  modern  Greeks 
is  the  accjuisition  of  languages,  in  which  they  display  a 
•wonderful  proficiency  ;  so  that  many  of  their  young  men 
are  able  to  speak  five  or  six  languages  at  a  very  early  age; 
and  numbers  of  the  lower  orders  can  make  themselves 
understood  in  French,  Italian,  Russian,  Turkish,  Scla- 
vonian,  and  Latin.  A  Greek  printing  press  has  been 
established  at  Bucharest,  and  another  at  Venice,  for  a 
considerable  period ;  but  grammars,  dictionaries,  theo- 
logical tracts,  vulgar  romances,  and  song  books,  are  the 
only  productions  of  these  establishments.  A  few  learn- 
ed Greeks  in  Paris  have  distinguished  themselves  by 
their  talents,  and  have  published  several  translations  in 
Romaic  for  the  benefit  of  their  countrymen  ;  but  not 
more  than  one  or  two  native  authors  are  known  at  pre- 
sent to  reside  in  Greece.  The  principal  Romaic  books 
to  be  found  there,  are  translations  of  Beccaria  On  Crimes, 
Locke's  Essay,  Montesquieu's  Rise  and  Fall  of  the  Ro- 
man JSmpire,  Roliins's  Jlncieiit  History,  Telemachus, 
Plurality  of  Worlds,  Goldsmith's  Grecian  History,  Ro- 
binson Crusoe,  the  Arabian  Knights,  an  original  Life  of 
Suvaroff  by  a  merchant  in  Athciis,  and  a  journal  printed 
at  Vienna,  besides  the  ordinary  catechisms  and  homilies 
of  the  church.  But  there  are  no  shops  for  purchasing 
books,  and  scarcely  any  thing  like  a  library,  ptblic  or  pri- 
vate, in  the  country.  There  is  no  dissemination  of  know- 
ledge among  the  natives  of  Greece,  except  by  means  of 
one  or  two  schools  in  some  of  the  larger  towns,  where 
the  ancient  Greek,  and  sometimes  Latin,  with  the  mo- 
dern languages,  are  taught.  Most  of  them  can  read  and 
write,  so  as  to  be  qualified  for  the  service  of  their  pa- 
shas, and  the  transactions  of  their  petty  commerce,  but 
have  no  knowledge  of  books,  or  attainments  in  science. 
They  can  all  compose  a  song  or  lampoon;  but  their 
best  productions  have  more  of  the  oriental  imagery  than 


the  Greek  simplicity  ;  and  all  thtir  poetry  is  full  of  the 
worst  kind  of  taste.  Their  prose  writings  are  insipid, 
and  chiefly  distinguished  by  copiousness  of  words. 

The  state  of  the  arts  in  Greece  is  very  low;  and  it  is 
said,  that  there  is  not  a  sculptor,  painter,  or  architect  to 
be  found,  equal  ;o  the  common  workmen  in  the  towns 
of  Christendom.  Their  paintings  are  chiefly  gilded 
saints;  and  the  best  are  to  be  seen  at  Scio. 

Medicine  is  practised  by  Italians,  or  by  native  Greeks, 
who  have  received  some  education  in  Italy;  or  even  by 
persons  of  no  education,  but  who,  having  failed  in  other 
pursuits,  put  on  the  Frank  habit,  and  assume  the  office 
of  physicians.  In  inost  of  the  towns  there  is  at  least  one 
of  these  persons,  wlio  is  paid  so  much  per  annum  for 
taking  care  of  the  health  of  the  whole  inhabitants.  The 
general  practice  is,  to  administer  jalap,  manna,  glauber 
salts  in  small  quantities,  draughts  of  bark  in  almost 
every  complaint,  allowing  the  patient  at  the  same  time 
plenty  of  fat  broths.  Phlebotomy  is  often  used,  but  not 
topical  bleedings.  When  the  disease  is  of  long  conti- 
nuance, or  if  the  least  delirium  appears,  the  patient  is 
considered  as  possessed;  and  instead  of  the  physician, 
the  priest  is  employed  to  exorcise  the  evil  spirit.  Pes- 
tilential fevers,  elephantiasis,  leprosy,  and  the  plague, 
are  seldom  attempted  to  be  cured  by  medical  skill.  The 
frequent  use  of  the  warm  bath,  to  which  the  natives  are 
much  addicted,  is  probably  more  prejudicial  than  salu- 
tary to  their  health. 

The  Greek  music  is  plaintive,  but  very  monotonous; 
and  it  is  doubtful  whether  most  of  their  airs  may  not  be 
of  modern  origin.  They  sing  through  the  nose,  and  in 
a  confused  manner,  men  and  women  all  joining  together. 
Of  many  tunes  borrowed  from  the  French  and  Italian, 
it  is  said  they  never  go  beyond  the  first  part.  "They 
have  an  admirable  kyrie  eleison,"  says  Chateaubriand. 
"  It  is  but  one  note,  kept  up  by  different  voices,  some 
bas  and  some  treble,  executing  andante  and  mezza  voce, 
the  octave,  the  fifth,  and  the  third.  The  solemn  and 
majestic  effect  of  this  Hyrie  is  surprising.  It  is  doubt- 
less a  relic  of  the  ancient  singing  of  the  primitive 
church."  The  fiddle  and  lyre,  or  three-stringed  guitar, 
are  the  usual  instruments  upon  which  most  of  the  young 
men,  and  particularly  the  sailors,  are  able  to  perform. 
Pan's  pipe,  and  a  kind  of  bagpipe,  arc  also  met  with  in 
the  Levant.  Modern  travellers  give  a  very  unfavourable 
account  of  the  general  strain  of  music  in  Greece  ;  Dr. 
Clarke,  particularly,  represents  it  as  inferior  to  that  of 
any  other  European  nation,  except  the  very  lowest  in 
point  of  civilization  and  refinement.  "  The  tone  of  the 
vocal  part,"  he  says,  of  a  certain  performer,  "  resembled 
rather  the  howling  of  dogs  through  the  night,  than  any 
sound  which  might  be  called  musical.  And  this  was 
the  impression  made  upon  us  every  where  by  the  na- 
tional music  of  the  modern  GKceks,  that  if  a  scale  were 
formed  for  comparing  it  with  the  state  of  music  in  other 
European  nations,  it  would  fall  below  every  other,  ex- 
cepting only  that  of  the  Laplanders,  to  which,  neverthe- 
less, it  bears  some  resemblance." 

There  is  a  considerable  resemblance  in  the  doctrines 
and  general  form  of  the  Greek  church,  and  those  of  the 
church  of  Rome.  In  the  number  of  the  sacraments,  the 
invocation  of  saints,  the  belief  of  the  real  presence,  the 
practice  of  auricular  confession,  the  offering  of  masses 
for  the  dead,  the  division  of  the  clergy  into  regular  and 
secular,  the  spiritual  jurisdiction  of  the  bishops  and  their 
oflicials,  the  distinction  of  ranks  and  offices  among  the 
ecclesiastics,  there  is  very  little  diflercnce  between  the 
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churches  of  Greece  and  Rome.  This  icscmb'.ance  is 
kept  up  and  increased,  in  consequence  of  ihc  number  of 
Greek  ecclesiasiics  who  siudy  in  Italy  ;  and,  in  the  Mo- 
rea  and  Archipelago,  there  arc  many  Roman  Catholic 
converts  among  the  natives.  The  Greek  clergy  are  di- 
vided into  two  classes,  the  Papadcs,  or  secular  priests, 
who  hold  the  parishes,  and  the  Caloyers,  or  monks  of 
St.  Basil,  who  have  their  seminaries  on  Mourii  Athos,  in 
Chios,  and  the  Pi  ince's  Islands.  The  secular  priests, 
contrary  to  the  case  in  the  church  of  Rome,  are  the  most 
ignorant  and  illiterate,  while  the  monks  are  generally 
men  of  a  certain  degree  of  education.  All  orders  of  the 
seculars,  inferior  to  bishops,  are  permitted  to  marry,  pro- 
vided they  choose  a  virgin,  and  engage  before  ordina- 
tion ;  but  can  never  rise  higher  than  to  the  office  of 
proto-papa  in  the  church  where  they  serve.  All  who 
aim  at  a  mitre  must  observe  celibacy,  and  assume  the 
monastic  habits. 

The  parish  papas  enter  into  priest's  orders  by  a  kind 
of  public  election.  Being  proposed  to  the  congregation 
or  church,  the  officiating  priest  asks  tlie  audience  if  he 
is  worthy,  and  upon  their  acclamation  in  the  aflirmative, 
he  is  considered  as  authorised  to  enter  upon  his  func- 
tions. The  chapels,  which  are  very  numerous,  and 
some  of  them  little  better  than  a  cavern  with  a  door  and 
stone  altar,  must  have  each  their  own  priest,  who  cannot 
officiate  in  other  places  of  worship,  and  who,  though  more 
serviceable  than  the  monks,  are  not  so  well  provided  for. 

The  Caloyers  never  say  mass,  and  if  they  take  the 
priesthood,  they  are  called  "  holy  monks,"  and  officiate 
«nly  on  high  festivals.*  Admission  to  the  brotherhood 
is  obtained  by  paying  to  one  of  these  holy  monks  a  sum 
of  60  or  70  piastres,  without  any  probation  or  examina- 
tion, so  that  young  children  are  allowed  to  take  the  ha- 
bit, as  they  thus  secure,  in  their  miserable  country,  the 
certainty  of  being  fed.  Their  monasteries  are  frequent 
objects  in  the  valleys,  forests, _and  hill-sides;  and  they 
have  farms  tenanted  by  one  of  their  order,  in  most  parts 
of  the  country.  They  subsist  partly  by  the  lands  attached 
to  the  monasteries,  and  partly  by  the  voluntary  contribu- 
tions of  the  people.  On  particular  days,  they  go  about 
with  little  pictures  of  their  saints,  which  they  give  their 
votaries  to  kiss,  and  a  jar  of  holy  water  with  a  brush,  by 
which  they  mark  the  cross  on  the  foreheads  of  each  per- 
son, receiving  a  para  or  two  from  every  individual  for 
this  service.  They  abstain  wholly  from  flc&h,  and  ob- 
serve a  very  austere  mode  of  living.  Most  of  their  time 
is  occupied  in  a  set  of  superstitious  devotional  exercises, 
reciting  parts  of  the  Psalter,  or  bowing  and  kissing  the 
ground  for  a  certain  number  of  times.  Three  hundred 
of  these  bowings  must  be  performed  by  each  individual 
in  every  24  hours.  Their  ignorance  and  simplicity  is 
extreme,  and  in  few  of  their  monasteries  have  ihey  any 
books,  not  even  any  pan  of  the  Scriptures.  The  most 
sacred  of  the  Caloyers  are  those  who  have  received  their 
education  in  the  seminaries  of  Mount  Alhos,  where  there 
are  six  thousand  of  th-;  order,  who  occupy  themselves  in 
studying  and  in  all  kinds  of  mechanical  trades.  There 
is  no  ground  for  the  charge  of  these  monasteries  being 
the  abodes  of  vice.  The  head  of  the  church  is  the  Pa- 
triarch of  Constantinople,  whom  they  style  the  thirteenth 
apostle,  but  to  whom  they  attach  no  personal  sanctity  or 
official  infallibility.     The  person  admittted  to  the  office 


is  invested  in  a  triumphal  mannncr  by  a  minister  of  the 
Porte ;  and  possesses  a  kind  of  absolute  authority  over  the 
whole  native  Greeks.  His  influence  with  the  Sultan  is 
very  great,  and  his  applications  are  generally  effectual 
in  every  thing  relating  to  his  own  nation.  He  can  bring 
any  Greek  to  be  punished  by  fine,  deposition  from  office, 
imprisonment  for  life,  banishment,  or  death.  This  dig- 
nity is  now  regularly  exposed  to  sale,  and  costs  about 
60,000  crowns.  The  Patriarch  indemnifies  himself  by 
selling  the  other  patriarchates  of  Jerusalem,  Antiocb,  and 
Alexandria,  besides  all  the  archbishopricks,  and  every 
lucrative  place  within  his  jurisdiction;  a  practice  which 
the  Greeks  themselves  introduced,  by  ofieiing  to  fill 
these  offices  for  smaller  salaries,  or  by  giving  for  them 
greater  sums,  when  vacant.  The  whole  of  the  Patri- 
arch's usual  revenue  does  not  exceed  ^3.000;  (except 
what  fines  and  extortions  may  yield,)  and  the  richest 
bishops  do  not  possess  more  than  ^300  a  year,  which  is 
raised  by  a  direct  tax  upon  every  Greek  house  within 
their  districts.  Contributions  are  made  by  devout  indi- 
viduals to  assist  those  who  make  pilgrimages  to  the  holy 
sepulchre  at  Jerusalem,  and  who  are  afterwards  distin- 
guished by  the  name  of  "  hadje,"  as  among  the  Turks. 
The  clergy  in  general  have  great  influence  over  the 
people;  and  receive,  on  certain  days,  gifts  of  loaves, 
sweet  meats,  wax  tapers,  he. 

The  rites  of  the  Greek  church  are  in  themselves  very 
alisurd,  and  are  performed  with  very  little  solemnity. 
There  are  prayers  and  portions  of  scripture,  histories  of 
the  saints,  hymns,  and  forms  for  different  festivals  ;  but 
the  service  consists  principally  in  singing,  without  musi- 
cal instruments.  In  the  celebration  of  the  mass,  the 
chief  part  of  the  worship  consists  in  crossing  and  re- 
pealing a  thousand  times,  in  a  combined  song,  the 
words,  "  Lord  have  mercy  upon  me."  Pictures  are 
admitted,  into  the  churches;  and  great  attention  paid 
to  the  form  and  colour  of  the  clerical  vestments.  Their 
festivals  are  very  numerous,  which  the  peopl?  are 
strictly  enjoined  to  observe  :  and  as  most  of  them  are 
celebrated  by  dancing  and  music,  they  are  the  great  de- 
light of  the  frivolous  natives,  under  their  present  op- 
pressions. The  sacrament  of  the  eucharist  is  administer- 
ed to  new  born  infants,  and  that  of  extreme  unction  is 
not  confined  to  the  dying,  but  is  given  to  devout  persons 
upon  the  slightest  malady,  and  even  to  those  who  arc 
in  full  health,  by  way  of  anticipation.  The  laity  are  de- 
voutly attached  to  all  the  ceremonies  and  ordinances 
of  their  church,  which  are  numerous  and  severe. 
Wednesdays  and  Fridays  are  days  of  fasting  through- 
out the  whole  year  ;  and  some  of  the  principal  fasts, 
stich  as  Easter  and  Christmas,  continue  forty  days  ;  so 
that  there  are  not  above  139  days  of  the  year  free  from 
all  fasts.  They  are  devoted  to  superstitions,  which  oc- 
cupy their  minds  infinitely  more  than  the  great  ponits 
of  their  faith.  The  priests  are  frequently  employed 
to  exorcise  persons  supposed  to  be  possessed  by  evil 
spirits.  They  all  believe  in  the  power  of  magic,  and 
often  fancy  themselves  to  be  suffering  from  the  incan- 
tations of  some  malevolent  being.  Ghosts  or  fairies, 
called  Arabins,  are  imagined  to  haunt  houses  and  other 
places.  They  believe  in  the  occasional  appearances  of 
angels  to  make  particular  revelations.  They  are  all 
devoted  to  the   worship  of   the  holy  virgin ;  and  in  al- 


'  Caloyer  is  supposed  to  have  been  a  name  of  the  Grecian  priests  long  before  the  i 
iromthe  words«aA»5  ii^iif,  the  "  good  priest,"  or   Kx>j>ye^ai,  "  good  old  fathers." 


ntroduction  of  Christianity,  and  to  be  derived 
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most  every  coUai^e,  her  picture  or  image  is  to  be  seen, 
■with  a  lamp  burning  before  it.  Almost  all  diseases  are 
considered  as  the  effects  of  demoniacal  influence;  and 
the  plague  particularly  is  thought  to  appear  in  the  form 
of  a  lame  and  withered  hag. 

The  churches  in  Greece  have  great  simplicity;  and 
are  generally  veiy  small.  The  floor  is  of  mud,  the 
altar  of  stone,  the  sanctuary  separaleil  from  the  nave 
by  deal  boards,  and  an  enclosure  of  pales  at  the  other 
end  made  for  the  women.  They  are  seldom  furnished 
with  seats  ;  here  there  are  several  crutches  in  one  cor- 
ner, upon  which  the  aged  worshippers  support  them- 
selves. In  the  greater  towns,  and  in  some  of  the  mo- 
nasteries, they  are  fitted  up  in  a  better  style,  but  in  a 
bad  taste,  ornamented  with  gildings  and  pictures  of 
saints. 

The  modern  Greeks  bear  a  great  resemblance  to  the 
descriptions  which  have  been  transmitted  of  the  ancient 
inhabilai:ts  of  the  country,  in  their  bodily  appearance, 
dress,  diet,  and  tempers.  There  is  a  national  likeness 
observable  among  them  all,  but  the  islanders  are  of  a 
darker  complexion,  and  a  stronger  make,  than  those  of 
the  m-.iin  land.  Their  countenances  are  such  as  may 
be  supposed  to  have  served  for  models  to  llieir  ancient 
sculptors;  and  the  young  men  particularly  are  distin- 
guished by  a  degree  of  beauty  which  would  be  consider- 
ed as  too  effeminate  among  those  of  the  same  age  in 
more  northern  climates.  Their  eyes  are  large  and  dark, 
their  eye-bvows  arched,  their  complexions  brown,  but 
clear,  and  their  cheeks  and  lips  tinged  with  bright  ver- 
milion colour.  Their  faces  are  a  regular  oval,  and 
their  features  perfectly  proportioned,  except  that  their 
Cirs  are  raihei  larger  than  usual.  Their  hair  is  dark 
and  long,  but  shaved  off  in  the  forepart  of  the  crown 
and  sides  of  the  face.  Beards  are  worn  only  by  the 
clergy  and  persons  of  au'hority,  but  all  of  them  wear 
thin  long  black  mustachios  on  the  upper  lip.  Their 
necks  are  long,  Init  bmad,  and  well  set,  tiieir  chests  wide 
and  open,  their  shouldeis  strong,  but  their  waists  rather 
blender,  and  their  legs  larm ,  but  well  made.  Their 
stature  is  above  the  middle  size,  und  their  form  muscu- 
lar and  round,  but  not  corpulent.  The  women  are  in- 
ferior to  the  men,  both  in  f;ice  ;ind  figure  ;  and  though 
they  have  the  same  kind  of  features,  yet  their  eyes  are 
languid  and  their  complexions  pale,  their  whole  persons 
loose  and  flaccid,  their  height  rsther  low,  and  their 
forms,  as  they  advance  a  little  in  life,  fat  and  unwieldy. 
Those  of  the  better  class  are  very  careful  to  impiove 
their  beauty  by  paints  and  washes  ;  but  they  often  lay 
on  their  colouring  substances  to  a  very  unnatural  de- 
gree. 

The  dress  of  the  modern  Greeks  bears  a  near  resem- 
blance to  that  of  the  Tuiks.  The  under  garments  are 
a  cotton  shirt,  cotton  drawers,  a  vest  and  jacket  of  silk 
or  stufT,  a  pair  of  large  loose  trowsers  drawn  up  a  little 
above  the  ancle,  and  a  short  sock.  Over  these  are  worn 
large  shawls,  often  lichly  ornamented,  wrapped  round  the 
loins,  in  one  corner  of  which  the  poorer  people  fre- 
quently cop.ceal  their  money,  and  a  loose  gown  or  pelisse, 
■with  wide  sleeves,  which,  in  the  presence  of  a  superior, 
ihey  wrap  modestly  al)out  their  persons,  concealing 
their  hr.nds  with  the  sleeves,  and  resting  their  chins  on 
theii  bosoms.  The  wealthy  individuals  have  pelisses  of 
cloth  lined  with  fur  for  winter,  and  who  wear  purses, 
which,  together  with  handkerchiefs,  watches,  snuff- 
boxes, papers,  they  carry  in  their  bosom  between  the 
folds  of  the  vests,  and  count  it  a  mark  of  distinction  to 


have  this  part  of  their  dress  full  and  distended.  They 
may  wear  any  colour  except  green,  which  is  appropriat- 
ed to  the  descendants  of  Mahomet,  and,  instead  of  a 
turban,  they  have  a  large  calpac.  The  common  people 
seldom  use  a  gown,  and  have  their  trowsers  so  short  as  to 
leave  their  legs  bare  below  the  knee.  The  sailois  have 
nothing  but  a  jacket ;  and  in  summer  wear  the  Alba- 
nian red  scullcap.  The  dress  of  the  females  bears 
some  resemblance  to  that  of  European  women,  and  con- 
sists of  a  vest  fitting  close  to  the  bosom,  but  becoming 
laigcr  and  wider  below  the  waist  ;  a  gown  flowing  off 
loosely  behind,  with  long  wide  sleeves  turned  up  at  the 
wrist;  a  ribbon  or  other  girdle  under  the  bosom,  a  rich 
shawl,  as  a  zone,  wrap|)td  once  round  the  body,  resting 
loosely  on  the  hips,  and  fastened  before  with  a  large 
plate,  or  tied  in  a  spreading  knot.  The  dress  of  tlie 
richer  females  is  loaded  with  gold  and  silver  tiimmings, 
bracelets  of  precious  stones,  and  strings  of  gold  coins 
round  their  necks.  The  young  women  have  their  hair 
hanging  down  the  back,  loose  or  p.aieil,  combed  over  the 
forelicad  and  the  sides  of  the  cheeks,  and  a  little  red 
cap,  with  a  gold  tassel  siuddcd  with  tequins,  on  the  one 
side  of  the  crown.  Whet)  they  go  abroad,  they  are 
muffled  up  in  a  wrapping-cloak,  with  a  long  veil,  but  in 
their  jirivate  apartments  they  have  their  feet  naked, 
and  tiieir  bodies  thinly  clothed,  as  the  temperature  of 
the  weatlver  may  admit.  Their  toe-nails  and  finger-tops 
are  stained  of  a  rosy  colour,  and  their  eye-lashes  with 
bla'  k.  No  change  as  to  fashion  takes  place  in  their 
dress,  but  their  habits  are  esteemed  entirely  in  propor- 
tion to  the  price  which  they  cost.  The  most  universal 
part  of  Grecian  dress,  which  is  also  worn  by  all  tlie  in- 
habitants of  the  Levant,  Mahometans  or  Christians,  males 
or  fetnales,  and  the  sale  of  which  forms  a  principal  arti- 
cle of  Grecian  commerce,  is  the  ancient  Pelasgic  bon- 
net, shaped  like  a  scalp,  which  the  natives  of  Greece 
are  said  to  have  worn  ever  since  they  were  known  as  a 
people.  The  Greeks  wear  it  simply  as  a  hat  ;  the  Turks 
suriound  it  with  a  turban  ;  and  the  women  adorn  it  with 
a  handkerchief,  tassels,  and  fringes. 

The  diet  of  the  modern  Giceks,  even  in  the  higher 
ranks  of  society,  is  very  poor  and  comfortless.  Fowls 
newly  killed,  and  therefore  tough,  though  boiled  down 
to  rags,  heaped  together  in  a  large  plate,  form  a  princi- 
pal dish  at  dinner.  The  table  is  a  low  stool,  and  the 
guests  are  seated  round  it  on  cushions.  A  long,  coarse, 
narrow  towel  is  spread  over  the  knees  of  the  party  at 
table  ;  and  the  master  of  the  house,  stripping  his  arms 
bare,  by  turning  up  the  sleeves  of  his  tunic,  serves  out 
tlie  soup  and  meai,  tearing  the  poultry  and  butcher- 
meat  into  pieces  with  his  fingers,  which  the  guests  eat 
in  the  saine  style.  If  knives  and  spoons  are  used,  they 
are  never  changed,  and  one  dish  only  is  placed  on  the 
table  at  the  same  time.  Brandy  is  handed  to  the  com- 
pany before  they  sit  down  to  table,  and  a  single  glass  of 
wine  is  presented  to  each  along  with  the  desert.  Dur- 
ing the  lime  of  dinner  the  room  is  filled  with  a  multi- 
tude of  visitors,  meaner  dependants,  and  even  slaves, 
who  do  not  partake  of  the  repast,  but  sit  and  converse 
together  behind  the  party  at  table  ;  and  after  dinner  an 
itinerant  songster  pushes  through  the  crowd  to  a  con- 
spicuous place  in  the  apartment,  and  accompanies  with 
his  lyre  some  miserable  recitative,  suited  to  the  occasion, 
or  some  common  love-ditty,  repeated  again  and  again 
with  little  melody  or  expression.  When  the  meal  is 
concluded,  a  maid-servant  sweeps  the  carpet ;  and  the 
master  and  mistress  of  the  house,  seating  themselves  at 
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the  upper  end  of  the  divan  or  couch  (which  is  univer 
sai;>  placed  in  the  form  of  the  Greek  letter  n.)  ihe  rest 
of  liie  company  are  marslialled  on  either  side  in  two  lines, 
acci.iding  to  the  rales  of  precedeuce.  When  all  are 
thus  sealed  cross- le^g^'''  ^  ''"'®  pewier  basin  is  placed 
before  each  ptisori  who  had  i.arlakeri  of  the  meal,  and 
all  wash  their  hands  and  mouih  wiih  a  lather  of  soap; 
the  same  having  been  done  also  before  eating.  Tobacco- 
pipes  are  then  brought  in,  and  female  visitants  ar- 
riving, the  mistress  of  the  house  retires  with  the  women 
who  are  present,  to  receive  these  new  guests  in  another 
apartment. 

In  the  inland  towns,  the  women  live  in  a  separate  part 
of  tlie  house,  and  are  nearly  as  much  confined  as  those 
of  the  Turks.  Before  man  iage,  they  are  rarely  seen 
by  any  male  person,  except  those  of  their  own  family; 
but,  afterwards,  they  are  introduced  to  people  of  their 
own  nation,  or  to  travellers.  They  can  seldom  read  or 
write,  but  sre  all  able  to  embroider,  and  generally  to 
play  on  the  lute.  Dancing  is  an  universal  accomplish- 
ment, and  is  learned  hom  one  another  here  in  a  style 
which  displays  neither  elegance  nor  liveliness,  and 
which  chiefiy  consists  in  a  solemn  poising  of  the  body  on 
one  foot,  then  on  the  other,  accompanied  by  various  eleva- 
tions and  depressions  of  the  arms.  But,  notwithstand- 
ing their  Wctnt  of  education,  most  of  lliem  are  acquaint- 
ed with  a  number  of  songs  or  recitations,  accompanied 
wirh  tales,  which  are  taken  up  and  continued,  apparently 
witiiout  end,  by  different  individuals  of  the  party  for 
hours  together.  Whenever  they  have  an  opportunity 
of  making  farther  attainments,  they  discover  great 
quickness  of  understanding,  and  readily  acquire  the 
modern  languages,  and  the  elements  of  general  litera- 
ture. Their  character  is  described  as  amiable,  and  they 
make  assiduous  housewives  and  tender  mothers. 

The  dances  of  the  young  women,  particularly  those 
called  Romaica,  consists  in  slow  movements,  in  which 
they  hold  by  each  other's  handkerchiefs,  while  one  of 
them,  as  a  leader,  sets  the  step  and  the  lime.  In  their 
mixed  dances,  a  male  and  female  are  alternately  linked 
together,  holding  their  handkerchiefs  high  over  their 
heads,  while  the  leader  dances  through  them;  and  vari- 
ous figures  are  performed  as  well  as  single  hornpipes. 
Single  performers  among  the  men  exhibit  frequently  a 
rapid  and  fantastic  step,  which  is  considered  as  the  ancient 
pyri  hie  dance.  To  such  amusemcnls  the  natives  are 
greatly  devoted;  and,  "amidst  ail  iheir  poverty  and  op- 
pression," says  Sandys,  "  they  will  dance  whilst  their 
legs  will  bear  ihem,  and  sing  till  they  grow  hoarse." 
There  is  an  ancient  dance,  much  in  request,  performed 
by  boys  or  by  girls  in  the  harems  for  the  entertainment 
of  the  Turks,  and  which  is  wholly  of  a  lascivious  ten- 
dency. Nay,  in  most  parts  of  modern  Greece,  these 
indecent  altitudes,  which  are  esteemed  as  the  highest 
accomplishment  of  the  art,  are  practised  bv  the  most 
discreet  females,  without  any  appearance  of  depraved 
feelings  on  their  part. 

In  the  marriage  ceremony,  which  is  considered  as 
still  resembling  the  ancient  usages,  the  bride  and  bride- 
groom stand  near  the  altar,  holding  a  lighted  candle  in 
their  hands,  while  the  priest,  facing  them,  readv;  and 
sings  a  service,  during  the  progress  of  which  he  takes 
two  rings,  which  he  puts  upon  their  fingers,  and  two 
garlands,  which  he  places  on  their  heads,  changing  tliem 
several  times  with  great  rapidity,  gabbling  and  singing 
all  the  time,  till  at  last  the  rings  are   left  on  the  proper 


fingers,  and  the  garlands  laid  aside  together.  Some 
bread,  which  has  bttn  bies'ied  and  marked  with  the 
sign  ot  the  cioss,  is  then  oruken  and  eaten  by  the  bride 
and  bridegroom,  and  a  tup  of  wine  is  presented  to  them 
successively  ;  alter  which  the  woman  hands  round  the 
cake  i-.nd  liquor  to  the  persons  present,  Irom  whom,  if 
she  IS  noi  of  h.lgh  rank,  she  receives  a  piece  of  money, 
and  kisses  their  hands  in  return.  On  the  same,  or  some- 
times the  fo. lowing  day,  shr  is  carried  in  procession  to 
her  husband's  house,  and  the  evening  is  concluded  with 
music,  dancing,  and  a  least,  chiefly  oftruits,  and  particu- 
larly nuts. 

The  Greeks  are  remarkable  for  the  formality  and  te- 
diousness  of  their  salutations.  When  two  of  them  meet, 
however  casually,  they  stand  with  their  hands  on  their 
hearts,  bowing  genily  for  five  minuics  together,  in- 
quiring after  each  other's  hcaltns,  their  wives, daugiiters, 
sons,  family,  and  affairs,  twenty  times  over,  before  they 
begin  to  converse,  or  even  when  they  are  intending  to 
separate  immcdiiittly. 

The  niodern  Greeks  are  full  of  superstitious  prac- 
tices and  unmeaning  usages,  many  ol  which  they  have 
communicated  to  their  Turkish  conquerors.  During 
the  birth  of  a  child,  the  lamp  burns  before  the  picture 
of  the  virgin,  and  the  cradle  is  adorned  with  handker- 
chiefs and  trinkets,  as  presents  to  the  fairies.  As  soon 
as  the  infant  is  laid  in  the  cradle,  ii  is  loaded  with 
amulets:  and  a  bit  of  soft  rnud,  particularly  prepared 
by  various  charms,  is  stuck  upon  tlie  furehead,  to  pre- 
vent the  effects  of  the  evil  eye.  When  a  stranger  looks 
intensely  upon  a  child,  the  mother  spits  in  Its  face,  or 
in  her  own  bosom,  if  he  look  at  herself;  but  the  sove- 
reign remedy  against  the  evil  eye  is  the  Uae  of  garlic, 
or  even  the  pronouncing  of  the  name  of  it,  and  bunches 
of  it  are  attached  to  new  built  houses  and  vessels. 
When  a  person  sneezes  in  company,  the  conversation  is 
slopped,  and  all  present  pronounce  benedictions  on  him, 
at  the  same  lime  crossing  themselves.  They  wear  rings 
as  spells;  observe  all  manner  of  lucky  and  unlucky 
days;  spit  into  their  own  bosoms  upon  any  sudden  emer- 
gency ;  show  a  peculiar  veneration  for  salt,  and  practise 
a  mul'itude  of  divining  ceremonies  on  all  occasions. 

The  funerals  of  the  Greeks,  like  those  of  iheir  ances- 
tors, are  celebrated  as  occasions  for  various  entertain- 
ments, and  in  some  respects  bear  a  considerable  resem- 
blance to  those  of  the  lower  Irish.  On  ih.e  death  of  any 
person  of  dignity,  the  body  is  dressed  in  a  rich  garment, 
and  the  litter  covered  with  flowers.  The  friends  jnd 
domestics,  with  the  priests,  walk  in  procession  hefore 
the  body,  and  a  few  old  women,  on  each  side  of  the  bier, 
contir>ue  howling  and  lamenting,  enumeraiing  the  virtues 
of  the  deceased,  and  dwelling  on  the  many  reasons  which 
should  have  made  him  remain  longer  in  lift.  Behind  the 
body  come  the  female  relations  and  frit  nds,  Oiuffl-d  up 
in  mourning  habits.  At  the  place  of  interment  a  luneral 
service  is  read,  and  the  body,  rolled  in  a  winding  sheet, 
is  deposited  in  the  grave  with  some  of  the  flowers  that 
had  adorned  the  bier.  About  the  ninth  day  afur  the  fu- 
neral, a  feast  is  prepared  by  the  nearest  relation,  who 
makes  piesents  to  the  pries's,  and  entertains  the  gut  sts 
with  music,  dancing,  and  every  kind  of  merriment.  The 
burying  grounds  are  at  a  distance  Irom  the  towns,  and 
the  churches  are  generally  near  the  high  road.  Their 
groves  of  cypress  or  yew  trees  generally  suiround  the 
tombs;  and  these  spots  are  frequented  on  cer.jin  tl  lys 
by  the  relatives  of  the  recent  dead,  who,  after  shedding 
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a  few  tears,  and  tleposiling  a  garland,  or  lock  of  hair,  in 
the  grave,  spend  the  remainder  of  the  day  in  dancing  and 
singing. 

The  character  of  the  modern  Greeks  is  variously  re- 
presented; but  the  greater  number  of  travellers  concur 
in  the  principal  features  of  the  following  portrait.  Their 
manners  are  very  engaging,  but  have  rather  loo  much  the 
appearance  of  obsequiousness  and  insincerity.  They 
are  extremely  courteous  towards  inferiors,  and  even 
servants;  and  make  very  little  distinction  in  their  beha- 
viour to  each  other  on  account  of  rank.  The  rich  are 
versatile  and  intriguing  ;  the  lower  classes  full  of  merri- 
ment, doing  nothing  at  certain  seasons  but  pipe  and 
dance.  There  is  still  abundance  of  native  genius  among 
them  ;  but  in  the  substantial  parts  of  character  they  are 
a  degraded  nation.  They  perform  the  rights  of  hospita- 
lity with  good  humour  and  politeness,  but  will  take  the 
meanest  shifts  to  gain  some  pecuniary  remuneration,  and 
will  do  any  thing  for  the  sake  of  money.  Though  ava- 
ricious, they  are  not  sordid,  but  fond  of  pomp  and  show, 
and  profuse  in  their  ostentation  of  generosity.  Wealth 
is  the  only  object  of  their  admiration;  whence  they  are 
almost  universally  engaged  in  trade  in  some  form  or 
other.  The  cultivation  of  the  soil  is  left  to  Albanians  or 
colonists;  and  every  Greek  has  a  retail  shop,  or  is  con- 
cerned in  some  wholesale  dealings.  Even  their  princes 
and  nobles  who  reside  at  Constantinople,  are  engaged  in 
merchandize.  They  are  little  to  be  trusted  ;  but  are 
light,  inconstant,  treacherous,  selfish,  and  subtle,  in  all 
their  transactions,  always  awake  to  every  opportunity  of 
gaining  an  advantage  ;  ready  to  practise  the  meanest 
artifices,  and  to  utter  the  grossest  untruths;  regardless 
of  character,  and  more  barefaced  in  their  impositions 
than  even  the  Jews.  They  show  a  desperate  frenzy  in 
distress,  and  a  bloody  ferocity  in  power,  but  rarely  dis- 
play the  coolness  of  determined  courage,  and  seem 
scarcely  capable  of  any  prolonged  struggle  to  regain 
their  national  freedom.  See  Chateaubriand's  Travels  ; 
Clarke's  Travels;  Callaway's  Tour  in  the  Levant; 
Savary's  Letters  on  Greece  ;  Hobhouse''^  Tour  in  Alba- 
nia^ Sec;  Jackson's  Refections  on  the  Commerce  of  the 
Mediterranean  ;  and  the  works  mentioned  in  the  histo- 
rical sketch  of  the  Morea  in  this  article.     {7.) 

MORISON,  Robert.     See  Botany. 

MORLACHIA.     See  Dalmatia. 

MOROCCO,  or  Marocco,  frequently  called  West 
Barbary,  is  bounded  on  the  north  by  the  Mediterranean 
Sea  ;  on  the  west  by  the  Atlantic  Ocean  ;  on  the  south 
by  the  Sahara,  or  the  great  desert ;  and  on  the  east  by 
Tremecen,  Sigelmessa,  and  Biledulgerid,  or  (according 
to  modern  and  more  correct  orthography)  TIemsen,  Se- 
gin  Messa,  and  Bled-eljerrede.  The  whole  extent  of 
this  empire,  including  Tafilelt,  is  contained  between  27° 
40'  and  35°  40'  of  N.  Lat.  and  between  2°  and  10°  of  W. 
Long,  from  London.  It  is  divided  into  four  great  divi- 
sions :  1.  The  northern,  containing  the  provinces  of  Er- 
reef.  El  Garb,  Benihassen,  Tenisena,  Shawia,  Tedla, 
and  the  district  of  Fez  or  Fas;  2.  The  central,  contain- 
ing the  provinces  of  Duquella,  Abda,  Shednia,  Haha, 
and  the  district  of  Morocco;  3.  The  southern,  contain- 
ing ihe  provinces  of  Draha  and  Suse  ;  and  4.  The  east- 
ern, lying  to  the  east  of  the  Atlas  Mountains,  called 
Tafilelt,  was  formerly  a  separate  kingdom,  but  became 
subjected  to  the  princes  of  Morocco. 

The  principal  mountains  of  Morocco  are  the  Atlas 
JMountains,  called  in  Arabic,  Jibbel  Attils,  '•  The  Moun- 
tains of  Snow,"  the  different  branches  of  which   lave 


distinct  names,  according  to  the  provinces  in  which  they 
are  situated.  The  great  chain  of  these  mountains  runs 
through  the  whole  extent  of  the  empire,  from  Ape's  Hill 
to  Shtuka  in  lower  Suse,  passing  within  thirty  miles  of 
the  city  of  Morocco,  where  they  are  of  great  height,  and 
covered  with  snow  throughout  the  whole  year.  They 
are  visible  at  sea  several  leagues  from  the  coast;  and 
in  a  clear  day  may  be  seen  at  Mogadore,  a  distance  of 
140  miles.  The  highest  peak  is  12,000  feet  above  the 
level  of  the  sea. 

The  rivers  which  rise  to  the  east  of  the  Atlas  Moun- 
tains are  the  Draha,  which  flows  through  the  province 
of  the  same  name,  from  north-east  to  south,  and  disap- 
pears in  the  sands  of  the  Sahara;  and  the  Muluwra, 
which  separates  the  einpire  of  Morocco  from  Tremecen, 
flows  to  the  northeast  into  the  Mediterranean:  both 
these  rivers  are  deep  and  impetuous  in  the  depth  of 
winter,  but  snuUI,  and  often  quite  dry,  in  summer.  The 
other  rivers,  whii.;h  all  How  into  the  Atlantic  Ocean,  are 
the  El  kose,  or  Luccos,  at  El  Araiche,  which  may  be  en- 
tered at  high  water  by  ships  of  100  or  150  tons;  the 
Baht,  which  partly  loses  itself  in  the  lakes  of  the  province 
El  Garb,  and  partly  falls  into  tlie  Seboo  ;  the  Seboo,  the 
largest  river  in  the  empire,  rises  to  the  east  of  the  city 
of  Fez,  and  falls  into  the  sea  at  Meheduma  or  ALamora, 
where  it  is  a  large,  deep,  and  navigable  river  ;  the  Bu 
Regreg,  wliich  traverses  the  province  of  Benihassen, 
and  discharges  itself  into  the  ocean  between  the  towns 
of  Salee  and  Rabat;  the  Morbeya,  which  rises  in  the 
Atlas  Mountains,  and  falls  into  the  Atlantic  at  the  port 
of  Azamor;  the  Tensift,  wliich  passes  about  five  miles 
north  of  the  city  of  Morocco,  and  reaches  the  ocean  six- 
teen miles  south  of  the  town  of  Suffy,  is  chiefly  remark- 
able for  the  salubrious  quality  of  its  water  ;  the  Tidsi, 
which  falls  into  the  sea  a  little  south  of  Cape  Ossem  ;  the 
Suse,  a  fine  majestic  river,  which  joins  the  ocean  six 
miles  south  of  Santa  Cruz,  where  its  mouth  is  almost 
shut  by  a  bar  of  sand,  but  which  is  supposed  to  have 
been  once  navigable  as  far  as  the  town  of  Terodaiit ;  the 
Messa  and  Akassa,  both  of  them  partly  navigable. 

The  western  coast  of  Morocco  is  covered  with  numer- 
ous rocks,  level  with  the  surface  of  the  water  ;  and  oc- 
casionally an  extensive  beach  in  the  intermediate  spaces, 
where  the  water  is  shallow,  and  the  surf  runs  high. 

There  are  several  fresh-water  lakes,  particularly  on 
the  coast  near  the  Mamora,  one  of  which  is  20  miles  in 
length.  These  lakes  abound  with  water-fowl  and  eels. 
The  eels  are  taken  and  salted  for  sale  ;  and,  as  the  water 
is  not  deep,  they  are  killed  by  a  lance,  while  the  fisher- 
man sails  along  the  surface  in  a  slender  skilT,  made  of 
the  fan-palm  and  of  rushes. 

The  climate  of  Morocco  is  healthy  and  bracing.  From 
March  to  September  the  atmosphere  is  almost  entirely 
free  from  clouds  ;  and  even  in  the  rainy  season  from 
September  to  March,  there  is  scarcely  a  day  altogether 
without  sunshine.  In  the  province  of  Suse  the  climate 
is  peculiarly  delightful,  but  extremely  hot  in  the  months 
of  June,  July,  and  August,  particularly  when  the  Shume 
or  iiot  wind  blows  from  the  desert.  In  the  more  inland 
districts  of  Draha  and  Tafilelt,  this  wind  occasions  in- 
tense heat  in  the  months  of  July,  August,  and  Septem- 
ber. 

The  whole  division  north  of  the  Motbeya  is  a  fine 
champaign  country,  with  a  rich  black  and  sometimes 
red  soil,  without  stone  or  clay,  with  few  trees,  but  re- 
markably productive  in  grain.  The  central  provinces 
are  equally   fertile,    and  more  abundant    in  pasturage, 
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The  province  of  Haha,  which  is  of  great  extent,  is  more 
mountainous  ;  and  that  of  Suse,  still  more  extensive,  is 
more  particularly  productive  of  the  finest  fruits.  The 
more  inland  districts  of  Draha  and  Tafilelt  are  particu- 
larly fruitful  in  dates. 

No  roads  are  made  in  the  country,  and  there  are  very 
few  bridges.  Except  at  the  sea-ports,  where  boats  are 
used,  there  is  no  way  of  passing  the  rivers,  which  are 
loo  deep  to  be  forded,  except  by  swimming,  or  on  rafts. 
Hence,  in  the  wet  season,  when  the  rivers  are  much 
swelled,  travellers  are  frequently  detained  several  days 
upon  their  banks. 

Gold  and  silver  mines  are  found  in  various  parts  of 
Morocco,  particularly  about  Messa,  in  the  province  of 
Suse,  and  in  the  plains  of  Msegina,  near  Santa  Cruz, 
■which  had  formerly  been  worked  by  the  Portuguese, 
but  are  now  neglected.  Gold  is  found  also  in  the  Atlas 
mountains,  mixed  with  antimony  and  lead-ore  ;  and  iron, 
copper,  and  lead-ore,  in  Suse.  At  Tesellerst,  near  the 
southern  frontier,  the  copper  mines  are  very  abundant ; 
and  in  Tafilelt,  the  mines  of  antimony  are  of  the  finest 
quality.  Immense  quantities  of  sulphur  are  dug  from 
the  foot  of  the  Atlas  mountains  opposite  to  Terodant. 
The  salt-petre  found  at  the  same  place  is  the  purest  and 
strongest ;  but  it  is  also  procured  at  Fez  and  Morocco. 
Mineral  salt  of  a  red  colour  is  dug  from  quarries  in 
various  parts  of  the  country  ;  and  in  the  province  of 
Abda,  there  is  an  extensive  lake,  which  furnishes  a  kind 
of  salt  superior  to  the  mineral  ;  but  the  purest  of  all 
is  found  among  the  rocks  on  many  parts  of  the  coast, 
where  the  summer  sun  has  exhaled  the  salt-water  in  the 
cavities. 

The  principal  vegetable  productions  of  Morocco  are 
the  palm  or  date  tree,  of  30  different  kinds,  which  is 
found  in  perfection  in  the  southern  parts  of  Suse,  and 
particularly  in  Tafilelt ;  oaks,  and  a  few  other  valuable 
trees,  in  the  northern  districts;  cork  trees,  some  of 
which  are  as  large  as  full-grown  oaks ;  olive-trees, 
which  are  of  great  size  and  beauty,  in  the  southern  dis- 
tricts, where  the  plantations  are  very  extensive  and 
productive.  Vaiious  trees  which  yield  the  different 
kinds  of  gum,  viz.  Arabic,  sandrac,  ammoniac,  Sene- 
gal, and  euphorbium  ;  wild  juniper,  which  abounds  in 
the  Atlas  mountains,  and  from  which  by  burning  a 
kind  of  pitch  is  extracted ;  various  shrubs  used  in  the 
preparation  of  leather;  fig-trees  which  abound  in  every 
part  of  the  empire,  and  produce  the  finest  fruit;  the 
Indian  fig,  or  prickly  pear,  which  grows  to  the  height 
of  twenty  feet  in  the  driest  situations,  and  affords  a  pe- 
culiarly cooling  fruit;  almond  trees  in  great  abundance, 
particularly  in  Suse  ;  apples,  pears,  apricots,  plums, 
pomegranates,  lemons,  limes,  citrons,  and  the  most  de- 
licious oranges  in  the  world,  in  the  more  northern  pro- 
vinces;  grapes,  melons,  strawberries,  and  water-melons 
(particularly  in  the  province  of  DuqucUa)  of  a  prodi- 
gious size  ;  sugar-cane,  which  grows  spontaneously  in 
Suse,  and  stick  liquorice  in  the  greatest  abundance  in 
that  province;  mallows  and  truffles;  cotton  of  a  supe- 
rior quality ;  hemp,  chiefly  cultivated  for  the  sake  of 
its  seeds  and  flowers,  which  are  smoked  for  the  pur- 
pose of  intoxication  ;  tobacco,  of  which  the  best  is  that 
ofMcquinez;  honey,  wax,  &c.  The  principal  kinds  of 
grain  cultivated  in  the  country  arc  wheat  and  barley, 
peas,  beans,  caravances,  and  Indian  corn  ;  and  these  crops 
are  generally  so  abundant,  that  the  proilucc  of  one  pro- 
vince, if  fully  raised,  would  suffice  for  tlie  consumption 
of  the  whole  empire. 


The  most  remarkable  of  the  animal  creation  in  the 
Empire  of  Morocco  are  the  horses,  which  are  renowned 
for  fleetness  and  action,  particularly  those  of  Abda, 
which  have  a  stronger  sinew  than  those  of  Europe,  and 
with  a  little  management  are  extremely  tractable;  the 
Keirie,  or  camel  of  the  desert,  which  can  perform  in 
one  day  an  ordinary  three  days,  or  seven  days,  or  even 
a  nine  days'  journey,  and  one  of  which  is  worth  200 
camels;  the  horse  of  the  desert,  which  lives  chiefly  on 
camel's  milk,  and  is  principally  used  in  hunting  the 
ostrich  ;  mules  and  asses,  camels  and  horned  cattle,  in 
all  quarters;  sheep  of  various  qualities,  but  those  of 
the  southern  provinces  are  remarkable  for  the  fine  fla- 
vour of  their  mutton,  owing  to  the  aromatic  herbs  on 
which  they  feed,  and  those  of  Tedia  are  distinguished 
by  the  fineness  of  their  wool,  which  is  soft  as  silk  ;  goats, 
which  are  very  prolific,  particularly  in  Tafilelt,  where 
they  have  young  twice  in  the  year,  and  some  of  them  six 
kids  in  nine  months.  The  principal  wild  beasts  are 
lions,  panthers,  rhinoceroses,  wild  boars,  hyaenas,  jackals, 
foxes,  apes,  antelopes,  hares,  squirrels,  cameleons.  The 
birds  are  ostriches,  pelicans,  eagles,  flamingoes,  storks, 
herons,  bustards,  wild  geese,  wild  ducks,  plovers,  pi- 
geons,  wood-pigeons,  turtle-doves,  ring-doves,  partridges, 
nightingales,  starlings,  black-birds,  larks,  cuckoos,  owls, 
he.  The  reptiles  are  lizards  and  serpents  of  various 
kinds,  of  which  the  most  remarkable  are  the  Boah,  from 
20  to  80  feet  in  length,  and  the  Buskah  and  Effah,  which 
are  full  of  deadly  venom.  The  insects  most  worthy  of 
notice,  are  the  locust,  the  ammoniac  fly,  and  large  loud- 
toned  crickets.  Whales  have  been  sometimes  seen  on 
the  coast  of  Morocco  ;  mullet,  brim,  anchovies,  sardines, 
herrings,  muckarel,  rock-cod,  skaile,  plaice,  soles,  tur- 
bot,  turtle,  and  most  of  the  fish  found  in  the  Mediterra- 
nean, are  taken  on  the  western  shores  of  the  empire, 
besides  a  fish  peculiar  to  the  coast,  called  izgal,  which, 
when  dried  in  ovens,  forms  a  considerable  article  in  com- 
merce with  the  interior  districts  of  Africa.  The  prin- 
cipal fresh-water  fish  of  the  country  is  the  shebbel,  simi- 
lar to  the  salmon,  a  rich  and  delicate  fish,  which  is  dried 
and  baked  in  great  quantities  for  the  use  of  those  coun- 
tries where  the  inhabitants  live  much  on  dates.  Land- 
tortoises  are  very  abundant,  and  of  a  great  size.  For  a 
fuller  description  of  the  animals  of  the  country,  see 
Barbary. 

The  principal  towns  of  Morocco  are,  Morocco,  Me- 
quinez,  Mogadore,  and  Fez,  (for  an  account  of  which 
see  the  respective  articles  under  those  heads.)  Tero- 
dant, the  old  metropolis  of  the  kingdom  of  Suse,  an 
ancient  and  extensive  town,  in  which  there  is  a  magnifi- 
cent palace,  adorned  with  delightful  gardens,  but  now 
decreasing  in  population,  and  noted  only  for  the  manu- 
facture of  leather,  saddles,  dyeing  of  cloths,  and  the  pro- 
dttction  of  a  superior  kind  of  sallpette.  Santa  Cruz,  or 
Agadeer,  the  most  sou'herly  sea-port  of  the  empire, 
strongly  fortified  by  its  elevated  situation  and  numerous 
batteries,  possessing  one  of  the  best  roads  for  shipping, 
and  formerly  the  centre  of  a  very  extensive  commerce, 
but  dismantled  in  the  year  1773,  in  consequence  of  an 
attempt  on  the  part  of  its  governor  to  resist  the  power 
of  the  emperor  Seedy  Mahomet;  Saffy,  an  ancient  town, 
between  two  hills,  which  expose  it  to  the  torrents  of 
winter,  and  iiicrcdse  the  heat  of  the  summer,  surrounded 
by  thick  and  lofty  w  ills,  possessing  a  road  for  shipp-.ng, 
safe  in  summer,  but  in  winter  exposed  to  violent  ^'jIcs, 
anu  carrying  on  a  considerable  trade  in  corn ;  El-Wala- 
dia;  a  small  square  town,  situated  on  an  extensive  plain, 
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■\\.\h  a  very  spacious  harbour,  capable  of  containing  500 
sail  of  tlic  line,  but  having;  its  entrance  obstructed  by 
rocks  ;  Mazagan,  remarkable  for  its  salubrious  air  and 
excellent  water,  which  is  drawn  by  buckets  from  wells 
100  feet  deep,  and  possessint;  also  a  curious  subterra- 
nean cistern,  constructed  by  the  Portuguese,  for  collect- 
ing the  rain  water  for  the  supply  of  the  garrison;  Aza- 
more,  in  the  province  of  Duquclla,  remarkable  for  the 
immense  number  of  storks  by  which  it  is  occupied,  and 
which  are  said  to  exceed  the  number  of  the  inhabitants  ; 
Fedala,  in  a  delightful  fruitful  district,  and  furnished 
■with  a  safe  road  for  shipping,  at  all  seasons ;  Rabat,  a 
walled  town,  with  docks  for  ship-building,  and  a  manu- 
factory of  cotton  clolh,  but  chiefly  remarkable  for  the 
ruins  of  a  mui;nificent  mosque,  of  which  the  roof  was 
supported  by  360  marble  columns,  and  for  a  subterra- 
nean cistern,  the  tower  of  which,  above  180  feet  high, 
has  so  gradual  an  ascent  to  the  top,  made  of  a  mixture 
of  lime  and  sand,  that  a  man  on  horseback  may  ride  to 
the  summit ;  Sallee,  on  the  opposite  side  of  the  river  to 
Rabat,  which  is  also  a  walled  town,  defended  by  batteries, 
and  formerly  had  a  harbour  capable  of  admitting?  large 
vessels,  but  is  now  greatly  obstructed  by  the  accumula- 
tion of  sand  at  the  entrance  of  the  river  j  Mamora,  or 
Maheduma,  now  a  deserted  place,  partly  on  account  of 
the  swaims  of  annoying  insects  by  which  it  is  infested, 
and  chiefly  occupied  by  fishermen,  who  take  incredible 
quantities  of  a  species  of  salmon,  called  shebbel,  for  the 
supply  of  the  interior  ;  Larache,  or  El  Araiche,  in  a  rich 
and  beautiful  tract,  where  the  gardens  of  the  Hesperides 
are  supposed  to  have  been  situated,  and  formerly  a  place 
of  considerable  commerce,  but  since  1780  almost  totally 
evacuated,  by  the  orders  of  the  emperor;  Tangier,  or 
Tinjiah,  which  was  given  by  the  crown  of  Portugal,  in 
1662,  as  a  marriage  portion,  with  the  Princess  Cathe- 
rine, to  Charles  II.  of  England,  but  abandoned  by  the 
English  in  1684,  after  they  had  demolished  the  fortifica- 
tions, a  place  which  has  few  productions  in  its  vicinity 
for  the  purposes  of  commerce,  but  is  still  a  favourable 
station  for  Moorish  pirates;  Ceuta,  or  Cibta,  supposed 
to  be  of  Carthaginian  origin,  and  formerly  the  metropo- 
lis of  the  countries  held  by  the  Goths  in  Hispania  Trans- 
fretana,  now  possessed  by  the  Spaniards,  though  often 
besieged  by  the  Maliommedans;  Tctuan,  or  Tetawan, 
situated  in  a  country  which  produces  the  finest  fruits, 
particularly  oranges,  and  which  carries  on  a  consider- 
able trade  m  provisions  with  Gibraltar,  but  in  which  no 
Europeans  are  allowed  to  settle  since  the  year  1770,  in 
consequence  of  a  Moor  having  been  shot  by  an  English- 
man; Velis,  or  Bedis,  situated  between  two  mountains, 
and  surrounded  with  excellent  timber;  and  Melilla,  a 
place  celebrated  for  the  best  wax  and  honey,  and  which 
has  been  in  the  pobsession  of  the  Spaniards  since  the 
beginning  of  the  16th  century. 

The  government  of  Morocco  is  the  most  unlimited 
despotism,  botii  in  theory  and  practice.  There  are  really 
no  other  laws  than  the  will  of  the  emperor,  whose  man- 
flates  must  be  obeyeB,  even  though  they  should  deviate 
from  the  principles  enjoined  by  the  Koran.  He  admi- 
nisters justice  in  person,  where  he  resides,  and  hears  all 
complaints  in  the  hall  of  audience,  generally  twice,  and 
sometimes  four  times  a  week.  Every  individual,  of 
whatever  country,  sex,  or  station,  has  free  access  to  his 
presence,  and  full  permission  to  state  his  cause.  Every 
applicant  briniis  a  present  suited  to  his  condition;  and 
the  smallest  matter,  even  a  few  eggs,  will  be  accepted. 
Judgment  between  the  parties  is  always  prompt,  and 


considered  as  generally  correct,  unless  where  wealth  has 
interposed  to  bribe  the  judge.  In  other  places,  remote 
from  the  court,  the  vice-regent  or  bashaw  administers 
justice  in  like  manner,  according  to  the  laws  of  the  Ko- 
ran, or  as  his  own  caprice  may  direct.  All  subaltern 
magistrates  proceed  in  the  same  despotic  manner,  often 
using  the  authoiity  of  the  emperor  to  enforce  their  ex- 
actions ;  and  all  of  them  having  no  other  object  than  to 
extort  money  from  any  individual  who  is  known  to  pos- 
sess properly  to  a  considerable  amount.  Emissaries  and 
spies  are  continually  at  work  to  discover  the  persons 
who  have  any  treasures  in  their  possession,  and  to  find 
out  grounds  of  accusation  against  them.  These  very 
extortioners  are  in  their  turn  exposed  to  the  same  treat- 
ment iron)  the  emperor,  who  sends  some  unexpected 
order,  accusing  them  of  crimes  and  misdemeanors,  and 
demanding  their  accumulated  wealth  for  the  imperial 
treasury.  In  every  province  is  a  governor,  named  a  ba- 
shaw, who  is  appointed  and  removed  at  the  will  of  the 
emperor;  in  every  douar,  or  Arab  encampment,  a  simi- 
lar ofiicer  of  government,  called  a  sheik  ;  and  in  every 
town  another,  called  alcaid ;  each  possessing,  in  their 
respective  districts,  equally  unlimited  power  with  the 
sovereign,  except  that  their  decision  may  be  carried  by 
appeal  before  the  emperor.  Uiider  the  alcaid  is  an 
officer  named  el-haikum,  or  deputy  governor,  and  an- 
other denominated  cadi,  who  acts  both  as  a  priest  and  a 
civil  judge,  and  in  whose  absence  any  of  the  talbs  or 
common  priests  is  aulhorizi-.d  to  discharge  the  office. 

Trifling  offences  are  usually  punished  by  the  basti- 
nado, or  beating  the  back  and  legs  with  leather  straps, 
which  is  sometimes  executed  with  great  severity.  In 
greater  crimes,  particularly  theft,  the  hands  are  cut  ofl, 
or  a  leg  or  hand.  Persons  capitally  punished  are  some- 
times shot,  run  through  the  body  with  swords,  knocked 
down  with  clubs,  or  beheaded.  A  peculiar  mode  of  pun- 
ishing offenders  is  tossing,  which  is  so  managed  that 
the  sufferer  falls  immediately  upon  his  head;  and  there 
are  executioners  so  expert  at  this  practice,  that  they  can 
throw  persons  up,  so  as  at  pleasure  to  break  the  head, 
dislocate  the  neck,  fracture  a  leg  or  arm,  or  let  them 
fall  without  any  material  inJMry.  But  almost  every  mode 
of  cruelty  is  occasionally  practised  in  this  miserable 
country.  These  punishments  are  usually  superintended 
by  the  emperor  in  person,  and  used  formerly  to  be  fre- 
queiuly  inflicted  by  his  own  hand,  but  now  are  generally 
executed  by  some  of  the  negro  soldiers. 

The  principal  officers  of  the  court  are,  the  effendi,  or 
friend,  who  is  the  prime  minister  and  responsible  person 
in  the  state;  the  secretary  to  the  treasury,  (united  with 
the  office  of  the  effendi,)  who  disburses  the  payments  of 
the  emperor,  has  several  under  secretaries;  the  master 
of  the  horse,  with  120  assistants;  the  grandchaniber- 
lain,  with  17  assistants;  and  grand-falconer,  (a  heredi- 
tary office)  with  20  assistants;  the  keeper  of  the  great 
seal;  two  grand-stewards;  five  inspectors-general  of  all 
the  emperor's  affairs,  of  whom  the  effendi  is  the  chief; 
three  masters  of  ceremonies  for  public  audiences,  with 
40  assistants;  an  interpreter-general  for  European  lan- 
guages, who  is  usually  a  rcnegado;  two  grand-keepers 
of  the  jewels  and  plate  ;  a  grand-master  of  the  baths; 
two  grand-keepers  of  the  arsenal  ;  two  keepers  of  the 
emperor's  goods  and  warehouses;  three  inspectors  of 
mosques,  Sec. ;  five  keepers  of  the  provisions  ;  two  keep- 
ers of  the  library;  two  astrologers;  four  masters  of  the 
cairiages;  twelve  sons  of  renegadoes,  who  have  not  had 
beards,  employed  in  drawing  the  small  carriages;  three 
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piincipal  assistants  for  prayers,  wlih  several  deputies; 
three  bearers  of  the  umbrella,  with  their  assistants;  the 
bearer  of  the  sabre  ;  two  bearers  of  the  basin  ;  two  bear- 
ers of  the  lance  ;  the  bearer  of  the  watch  ;  live  bearers 
of  the  emperor's  firelocks,  with  their  assistants;  the 
bearer  of  the  standard  ;  a  physician  and  surgeon,  with 
many  kinds  of  tradesmen.  All  these  officers  receive  no 
salaries  from  the  emperor,  but  depend  entirely  on  the 
pcrciuisites  which  are  paid  to  them  by  those  who  trans- 
act any  Ijusincss  with  the  court;  and  even  what  ihey  re- 
ceive in  this  way  is  often  liable  to  be  seized  by  the  sove- 
reign, unless  he  be  gratified  by  occasional  presents. 

The  Ilarem  forms  a  part  of  the  palace,  and  commu- 
nicates with  it  by  a  private  door,  used  only  by  the  em- 
peror. The  apartments  ai'e  also  on  tiie  ground-floor, 
square,  and  very  lofty  ;  and  four  of  them  enclose  a  spa- 
cious square  area,  into  which  they  open  by  means  of 
large  folding  doors,  which  serve  the  purpose  also  of 
windows.  These  areas,  or  courts,  are  floored  with  blue 
and  white  chequered  tiling,  and  have  a  fountain  in  the 
centre,  supplied  by  pipes  from  a  large  reservoir  on  the 
outside  of  the  palace.  Twelve  of  these  courts,  commu- 
nicating with  each  other  by  narrow  passages,  form  the 
harem  ;  and  the  women  whom  it  contains  have  free  ac- 
cess to  every  part  of  it.  The  apartments  are  adorned 
externally  with  beautifully  carved  wood-work ;  and  are 
generally  hung  on  the  inside  with  red  damask,  of  vari- 
ous colours,  and  furnished  with  beautiful  carpets  on  the 
floors,  and  mattresses  in  different  places,  for  the  pur- 
poses of  sitting  and  sleeping.  At  each  end  is  placed, 
merely  by  way  of  ornament,  an  elegant  European  ma- 
hogany bedstead,  hung  with  damask,  and  covered  with 
mattresses  of  various  coloured  silks ;  and  large  looking- 
glasses,  clocks,  and  watches  in  glass  cases,  are  hung 
around  the  walls.  The  suliana  is  called  the  mistress  of 
the  harem,  but  without  any  control  over  the  other  fe- 
males; and  she  has  a  whole  square  for  her  own  use, 
■while  each  of  the  rest  has  only  one  apartment.  Each 
female  has  a  separate  daily  allowance  from  the  emperor, 
according  to  the  rank  wliich  they  hold  in  his  estimation, 
out  of  which  she  is  expected  to  furnish  herself  with 
whatever  she  requires.  This  allowance,  at  the  lime  of 
Lempriere's  visit  to  the  emperor  of  Morocco,  was  little 
more  than  half  a  crown  sterling  to  the  favourite  sultana, 
and  less  in  proportion  to  the  others  ;  but  the  emperor 
makes  them  occasional  presents  of  money,  dress,  and 
trinkets;  and  they  receive  considerable  sums  from  those 
who  solicit  their  influence  in  obtaining  favours  from  the 
court.  In  this  way  ambassadors,  consuls,  merchants, 
native  or  foreign,  are  most  assured  of  gaining  their 
object  with  the  sovei-eign,  who  rather  encourages  nego- 
tiations through  this  channel.  These  females  are  never 
permitted  to  go  out  of  the  harem,  unless  by  an  oi'der 
from  the  emperor ;  and,  except  an  occasional  walk 
within  the  bounds  of  the  palace,  or  a  journey  from  one 
palace  to  another,  they  are  constantly  immured  within 
their  prison.  Four  of  these  women  arc  considered  as 
wives  of  the  emperor,  and  the  rest  as  concubines.  Many 
of  these  are  Moorish  women,  as  the  Moors  consider  it 
an  honour  to  have  their  daughters  in  the  harem  ;  some 
of  them  European  slaves  ;  several  arc  negresses,  and 
the  usual  number  of  the  whole  is  from  60  to  IDO,  be- 
sides their  slaves  and  domestics.  Priestesses,  who  are 
so  far  learned  as  to  read  and  write,  arc  employed  to 
teach  the  younger  part  of  the  harem  to  repeat  their 
prayers,  and  to  instruct  the  older  females  in  the  prin- 
ciples of  their  religion.     The  inhabitants  of  the  harem 
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are  seldom  observed  at  any  other  employment,  except 
forming  themselves  into  circles  for  conversation,  or 
hearing  stories,  bathing,  dressing  themselves,  and  per- 
haps working  a  little  at  the  needle.  The  sons  of  the 
emperor's  wives  are  considered  as  princes,  who  have  an 
equal  claim  to  the  empire  ;  and  thuy  arc  generally  ap- 
pointed to  the  government  of  some  of  the  provinces, 
as  bashaws.  But  the  daughters  and  the  children  of  the 
concubines  are  generally  sent  at  a  proper  age  to  the 
city  of  Tafilelt  (the  inhabitants  of  which  are  all  sharils, 
or  supposed  descendants  of  .Mahommcd)  where  they 
finish  their  education  and  intimacy  with  their  kindred 
in  the  place.  It  is  the  peculiar  privilege  of  the  impe- 
rial family,  that  is,  of  the  emperor  himself,  his  sons,  and 
brothers,  to  have  the  benefit  of  umbrellas  ;  the  shade 
of  which,  in  a  climate  like  that  of  Morocco,  is  one  of 
the  greatest  luxuries. 

The  revenue  of  the  emperor  consists  of  a  tenth  upon 
every  article  cf  consumption,  as  allowed  by  the  Koran  ; 
an  annual  tax  upon  the  Jews  ;  custom-house  and  excise 
duties  ;  tributes  exacted  from  his  own  subjects,  foreign 
states,  and  European  merchants,  in  the  form  of  presents  ; 
which  last  articles  form  the  chief  source  of  his  income. 
The  duties  and  tributes  are  so  frequently  changed  that 
it  is  impossible  to  estimate  their  annual  amount  with  any 
degree  of  certainty. 

The  army  used  to  consist  principally  of  black  troops, 
the  descendants  of  negroes  imported  from  Guinea, 
amounting  altogether  to  above  40,000,  and  sometimes 
even  100,000  men ;  of  whom  two-thirds  are  cavalry  ; 
but  every  man  is  considered  as  a  soldier,  and  obliged 
to  act  in  that  capacity,  whenever  the  emperor  shall 
require  his  services.  The  present  emperor,  Muley 
Solyman,  has  diminished  the  proportion  of  black 
troops;  but  negroes  are  still  employed  as  governors  of 
cities,  commanders  of  the  body  guard,  eunuchs  in  the 
harem,  and  in  other  offices  of  state.  About  6,000  of 
the  standing  army,  form  the  emperor's  body  guard  ; 
and  the  rest  are  quartered  in  the  different  towns  of  the 
empire,  under  the  bashaws  of  the  provinces.  The 
soldiery  are  clothed  by  the  emperor,  and  receive  a  little 
pay,  but  depend  chiefly  upon  plunder.  They  ai-e  dis- 
tinguished from  the  other  Moors  only  by  their  accou- 
trements, which  consist  of  a  long  musket,  a  sabre,  a 
small  red  leather  box  to  hold  their  balls,  and  a  powder 
horn  slung  over  their  shoulders.  The  army  is  under 
the  direction  of  a  commander-in-chief,  some  principal 
bashaws,  and  officers  of  divisions  called  Alcaides. 
They  have  little  order  and  regularity  in  their  manoeu- 
vres, and  are  more  like  a  rabble  than  an  army. 

The  Navy  consists  of  about  20  small  frigates,  a  few 
xebecks,  and  30  row  galleys.  The  number  of  seamen 
in  the  service  is  computed  at  6,000  ;  the  whole  com- 
manded by  one  admiral  ;  but,  being  chiefly  used  in 
pii'acy,  they  are  seldom  united  as  a  fleet.  The  naval 
power  of  the  empire  is  altogether  contemptible  ;  and  the 
whole  maritime  department  becoming  every  year  less 
effective,  from  the  filling  up  of  the  harbours  by  sand, 
and  other  causes  of  their  demolition. 

The  sea-port  towns  of  Morocco  carry  on  a  very 
limited  commerce  with  foreign  nations.  European  fac- 
tories have  been  established  in  some  of  them  at  differ- 
ent times  ;  but  have  been  often  abandoned  altogether, 
on  account  of  the  continually  vai-ying  orders  of  the 
emperors,  relating  to  trade  and  other  matters ;  and 
partly  on  account  of  the  unwillingness  of  Europeans 
to  transmit  merchandise  to  a  country  where  there  is  so 
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little  securiiy  lor  properly.  The  European  merchant 
has  so  many  tlifli^ulttes  in  recovering  debts  dae  to  him 
by  the  natives,  ihui  credit  is  in  a  great  measure  anni- 
hilated, and  the  trade  of  Morocco  is,  in  a  manner,  trans- 
formed into  barter.  The  principal  commercial  place  in 
the  empire,  is  the  port  oi  Mogadore ;  into  which  are 
imported  cloths,  linens,  muslins,  damasks,  raw  silk, 
copperas,  tea,  sugar,  iron,  and  iron  nails,  hardware, 
pewter,  spices,  copper,  thread,  mirrors,  earthen-ware, 
knives,  brass  pans,  glass,  Mexico  dollars  ;  and  from 
which  are  exported  almonds,  gums,  bees-wax,  oil  of 
olives,  goat-skins,  hides,  wool,  leathers,  elephant's  teeth, 
drugs,  tallow,  leather,  raisins.     At  this  place 

The  annual  value  of  imports  has  been         1 5 1 ,450/. 
The  annual  value  of  exports  .  127,679/. 

This  trade  is  obviously  cf  a  valuable  description  to  Eu- 
rope, as  it  carries  off  manufactured  goods  of  all  kinds, 
and  furnishes  useful  raw  materials  in  return  ;  and  might 
be  considerably  augmented  for  the  interest  of  Great 
Britain,  by  the  establishment  of  well  qualified  persons 
as  consuls,  to  establish  friendly  treaties,  and  to  serve  as 
the  authorized  channels  of  communication  with  the 
Moorish  government. 

There  are  large  weekly  markets  held  in  the  metropo- 
lis, where  all  articles  of  foreign  and  home  manufacture 
are  bought  and  sold.  At  these  times,  samples  of  the 
different  kinds  of  merchandize  are  carried  up  and  down 
the  streets  by  itinerant  auctioneers,  who  proclaim  the 
price  offered,  and  who  apprize  the  highest  bidder  of  his 
purchase  ;  to  whom  the  article  is  delivered  upon  his 
paying  the  money,  and  the  transaction  terminates.  A 
considerable  trade  is  carried  on  between  the  principal 
cities  of  Morocco  and  Timbuctoo,  by  meins  of  large 
caravans,  which  cross  the  great  desert ;  and  which 
usually  complete  their  journey  from  Fez  to  Timbuctoo 
in  the  space  of  129  days.  The  principal  articles  which 
they  carry  out>  are  German  and  Irish  linens,  muslins, 
cambrics,  fine  cloths,  raw-silks,  beads,  brass  nails,  tea, 
sugar,  spices,  tobacco,  salt,  red  woollen  caps,  sashes, 
shawls,  and  haiks  of  silk  and  gold,  manufactured  in 
Fez  and  Tafilelt  They  bring  back  gold  in  dust,  rings 
and  bars,  elephant's  teeth,  gums  of  various  kinds,  and 
slaves  ;  besides  ostrich  feathers,  and  ambergris  collect- 
ed on  the  confines  of  the  desert. 

The  religion  of  the  empire  of  Morocco  is  Mahom- 
medism  ;  but  toleration  is  granted  in  some  measure  to 
any  sect  which  does  not  admit  a  plurality  of  tjods  ;  and, 
on  proper  application,  they  are  permitted  to  appropriate 
a  place  for  public  worship.  There  are  Catholic  establish- 
ments in  Morocco,  Mequinez,  Mogadore,  and  Tangier. 
Tl  rough  all  the  country,  there  are  buildings  of  an  octa- 
gonal form,  called  Zawiat,  or  Sanctuaries,  with  an  unin- 
closed  piece  of  ground  attached  to  each,  for  the  interment 
of  the  dead.  In  these  places  is  a  priest  or  saint,  who  su- 
perintends divine  service,  and  the  burial  of  the  dead, 
and  who  is  often  applied  to  as  arbiter  in  disputes.  In 
these  consecrated  places,  the  wealthy  inhabitants  often 
deposit  their  treasures  for  security ;  and  criminals  find 
protection  against  the  hand  of  justice.  The  other  reli- 
gious institutions  of  the  empire,  are  so  similar  to  those 
of  other  Mahommedan  countries,  as  to  render  a  separate 
account  of  them  altogether  superfluous. 

The  estimates  given  by  different  travellers  of  the 
population  of  the  empire,  are  so  irreconcileable  with 
one  another,  that  it  is  impossible  to  speak  on  the  subject 
with  any  degree  of  certainty.  The  whole  inhabitants 
of  Morocco  have  been  calculated  at  two,  at  six,  and  at 


fifteen  millions.  The  last  is  the  statement  of  Mr.  Jack- 
son, who  made  his  extracts  from  the  imperial  register. 
The  city  of  Morocco  contains,  or  did  recently  contain, 

According  to  Jardine           .  .  .  20,000 

Jackson           .  .  270,000 

Doctor  Buffa,  ,  .  650,000 
And  Fez  contains, 

According  to  Jardine            .  .  .  30,000 

Ali  Bey,          .  .  .  100,000 

Jackson,          .  .  .  380,000 

The  population  of  the  einpire  of  Morocco,  is  princi- 
p.illy  composed  of  two  great  original  classes,  the  Bereb- 
bers,  and  the  Arabs. 

The  Berebbers  are  the  descendants  of  the  original  in- 
habitants of  the  country  before  the  Arabian  conquest ; 
and  occupy  all  the  mountainous  distric?is.  Though 
they  have  acknowledged  the  authority  of  the  Koran, 
they  have  tenaciously  maintained  their  independence, 
and  carry  on  a  desultory  warfare  against  their  Mahom- 
medan invaders.  They  are  an  athletic,  hardy,  and  en- 
terprising race,  with  regular,  and  sometimes  handsome 
features,  but  remarkable  for  the  ferocious  expression  of 
their  eye.  They  are  characterised  by  a  peculiar  scan- 
tiness of  beard  ;  and,  in  the  southern  districts,  many  of 
them  have  only  a  few  straggling  hairs  on  the  upper  lip, 
with  a  small  tuft  on  the  chin.  Their  whole  dress  con- 
sists of  a  woollen  jacket  without  sleeves,  and  a  pair  of 
trowsers.  They  dwell  in  caves,  mud  huts,  or  hovels  of 
stone  and  timber,  which  are  generally  situated  on  some 
commanding  eminence,  and  frequently  surrounded  with 
walls  furnished  with  loop-holes  for  musquetry.  They 
cultivate  the  ground,  and  feed  cattle  ;  but  are  almost 
universally  robbers  ;  and  fall  without  mercy  upon  all 
travellers,  who  have  not  purchased  a  protection  from 
some  of  their  chiefs.  They  are  divided  into  a  number 
of  petty  tribes,  distinguished  by  the  names  of  their  re- 
spective patriarchs  and  founders,  and  speak  a  variety  of 
dialects,  quite  distinct  from  the  Roman  and  Arabic 
languages.  The  great  subdivisions  of  iliis  class  of  na- 
tives are  the  Errifi,  who  inhabit  the  extensive  moun- 
tainous province  of  that  name,  on  the  shores  of  the 
Mediterranean,  and  who  are  the  most  athletic,  ferocious 
and  faithless  of  them  all  ;  the  Berebbers  of  the  interior, 
who  occupy  the  highlands  from  the  southern  confines 
of  Errif,  to  the  vicinity  of  Fez  and  Mequinez,  and  who 
are  similar  to  the  former  in  person,  but  less  savage  in 
their  disposition  ;  the  Berebbers  of  Middle  Atlas,  who 
resemble  the  last  mentioned  in  most  respects  ;  and  the 
Berebbers  of  south  Barbary,  who  extend  from  Moga- 
dore southwards,  and  from  the  eastern  limits  of  Atlas 
to  the  sea  coast — who  are  also  called  Shilluks.  These 
last,  who  are  sometimes  described  as  a  distinct  race, 
are  more  diminutive  in  person  than  those  of  the  north, 
and  have,  in  general,  also  an  effeminate  tone  of  voice. 
They  have  more  of  the  social  qualities  ;  and  are  more 
faithful  in  observing  the  promises  of  protection  granted 
by  their  chiefs. 

The  Arabs,  who  are  the  direct  descendants  of  the 
invaders  of  the  country,  compose  the  most  numerous 
class  of  the  population,  and  are  scattered  over  the 
whole  level  districts  of  northern  Africa,  even  to  the 
confines  of  the  Great  Desert.  They  are  generally  tall 
and  robust,  with  fine  features,  and  conntenances  full  of 
intelligence,  their  eyes  large,  black  and  piercing,  their 
noses  gently  arched,  their  teeth  white  and  regular, 
their  beards  full  and  bushy,  their  hair  strong,  straight, 
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and  universally  black,  their  skin,  in  the  northern  parts, 
of  a  bright,  clear,  brown  colour,  gradually  darkening  to 
black,  as  they  approach  towards  the  south.  They  are 
all  cultivators  of  the  earth,  and  breeders  of  cattle,  de- 
pending entirely  on  agricultural  pursuits  for  subsist- 
ence. They  dislike  the  restraints  of  cities,  and  dwell 
invariably  in  tents,  in  families  that  vary  in  number 
irom  ten  to  a  hundred.  Each  of  their  tribes  has  its 
own  chief  or  sheik,  who  explains  the  Koran,  and  ad- 
ministers justice  ;  and  in  the  centre  of  each  encamp- 
ment is  a  tent,  appropriated  for  religious  worship  and 
the  reception  of  travellers.  They  move  from  place  to 
place  as  the  pasturage  fails,  or  the  land  becomes  ex- 
hausted ;  and  separate  into  different  parties,  as  their 
number  and  flocks  may  require.  On  their  march,  the 
women  are  placed  on  the  backs  of  the  camels,  the  chil- 
dren and  lambs  in  the  panniers  on  each  side  ;  and  the 
fowls  instinctively  perch  upon  the  baggage.  Part  of 
the  men  on  horseback  are  armed  with  muskets,  and  act 
as  a  guard  to  the  party,  while  the  rest  drive  along  the 
herds.  They  are  more  violent,  but  less  treacherous 
than  the  other  classes;  faithful  to  the  laws  of  hospitali- 
ty within  the  limits  of  their  encampment,  but  ready  to 
murder  the  last  night's  guest  when  they  meet  him 
again  beyond  these  boundaries.  They  are  perpetually 
•ngaged  in  war  with  one  another,  with  the  Berebbers, 
or  with  the  troops  of  the  sovereign,  who  are  sent  out  to 
collect  the  taxes,  and  they  carry  on  their  hostilities  with 
the  most  savage  brutality  ;  sometimes  ripping  up  the 
dead  bodies  of  their  victims,  to  discover  the  riches  which 
they  suspect  them  to  have  swallowed  for  the  purpose  of 
concealment. 

The  Moors,  a  name  used  only  by  Europeans,  are  the 
inhabitants  of  the  towns,  wiiom  the  Arabs  call  Medai- 
nien,  or  towns  people,  and  who  call  themselves  Moos- 
lim,  or  believers.  They  are  a  mixture  of  all  the  nations 
Vfho  have  at  any  timr;  settled  in  Northern  Africa,  and 
•re  subdivided  into  four  classes  :  1.  Those  descended 
from  Arab  families,  who  form  the  larger  part  of  the 
population  in  the  southern  towns,  and  of  those  which 
border  on  Arab  districts;  2.  Those  who  are  sprung 
from  the  Berebbers,  who  are  more  or  less  numerous  in 
the  towns,  according  to  the  proximity  of  the  Berebber 
districts  ;  3.  The  Bukharie  or  black  tribe,  who  are  the 
descendants  of  the  negroes  who  have  been  brought  as 
soldiers  into  the  country,  and  who  are  most  numerous 
in  Mequinez  ;  and,  4.  the  Andalusie,  the  reputed  de- 
scendants of  the  Arab  conquerors  of  Spain,  who  form  a 
large  class  in  the  towns  of  the  north  of  Barbary,  and  are 
seldom  seen  to  the  south  of  the  river  Asa  Moor.  The 
two  former  classes  distinguish  themselves  by  the  name 
of  the  tribes  from  which  they  have  sprung,  and  keep  up 
a  close  alliance  with  their  kindred  families  in  the  country  ; 
but  the  two  latter  denominations  are  entire  in  themselves, 
as  two  distinct  communities.  The  Moors  are  an  indolent 
and  taciturn  race,  jealous,  deceitful,  and  cruel,  losing 
even  the  natural  affections  in  their  extreme  selfishness, 
and  altogether  degraded  by  the  influence  of  their  ab- 
surd religion,  their  gross  ignorance,  and  their  wretched 
government.  The  reader  is  referred  to  the  Article 
Barbary  for  an  account  of  the  manners  and  customs  of 
the  inhabitants.  See  Chenier's  Present  State  of  Mo- 
rocco. Lempriere's  Tour  to  Morocco  ;  Jackson's  Account 
of  the  Empire  of  Morocco  ;  Narrative  of  Adams,  a  Sailor, 
with  appendix  by  Mr.  IDupuis  ;  Ali  Bey's  Travels; 
Keatinge's  Travels  in  Europe  and  Africa,     (q  ) 

MOROCCO,  a  city  of  West  Barbary,  ai»d  the  metro- 


polis of  the  empire  of  Morocco,  is  situated  in  the  midst 
of  a  beautiful  valley,  formed  by  a  chain  of  mountains  on 
the  north,  and  those  of  the  Alias  on  the  south  and  east. 
The  country  which  immediately  surrounds  it  is  a  fertile 
plain,  diversified  by  clumps  of  shrubs  and  palm  trees, 
and  watered  by  numerous  streams  which  descend  from 
the  Atlas  mountains.  About  five  miles  from  the  city 
towards  the  south,  are  seen  the  emperor's  gardens, 
and  large  inclosed  olive  plantations,  which  greatly 
increase  the  beauty  of  the  surrounding  scenery.  The 
city  was  founded  in  A.  D.  1052,  by  an  Arab  chief  named 
Jusuf  Teshfin,  and  is  said  to  have  encreased  so  rapidly, 
that,  in  the  time  of  his  grandson,  it  contained  a  million 
of  inhabitants.  Leo  Africanus  speaks  of  it  as  one  of  the 
largest  cities  in  the  world  ;  but  the  extent  of  ground 
which  it  covered,  (which  is  ascertained  by  the  ancient 
walls  which  still  exist,  and  which  are  only  7  or  8  miles 
in  circuit,)  contradicts  the  probability  of  its  having  ever 
contained  so  great  a  population.  At  present  its  inha- 
bitants do  not  exceed  30,000  ;  and  many  of  its  most 
magnificent  buildings  are  in  a  state  of  ruin  and  decay. 
The  walls  are  extremely  thick,  and  are  built  of  a  cement 
of  lime  and  sandy  earth,  called  by  the  Moors  tabbia, 
which  is  put  into  cases,  and  beaten  together  with  square 
rammers.  These  walls  are  flanked  by  square  towers, 
and  surrounded  by  a  wide  and  deep  ditch.  There  are 
numerous  entrances,  consisting  of  large  double  portions, 
built  of  tabbia  in  the  gothic  style,  the  gates  of  which  are 
regularly  shut  every  night  at  certain  hours.  The  streets 
are  very  narrow,  dirty,  and  irregular ;  and  the  best 
houses  are  built  in  the  midst  of  the  gardens  behind  high 
walls  of  the  rudest  construction,  as  every  proprietor  is 
anxious  to  conceal  his  wealth  from  the  eye  of  the  pub- 
lic. Most  of  them,  also,  are  constructed  like  forts  for 
defence,  and  approached  by  a  narrow  lane,  capable  of 
admitting  only  a  single  horseman  at  a  time.  There  are 
many  temples  or  mosques  in  the  city,  but  few  of  them 
remarkable  for  magnificence.  One  of  them,  which  has 
a  cistern  under  it  for  collecting  water  in  the  rainy  sea- 
son, has  its  central  space  supported  by  pillars  of  marble, 
and  has  a  lofty  square  tower,  with  a  winding  terrace 
reaching  to  the  top,  from  which  Cape  Cantin,  distant 
about  120m'les,  is  distinctly  visible.  Another  tower  is 
remarkable  from  the  circumstance  of  its  having  three 
golden  balls  on  its  top,  weighing  together,  it  is  said, 
10  quintals,  or  1203  lbs.  avoirdupois,  which  several 
kings,  when  in  want  of  money,  have  in  vain  attempted 
to  take  down.  The  imperi;d  palace,  which  faces  mount 
Atlas,  is  built  of  hewn  stone,  ornamented  with  marble. 
The  architecture  of  the  principal  gates  is  Gothic,  em- 
bellished with  various  ornaments  in  the  Arabesque 
style.  The  walls  of  some  of  the  rooms  are  of  fillagree 
work,  and  others  of  glazed  tiles,  which  are  fixed  in  the 
walls  with  much  art,  and  which  have  a  cooling  effect. 
There  are  three  gardens  attached  to  the  palace,  abound- 
ing in  the  richest  fruits  and  most  fragrant  flowers.  In 
these  gardens  are  irregular  square  buildings  called 
pavillions,  with  pyramidal  roofs,  covered  with  glazed 
tiles  of  various  colours,  lighted  by  four  lofty  doors,  and 
painted  and  gilt  in  the  Arabesque  style.  In  these  pa- 
villions the  emperor  lakes  coffee  or  tea,  and  transacts 
business  with  the  officers  of  his  court.  They  seldom 
contain  any  other  furniture  than  a  couple  of  sofas,  some 
china  and  tea  equipage,  a  clock,  a  water-pot,  a  few  arms 
hung  round  the  walls,  and  carpets  to  kneel  upon  in 
prayers.  Near  the  palace  is  the  place  of  audience,  an 
extensive  quadrangle,  walled  round,  but  open  abore,iD 
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wliicli  the  emperor  gives  audience  to  his  subjects,  and 
administers  justice.  The  Kasscria,  a  place  ol  trade,  is 
an  oblong  building,  surrounded  with  small  shops,  filled 
with  silks,  cloths,  and  other  valuable  articles.  These 
shops,  like  those  of  other  towns  in  Morocco,  arc  nothing 
more  than  openings  in  the  walls  about  a  yard  from  the 
ground,  and  just  of  sufficient  height  to  admit  a  man  to 
sit  within  them  cross-legged,  wiih  the  goods  and  draw- 
ers so  arranged  round  him,  that  he  can  serve  his  custo- 
mers, who  stand  in  the  street,  without  needing  to  move 
from  his  seat.  At  the  txircniity  of  the  city,  towards 
the  Atlas  mountains  and  near  to  the  imperial  palace,  is 
the  district  cccippied  by  the  Jews,  which  Ibinis  a  sepa- 
rate town  of  itself,  with  an  alcaide  appointed  by  the 
the  emperor,  to  give  them  protection,  and  the  gates  of 
which  are  shut  and  opened  at  certain  hours ;  but  not 
much  above  2000  Jews  now  reside  in  the  place,  as  most 
of  them  prefer  a  dwelling  in  the  adjacent  mountains, 
where  they  are  free  from  oppression  and  insult.  In  this 
quarter  stands  the  Spanish  convent,  which  used  to  be 
occupied  by  a  few  friars,  but  is  now  deserted.  There  is 
an  ancient  subterraneous  aqueduct  built  of  brick,  twenty 
feet  below  the  surface,  which  goes  round  the  town,  and 
from  which  pipes  of  brick  work  branch  off  at  every  hun- 
dred yards,  to  convey  the  water  into  the  houses.  But 
this  aqueduct  is  much  neglected,  and  the  ciiy  is  sup- 
plied with  water  by  wooden  pipes  from  numerous  wells 
in  the  adjoining  olive  plantations.  The  weallhier  in- 
habitants procure  water  from  the  river  Tcnsift,  which 
flows  at  a  short  distance  from  the  city, and  the  water  of 
which  is  accounted  very  salubrious,  and  particularly 
medicinal  in  cases  of  indigestion.  Many  of  ihe  streets 
are  filled  with  the  ruins  of  old  houses,  and  in  ihe  Jew's 
quarter,  the  heaps  of  dung  are  as  high  as  the  houses. 
The  houses  are  also  greatly  infested  with  vermin,  par- 
ticularly with  bugs,  w  hich,  in  the  summer  season,  lite- 
rally cover  the  walls.  The  air  around  the  city  is  gene- 
rally calm,  and  the  climate  healthy,  as  the  neighbouring 
inountains  of  Atlas,  which  are  always  covered  with  snow, 
serve  at  once  to  cool  the  surrounding  atmosphere,  and 
to  furnish  a  shelter  from  the  scorching  winds  of  the 
desert.     W.  Long.  7°.  North  Lat.  30°  57'.     {</■) 

MORPETH,  is  the  name  of  a  market  and  borough 
town  of  England,  in  the  county  of  Northumberland. 
The  town  is  situated  among  woody  undulating  hills, 
on  the  great  north  road  from  Edinburgh  to  London, 
on  the  banks  of  the  river  Wensbeck,  which  is  crossed 
by  a  stone-bridge.  It  consists  principally  of  one  long 
street,  which  is  spacious,  and  contains  many  well-built 
and  neat  houses.  The  principal  buildings  arc  the  pa- 
rish church,  which  is  built  on  Kirk  Ilill,  a  quarter  of  a 
mile  from  the  town  ;  a  handsome  town-house,  built  by 
the  Earl  of  Carlisle  in  1714,  from  a  design  of  Van- 
burgh  ;  the  county  gaol,  which  stands  near  the  bridge, 
and  is  well  built  and  well  managed.  The  charitable 
establishments  arc  a  free  school,  founded  by  Edward 
VI.  and  an  hospital  for  old  persons.  The  principal 
piece  of  antiquity  here  is  the  castle,  which  stands  on  an 
eminence  above  the  town.  A  part  of  the  gateway, 
tower,  aud  fragments  of  the  outward  wall,  only  remain. 
On  the  north  side  of  the  castle  is  a  round  mound  of 
earth,  which  was  probably  a  malvoisin  in  some  block- 
ade. A  fragment  of  the  door-way  of  the  New  Minster 
Abbey  of  White  Monks  still  remains.  Morpeth  sends 
two  members  to  parliament,  and  the  right  of  election  is 
vested  in  about  200  burgesses.  The  population  of  Mor- 
peth) in  1811,  was 


Inhabited  houses 464 

Number  of  families            ....  S32 

Ditto  employed  in  trade     ....  529 

Total  population 3244 

See  the  Beauties  o/  England  and  Wales,  vol.  xii.  p.  182. 

MORRIS  (Roukkt).  The  life  of  an  individual  who, 
for  a  long  period,  held  a  prominent  station  in  society,  and 
rendered  important  services  to  this  country,  deserves 
particular  notice  in  a  work  of  this  nature.  The  writer 
regrets  that  the  short  time  allowed  him  to  furnish  it, 
will  render  the  account  brief. 

Robert  JNlorris  was  ihe  son  of  a  respectable  merchant 
of  Liverpool,  England,  who  had  for  some  years  been  ex- 
tensively concerned  in  the  American  trade;  and  while  a 
boy,  was  brought  by  his  father  to  this  country,  in  which 
it  appears  he  intended  to  settle.  During  the  time  that 
the  subject  of  this  sketch  was  pursuing  his  education  in 
Philadelphia,  he  unfortunately  lost  his  father,  in  conse- 
quence of  a  wound  received  from  the  wad  of  a  gun,  which 
was  discharged  as  a  compliment  by  the  captain  of  a  aliip 
consigned  to  him,  that  had  just  arrived  at  Oxford,  the 
place  of  his  residence,  on  the  eastern  shore  of  the  Chesa- 
peake Bay  ;  and  was  thus  left  an  orplian  at  the  age  of 
fifteen  years.  In  conformity  to  the  intentions  of  his  pa- 
rent, he  was  bred  to  commerce,  and  served  a  regular 
appiemiceship  in  the  counting-house  ol  the  late  Mr. 
Charles  Willing,  at  that  time  one  of  the  first  merchants 
of  Philadelphia.  A  year  or  two  after  the  expiration  of 
the  term  lor  wliich  he  had  engaged  hinisilf,  he  entered 
into  parlnersliip  with  Mr.  Thomas  Willing.  Tliis  con- 
nection, which  was  foi  med  in  1 754,  continued  for  the  long 
period  of  thirty-nine  years,  not  having  been  dissolved 
until  1793.  Previously  to  the  cor.iinenccment  of  the 
American  war,  it  was,  without  doubt,  more  extensively 
engaged  in  commerce,  than  any  other  house  in  Phila- 
delpliia. 

Of  the  events  of  his  youth  we  know  little.  The  fact 
just  mentioned  proves,  that  although  early  deprived  of 
the  benefit  of  parental  counsel,  he  acted  with  fidelity, 
and  gained  the  good  will  of  a  discerning  master.  The 
following  anecdote  will  show  his  early  activity  in  busi- 
ness, and  anxiety  to  promote  the  interests  of  his  friend. 
During  the  absence  of  Mr.  Willing  at  his  country  place 
near  Frankford,  a  vessel  arrived  at  Philadelphia,  either 
consigned  to  him,  or  that  brought  letters,  giving  intelli- 
gence of  the  sudden  rise  in  the_  price  of  flour  at  tlie  port 
she  left.  IV'L'.  Morris  instantly  engaged  all  that  he  could 
contract  for,  on  account  of  Mr.  Willing,  who,  on  his  re- 
turn to  the  city  next  day,  had  to  defend  his  young  fiiend 
from  the  complaints  of  some  merchants,  that  he  had 
raised  the  price  of  flour.  An  appeal,  however,  from 
Mr.  'Willing  to  their  own  probable  line  of  conduct,  in 
case  of  their  having  first  received  the  news,  silenced 
their  complaints. 

Few  men  in  the  American  colonies  were  more  alive 
to  the  gradual  encroachment  of  the  British  governinent 
upon  the  liberties  of  the  people,  and  none  more  ready  to 
remonstrate  against  them,  than  Mr.  Morris.  His  signa- 
ture on  the  part  of  his  mercantile-house  firm  to  the  non- 
importation agreement,  as  rejiected  England,  which  was 
entered  into  by  the  merchants  of  Philadelphia  in  the 
year  1765,  while  it  evinced  the  consistency  of  his  prin- 
ciples and  conduct,  at  the  same  time  was  expressive  of 
a  willingness  to  unite  with  them  in  showing  their  deter- 
mination to  prefer  a  sacrifice  of  private  interest  to  the 
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coniinuancc  of  an  intercourse,  which  would  add  to  the  re- 
veuue  of  the  government  that  oppressed  them.  Tlie  ex- 
tensive mercantile  concerns  wilii  England  of  Mr.  Mor- 
ris's house,  and  the  large  importations  of  her  manufactures 
and  colonial  produce  by  it,  must  have  made  this  sacrifice 
considerable.  His  vmiform  conduct  on  the  subject  of  the 
relative  connexion  between  England  and  the  Colonies, 
his  high  standing  in  society,  and  general  intelligence, 
naturally  pointed  him  out  as  a  fit  representative  of  Penn- 
sylvania in  the  national  councils,  assembled  on  the  ap- 
proach of  the  political  storm  ;  and  he  was  accordingly 
appointed  by  the  legislature  of  Pennsylvania,  in  Novem- 
ber 1775,  one  of  the  delegates  to  the  second  congress 
that  met  at  Philadelphia.  A  few  weeks  after  he  had 
taken  his  seat,  he  was  added  to  the  secret  committee  of 
that  body,  which  had  been  formed  by  a  resolve  of  the 
preceding  congress  (1775,)  and  whose  duty  it  was  '■  to 
contract  for  the  importation  of  arms,  ammunitioii,  sul- 
phur, and  saltpetre,  and  to  export  produce  on  the  public 
account  to  pay  for  the  same."  He  was  also  appointed  a 
member  of  the  committee  for  filling  out  a  naval  arma- 
ment, and  si)ecially  commissioned  lo  negotiate  bills  of 
exchange  for  congress  ;  to  borrow  money  for  the  marine 
commitiee,  and  to  manage  the  fiscal  concerns  of  congress 
upon  other  occasions.  Independently  of  his  enthusiastic 
zeal  in  the  cause  of  his  country,  his  capacity  for  business, 
and  knowledge  of  the  subjects  committed  to  him,  or  his 
talents  for  managing  pecuniary  concerns,  he  was  par- 
ticularly fitted  for  such  services  ;  as  the  commercial 
credit  he  had  established  among  his  fellow  citizens  pro- 
bably stood  higher  than  that  of  any  other  man  in  the 
community,  and  this  he  did  not  hesitate  to  avail  him- 
self of,  whenever  the  public  necessities  required  such  an 
evidence  of  his  patriotism.  These  occasions  were  neither 
few  nor  trifling.  One  of  the  few  remaining  prominent 
men  of  the  re\olution,  and  who  filled  an  important  and 
most  confidential  station  in  the  department  of  war,  bears 
testimony  that  Mr.  Morris  frequently  obtained  pecuniary 
and  other  supplies,  which  were  most  pressingly  requiicd 
for  the  service,  on  his  own  responsibility,  and  apparently 
upon  his  own  account,  when,  from  the  known  state  of  the 
public  treasury,  they  could  not  have  been  procured 
for  the  government.  Among  other  facts  in  point  may 
be  mentioned,  the  prompt  and  fortunate  supply  of  cash 
which  he  was  enabled  to  furnish  the  commander  in  chief, 
while  he  lay  on  the  Delaware  wiih  the  army,  opposite  to 
Trenton,  (December,  1776,)  and  which  he  had  written 
for,  as  essentially  necessary  to  enable  him  to  obtain  such 
intelligence  of  the  movement  and  position  of  the  enemy, 
as  would  authorize  him  to  act  offensively.  The  requisite 
sum  was  obtained  from  a  member  of  the  society  of 
Friends,  upon  the  written  obligation  of  Mr.  Morris;  and 
this  timely  compliance  with  the  demand,  enabled  gene- 
ral Washington  to  make  the  attack,  and  gain  the  signal 
victory  at  Trenton  over  the  savage  Hessians;  a  victory 
which,  exclusively  of  the  benefits  derived  from  its  dimi- 
nishing the  numerical  force  of  the  enemy  by  nearly  one 
thousand,  was  signally  important  in  its  influence,  by  en- 
couraging the  patriots,  by  checking  the  hopes  of  the 
enemies  of  our  cause,  and  by  destroying  the  impression 
■which  the  reputed  prowess  of  the  conquered  foe,  and  the 
experience  of  their  ferocity  over  the  unprotected  and  de- 
fenceless, had  made  upon  the  people.  Upon  another 
occasion,  he  became  responsible  for  a  quantity  of  lead, 
which  had  been  most  urgently   required  fur  the  army, 


and  which  most  providentially  arrived  at  the  time  when 
greatly  wanted.  At  a  more  advanced  stage  of  the 
war,  when  pressing  distress  in  the  army  had  driven  con- 
gress and  the  commander  in  chief  almost  to  desperation, 
and  a  part  of  the  troops  to  mutiny,  he  supplied  the  army 
with  four  or  five  thousand  barrels  of  flour,  upon  his  own 
private  credit ;  and,  on  a  promise  to  that  effect,  per- 
suaded a  member  to  withdraw  an  intended  motion  to 
sanction  a  procedure  which,  although  common  in  Europe, 
would  have  had  a  very  injurious  effect  upon  the  cause 
of  the  country  :  this  was  no  less  than  to  authorize  gene- 
ral Washington  to  seize  all  the  provision  that  could  be 
found  within  a  circle  of  twenty  miles  of  his  camp.' 
While  financier,  his  notes  constituted,  for  large  transac- 
tions, part  of  the  circulating  medium.  Many  other 
similar  instances  occurred  of  this  patriotic  interposition 
of  his  own  personal  responsibility  for  supplies,  which 
could  not  otherwise  have  been  obtained. 

In  the  first  year  in  which  he  served  as  a  representative 
in  congress,  he  signed  the  memorable  parchment  con- 
taining the  declaration  that  for  ever  separated  us  from 
England,  and  thus  pledged  himself  to  join  heart  and  hand 
with  the  destinies  of  his  country,  while  some  of  his  col- 
leagues, who  possessed  less  firmness,  drew  back  and 
retired  from  the  contest.  lie  was  thrice  successively 
elected  to  congress,  in  1776,  '77,  and  '78. 

The  exertion  of  his  talents  in  the  public  councils,  the 
use  of  his  credit  in  procuring  supplies  at  home,  of  his 
personal  labour  as  special  agent,  or  congressional  com- 
mittee-man, and  of  those  in  his  pay,  in  procuring  others 
from  abroad,  were  not  the  only  means  employed  by 
him  in  aiding  the  cause  in  which  he  had  embarked. 
The  free  and  public  expression  of  his  sentiments  upon 
all  occasions,  in  the  almost  daily  and  nightly  meetings 
of  the  zealous  ;  in  the  interchange  of  friendly  intercourse 
with  his  fellow  citizens,  and  the  confident  tone  of  ulti- 
mate success  which  he  supported,  served  to  rouse  the 
desponding,  to  fix  the  wavering,  and  confirm  the  brave. 
Besides,  the  extensive  commercial  and  private  corre- 
spondence which  he  maintained  with  England,  furnished 
him  with  early  intelligence  of  all  the  public  measures 
resolved  on  by  the  British  government,  the  debates  in 
parliament,  and  with  much  private  information  of  im- 
portance to  this  country.  These  letters  he  read  to  a  few 
select  mercantile  friends,  who  regularly  met  in  the  in- 
surance room  at  the  Merchants'  Coffeehouse,  and 
through  them  the  intelligence  they  contained  was  dif- 
fused among  the  citizens,  and  thus  kept  alive  the  spirit 
of  opposition,  made  them  acquainted  with  the  gradual 
progress  of  hostile  movements,  and  convinced  them  how 
little  was  to  be  expected  from  the  government  in  respect 
to  the  alleviation  of  the  oppression  and  hardships  against 
which  the  colonies  had  for  a  long  time  most  humbly, 
earnestly,  and  eloquently  remonstrated.  This  practice, 
which  began  previously  to  the  suspension  of  the  inter- 
course between  the  two  countries,  he  continued  during 
the  war  :  and  through  the  route  of  the  continent,  espe- 
cially France  and  Holland,  he  received  for  a  time  the 
despatches  which  had  formerly  come  direct  from  Eng- 
land. 

The  increasing  and  clamorous  wants  of  the  army,  par- 
ticularly for  provisions,  and  the  alarming  letter  written 
by  the  commander  in  chief  to  congress  on  the  subject, 
on  being  communicated  to  Mr.  Morris,  induced  him  lo  pro- 
pose to  raise  an  immediate  fund  to  purchase  supplies,  by 


•  Debates  on  the  renewal  of  the  charter  of  the  ^auk  of  North  America,  p.  47.    rhiladelphia,  1786. 


•90 


MOKRIS. 


the  formation  of  a  paper-money  bank  ;  and  to  establish 
confidence  in  it  with  the  public,  he  also  proposed  a  sub- 
scription among  the  citizens  in  the  form  of  bonds,  oblig- 
ing them  to  pay,  if  it  should  become  necessary,  in  gold 
and  silver,  the  amounts  annexed  to  their  names,  to  fulfil 
the  engagements  of  the  bank.  Mr.  Morris  headed  the 
list  with  a  subscription  of  10,000/.;  others  followed,  to 
the  amount  of  300,000/.  The  directors  were  authorized 
to  borrow  money  on  the  credit  of  the  bank,  and  to  grant 
special  notes,  bearing  interest  at  six  per  cent.  The 
credit  thus  given  to  the  bank  effected  the  object  intended, 
and  the  institution  was  continued  until  the  Eank  of 
North  America  went  into  operation,  in  the  succeeding 
year.*  It  was  probably  on  this  occasion,  that  he  pur- 
chased the  four  or  five  thousand  barrels  of  flour  above 
mentioned,  on  his  own  credit,  for  the  army,  before  the 
funds  could  be  collected  to  pay  for  it.f 

If  the  grand,  and  as  regarded  the  fate  of  the  union,  the 
decisive  measure  of  the  attack  on  Cornwallis,  did  not 
originate  with  Mr.  Morris,  as  the  facts  communicated 
to  the  writer  induce  him  to  believe  ;  there  can  be  no 
doubt  of  his  warmly  approving  it,  that  he  first  proposed 
it  to  the  commander  in  chief,  and  provided  the  funds  to 
enable  general  Washington  to  move  the  army.  At  that 
time,  the  American  army  lay  at  New-Windsor,  waiting 
for  the  French  fleet  and  troops  from  the  West  Indies,  to 
CO  operate  with  them  in  an  intended  attack  on  New- 
York  ;  but  count  De  Grasse,  the  French  admiral,  changed 
the  destination  of  bis  squadron,  and  went  into  the  Chesa- 
peake. The  serious  nature  of  the  proposed  operation 
in  the  south,  and  his  total  inability,  from  the  want  of 
funds,  to  move  the  army,  induced  general  Washington 
to  hesitate  in  giving  his  assent  to  the  proposition  ;  but 
the  promise  of  Mr.  Morris  to  supply  the  necessary 
means,  overcame  his  scruples,  and  the  first  intelligence 
congress  had  of  the  movement,  was  the  march  of  the 
troops,  on  the  third  of  September,  through  Philadelphia. 
It  was  not,  however,  until  the  army  had  passed  the  city  15 
miles,  that  he  was  relieved  from  his  anxiety  icspcciing  his 
promise  to  general  Washington  of  a  competent  pecuniary 
supply.  His  object,  for  this  end,  was  the  loan  of  the 
French  military  chest,  and  the  proposition  was  made  to 
the  French  minister  Luzerne,  who  refused  in  the  most 
positive  manner  to  assent.  His  persuasive  talents  suc- 
ceeded with  count  Rochambeau,  and  at  Chester,  whither 
Mr.  Morris  repaired,  it  was  obtained.  It  is  probable 
that  the  joy  naturally  felt  on  meeting  at  that  place  an 
express  from  the  marquis  Fayette,  announcing  the  arrival 
of  count  De  Grasse  in  the  Chesapeake,  with  an  assurance 
from  Mr.  Morris  that  our  army  could  not  move  without 
fimds,  contributed  to  the  obtaining  this  fortunate  loan. 

In  the  year  1781,  Mr.  Morris  was  appointed  by  con- 
jjress  "  superintendant  of  finance,"  an  office  then  for  the 
first  time  established.  This  appointmsnt  was  unanimous. 
Indeed,  it  is  highly  probable,  that  no  other  man  in  the 
country  would  have  been  competent  to  the  task  of  manag- 
ing such  great  concerns  as  it  involved,  or  possessed,  like 
himself,thehappy  expedient  of  raising  supplies, ordeserv- 
edly  enjoyed  more,  if  equal  public  confidence  among  his 
fellow  citizens,  for  punctualiiy  in  the  fulfilment  of  his  en- 
gagements.   As  the  establishment  of  the  office  of  finance, 


and  the  appointment  of  Mr.  Morris  to  fill  it,  formed  an 
epoch  in  the  history  of  the  United  States,  and  in  the  life 
of  that  officer,  it  merits  particular  notice. 

It  is  well  known  that  the  want  of  a  sufficient  quantity 
of  the  precious  metals  in  the  country,  for  a  circulating 
medium,  and  the  absolute  necessity  of  some  substitute  to 
carry  on  the  war,  induced  congress,  from  time  to  time, 
to  issue  paper  bills  of  credit  to  an  immense  amount. 
For  a  time,  the  enthusiastic  zeal  and  public  spirit  of  the 
people  induced  them  to  receive  these  bills  as  equal  to 
gold  and  silver;  but,  as  they  were  not  conveitible  into 
solid  cash  at  will,  and  no  fund  was  provided  for  their  re- 
demption, depreciation  naturally  followed,  as  a  necessary 
result,  and  with  it  public  credit.  "  In  the  beginning  of 
the  year  1781,  the  treasury  was  more  than  two  millions 
and  a  half  in  arrears,  and  the  greater  part  of  the  debt 
was  of  such  a  nature,  that  the  payment  could  not  be 
avoided,  nor  even  delayed  :  and  therefore  Dr.  Franklin, 
then  our  minister  in  France,  was  under  the  necessity  of 
ordering  back  from  Amsterdam  monies  which  had  been 
sent  thither  for  the  purpose  of  being  shipped  to  America. 
If  he  had  not  taken  this  step,  the  hills  of  exchange  drawn 
by  order  of  congress  must  have  been  protested,"  and  a 
vital  stab  thereby  given  to  the  credit  of  the  government 
in  Europe.  At  home,  the  greatest  public  as  well  as 
private  distress  existed ;  "  public  credit  had  gone  to 
wreck,  and  the  enemy  built  tluir  most  sanguine  hopes  of 
overcoming  us  upon  this  circumstance  :"\  and  "  the 
treasury  was  so  much  in  arrears  to  the  servants  in  the 
public  offices,  that  many  of  them  could  not,  without  pay- 
ment, perform  their  duties,  but  must  have  gone  to  gaol 
for  debts  they  had  contracted  to  enable  them  to  live." 
To  so  low  an  ebb  was  the  public  treasury  reduced,  that 
some  of  the  members  of  the  board  of  war  declared  to 
Mr.  Morris,  they  had  not  the  means  of  sending  an  ex- 
press to  the  army.§  The  pressing  distress  for  provision 
among  the  troops  at  the  time,  has  already  been  mentioned. 
The  paper  bills  of  credit  were  sunk  so  low  in  value,  as 
to  require  a  burthcnsome  mass  of  them  to  pay  for  an 
article  of  clothing.  But  the  face  of  things  was  soon 
changed.  One  of  the  first  good  effects  perceived,  was 
the  afifireciationW  of  the  paper  money  ;  "  this  was  raised 
from  the  low  state  of  six  for  one,  to  that  of  two  for  one, 
and  it  would  have  been  brought  nearly,  if  not  entirely  to 
par,  had  not  some  measures  intervened,  which,  though 
well  meant,  were  not  judicious."  The  plan  he  adopted 
was,  "  to  make  all  his  negotiations  by  selling  bills  of 
exchange  for  paper  money,  and  afterwards  paying  it  at 
a  smaller  rate  of  depreciation  than  that  by  which  it  was 
received  ;  and  at  each  successive  operation  the  rate  was 
lowered,  by  accepting  it  on  the  same  terms  for  new  bills 
of  exchange,  at  which  it  had  been  previously  paid.  It 
was  never  applied  to  the  purchase  of  specific  supplies, 
because  it  had  been  checked  in  the  progress  towards 
par,  and  therefore,  if  it  had  been  paid  out  in  any  quantity 
from  the  treasury,  those  who  received  it  would  have  suf- 
fered by  the  consequent  depreciation." 

A  minute's  reflection  will  show  the  arduous.nature  of 
the  duties  he  undertook  to  discharge. 

In  old  organized  governments,  where  a  regular  rou- 
tine of  a  department  has  been  long  established,  and  the 


•  Of  ninety-six  subscribers  who  gave  their  bonds,  six  only  are  alive,  viz.  Charles  Thompson,  Richard  Peters,  Thomas  Leiper,  Wm, 
Hall,  John  Donaldson,  ami  John  Mease.     For  the  original  list,  and  account  of  the  bank,  see  the  Pennsylvania  Packet  for  June,  1781. 
I  Debates  on  the  Bank  of  North  America,  p.  47. 
t  Mr.  Morris's  Debates  on  the  Hank.  p.  49. 

§  Debate  on  the  renewal  of  tht  charter  of  the  Bank  of  North  America,  p.  47. 
5  This  word  appears  to  have  been  coined  during  the  revolution,  and  used  as  the  opposite  of  depreciation. 
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details,  as  it  were,  brought  to  perfection,  by  giailual  im- 
provement, derived  from  the  experience  and  talenis  of 
successive  officers,  little  difficulty  is  experienced  by  the 
new  incumbent  in  continuing  the  customary  train  of  ope- 
rations. Simple  honesty,  attention  to  duty,  and  a  careful 
progress  in  the  path  previously  pointed  out,  are  all  the 
requisites  ;  but  the  state  of  public  affairs,  and  especially 
in  the  fiscal  department  of  the  United  States  at  the  time 
alluded  to,  furnished  none  of  these  helps.  Every  thing 
was  in  the  greatest  confusion;  and  a  new  system  of  ac- 
counts was  not  only  required  to  be  devised,  but  the  means 
of  supplying  the  numerous  and  pressing  wants  of  ihe 
public  service  to  be  discovered,  and  those  wants  attended 
to.  The  task  would  have  appalled  any  common  man  ; 
but  the  natural  talents  of  Mr.  Morris,  together  with  his 
experience  and  habits  of  despatch,  derived  from  his  ex- 
tensive commercial  concerns  for  a  long  series  of  years, 
and  an  uncommon  readiness,  great  assiduity  and  me- 
thod in  business,  with  decision  of  character,  enabled 
him  to  surmount  all  the  difficulties  that  lay  in  his  way. 
An  inspection  of  the  official  statement  of  his  accounts,  will 
at  once  show  the  serious  nature  of  the  multifarious  duties 
attached  to  the  office,  and  the  pressure  of  his  engage- 
ments ;  but  an  opportunity  of  so  doing,  even  if  wished 
for,  can  be  had  by  few.  Some  idea  may  be  formed  of 
them,  when  it  is  known,  that  he  was  reqnired  "  to  ex- 
amine into  the  state  of  the  public  debts,  expenditures,  and 
revenue  ;  to  digest  and  report  plans  for  improving  and 
regulating  the  finances ;  and  for  establishing  order  and 
economy  in  the  expenditure  of  public  money."  To  him 
was  likewise  committed  the  disposition,  management, 
and  disbursement  of  all  the  loans  received  from  the  go- 
vernment of  France,  and  various  private  persons  in  that 
country  and  Holland  ;  the  sums  of  money  received  from 
the  diiTerent  states  ;  and  of  the  public  funds  for  every 
possible  source  of  expense  for  the  support  of  govern- 
iTient,  civil,  military,  and  naval  ;  the  procuring  supplies 
of  every  description  for  the  army  and  navy  ;  the  entire 
management  and  direction  of  the  public  ships  of  war  ; 
the  payment  of  all  foreign  debts  ;  and  the  correspondence 
with  our  ministers  at  European  courts,  on  subjects  of 
finance.  In  short,  the  wiiole  burthen  of  the  money  ope- 
rations of  government  was  laid  upon  him.  No  man  ever 
had  more  numerous  concerns  committed  to  his  charge, 
and  few  to  a  greater  amount ;  and  never  did  any  one 
more  faithfully  discharge  the  various  complicated  trusts 
with  greater  despatch,  economy,  or  credit,  than  the  sub- 
ject of  this  sketch.  The  details  of  his  management  of 
the  office  of  finance,  may  be  seen  in  the  volume  which  he 
published  intheyear  17S5.*  It  is  well  woi  th  inspecting 
by  every  American.  The  preface,!  in  particular,  should 
be  read  attentively,  as  he  will  from  it  form  some  idea  of 
the  state  of  public  affairs,  as  to  money,  at  the  time  ;  of  the 
difficulties  attending  the  revolutionary  struggle  on  that 
account,  and  the  means  by  which  our  independence  was 


secured,  or  greatly  promoted,  and  for  the  enjoyment  of 
which  he  ought  never  to  cease  to  be  thankful. 

The  establishment  of  the  Bank  of  North  America 
forms  a  prominent  item  in  the  administration  of  Mr. 
Morris.  The  knowledge  which  he  had  acquired  of  the 
principles  of  banking,  and  of  the  advantages  resulting 
to  a  commercial  community  from  a  well  regulated  bank 
of  discount  and  deposit,  in  enabling  merchants  to  antici- 
p»te  their  funds  in  cases  of  exigency,  or  of  occasions 
offering  well  grounded  schemes  of  speculation.^  render- 
ed a  hint  on  the  subject  of  the  importance  of  a  batik  to 
the  government,  enough  ;  and  he  accordingly  adopted  it 
with  warmth.  Such  an  institution  had  been  previously  sug- 
gested, and  as  already  said,  an  attempt  at  one,  although 
with  paper-money,  but  backed  by  the  bonds  of  respon- 
sible men,  had  been  made  the  preceding  year.  The 
greater  facilities  which  one  with  a  specie  capital  pro- 
mised, in  enabling  the  government  to  anticipate  its  re- 
venue, and  to  increase  the  quantity  of  circulating  me- 
dium, and  promote  trade,  were  forcibly  impressed  on 
his  mind,  and  induced  him  to  propose  it  to  Congress. 
In  May,  1731,  he  presented  his  plan,  which  was  approv- 
ed of  by  that  body.  Subscriptions  were  opened  shortly 
after;  but,  in  the  following  November,  when  the  direc- 
tors were  elected,  "  not  two  hundred  out  of  a  thousand 
had  been  subscribed,  and  it  was  some  time  after  the  bu- 
siness of  the  bank  was  fairly  commenced,"  before  the 
sum  received  upon  ail  the  subscriptions  amounted  to 
g70,000."  Mr.  Morris,  no  doubt,  became  sensible  that 
such  a  capital  would  go  but  a  little  way  in  aiding  him  in 
his  financial  operations  for  government,  and  at  the  same 
time  accommodate  the  trading  part  of  the  community. 
He  therefore  subscribed  g25O,O0O  of  the  g300,000, 
(which  remained  of  the  money  received  from  France,) 
to  the  stock  of  tlie  bank,  on  the  public  account :  g4S0,O0O 
had  been  brought  from  France,  and  lodged  in  the  bank, 
and  he  "  had  determined,  from  the  moment  of  its  arri- 
val, to  subscribe,  on  behalf  of  the  United  States,  for 
those  shares  that  remained  vacant;  but  such  was  the 
amount  of  the  public  expenditures,  that  notwithstanding 
the  utmost  care  and  caution  to  keep  this  money,  nearly 
one  half  of  the  sum  was  exhausted  before  the  institution 
could  be  organized. "§  It  was  principally  on  this  fund 
that  the  operations  of  the  institution  were  commenced; 
and  before  the  last  day  of  March,  the  public  obtained  a 
loan  of  g300,000,  being  the  total  amount  of  their  then 
capital.  This  loan  was  shortly  after  increased  to 
S400,000.||  Considerable  facilities  were  also  obtained 
by  discounting  the  notes  of  individuals,  and  thereby  an- 
ticipating the  receipts  of  public  money;  besides  which, 
the  persons  who  had  contracted  for  furnishing  rations  to 
the  army,  were  also  aided  by  discounts  upon  the  public 
credit.  And  in  addition  to  all  this,  the  credit  and  confi- 
dence which  were  revived  by  means  of  this  institution, 
formed  the  basis  of  the  system  through  which  the  anti- 


*  A  statement  of  the  accounts  of  the  United  States  of  America  during  the  administration  of  the  siiperintendant  of  finance,  com- 
mencing February,  1781,  ending  November,  1784. 
f  It  commences  thus : 

"  To  the  Inhabitants  of  the  United  Siatet. 

"  FELLOW-CmZEKS, 

"  That  every  servant  should  render  an  account  of  his  stewardship,  is  the  evident  dictate  of  common  sense.  Where  the  trust  is  im- 
portant, the  necessity  is  increased  ;  and  where  it  is  confidential,  the  duty  is  enhanced.  The  master  should  know  what  the  servant 
has  done.     To  the  citizens  of  the  United  States,  therefore,  the  following  pages  are  most  humbly  submitted." 

+  Mr.  Morris  stated,  in  his  speech  on  the  renewal  of  the  charter  of  the  Bank  of  North  America,  that  before  the  American  war,  he 
had  "  laid  the  foundation  of  a  bank,  and  established  a  credit  in  Europe  for  the  purpose.  From  the  execution  of  the  design,  he  was 
prevented  only  by  the  revolution."     Debates,  p.  37. 

§  Debates  on  Bank,  p.  48. 

II  The  sum  total  brought  into  the  public  treasury,  from  the  several  states,  not  amounting  to  goO,000  upon  the  last  day  of  June. 
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cipations  made  wlihin  ihc  bounds  of  the  Unkcd  States 
had,  in  July,  1783,  exceeded  g820,000.  If  the  sums  due, 
(indirectly)  for  notes  of  individuals  discounted,  be  taken 
into  consideration,  the  total  will  exceed  one  million  !  It 
raay  then  not  only  be  asserted,  but  demonstrated,  that 
without  the  establishment  of  the  national  bank,  the  busi- 
ness of  the  department  of  finance  could  not  have  been 
performed." 

Besides  this  great  benefit  to  the  public  cause,  derived 
from  the  bank  ;  the  state  of  Pennsylvania,  and  city  of  Phi- 
ladelphia, by  loans  obtained  from  it,  were  greatly  accom- 
modated. It  enabled  the  first  to  provide  for  the  protec- 
tion of  the  frontiers,  then  sorely  assailed,  and  to  relieve 
the  oflicers  of  the  Pennsylvania  lino  from  their  distress, 
occasioned  by  the  failure  of  the  internal  revenue,  which 
had  been  mortgaged  fur  payment  of  interest  of  certifi- 
cates granted  them  for  military  services.  It  enal)!ed 
the  merchants  to  clear  the  bay,  and  even  river  Delaware, 
of  the  hostile  cruisers  (which  destroyed  the  little  com- 
merce that  was  left,  and  harassed  our  internal  trade,) 
by  fitting  out,  among  other  armed  vessels,  the  ship 
"  Hydcr  Ally,"  which,  under  the  command  of  the  late 
gallant  Barney,  in  four  days  after  she  sailed,  brought 
into  port  the  sloop  of  war  General  Monk,  which  the  Bri- 
tish, with  accurate  knowledge  of  all  public  movements, 
had  fitted  out  at  New  York,  with  the  particular  object 
of  capturing  her.*  By  its  loans,  the  city  authorities  re- 
lieved the  pressing  wants  of  the  capital,  which  suffered 
in  a  variety  of  ways  from  the  exhausted  state  of  its  funds, 
the  necessary  consequence  of  the  w  ar.  But  the  support 
of  public  credit,  the  defence  of  the  state  and  harbour,  and 
relief  of  the  city  funds,  were  not  the  only  results  from 
this  happy  financial  expedient  of  Mr.  Morris:  for  by  its 
accommodations  to  the  citizens,  it  promoted  internal  im- 
provements, gave  a  spring  to  trade,  and  greatly  increas- 
ed the  circulating  medium  by  the  circulation  of  its  notes, 
which,  being  convertible  at  will  into  gold  or  silver,  were 
universally  received  equal  thereto,  and  commanded  the 
most  unbounded  confidence.  Hundreds  availed  them- 
selves of  the  security  afforded  by  the  vaults  of  the  bank 
to  deposit  their  cash,  which,  from  the  impossibility  of 
investing  it,  had  long  been  hid  from  the  light ;  and  the 
constant  current  of  deposits  in  the  course  of  trade,  autho- 
rized the  directors  to  increase  their  business,  and  the 
amount  of  their  issues,  to  a  most  unprecedented  extent. 
The  consequence  of  this  was  a  speedy  and  most  percep- 
tible change  in  the  state  of  affairs,  both  public  and  pri- 
vate. 

In  the  same  year,  an  additional  mark  of  confidence  re- 
posed in  the  talents  and  integrity  of  Mr.  Morris,  was 
evinced  by  the  legislature  of  Pennsylvania,  by  their  ap- 
pointment of  him  as  their  agent  to  purchase  the  supplies 
demanded  of  the  state  for  the  public  service.  By  the 
nature  of  the  organization  of  the   general  government. 


the  annual  necessities  of  the  public  funds,  provisions 
and  other  supplies  were  apportioned  among  the  several 
states,  and  large  demands  were  made  upon  Pennsylvania 
in  1781.  Mr.  Morris  was  appointed  to  furnish  them, 
and  a  particular  resolve  of  Congress  permitted  him  to 
undertake  the  trust.  The  supplies  were  furnished  in 
anticipation,  before  the  money  was  obtained  from  the 
state  treasury,  and  while  he  thus  enabled  the  state 
promptly  to  comply  with  the  demands  of  Congress,  he 
shows,  by  his  account  of  the  transaction,  that  the  plan  of 
his  operations  was  more  economical  than  any  other, 
which,  under  the  state  of  things  at  the  time,  could  have 
been  adopted.  Those  only  who  are  old  enough  to  re- 
collect the  state  of  parties  at  the  time  in  Pennsylvania, 
or  have  made  themselves  acquainted  with  them,  can 
duly  ajipreciate  the  extent  of  the  compliment  paid  to 
Mr.  Morris  by  his  appointment  upon  the  occasion  men- 
tioned. Political  fcudb,  arising  in  part  from  a  did'cr- 
ence  of  opinion  on  the  subject  of  the  con.ritution  of  Penn- 
sylvania of  1775,  prevailed  to  a  great  extent,  and  the 
conduct  of  the  ruling  party,  who  were  opposed  to  any 
change  in  that  feeble  instrument,  was,  on  many  occa- 
sions, marked  by  want  of  both  intelligence  and  liberality 
of  sentiment.  Mr.  Morris  was  considered  the  head  of 
what  they  chose  to  term  the  aristocratic  parly,  that  is, 
that  portion  of  men  of  wealth,  great  public  considera- 
tion, superior  education,  and  liberal  ideas,  who  ardently 
wished  a  more  energetic  form  of  state  government  than 
could  exist  under  a  single  legislature,  and  numerous 
executive  council ;  and  could  the  legislature  have  dis- 
pensed with  his  services,  or  had  there  been  any  man 
among  the  party  in  power,  capable  of  fulfilling  the  trust, 
it  is  probable  that  he  would  not  have  been  appointed  to 
it.  That  man,  however,  did  not  exist.  The  manner  in 
which  Mr.  Morris  executed  it,  showed  how  well  he 
merited  the  confidence  of  the  legislature,  and  also  a 
skilfulncss  of  management,  which  none  but  himself  could 
have  effected.! 

In  the  year  1786,  Mr.  Morris  served  as  a  representa- 
tive of  Philadelphia,  in  the  state  legislature.  Always 
ready  to  lend  the  aid,  either  of  his  talents,  time,  or  purse, 
when  required  by  the  cause  of  his  country,  or  state;  he 
consented  to  the  wishes  of  his  fellow-citizens  in  stand- 
ing as  a  candidate,  for  the  express  purpose  of  exerting 
his  influence  in  favour  of  the  renewal  of  the  charter  of 
the  Bank  of  North  America,  which  had  been  taken  away 
from  that  institution  by  the  preceding  assembly.  The 
ostensible  reasons  for  this  unjust  measure  were  ill- 
grounded  fears  of  the  evil  effects  of  the  bank  on  society, 
(and  especially  the  agricultural  interest,)  its  incompati- 
Ijility  with  the  safety  and  welfare  of  the  state  ;  an  impro- 
bable possibility  of  undue  influence  from  it  on  the  legis- 
lature itself;  with  other  arguments  of  equal  weight  and 
truth.    But  the  real  cause  must  be  ascribed  to  the  con- 


*  The  following  statement  of  the  comparative  force  of  the  two  vessels,  and  merit  of  the  capture  of  the  Monk,  was  published  in  a 
newspaper  of  the  day. 

1.  The  General  Monk  carried  18  nine  pounders;  the  Hyder  Ally  carried  only  4  nines  and  12  six  pounders. 

2.  The  General  Monk  carried  130  men :  the  Ilyder  Ally  only  120  men. 

3.  The  General  Jlonk  was  completely  fitted  for  sea,  and  was  officered  and  manned  with  a  crew  reg\ilarly  trained,  and  perfectly  dis- 
ciplined,  by  long  experience,  in  the  British  navy.  The  Hyder  Ally  was  a  letter  of  marque  a  few  days  before  the  battle.  Most  of  her 
officers  were  young  men.  Her  captain  brought  up  in  a  counting-house,  and  became  a  sea-officer,  as  many  of  our  farmers,  lawyers, 
and  doctors  became  generals,  from  necessity  and  patriotism.  The  crew  was  picked  up  the  week  before  in  the  streets  of  Phila- 
delphla;  many  of  them  were  landsmen,  and  most  nf  them  had  never  been  in  action  before. 

4.  The  General  Monk  lost  53  men  in  killed  and  wounded;   the  Hyder  .\lly  lost  only  11. 

Add  to  these  circumstances,  that  the  victory,  under  all  these  disparities,  was  obtained  in  25  minutes,  and  it  will  appear  to  be  one  of 
the  most  honourable  exploits  to  the  flag  of  the  United  St;Ues,  that  occurred  during  the  war. 
f  Seethe  Statement  of  his  Finance  Accounts,  before  referred  to. 
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linuance  of  the  spirit  of  the  same  party  which  had  hccn 
so  violently  opposed  to  Mr.  Morris,  and  the  society  with 
which  he  associated  durinj;  the  whole  of  the  Aniciican 
war.  The  debates  on  the  occasion,  which  excited  great 
interest  among  all' classes  of  iociety,  were  accurately 
taken  down,  and  published  in  a  pamphlet.*  Mr.  Monis 
replied  to  all  tlie  arguments  of  his  opponents  with  a  force 
of  reasoning  that  would  have  produced  conviction  in  the 
minds  of  any  men,  not  previously  determined  to  destroy 
the  bar.k,  if  possible,  at  all  hazards.  The  question,  how- 
evei,  was  lost  by  a  majority  of  13,  (28  to  41.)  The 
succeeding  legislature  restored  the  charter. 

The  next  public  service  rendered  by  Mr.  Morris  to 
his  country,  was  as  a  member  of  the  convention  that 
formed  the  federal  constitution  in  1787.  He  had,  as  a 
part  of  his  colleagues,  Benjamin  Franklir.,  George  Cly- 
mei',  and  James  Wilson,  with  whom  he  assisted  in  the 
councils  that  led  to  the  memorable  and  decisive  mea- 
sures of  the  year  1776  ;  and  now  with  them  again  united 
in  forming  the  bond  of  union,  which  was  to  lay  the  foun- 
dation for  the  future  and  permanent  prosperity  of  their 
country.  The  want  of  an  efficient  federal  government 
in  conducting  the  war,  had  been  severely  felt  by  all  those 
at  the  head  of  affjiis,  either  in  a  civil  or  military  capa- 
city, and  most  particularly  by  Mr.  Morris,  wlnle  a  mem- 
ber of  Congress,  and  alttrwards  when  the  financial  con- 
cerns of  the  Union  were  exclusively  cominiitcd  to  him  ; 
and  the  necessity  of  it,  "  one,  which  would  draw  forth 
and  direct  the  combined  cfi'urts  of  United  America,"  was 
strongly  urged  by  him,  in  the  conclusion  of  his  masterly 
preface  to  the  "  Statement  of  his  Fin.mce  Accounts," 
already  referred  to. 

The  confidence  of  his  fcllow-cilizcns  was  again  shown, 
in  his  election  as  one  of  the  representatives  fiom  Phila- 
delphia, in  the  first  Congress  that  sat  at  New-York  after 
the  ratification  of  the  federal  compact  by  the  number  of 
states  required  thereby,  to  establish  it  as  the  grand  basis 
of  the  law  of  the  land. 

It  adds  not  a  little  to  the  merit  of  Mr.  Morris  to  be  able  to 
say,  that  notwithstanding  his  numerous  engagements  as  a 
public  or  private  character,  their  magnitude,  and  often  per- 
plexing nature,  he  was  enabled  to  fulfil  all  the  private  du- 
ties which  his  high  standing  in  society  necessarily  impos- 
ed upon  him.  His  house  was  the  seat  of  elegant,  but  unos- 
tentatious hospitality,  and  his  domestic  aff\iirs  were  ma- 
naged with  the  same  admirable  order  which  had  so  long, 
so  proverbially  distinguished  his  counting-house,  and  the 
offices  of  the  secret  committee  of  Congress,  and  that  of 
Finance.  This  happy  union  of  well-conducted  official 
and  domestic  concerns,  was  owing,  in  the  first  case,  to 
his  own  superior  talents  fur  despatch,  and  method  in  busi- 
ness, and,  in  the  last,  to  the  (jualificaiiuns  of  his  excel- 
lent partner,  the  sister  of  the  esteemed  bisho])  of  Penn- 
sylvania, Dr.  White.  An  introduction  to  Mr.  Morris, 
was  a  matter  of  course,  with  all  the  strangers  in  good 
society,  who  for  half  a  century  visited  Philadelphia, 
either  on  commercial,  public,  or  piivate  business,  and  it 
is  not  saying  too  much  to  assert,  that  during;  a  certain 
period,  it  greatly  depended  upon  him  to  do  tlie  honours 
of  the  city  :  and  certainly  no  one  was  more  qualified  or 
more  willing  to  suppoil  them.  Although  active  in  the 
acquisition  of  wealth  as  a  merchant,  no  one  more  freely 
parted  with  his  gains,  for  public  orpiivUe  purposes  of  a 
meritorious  nature,  whether  these  were  to  support  the 


credit  of  the  government,  to  promote  objects  of  huma- 
nity, local  improvement,  the  welfare  of  meritorious  in- 
dividuals in  society,  or  a  faithful  commercial  servant 
The  instances  in  which  he  shone  on  all  these  occasions 
were  numerous.  Some  in  reference  lo  the  three  former 
particulars  have  been  mentioned,  and  more  of  his  disin- 
terested generosity  in  respect  to  the  last  could  be  given, 
were  the  present  communication  intended  to  be  any 
thing  more  than  a  hasty  sketch.  The  prime  of  his  life 
was  engaged  in  discharging  the  most  important  civil 
trusts  to  his  country,  that  could  possibly  fall  to  the  lot 
of  any  man  ;  and  millions  passed  tlirough  his  hands  as  a 
public  officer,  without  the  smallest  breath  of  insinuation 
against  his  correctness,  or  of  negligence, amidst  the  "de- 
faulters of  unaccounted  thousands,"  or  the  losses  sustain- 
ed by  the  reprehensible  carelessnesi.  of  national  agents. 

From  the  foregoing  short  statem.ent,  we  may  have 
some  idea  of  the  nature  and  magnitude  of  the  ser\ices 
rendered  by  Mr.  Morris  to  the  United  Stales.  It  may 
be  truly  said,  that  few  men  acted  a  more  conspicuous  or 
useful  part;  and  when  we  recollect  that  it  was  by 
his  exenions  and  talents  that  the  United  Stales  were  so 
often  relieved  from  their  difficulties  at  times  o!"  great 
depression  and  pecuniary  distress,  an  estimate  may 
be  formed  of  the  weight  of  obligations  due  to  him 
from  the  people  of  the  present  day.  Justly,  there- 
fore, may  an  elegant  historian  of  the  American  War  say, 
''  Certainly  the  Americans  owed,  and  stilt  cii't',  as  much 
acknowledgment  to  the  financial  operations  of  Robert 
Morris,  as  to  the  negotiations  of  Benjamin  Franklin,  or 
even  the  arms  of  George  Washington.!" 

After  the  close  of  the  American  war,  Mr.  Morris  was 
among  the  first  in  the  States  who  extensively  engaged 
in  the  East  India  and  China  trade.  He  died  in  Phila- 
delphia, in  the  year  1806,  in  the  73d  year  of  his  age. 

Mease. 

MORTALITY,  Bills  of.     See  Annuities. 

MORTAR.     See  Ordnance. 

MOSAIC,  commonly  designed  Painting  in  il/osaic,  is 
a  mode  of  representing  objects  by  the  union  of  portions 
of  stone  or  glass,  reduced  lo  an  even  surface.  Bui  it 
is  always  a  copy,  for  artists  in  Mosaic  never  compose. 

The  materials  are  few  and  simple,  consisting  merely 
of  the  substance  with  which  the  picture  is  to  be  repre- 
sented, formed  into  cubes,  parallelepipeds,  or  other  poly- 
gonal figures,  as  required,  and  retained  by  one  end  in  a 
strong  cement,  to  preserve  the  union  of  the  whole. 
Their  colour,  size,  and  substance,  are  arbitrary  with 
the  artist,  according  to  the  subjects  and  future  position: 
all,  however,  are  of  the  most  durable  kind.  The  an- 
cient Mosaics  consisted  chiefly  of  marble  and  coloured 
glass  or  pastes;  the  modern  are  composed  of  marble, 
glass,  enamel,  and  sometimes  of  the  harder  stones,  as 
agate,  cornelian,  lapis  lazuli,  and  even  jewels.  From 
the  variety  of  design,  and  diversity  of  shades,  the  works 
of  the  latter  evince  great  superiority  over  the  former, 
for  the  ancients  used  few  colours,  and  the  same  design 
was  frequently  repeated. 

In  general.  Mosaics  are  composed  of  cubes,  or  short 
parallelopipeds.  that  is,  oblong  pieces  of  from  two  inches 
of  a  side,  down  to  fragments  of  the  smallest  surface,  as 
is  seen  in  a  portrait  of  Pope  Paul  V.  where  the  face 
alone  consists  of  1.700,000  portions,  each  no  larger  than 


•  For  this  interesting  document,  we  are  indebted  to  Mr.  Mathew  Carey,  as  writer  »nd  publisher. 
+  Botta's  Hist.  Am.  M'ar,  vol.  iii.  p.  343. 
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a  grain  of  a  millet.  The  Mosaic  of  the  cupola  of  St. 
Peter's  ai  Rome,  on  the  other  hand,  is  formed  of  uiipu- 
lishcd  coloured  stones,  of  from  lialf  an  inch  to  two 
inches  square  ;  and  pavements  appear  in  pieces  still 
larger.  Of  this  last  description,  or  of  what  may  be 
called  large  Mosaic,  the  pieces  are  reduced  to  the  ne- 
cessary size  by  sawing  and  grinding,  after  the  ordinary 
operations  of  the  Upidary;  those  of  glass,  which  is  in 
universal  use,  are  broke  down  from  rods,  drawn  out  of 
a  suitable  shape  ;  but  glass  being  a  refractory  substance, 
enamel  is  substituted  for  it,  as  it  is  more  easily  manag- 
ed in  reduction.  The  enamel  which  is  used  for  smaller 
pictures,  is  drawn  out  into  long  quadrangular  rods 
while  fused,  and  these  are  liroke  across  with  a  hammer, 
or  divided  by  a  tile  into  portions  longer  or  shorter  as 
required.  It  is  so  fusible,  that  the  rods  of  inconsider- 
able size,  may  be  drawn  cut  by  the  llame  of  a  candle, 
without  assistance  of  the  blow-pipe.  In  using  the  finer 
hard  stones,  they  also  arc  fashioned  into  the  proper 
form,  by  the  art  of  the  lapidary ;  but  the  expense  of 
purchase,  and  the  labour  of  workmanship,  restrict  the 
fabrication  of  such  Mosaics.  Most  of  the  enamel  cm- 
ployed  tor  this  purpose  was  formerly  prepared  in  Hol- 
land and  at  Venice,  in  small  round  cakes,  four  or  five 
inches  in  diameter,  and  five,  six,  or  eight  lines  thick, 
which  were  sent  to  the  chief  places  of  manufacture  in 
Italy,  as  Milan,  Rome,  and  l'"lorcnce.  Being  dexter- 
ously struck  V.  idi  a  hammer,  on  an  anvil  of  a  particular 
shape,  fragments  more  regular  than  those  of  other  sub- 
stances fly  ofT  in  the  fracture,  and  commonly  approach- 
ing an  oblong  form.  At  Rome,  where  it  is  now  carried 
on  extensively,  all  the  materials  are  compounded. 

Such  artificial  substances  are  prepared  of  a  vast  va- 
riety of  difl'erent  shades,  in  order  to  obtain  the  suitable 
gradation  of  colour  in  the  picture.  Hence  the  present 
number  of  tints  in  Mosaic  is  said  to  amount  to  no  less 
than  15,000  or  17,000,  proceeding  by  a  nicety  almost 
inconceivable.  About  50  years  ago  they  were  comput- 
ed at  4000  :  and  it  seems  evident  that  the  increase  has 
been  great  and  gradual,  and  most  probably  an  object  of 
more  attention  in  later  times;  for  ancient  Mosaics,  on 
which  considerable  labour  has  been  bestowed,  appear 
in  only  three  colours. 

The  numerous  fragments  from  each  species  of  sub- 
stance are  all  arranged  in  drawers,  boxes,  and  cases  re- 
gularly labelled,  from  which  they  are  withdrawn  by  the 
artist  for  his  work,  as  the  compositor  selects  types  for 
printing.  It  is  necessary  to  explain,  that,  in  composing 
a  large  picture  in  Mosaic,  the  foundation  or  back  of  the 
picture  consists  of  a  stone  called  piperno.  Several  ob- 
long pieces,  together  equal  to  the  whole  surface,  are 
taken,  each  some  inches  thick,  whereby  wonderful 
strength  and  solidity  are  acquired,  and  hollowed  to  the 
depth  of  about  three  inches  and  a  half,  leaving  a  border 
all  around,  with  which  the  work,  when  completed,  will 
be  level.  The  excavated  surface  is  intersected  by  trans- 
verse grooves,  about  an  inch  and  a  half  deep,  and  some- 
what wider  at  the  bottom  than  the  top,  in  order  to  retain 
a  quantity  of  cement  or  mastic  which  fills  them,  the  line 
of  the  grooves  joining  in  an  inclined  direction  from  each 
side,  so  as  to  form  an  angle  in  the  middle.  The  sepa- 
rate pieces  are  then  nicely  adjusted  together,  by  strong 
iron  cramps  behind.  Or  let  it  be  supposed  that  a  large 
marble  slab  is  hollowed  to  the  depth  of  three  inches 
and  a  half,  leaving  a  projecting  and  prominent  border, 
the  fragments  are  imbedded  in  it,  to  form  the  picture. 
This  bed  or  frame  is  gradually  filled  with  a  strong  and 


durable  kind  of  cement  or  mastic,  on  the  composition 
of  which  we  shall  not  here  enlarge,  both  from  the  gene- 
ral attention  now  paid  to  substances  of  that  nature,  and 
because  ditferent  artists  compound  them  afier  a  diiier- 
ent  fashion.  As  the  frame  is  filled,  the  picture  is  deli- 
neated on  the  cement,  the  same  way  as  painting  in  fres- 
co ;  and  the  fragments  of  enamel  being  selected  for  a 
small  portion  ol  it  at  a  time,  they  are  successively  beat 
into  the  cement  with  a  small  Hat  wooden  mallet,  until 
the  top  of  the  whole  is  level,  or  nearly  so.  When  the 
artist  observes  that  the  fragments  so  arranged  are  not 
suitable  to  his  taste  and  expectations,  he  removes  them, 
or  substitutes  others,  which  is  easily  done  before  the 
cement  hardens,  but  subsequently  it  is  a  more  difiicult 
operation.  Proper  cement  remains  in  a  state  to  receive 
fragments  during  fifteen  or  twenty  days,  by  observing 
the  necessary  precautions. 

The  foundation  or  back  of  pictures  of  smaller  size, 
consists  of  hammered  iron  or  copper,  instead  of  stone, 
the  surface  of  which  is  interspersed  with  small  tii^ 
cramps  or  brackets,  like  reversed  staples,  for  the  pur- 
poie  of  retaining  the  cement.  They  are  merely  slips 
of  metal,  bent  up  at  each  end,  and  soldered  by  the  mid- 
dle to  the  plate,  thus  producing  inequalities,  which  ope- 
rate ill  the  same  manner  as  the  grooves  of  the  former 
Mosaics.  The  foundation  of  pavements  is  of  the  most 
solid  description,  consisting  of  strong  beds  of  masoniy, 
rising  towards  the  surface  of  the  ground,  and  are  fittetl 
to  receive  the  cement  and  materials  of  the  represen- 
tation. 

After  tlic  whole  picture  is  composed,  its  surface  is 
ground  down  to  a  perfect  plane,  in  a  manner  similar  to 
what  is  practised  in  grinding  mirrors,  and  a  polish  is 
given  to  it  with  putty  and  oil.  During  the  progress  of 
these  operations,  any  crevices  betrayed  at  the  joints  are 
filled  with  pounded  marble  or  enamel,  mixed  with  wax, 
which  penetrates  by  passing  a  hot  iron  over  them.  The 
kind  of  polish,  however,  is  regulated  by  the  position 
and  use  proposed  for  the  Mosaic,  and  of  late  it  is  not  so 
high  as  formerly. 

Although  we  have  said  that  cubes  or  parallelopipcds 
are  employed,  the  figures  are  not  invariably  angular, 
because  curves  are  sometimes  required  ;  and  from  the 
ductility  of  glass,  the  portions  forming  a  rose,  for  ex- 
ample, are  curvilinear. 

Large  compositions  in  Mosaic  are  tedious,  requiring 
several  years  to  execute  ;  and  the  grinding  and  polish- 
ing of  the  surface  of  a  picture  are  extremely  laborious. 
But  it  is  not  necessary  that  the  whole  parts  should  be 
the  work  of  one  individual,  as  equal  skill  throughout  is 
scarcely  ever  indispensable,  both  because  large  portions 
are  of  a  uniform  description,  and  because  some  may  be 
less  artificially  arranged.  The  qualities  of  Mosaic  are 
various,  often  being  rudely  designed,  and  coarsely  exe- 
cuted. Sometimes  so  little  attention  is  paid  to  the  inti- 
mate union  of  the  cubes,  that  the  cement  rises  between 
them  to  form  part  of  the  surface,  and  in  general  it  can- 
not bear  narrow  inspection.  The  most  skilful  artists, 
however,  have  produced  works  so  delicate  as  to  be  com- 
pared to  the  finest  painting. 

From  this  general  description,  the  substance  and 
structure  of  Mosaic  will  be  easily  understood.  It  may 
be  carried  to  an  unlimited  extent ;  and  in  fact  spacious 
pavements,  the  incrustation  of  walls,  the  ornamenting 
of  cupolas,  and  lining  of  arches,  appear  in  it  in  various 
countries.  Italy,  always  the  seat  of  the  arts,  engrosses 
almost  the  whole  Mosaic  manufacture  of  Europe.     In 
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Rome  there  is  .a  large  eslablishment  bclongin;j  to  the 
Pope,  Mhere  this  kind  of  painting  is  conducted  on  a 
threat  scale.  The  diflferent  materials  are  arranged  in 
numerous  apartments,  from  which  they  are  removed  by 
the  artists  as  having  occasion  for  them.  Besides  this 
establishment,  there  are  many  artists  in  Rome  occupied 
in  smaller  works,  such  as  pictures,  full  length  figures, 
whose  dimensions  do  not  exceed  two  or  three  inches  ; 
birds,  insects,  and  baskets  of  flowers,  all  in  miniature, 
of  exquisite  execution.  The  Mosaics  for  personal  or- 
naments and  toys  are  innumerable,  and  they  are  now 
common  in  Britain.  The  most  celebrated  modern  Mo- 
saic picture  has  been  just  completed  at  Milan,  after 
Leonardi  de  Vinci's  painting  of  the  last  supper,  pre- 
served in  a  suppressed  convent  of  that  city.  This  great 
work  is  about  24  feet  in  length,  by  12  in  breadth,  imbed- 
ded on  12  slabs  of  marble  obtained  from  the  Lago  Mag- 
giorc.  It  is  the  production  of  Rafaelli,  an  artist  of  the 
Roman  school,  by  whom  eight  or  ten  men  were  employ- 
ed on  it  daily  during  eight  years  ;  and  it  cost  7500/. 
Sterling.  Originally  commissioned  by  Bonaparte,  his 
expulsion  is  said  to  have  thrown  it  into  the  hands  of 
the  artist,  from  whom  it  was  purchased  by  the  present 
emperor  of  Austria. 

Mosaic  appears  to  greatest  advantage  at  some  dis- 
tance; nor  can  it  be  comiJared  in  general  to  the  deli- 
cacy, smoothness,  and  uniformity  of  painting.  But  its 
superiority  is  affirmed  to  consist  in  greater  durability, 
and  resisting  the  influence  of  damp,  and  tlie  attack  of 
insects;  its  not  suffering  from  exposure  to  the  sun;  in 
preserving  the  permanence  of  colour,  and  requiring  no 
particular  light  lor  embellishment.  Yet  all  these  |)ro- 
pcrties  are  so  far  counterbalanced  by  the  weight  of  the 
materials,  tediousness  and  experse  of  execution,  toge- 
ther wiih  other  obstacles,  as  will  prevent  Mosaic  from 
competing,  in  iTiost  coimtries,  with  painting. 

Analogous  to  Mosaic  is  the  fiietra  dura,  or  riorcntine 
work,  which  consists  of  the  union  of  irregular  portions 
of  hard  stones  containing  the  gradation  of  colours  in 
each,  instead  of  obtaining  that  gradation  by  the  union  of 
multiplied  fragments.  Some  fine  specimens  of  this  are 
preserved  at  Florence,  such  as  a  slupibering  Cupid  re- 
posing on  a  lion. 

The  art  of  working  in  Mosaic  ascends  to  high  anti- 
quity, and  probably  preceded  painting.  It  is  not  obvious, 
however,  as  some  have  asserted,  that  it  was  known  to  the 
Jews,  although  that  nation  was  acquainted  with  singular 
pavements;  for  the  Koran  relates,  that  when  the  Queen 
of  Sheba  visited  Solomon,  she  was  received  in  a  hall 
where  she  mistook  the  pavement  for  water,  and  bared  her 
limbs;  on  which  Solomon  said,  "the  floor  is  solid:  it  is 
made  of  glass."  Likewise,  amidst  the  wonders  beheld 
by  John,  in  the  Revelation,  was  "  a  sea  of  glass  like  unto 
crystal."  But  other  eastern  nations  were  acquainted  with 
Mosaic  ;  for  in  the  palace  of  Ahasuerus  was  "  a  pave- 
ment of  red,  and  blue,  and  black  marble,"  £st/icr,  chap. 
j.  v.  6.  Ciampini,  an  author  who  has  bestowed  much 
investigation  on  this  subject,  ascribes  the  invention  of 
Mosaic  to  Persia,  of  which  there  does  not  seem  to  be 
satisfactory  evidence  ;  and  it  must  be  admitted  that  there 
is  considerable  uncertainty  as  to  the  precise  countiy  over 
which  Ahasuerus  reigned. 

The  name  Mosaicum,  Mu.iiacnm,  or  A/usivum,  was 
first  employed  onl)  towards  the  fourteenth  century  ;  and 
the  words  fiavimenta  Ltt/wslrata,  secli/ia,  nirla,  oi  tcsse- 
lata,  were  used  to  denote  mosaics  properly  so  under- 
stood by  the  ancients.      Thus  it  is  aflirmed   that  the 


painted  floors  of  the  Greeks  gave  way  to  mosaic;  anA 
Pliny  observes,  that  L,itltostrata  acccfitavcre  jam  stto 
Sylla  /larvulis  ccrie  crustis  extat  hodkque,  quod  in  I''ortu- 
tXit  detubro  Praeneste  fecit.  Pulsa  deinde  ex  /lumo  fiavi- 
menta  in  cameras  transiere  e  vitro,  lib.  xxxvi.  cap.  60,  64. 
Athena:us  speaks  of  the  rich  pavements  in  the  palace 
of  Demetrius  Phalereus,  lib.  xiii.  §  60;  and  Hiero,  king 
of  Syracuse,  is  said,  by  the  same  author  to  have  had  an 
extraordinary  ship  constructed,  in  which  the  tcsselated 
pavements  of  the  cabins  represented  the  whole  fable 
of  the  Iliad,  lib.  v.  §  41.  Thus  the  art  was  familiar  to 
other  nations  as  well  as  to  the  Romans,  from  whom  our 
acquaintance  with  it  is  derived.  Isidorus  afterwards 
designs  real  mosaic  very  distinctly,  by  lithoatrata  fiar- 
vulis  crustis  ac  tessellis  junctos  in  varios  colorca — Dc  Ori- 
gin, lib.  XV.  cap.  8.  Favimentum  sectile  was  composed 
of  large  compartments  of  marble;  sectum  merely  of  al- 
ternate square  pieces  ;  tessclatum,  or  c/uadratorium,  from 
the  word  tessera,  a  die  constituted  real  mosaic,  of  small 
cubes  of  glass  or  marble  ;  and  the  /lavimaitum  oermicu- 
latum,  consisting  of  the  same,  received  that  name  only 
from  its  peculiar  figure.  Learned  foreigners  remark, 
that  it  is  only  in  Britain  that  the  correct  designation  of 
mosaic  is  preserved  in  tcsselated  fiavetnen!.  The  art  of 
colouring  glass  practised  in  the  age  of  Augustus,  greatly 
promoted  the  use  of  mosaic  ;  it  became  so  common,  that 
at  length,  Seneca,  reproaching  the  luxury  of  his  cotem- 
poraries,  complains,  that  they  seemed  unwilling  to  tread, 
unless  upon  precious  stones.  £o  deliciarum  fien<enimus 
ut  nisi  gemmas  calcarc  Jiolimus,  Ep.  8  5. 

From  the  Romans  it  spread  into  their  provinces,  and 
as  they  had  the  sovereignty  of  Europe,  there  are  few 
countries  where  relics  of  Mosaic  are  not  new  discovered. 
Justinian  also  decorated  the  church  of  St.  Sophia,  in 
Constantinople,  during  the  sixth  century,  with  works 
of  the  same  kind,  which  are  partly  doublets  or  pieces 
of  glass  united  horizontally,  with  a  coloured  foil  inter- 
posed, as  may  be  seen  at  ti;is  day.  Some  of  the  earliest 
popes  decorated  the  churches  of  Italy  with  Mosaic,  but 
the  art  declining  there  from  the  fifth  or  sixth  century, 
is  believed  to  have  been  almost  totally  lost,  until  Andrea 
Tafli  learned  it  from  a  Greek  artist  Apollonius,  who  was 
employed  on  the  church  of  St.  Mark,  at  Venice,  in  the 
thirteenth  century.  This  is  to  be  viewed  as  the  source 
of  the  modern  ^losaic,  which,  as  we  have  observed,  has 
attained  an  infinitely  greater  perfection  in  some  respects 
than  that  of  the  ancients,  and  has  been  carried  to  a  great 
extent.  The  names  of  few  of  the  ancient  artists  have 
come  down  to  us,  but  among  others  those  of  Dioscorides, 
a  Samian,  and  Archimedes,  a  Syracusan,  are  preserved. 
Many  of  the  moderns  are  celebrated,  from  GiuUo  in  the 
fourteenth  century  down  to  Tucca  in  the  sixteenth ; 
IVlancini,  Calandra,  Lafranc,  in  the  seventeenth  ;  Crislo- 
fori,  Biughi,  Calendrclli,  Camucci,  and  many  more  in 
the  eighteenth  and  nineteeth. 

The  price  of  Mosaic  depends  on  the  quality  and  ex- 
tent of  the  work,  in  which  there  is  as  great  a  difference 
as  in  any  paintings.  Pictures  of  large  size  have  cost 
^jOOO,  ^6000,  or  more.  Small  personal  ornaments  or 
toys  can  be  obtained  for  a  few  shillings.  There  arc 
masters  in  Mosaic  as  well  as  in  painting. 

The  greater  Mosaic  works  of  the  ancients  probably 
were  devoted  to  their  halls  and  baths,  while  that  of  the 
moderns  is  employed  in  churches.  None  of  the  former 
are  found  entire,  or  with  the  rarest  exceptions,  but  por- 
tions are  frequently  disclosed  in  the  course  of  excava- 
tion, which  enable  us  to  judge  sufHcienlly  of  the  extent, 
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(lesisjn  anl  extcmion  of  ihcm.  Sjme  persons  crro- 
)icousily  suppose  ihut  ihe  colour  of  siones  and  marble  is 
pei'manetii,  bin  ii  fades  in  boili,  almost  without  excep- 
tion, on  loii^  continued  exposure  in  the  air. 

0;.e  of  liie  finest  ancient  Mosaic  pavements  extant, 
was  discovered  at  a  village  near  Seville  in  Spain,  in  the 
year  1799,  at  the  depth  of  three  feet  and  a  half  from 
the  surface,  from  a  brief  description  of  wliich  the  na- 
ture of  o:licrs  may  be  comprehended.  It  extends  above 
40  feel  in  length,  by  nearly  30  in  breadth,  and  contains 
a  representation  of  the  circus  games  in  a  parallelogram 
in  the  centre,  three  sides  of  which  are  surrounded  by 
circular  compartments,  containing  portraits  of  the  Muses, 
interbpersed  with  the  figures  of  animals,  and  some  ima- 
ginary subjects.  In  the  race  course  aie  seen  a  chariot 
ovci  turned,  the  charioteer  thrown  out  of  his  seat,  horse- 
men dismounicd,  fractious  slecds,  and  broken  liarncss. 
The  charioteer,  having  been  injured  by  his  fall,  is  sup- 
ported by  two  men  belonging  to  a  dilferent  faction  or 
parly,  as  may  be  ascertained  by  their  costume,  which,  in 
all  the  figures,  is  well  represented;  the  horses  are  of  a 
deep  blown  colour  ;  they  have  a  cut  tail  like  our  modern 
fashion,  and  are  apparently  full  of  spirit.  Various  per- 
sons interested  in  the  games  appear  in  other  portions  of 
the  course,  and  beyond  it  j  but  part  of  the  whole  pave- 
ment has  been  destroyed,  by  the  waste  of  time  and  the 
injury  of  the  workmen  by  whom  it  was  discovered.  A 
double  row  of  circular  compartments  bound  the  sides  of 
the  course,  some  of  which  are  very  enure.  Each  is 
about  three  feet  and  a  half  in  diameter,  ornamented  by  a 
broad  circular  border  as  a  frame.  The  whole  plan  is 
finished  by  an  exterior  border,  higldy  embellished. 
Nine  of  these  compartments  are  occupied  by  busts  of 
the  nine  muses,  arranged  after  the  manner  prescribed  by 
Hesiod,  and  in  the  order  of  the  books  of  Herodotus,  but 
alternately,  so  that  a  compartment  containing  a  mask,  or 
an  animal,  or  some  other  subject,  is  always  interposed 
between  two.  The  name  of  each  muse  is  inscribed  in 
her  respective  compartment,  and  several  have  their  re- 
spective aitribuies,  concerning  which  antiquaries  have 
been  frequently  at  variance,  nor  is  it  probable  that  the 
ancients  themselves  absolutely  coincided  on  the  subject. 
Calliope  has  a  book,  Polhymnia  a  lyre,  those  of  Erato 
and  Terpsichore  are  not  ecjually  obvious.  The  counte- 
nance of  the  muses  is  handsome,  deep  brown,  as  if  be- 
longing to  a  southern  climate,  with  regular  features,  and 
fine  large  animated  eyes.  All  have  darker  or  lighter 
auburn  hair,  artificially  disposed  after  different  fashions, 
and  some  have  ornaments  on  the  head.  They  have  for 
the  most  part  a  cloth  thrown  over  an  under  garment,  the 
latter  appearing  in  Urania  to  be  a  robe. 

The  other  compartments  are  occupied  by  a  centaur, 
the  genius  of  the  circus  games;  children  in  different- 
coloured  tunics,  representing  ihe  seasons;  and  animals 
cither  finished  or  outlined.  The  floor  also  between  the 
different  compartments  exhibits  various  birds,  fruits,  and 
iloweis.  Great  diversity  of  colour  is  seen  in  this  mosaic, 
■without  that  delicate  and  regular  degradation,  however, 
which  is  employed  by  the  moderns;  but  we  are  com- 
pelled to  refer  the  reader  to  the  splendid  work  of  M. 
Laborde  on  the  Mosaics  of  Jtaiica,  for  further  illustra- 
tions of  this  comjjosition.  The  pavement  is  supposed 
to  have  belonged  to  the  hall  of  the  baths  of  a  palace  or 
city  of  that  name,  which  was  founded  208  years  before 
Christ,  and  that  it  was  constructed  anterior  to  the  reign 
of  Domitian. 

In  the  year  1806,  a  fine   mosaic  pavement,  of  lesser 


dimensions,  but  relative  to  the  same  subject,  was  dis- 
covered at  Lyons,  whicli  M.  Artaud  ascribes  to  the 
first  century  of  the  Christian  era.  It  is  composed  of 
small  marble  cubes,  sometimes  interspersed  with  pastes 
of  different  colours;  and  extends  fifteen  feet  and  a  half 
in  length,  by  nine  and  a  half  m  breadth,  exclubive  of  an 
oinamcnlal  border.  The  whole  details  of  the  games 
of  the  circus  are  represented  here,  from  which  it  ap- 
pears that  no  less  than  eight  chariots  started  at  a  time, 
some  of  which  are  broken,  and  the  horses  and  chariot- 
eers have  fallen,  as  in  the  mosaic  of  Italica;  for  it  was  a 
point  of  address  among  the  ancients  to  overthrow  their 
competitors  in  the  course.  Some  of  their  horses  are 
white,  grey,  or  pale  bay  ;  their  figures  are  elegant  and 
animated,  and  ihey  exhibit  "  a  cut,  set  tail,  after  the 
English  fashion."  A  number  of  persons,  in  their  pecu- 
liar costume,  seem  to  have  a  share  in  the  games  ;  and  in 
general  those  presiding  are  clothed  in  blue,  which  M. 
Artaud  conjectures  to  have  been  the  national  colour  ot 
the  Gauls.  I'lom  this  and  the  preceding  mosaic  of  Ita- 
lica, several  passages  of  the  classical  authors  are  illus- 
trated, which  have  hitherto  embarrassed  antiquaries. 
Artaud,  Dcscri/uion  d'un  Mosaigue. 

The  ordinary  subjects  seem  to  have  been  the  Circen- 
sian  games,  theatrical  scenes,  marine  deities,  iritons, 
and  nereids,  all  as  lequiring  a  large  space,  and  adapted 
to  the  situation.  Notliing  has  been  more  celebrated, 
on  another  scale,  than  three  pigeons  washing  them- 
selves, and  a  fourth  drinking  from  the  vessel,  composed 
of  marble  fragments,  not  exceedmg  a  line  square,  and 
adjusted  with  admirable  precision.  iNlany  of  the  ancient 
mosaic  works,  we  have  seen,  were  devoted  to  the  em- 
bellishment of  halls  and  baths,  and  exhibited  lively  re- 
presentations;  but  with  the  decay  of  the  Roman  empire, 
they  were  employed  in  the  decoration  of  churches,  and 
their  subjects  altered  to  those  of  a  grave  character.  On 
the  roof  of  the  baptistery  of  the  church  of  St.  John  at 
Ravenna,  the  baptism  of  Jesus  Christ  is  represented  in 
mosaic,  ascribed  to  the  filth  century.  'l"he  ceremony  is 
performed  partly  by  sprinkling,  and  partly  by  immersion. 
A  circular  compartment  in  the  centre  is  occupied  by 
Christ  standing  upright  in  the  river,  and  John,  holding 
a  long  misshapen  cross  in  one  hand,  pours  water  from  a 
shell,  or  some  vessel,  on  his  head  with  the  other,  while 
a  dove  descends  above  the  former.  It  likewise  contains 
a  human  figure  inscribed  Jordann,  rising  out  of  the 
water,  which  is  probably  a  personification  of  the  sacred 
river.  This  compartment  is  environed  by  full  length 
figures  of  the  twtlve  apostles,  and  the  whole  is  sur- 
rounded by  a  border,  consisting  of  pulpits,  altars,  and 
other  subjects. 

The  church  of  St.  Peter's  at  Rome,  contains  the  most 
extensive  collection  of  modern  mosaics  extant,  whether 
in  decorating  the  cupolas,  tombs,  or  altars.  There  are 
many  pictures  of  large  size,  after  the  paintings  of  Ra- 
phael, Guido,  Carlo  Maralli,  Guercino,  and  other  great 
masters,  representing  either  portions  of  scriptural  his- 
tory, the  miracles  of  later  saints,  or  events  of  their  lives. 
It  is  here  that,  the  works  of  distinguished  artists  being 
accumulated,  we  are  enabled  to  judge  of  their  respective 
talents.  Independent  of  these,  many  ancient  mosaics 
are  to  be  seen  in  other  churches,  and  in  the  various  mu- 
seums of  that  city. 

With  respect  to  the  mosaics  which  have  been  disco- 
vered at  different  times  in  Britain,  which  was  so  long 
a  Roman  province,  sufficient  information  will  be  found 
in   the  Archeologia,  and   Monumenta  Veiuata,  another 
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vroik  publislicti  by  ilic  London  Society  of  Antiquaries, 
and  the  works  of  Mr.  Lysons  ;  and  for  an  account  of 
mosaics  in  general,  the  treatises  of  Ciam/iini  and  Furietti 
may  be  consulted.  See  also  Cadell's  Travels  in  Camiola 
and  Italy,  vol.  i.  p.  517,  vol.  ii.  p.  302,  and  the  Edinburgh 
Philosofihical  Journal,  vol.  ii.  p.  348,  and  vol.  iii.  p.  419. 
A  very  splendid  work  on  mosaics  is  now  publishing  by 
M.  Anaud  of  Lyons,     {c.) 

MOSAMUIQUE,  or  Mozambico,  an  island  on  the 
east  coast  of  Africa,  and  the  capital  of  the  Portuguese 
settlements  in  that  quarter.  This  island,  which  resem- 
bles a  cresceni,  with  ttie  hollow  part  towards  the  sea, 
measures  about  two  miles  and  a  half  in  length,  and  a 
quarter  of  a  mile  in  breadth.  It  is  situated  in  15°  IC/ 
S.  latitude,  and  41°  E.  longitude,  in  the  mouth  of  a  bay 
nearly  three  miles  in  circuit,  which  furnishes  a  safe 
and  convenient  haven  for  shipping.  On  the  north  ex- 
tremity of  the  island  is  a  strong  fort  of  an  octagonal 
form,  furnished  with  six  bastions,  and  containing  80 
pieces  of  cannon,  besides  a  large  howitzer,  capable  of 
casting  stones  of- 100  lbs.  weight.  The  situation  is  well 
chosen,  and  more  than  thirty  of  the  guns  bear  upot)  the 
entrance  into  the  harbour.  In  1608,  it  resisted  a  vigor- 
ous attack  of  the  Dutch,  who  landed  in  considerable 
force  upon  the  island  ;  and,  after  three  weeks  of  una- 
vailing exertion  to  reduce  the  place,  were  compelled  to 
reimbark  with  loss.  The  anchorage  is  on  the  north- 
west side  of  the  island,  on  a  flat  level  sand,  well  pro- 
tected from  the  sea,  and  within  a  musket-shot  of  the 
shore,  where  there  is  a  very  commodious  landing-place, 
with  steps  on  either  side  of  a  pier,  which  extends  a  con- 
siderable way  into  the  sea.  Immediately  opposite  to 
the  anchorage  lies  the  town  of  Mosambique,  occupy- 
ing the  central  part  of  the  island,  and  presenting,  in  the 
appearance  of  its  buildings  and  inhabitants,  a  strange 
mixture  of  Indian,  Arabian,  and  European  costume. 
The  soil  of  the  island  is  sandy,  and  tolerably  fertile, 
yielding  rice,  millet,  pulse,  roots.  Sec;  but  the  seule- 
ment  depends  for  its  supplies  on  the  peninsula  of  Ca- 
baceiro,  a  tract  of  land  about  eleven  miles  long,  and 
four  broad,  connected  with  the  continent  by  an  isthmus 
•about  a  mile  across,  which  could  be  easily  rendered  se- 
cure against  any  attack  from  the  interior,  were  it  not 
that  the  creek  on  the  south  side  becomes  dry  at  low 
water  for  the  space  of  nearly  four  miles.  On  this  pe- 
ninsula are  several  villages  and  plantations,  but  none 
of  them  displaying  much  agricultural  industry  or  skill. 
The  principal  trees  are  the  cocoa-nut,  cashew,  mango, 
papaw,  and  orange ;  and  the  chief  article  of  cultivation 
is  the  manioca  root,  which  constitutes  the  food  of  the 
slaves.  A  great  part  of  the  land  still  remains  unculti- 
vated;  but  numerous  herds  of  cattle,  and  vast  droves 
of  swine,  are  reared  upon  its  pastures.  A  great  variety 
of  birds  frequent  the  groves  ;  and  the  most  curious  sea 
productions  abound  on  the  coast,  such  as  star-fish,  and 
sea-flowers  of  uncommon  beauty,  sponges  of  several 
kinds,  sea-priapi,  molluscae,  muscles,  crabs,  and  oysters, 
which  are  said  to  yield  pearls  of  considerable  value. 
The  beach  is  coveied  with  flamingoes,  spoonbills,  cur- 
lews, snipes,  and  larks ;  large  herons,  and  several  spe- 
cies of  gulls  ;  and  great  numbers  of  slaves  are  generally 
seen  at  low  water  employed  in  collening  the  shell-fish. 
One  of  the  most  remarkable  of  the  fishes  found  on  the 
coast,  is  the  sucking-fish,  or  remora,  which  is  said  to  be 
employed  in  catching  turtles  in  the  following  manner  : 
When  fastened  to  the  boat  with  a  line,  it  invariably  darts 


forwards,  and  fixes  itself  by  its  sucker  to  the  first  turtle 
which  it  meets,  holding  so  strongly  as  to  enable  the  fish- 
ermen to  secure  the  prey. 

The  climate  of  Mosambique,  from  its  oppressive  heat 
and  heavy  atmosphere,  is  extremely  unhealthy  ;  and  its 
fatal  effects  are  so  much  increased  by  the  mode  of  liv- 
ing, that  both  among  the  military  and  civilians,  not  more 
than  seven  out  of  a  hundred  are  calculated  to  survive 
after  a  service  of  five  years.  With  the  exception  of 
the  governor  and  his  staff,  the  greater  part  of  the 
European  settlers  are  culprits,  who  have  been  sentenced 
to  banishment.  The  native  planters,  descended  from 
the  old  settleis,  have,  in  consequence  of  their  dealing  in 
slaves,  become  vicious,  indolent,  and  careless  of  improv- 
ing their  plantations.  Another  class  consists  of  the 
descendants  of  the  old  Arab  settlers,  most  of  whom 
are  engaged  in  a  seafaring  life,  and  Banian  traders  and 
artizans.  The  remainder  of  the  inhabitants  is  com- 
posed of  the  free  blacks  and  native  soldiers;  and  the 
whole  population  is  calculated  at  little  more  than  three 
thousand,  of  which  the  last  mentioned  class  composes 
one  half,  and  the  two  other  classes  about  one  fourth 
each.  The  European  Portuguese  and  natives,  are  ge- 
nerally persons  of  little  respectability  and  debauched 
morals ;  and  the  chief  employment  of  both  consists  in 
the  traffic  of  slaves,  which  renders  them  not  very  scru- 
pulous about  the  means  of  gaining  wealth.  The  regu- 
lar salaries  of  all  the  public  functionaries  are  so  utterly 
inadequate  for  their  support,  that  they  are  too  much 
tempted  to  tolerate  various  abuses,  such  as  selling  the 
inferior  offices  of  command,  reducing  the  effective  force 
of  the  settlement,  and  sharing  in  the  perquisites  which 
arise  from  the  nefarious  trade  in  slaves.  This  trade 
used  formerly  to  supply  the  Cape  of  Good  Hope,  the 
Isle  of  France,  and  Batavia,  with  almost  the  whole  of 
their  slaves;  besides  sending  a  considerable  number  to 
the  East  and  West  Indies.  Great  part  of  this  traffic  is 
cut  off  by  the  abolition  of  the  trade  on  the  part  of  Great 
Britain  ;  but  still  the  settlement  supplies  the  Brazil  coast 
and  Spanish  colonies  with  above  4000  of  these  unfortu- 
nate creatures  every  year.  They  are  bought  at  the 
rate  of  four  or  five  pounds  a  head ;  and  it  is  reckoned 
a  lucky  voyage,  if,  out  of  a  cargo  of  300  or  400,  only 
60  die  in  the  passage  to  South  America.  To  the  Por- 
tuguese colonies  in  India,  they  send  annually  four  or  five 
vessels  loaded  with  gold,  ivory,  and  slaves,  which  bring 
back  in  return  cottons,  teas,  and  other  kinds  of  eastern 
produce.  All  exports  are  exempted  from  duty,  except 
slaves,  which  pay  at  the  rate  of  16J  crusades  each. 
Imports,  after  all  charges  are  included,  pay  about  25  per 
cent.,  except  specie,  which  pays  2j,  of  which  one  per 
cent,  goes  to  the  revenue,  and  the  rest  to  the  governor. 
The  most  suitable  articles  for  the  market  of  Mosambi- 
que are  iron  bars,  and  hoops,  lead  powder,  shot,  cutlery, 
stationary,  prints,  and  framed  pictures,  some  articles  of 
household  furniture,  cotton  for  sofas,  silk  and  cotton 
stockings,  shoes  and  boots,  waistcoat  pieces,  light  plain 
muslins,  blue  cloth,  a  few  telescopes,  salt  butter,  hams, 
and  cheese,  and  a  liitle  of  most  articles  of  luxury  in  use 
among  the  Portuguese.  Most  of  the  goods  for  exporta- 
tion bear  a  high  price  ;  but  vessels  may  be  supplied  with 
provisions,  consisting  of  bullocks,  goats,  and  guinea- 
fowls,  at  a  moderate  rate.  A  considerable  number  of 
an  Arabian  breed  of  asses  is  also  reared  at  Mosambique 
for  exportation,  which  are  generally  sent  to  the  Brazils 
as  presents,  but  which  fetch  a  high  price  when  sold. 
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The  articles  csclianp,ci]  with  the  Africans  for  their  gold, 
ivory,  and  slaves,  are  chiefly  salt,  shells,  beads,  tobacco, 
coloured  handUerchicl's,  and  coarse  cloths  from  Sural. 

It  is  a  peculiar  custom  in  the  colony,  that  every  per- 
son who  can  command  a  decent  dress  may  visit  the  go- 
vernor's house  in  the  evening,  which  many  lake  care  to 
do,  cliielly  for  the  sake  of  obtaining  a  cup  of  tea  ;  and 
Mhencverthc  governor  removes  to  his  country  seat,  it  is 
esteemed  a  proper  mark  of  respect  to  follow  him,  and 
make  similar  visits  of  ceremony.  The  wives  of  the 
))lanters  (of  whom  few  are  seen  in  public)  arc  generally 
thin  and  sallow  in  their  complexion,  negligent  in  the 
care  of  their  persons,  except  on  great  occasions,  and 
resembling  those  of  the  Cape  in  iheir  taste  for  smoking 
tobacco,  and  the  custom  of  going  without  stockings. 
The  food  of  these  planters  is  gross  in  the  extreme,  con- 
bialing  of  great  masses  of  boiled  meats,  chiefly  pork 
and  beef,  in  the  midst  of  vegetables;  with  ([uantilies  of 
oil,  not  remarkable  for  its  puiity,  in  most  of  their  dishes. 

The  natives  who  occupy  the  country  behind  Mosam- 
bique,  arc  the  Makooa  or  ftlakooana,  comprising  a  num- 
ber of  powerful  tribes,  extending  northward  as  far  as 
IVlelinda ;  southward,  to  the  mouth  of  the  Zambezi; 
and  in  a  southwest  direction,  almost  to  the  neighbour- 
hood of  the  CaflVes.  'I'hcy  arc  an  athletic  and  ugly  race 
of  people,  of  the  most  ferocious  aspect,  and  savage  dis- 
position. They  are  fond  of  tattooing  their  skins,  and 
draw  a  stripe  down  the  forehead  along  the  nose  to  the 
chin,  which  is  crossed  in  a  direct  angle  by  another  line 
from  ear  to  car,  so  as  to  give  the  face  the  appearance  of 
being  sewed  together  in  fnur  parts.  They  file  their 
iceth  to  a  point,  so  as  to  resemble  a  coarse  saw  ;  and 
suspend  ornaments  of  copper  or  bone  from  a  hole  in  the 
gristle  of  the  nose.  Their  upper  lip  protrudes  in  a  very 
remarkable  degree;  and  this  they  consider  as  so  princi- 
pal a  point  of  beauty,  thai  they  endeavour  to  make  it 
still  longer,  by  introducing  into  the  centre  a  small  circu- 
lar piece  of  ivory,  wood,  or  iron.  They  dress  their  hair 
in  a  very  fantastic  manner,  some  shaving  one  side  of  the 
head,  others  both  sides,  leaving  a  kind  of  crest  from  the 
front  to  the  nape  of  the  neck  ;  while  few  of  them  wear 
simply  a  knot  of  hair  on  their  foreheads.  Their  females 
resemble  greatly  the  Hottentot  women  in  the  curvature 
of  the  spine,  and  protrusion  of  the  hinder  parts;  and, 
■when  past  the  prime  of  life,  are  said  to  present  the  most 
fVisagreeable  objects  that  can  be  conceived.  They  are 
fond  of  music  and  dancing;  but  their  tunes  and  motions 
are  unvaried  and  monotonous.  Their  favourite  instru- 
ment is  called  Ambira,  which  is  formed  by  a  ntmiber  of 
thin  bars  of  iron  of  dilTerent  lengths,  highly  tempered, 
and  set  in  a  row  on  a  hollow  case  of  wood,  about  four 
inches  square,  and  closed  on  three  sides.  It  is  played 
upon  with  a  piece  of  quill ;  and  its  notes,  though  si-m- 
ple,  are  sufKciently  harmonious,  sounding  to  the  ear, 
when  skilfully  managed,  like  the  clianges  upon  bells. 
They  are  armed  with  spears,  darts,  and  poisoned  arrows  ; 
and  possess  also  a  considerable  number  of  muskets, 
■which  they  procure  from  the  Arabs  in  the  northern  dis- 
tricts, and  sometimes  even  fiom  the  Portuguese  dealers. 
They  are  formidable  enemies  to  the  settlement ;  and 
have  been  rendered  desperate  in  their  hostilities,  by  the 
nefarious  practices  of  the  traders  who  have  gone  among 
ihcm  to  purchase  slaves.  But,  notwithstanding  this 
natural  ferocity,  they  are  very  docile  and  serviceable 
as  slaves  ;  and  when  partially  admitted  to  freedom,  by 
being  enrolled  as  soldiers,  they  become  both  expert  and 
faithful  in  the  service.    A  few  tribes  on  the  coast,  who 


speak  the  same  language  as  the  Makooa,'  and  probably 
belonged  originally  to  the  same  stock,  had  fallen  under 
the  jurisdiction  of  the  Arab  settlers  ;  and,  when  these 
last  were  conriuered  by  the  Portuguese,  became  bo»ind 
to  pay  tribute,  and  render  military  service.  Their 
Sheiks  are  appointed  by  the  governor  of  Mosambique; 
and  some  of  them  are  so  powerful  as  to  be  able  to  bring 
into  the  field  from  two  to  four  thousand  men  ;  but  as  they 
seldom  act  in  unison,  little  reliance  can  be  placed  on 
their  assistance. 

This  coast  had  been  known  to  the  Arabs,  and  it» 
ports  frequented  by  their  traders,  for  centuries  before  its 
discoveiy  by  P.uropeans ;  and  all  the  information  pos- 
sessed by  the  latter  on  the  subject,  was  chicllv  drawfj 
from  the  vague  accounts  of  Ptolemy,  and  the  Pcriplus 
of  the  Erylhrean  sea.  It  was  first  discovered  by  the 
Portuguese  in  the  year  1 497',  wlio  found  the  whole  o(  llie 
coast  in  the  possession  of  the  Arabs  ;  but  the  fame  of  its 
gold  mines,  and  the  convenience  of  its  poils,  as  resting 
places  for  the  Indian  trade,  led  them  to  attempt  the  ex- 
pulsion of  the  original  settlers.  This  was  easily  accom- 
plished by  their  superiority  in  arms;  and,  in  1 508,  they 
had  conquered  Quiloa,  gained  a  footing  in  Sofala,  and 
built  the  fort  which  still  stands  on  the  island  of  Mosam- 
bique. They  gradually  encroached  on  the  .Mohammedan 
possessions  in  the  river  Zambezi;  and,  about  the  year 
1569,  they  completely  cleared  that  part  of  the  river  of 
the  Arabs,  by  putting  the  whole  of  them  to  death.  In 
the  attempts  of  the  Portuguese  to  reach  the  gold  mines 
of  the  interior,  they  were  not  very  scrupulous  as  to  the 
means  which  they  employed  ;  and  have  furnished,  in  the 
history  of  the  East,  a  parallel  to  the  atrocities  of  their 
Spanish  neighbours  in  the  West.  But  theirs  was  a 
harder  task  ;  and  the  natives  of  Africa  maintained  a  no- 
bler struggle  for  the  independence  of  their  country,  than 
the  feebler  South  American  race.  Though  compelled 
to  abandon  their  fields  and  habitations  to  the  rapacious 
invaders,  they  embraced  every  opportunity  of  harassing 
the  enemy  in  their  progress,  or  of  taking  them  by  sur- 
prise in  their  settlements.  The  most  celebrated  of 
these  expeditions  was  undertaken  at  the  command  of 
Sebastian  I.  in  1570,  and  conducted  by  Francis  Baretto, 
who  had  been  purposely  appointed  governor-general  of 
Mosambique.  They  penetrated  the  country  of  Mono- 
motapa,  and  burnt  its  capital;  but,  after  losing  a  great 
number  of  men,  they  were  obliged  to  retreat  with  no 
other  fruit  of  their  victories,  than  permission  to  pass 
through  the  territories  of  Monomotapa,  upon  condition 
of  paying  an  annual  tribute  of  200  pieces  of  cloth.  An- 
other attempt  was  soon  after  made  through  the  countiy 
of  the  Mongasor  Monjou  ;  and,  after  a  hard  fought  battle 
with  the  natives,  the  armament  passed  the  forest  of  Lu- 
pala,  and  then,  marching  eastward  along  the  line  of  the 
Zambezi,  made  every  exerlion  to  reach  the  silver  mines 
ofChieova;  but  all  their  researches  proved  fruitless; 
and  a  detachment,  which  had  been  left  behind  to  prose- 
cute the  object,  was  cut  of  by  an  ambuscade.  Since 
this  event,  the  Portuguese  have  contented  themselves 
with  acting  on  the  defensive,  occupying  the  coast  along 
the  line  of  the  river  Zambezi,  and  maintaining  their  in- 
fluence in  the  country,  by  exciting  the  native  powers 
against  one  another.  Even  in  these  limited  views,  they 
had  many  hard  contests  with  the  natives,  and  particularly 
ill  1589  and  1592,  they  were  attacked  on  the  northern 
bank  of  the  last  inentioncd  river,  by  a  wandering  and 
ferocious  tribe  named  Muzimbaj,  who  afterwards  pass- 
ed eastwards,  and  are  conjectured  to  have  belonged  to 
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llie  iribes  of  Galla,  who  penetrated  to  the  lionlieis  of 
Abyssinia.  The  Portuguese  were  not  more  successful 
in  attempts  to  convert  the  natives  to  the  Catliolic  faith; 
and,  though  one  of  their  most  zealous  missionaries, 
Gcnzalvo  de  Sylva,  gained  access  to  the  court  of  ilic 
Prince  of  Monomotapa,  and  made  a  favourable  impres- 
sion on  his  mind,  the  Mahomcdan'  traders  afterwards 
acquired  the  ascendancy,  and  effected  the  destruction  of 
the  Portuguese  teachers.  Mostof  their  other  converts, 
as  has  too  ofen  been  the  case  in  catholic  missions,  were 
merely  nominal,  and  little  benefited  by  the  appellation 
of  Ciiiislians.  Tiie  value  of  this  colony  to  Portugal  has 
always  been  greatly  overrated,  but  was  probably  greater 
in  former  times  than  it  can  be  at  present.  It  furnished 
large  supplies  of  gold  and  ivory,  and  enriched  at  least 
a  riumber  of  private  individuals,  whose  wealth  ultimately 
proved  beneficial  to  the  state.  It  afforded  in  the  earlier 
voyages  to  the  east  an  important  resting  place,  and  sup- 
plied most  of  the  Portuguese  colonies  with  slaves.  Its 
trade  and  importance  have  naturally  declined  with  that 
of  the  mother  country,  and  especially  with  the  loss  of 
her  eastern  possessions ;  but  the  impolitic  manner  in 
wliich  ii  has  lor  a  long  time  been  governed, has  farther 
1  educed  it  to  a  state  of  weakness  and  insignificance 
which  can  'scarcely  withstand  the  attacks  of  the  sur- 
rounding savages.  During  the  war  with  I-'rance,  and 
before  the  capture  of  the  Mauritius  by  the  British,  it 
sufi'ered  greatly  fiom  the  French  privateers,  and  has  re- 
cently been  exposed  to  serious  depredations  from  the 
tribe  cfijirates  called  Marati,  who  occupy  the  north-east 
point  [of  M.'.d3gascar.  See  Purchas's  Pilgrim  ;  Salt's 
Voyage  10  Abijssinia  ;  and  Hisloire  de  I'  HtlnojAe  Orient. 
par  C.  \\    Jean  des  Santes.  (9.) 

MOSCOW,  formerly  the  metropolis  of  the  Russian 
empire,  is  situated  in  East  Long.  37"  33',  and  North 
Lat.  55°  45'  45".  It  was  founded  by  (ieorge,  son  of 
Volodimir  Monomaka,  who  ascended  the  Russian  throne 
in  11 5-1  i  but  it  was  Daniel,  the  son  of  Alexander  Neuski, 
■who,  by  making  it  his  residence  as  duke  of  Muscovy, 
laid  the  foundation  of  its  future  greatness,  and,  in  1304, 
made  it  the  capital  of  the  Russian  dominions.  In  1382, 
it  was  taken  by  Tamerlane,  after  a  short  siege,  but  soon 
came  again  into  the  possession  of  the  Russians.  It  was 
frequently  occupied  by  the  Tartars,  during  the  14th  and 
15th  centuries  ;  but  they  were  finally  expelled  by  Joan 
Vassilievitch  1,  who  rendered  Moscow  the  principal  city 
of  the  empire.  It  continued  to  be  the  metropolis  of 
Russia  till  the  beginning  of  the  eighteenth  century, 
when  the  seat  of  empire  was  transferred  to  Petersburgh  ; 
but  it  still  continued  to  be  the  most  populous  city  in  the 
empire,  and  the  residence  of  those  nobles  who  did  not 
belong  to  the  court,  and  delighted  to  exhibit  their 
ancient  feudal  grandeur.  It  stands  in  the  midst  of  a  fer- 
tile plain,  watered  by  the  river  Moskiva,  which  flows 
louiid  the  greater  part  of  the  city.  It  is  about  iwenty- 
si.\  miles  ii!  circumference,  and  covers  twelve  times  the 
area  of  Petersburgh.  It  does  not  contain,  however, 
above  300,000  inhabitants,  of  whom  about  50,000  arc  re- 
tainers and  domestics  of  the  nobles,  who  make  their  re- 
sidence in  the  town  only  during  the  winter  season.  Its 
appearance,  from  a  little  distance,  is  very  singular  and 
splendid,  presenting  a  numerous  assemblage  of  spires 
glittering  with  gold,  amidst  burnished  domes,  and  paint- 
ed palaces. 

There  is  no  outer  wall  around  the  city,  but  only  a 
simple  parapet  of  earth.  After  entering  this  enclosure, 
the  city  seems  to  have  disappeared,  and  nothing  is  seen 


but  a  wide  scattered  suburb,  composed  of  "  huts,  gar- 
dens, pig-sties,  brick-walls,  churches,  dung-hills,  pa- 
laces, timber-yards,  warehouses,"  See.  "  One  might 
imagine,"  says  Dr.  Clarke,  "  all  the  states  of  Europe 
and  Asia  had  sent  a  building,  by  way  of  representative, 
to  Moscow  ;  and  under  this  impression,  the  eye  is  pre- 
sented with  deputies  from  all  countries,  holding  con- 
gress ;  timber-huts  from  regions  beyond  the  Arctic  ; 
plastered  palaces  from  Sweden  and  Denmark,  not 
white-washed  since  their  arrival ;  painted  walls  from 
the  Tyrol;  Mosques  from  Constantinople  ;  Tartar  tem- 
ples from  Bucharia ;  pagodas,  pavilions,  and  virandas 
fiom  China  ;  cabarets  from  Spain;  dungeons,  prisons, and 
public  offices  from  France  ;  architectural  ruins  from 
Rome;  terraces  and  trellises  from  Naples;  and  ware- 
houses from  Wapping."  The  general  aspect  of  the 
buildings  is  a  mixture  of  gothic  and  modern  architec- 
ture :  or  rather  that  of  a  city  built  upon  the  Asiatic 
model,  but  gradually  becoming  more  European.  Many 
of  the  palaces,  instead  of  a  single  structure,  are  form- 
ed of  a  vast  assemblage  of  buildings,  distributed  into 
several  streets,  and  bearing  the  appearance  of  a  mo- 
derately-sized town.  The  streets  are  very  long,  and 
generally  broad ;  but  frequently  narrow  and  dirty. 
Some  of  them  are  paved  ;  but  the  greater  part  arc 
merely  floored  with  trunks  of  trees  or  plants,  and  co- 
vered with  mud  and  dust.  There  is  an  endless  va- 
riety in  the  style  of  the  different  buildings.  Some  of 
the  wooden-houses  are  painted ;  many  of  the  brick 
structures  have  wooden  roofs,  and  others  have  iron 
roofs  and  doors.  The  churches,  which  are  very  nu- 
merous, have  their  domes  of  wood,  or  copper,  or  tin, 
gilded,  or  painted  green.  Nor  are  the  different  edifices 
assorted  with  any  kind  of  uniformity  ;  but  wretched 
hovels  are  blended  with  spacious  palaces  ;  and  cottages 
of  one  story  stand  next  to  the  most  superb  and  lofty 
mansions.  "In  a  word,"  says  Mr.  Coxe,  "  some  parts 
of  this  vast  city  have  the  look  of  a  sequestered  desert, 
other  quarters  of  a  populous  town;  some  of  a  con- 
temptible village,  others  of  a  great  capital."  "  Or," 
as  the  Prince  de  Ligne  has  described  it,  "  Moscow 
looks  exactly  as  if  three  or  four  hundred  great  old  cha- 
teaus  had  come  to  live  together,  each  bringing  along 
with  it  its  own  little  attendant  village  of  thatched  cot- 
tages." 

Moscow  contains  five  distinct  divisions  or  towns, 
each  surrounded  by  its  own  wail,  viz.  the  Kremlin,  or 
fortress  ;  the  Kataigorod,  or  Tartar  town  ;  the  Bielgo- 
rod,  or  ^Vhite  town  ;  the  Semlianogorod,  or  Circular 
town  ;  and  the  Slabode,  or  Suburbs.  The  two  first 
are  situated  on  a  central  eminence,  and  are  placed  side 
by  side ;  but  around  them  lies  the  third  town  in  a  cir- 
cle, which  is  in  like  manner  surrounded  by  the  fourth; 
and  that  again  by  the  fifth,  ma.-king,  by  their  several 
lines  of  circumvallation,  the  growth  of  the  place  in 
successive  xras.  1.  The  Kremlin,  which  is  of  a  trian- 
gular form,  and  about  two  miles  in  circumference,  con- 
tains the  citadal,  with  several  churches  and  magnificent 
houses  ;  and  particularly  the  palace  of  the  Czars,  a  build- 
ing i\\  the  Hindoo  style,  above  200  years  old,  and  one  of  the 
most  gorgeous  pieces  of  architecture  in  the  city.  This 
part  of  the  town  presents  an  assemblageSif  bright  gay 
colours  and  gaudy  ornaments  ;  the  cupolas  and  roofs 
being  gilt,  or  stained  with  green  and  red  ;  the  walls  and 
towers  covered  with  glazed  tiles  of  blue,  white  and 
yellow,  or  paintings  of  the  Scripture  history  ;  a  me- 
lange in  short  on  every  side  of  "  peer-shaped  domes, 
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Tartar  battlements,  golhic  tracery,  Grecian  columns, 
the  star,  the  cicsccnt,  and  the  cross."  2.  The  Katai- 
Rorod,  larger  than  the  Kremlin,  contains  the  University, 
the  printing-house,  several  public  buildings,  the  trades- 
men's shops,  and  the  only  street  in  Moscow  in  which 
the  houses  stand  close  to  each  other.  3.  The  Biclgo- 
rod  ;  and  4,  the  Semlianogorod,  exhibit  a  strange  mix- 
ture of  churches,  convents,  palaces,  brick  and  wooden 
houses,  and  even  mean  hovels  like  the  cottages  of  the 
peasantry  ;  and  the  5,  Slabode,  is  a  vast  irregular  cir- 
cle, surrounding  all  the  other  parts,  and  containing  all 
kinds  of  buildings,  besides  corn  fields,  pasture  grounds, 
and  some  small  lakes,  which  give  rise  to  tlie  river  Ne- 
glina.  The  churches  in  Moscow  are  very  numeious  ; 
and,  including  chapils,  are  not  less  than  1000.  Many 
of  them,  built  of  brick,  are  stuccoed  or  white-waslied ; 
but  the  greater  part  arc  constructed  of  ■"■vood,  which  is 
painted  of  a  red  colour.  The  most  ancient  of  these 
edifices  are  generally  of  a  square  form,  with  a  cupola 
and  four  small  domes  of  copper  or  iron  gill,  or  of  tin 
painted  green.  These  cupolas  and  domes  are  usually 
ornamented  wiih  crosses,  entwined  with  chains  or  wires. 
In  the  body  ol  these  churches,  thcie  are  usually  four 
square  pillars  supporting  the  cupola;  and  these,  as 
well  as  the  walls,  are  covered  with  paintings  of  enor- 
mous figures,  and  of  rude  execution.  Over  the  door 
of  each  church  is  the  portrait  of  the  saint  to  whom  it  is  de- 
dicated, to  whom  the  common  people  pay  respect  as 
they  pass  by,  taking  off  their  hats  and  crossing  them- 
selves, or  sometimes  by  repeatedly  touching  the  ground 
with  their  heads. 

The  bells  which  are  amongst  the  most  remarkable 
objects  to  be  noticed  in  Moscow,  are  hung  in  belfries 
deiaclied  from  the  church  ;  and  are  rung  by  a  rope 
tied  to  the  clapper.  Some  of  these  bells  are  of  extraor- 
dinary size,  and  yield  the  most  solemn  tones.  One  of 
them  in  the  belfry  of  St.  Juan,  is  above  40  feet  in  cir- 
cumference, and  more  than  57  tons  in  weight.  "  When 
it  sounds,"  says  Dr.  Clarke,  "  a  deep  and  hollow  mur- 
mur vibrates  all  over  Moscow,  like  the  fullest  and  low- 
est tones  of  a  vast  organ,  or  the  rolling  of  distant  thun- 
der." But  the  great  bell  of  Moscow,  the  largest  ever 
founded,  is  in  a  deep  pit  in  the  midst  of  the  Kremlin, 
where  it  was  originally  cast.  It  never  was  suspended  ; 
and  in  consequence  of  water  having  been  thrown  in  to 
extinguish  a  fire  in  the  building  erected  over  it,  a  large 
fracture  was  made  in  the  bell.  It  has  a  white  shining 
appearance,  and  is  said  to  contain  a  very  large  propor- 
tion of  gold  and  silver.  The  size  of  the  base  cannot 
be  ascertained,  as  it  is  partly  buried  in  the  earth  ;  but 
the  circumference,  within  two  feet  of  the  lower  extre- 
mity, is  sixty-seven  feet  four  inches ;  and  the  perpen- 
dicular height  from  the  top  twenty-one  feet  fuur  inches 
and  a  half.  In  the  stoutest  part,  about  seven  feet  above 
the  lip  of  the  bell,  where  it  should  have  leceivcd  the 
blow  of  the  hammer,  it  is  above  twenty  three  inches 
thick  ;  and  the  weight  of  the  whole  is  computed  to  be 
443,773  lbs.  which  at  three  shillings  a  pound  ainounts 
in  value  to  66,565/.  16*. 

Another  wonder  of  the  Kremlin  is  the  great  gun, 
which  admits  of  a  man  sitting  upright  in  its  liiouth, 
and  is  about  18^  feet  in  length,  and  10  inches  thick  at 
the  lip.  It  is  never  used,  and  serves  merely  for  os- 
tentation;  but  it  is  surrounded  with  artillery  of  extra- 
ordinary length.  One  of  the  principal  structures  and 
public  institMtions  of  Moscow,  is  the  Foundling  Hos- 
pital, an  immense  quadrangular  pile  of  building,  capa- 


ble of  containing  8000  children,  who  are  suitably  in- 
structed accordnig  to  the  occupation  which  they  are 
desirous  to  follow,  and  who  receive,  at  the  age  of  20 
years,  a  sum  of  money,  with  various  advantages  lor 
prosecuting  their  trade  in  any  part  of  the  empire.  This 
institution,  besides  diminishing  the  practice  of  child- 
murder,  (which  is  said  to  have  been  greatly  prevalent 
before  its  establishment)  ditfuscs  the  knowledge  of  ihe 
arts  among  the  people,  and  increases  the  number  of 
free  subjects  in  the  empire.  All  the  shops  of  Mos- 
cow are  collected  together  in  one  spot,  in  the  division 
of  Kalaigorod,  where  the  whole  retail  commerce  o! 
the  city  is  carried  on,  and  where  there  is  the  appear- 
ance of  a  perpetual  fair.  Every  trade  has  its  separate 
department;  but  the  shops  which  sell  fur  and  skins. 
occupy  the  greatest  number  of  streets.  There  is  u 
market  held  in  a  large  open  space,  in  one  of  the  sub- 
urbs, where  ready  made  houses  of  every  variety  are 
strewed  upon  the  ground,  and  where  a  purchaser,  upon 
specifying  the  number  of  rooms  which  he  requires, 
may  have  a  dwelling  removed,  raised,  and  occupied  in 
the  space  of  a  week.  The  number  of  picture-dealers 
in  Moscow  is  very  great;  arid  the  houses  of  the  no- 
bles are  filled  with  them;  but  they  are  almost  all 
copies  made  with  the  most  exact  imitation,  and  in  general 
arc  valued  according  to  the  splendour  of  the  colouring, 
and  fineness  of  finisliing.  The  booksellera'  shops,  also, 
are  seldom  provided  with  books  of  real  literary  reputa- 
tion, but  are  rather  stored  with  toys  than  the  instru- 
ments of  science.  The  splendour  of  the  equipages,  and 
the  number  of  horses  attached  to  them,  gives  an  ap- 
pearance of  wealth  and  grandeur  far  above  the  reality. 
Tliere  is  hardly  an  individual  above  the  rank  of  a  ple- 
beian, who  has  not  four  horses  to  his  carriage  ;  the 
greater  part  have  six  ;  but  the  postilions  are  generally 
ragged  boys,  and  the  coachman  a  peasant  in  his  sheep- 
skin, while  the  long  traces  of  the  horses  are  made  of 
no  better  materials  than  ropes. 

In  the  metropolis  of  an  empire  composed  of  so  many 
different  nations,  rather  united  than  assimilated,  the 
manners,  dresses,  amusements,  languages,  and  occupa- 
tions of  the  inhabitants,  present  to  the  eye  of  a  stranger 
the  most  wonderful  variety.  The  amusements  are  of 
the  most  childish  description ;  and  tlie  most  respecta- 
ble of  the  citizens,  and  even  persoivs  of  rank,  may  be 
seen  in  public,  whirling  about  in  chairs,  and  screaming 
with  pleasure.  One  of  the  most  general  luxuries,  is 
that  of  the  bath,  which  is  taken  in  public,  both  by  men 
and  women,  who  may  often  be  seen  naked  belore 
these  places  of  resort,  talking  together  without  any 
sense  of  shame.  The  citizens  arc  fond  of  promenades, 
which,  particularly  during  Easter,  take  place  every 
morning  and  evening  ;  and  in  whicii,  besides  the  no- 
bles in  their  carriages  and  on  horseback,  are  seen  the 
merchants'  wives  on  donkies  in  their  richest  dresses, 
the  peasantry  shouting  and  singinj;,  the  gypsies  danc- 
ing, piping,  clapping  of  hands,  and  various  kinds  of 
revelry.  Another  favourite  resort  is  the  market  on 
Sunday  mornings,  in  a  spacious  area  near  the  Kiem- 
lin,  where  people  of  every  descii])tioii  assemble  to  pur- 
chase dogs,  singing  birds,  peacocks,  poultry,  fiie  arms, 
curious  pigeons,  &c.  Dogs  and  birds  are  the  princi- 
pal articles,  and  particularly  the  pigeons,  in  which  the 
nobles  of  Moscow  take  great  delight,  and  which  are 
trained  by  the  feeders  to  fly  and  leturn  at  command. 
The  morals  of  this  great  city  are  extremely  relaxed  ; 
and  ii  is  no  uncommon    thing  for  a   number  of  hired 
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prostitules  lo  be  kept  openly  in  the  inns  for  the   use  of 
the  guests. 

Hitherlo  we  have  spoken  of  Moscow,  as  it  existed 
previous  lo  its  occupation  hy  the  French  army  under 
Buonaparte  in  1812;  but,  by  the  conflagrations  to 
which  it  was  devoted,  both  by  the  Russians  and  the 
French,  at  their  respective  evacuations  of  the  city,  it 
was  almost  entirely  destroyed,  except  some  of  the 
more  distant  parts  of  the  Slabode,  where  the  houses 
were  thinly  scattered,  and  a  few  streets  in  the  division 
of  iiielgorod,  which  had  been  occupied  by  the  French 
guards.  Preparations  were  made,  by  Buonaparte's 
orders,  to  blow  up  the  Kremlin  ;  but,  excepting  one 
of  the  towers,  and  the  church  of  St.  Nicolas,  the  greater 
part  of  it  was  preserved  by  the  exertions  of  the  Rus- 
sians. By  official  returns  before  the  conflagrations, 
the  wooden  houses  amounted  to  6591,  and  those  of 
stone  or  brick  to  2567.  When  the  French  evacuated 
the  town,  there  remained  of  the  former  only  2100,  and 
of  the  latter  526.  In  the  year  1814,  there  were  re- 
fitted in  wood  1480,  and  in  stone  or  brick  1312.  Dur- 
ing the  summer,  when  the  weather  permitted  the  peo- 
ple to  bivouac  in  the  streets  amidst  the  ruined  houses, 
about  170,000  inhabitants  were  collected  ;  but  the  re- 
sidence of  this  number  could  not  be  counted  upon 
during  the  winter.  Its  appearance  at  that  period  is 
thus  described  by  an  intelligent  English  traveller. 
"  It  was  from  the  road,  as  it  passed  under  the  turrets 
of  the  Petrousky  palace,  that  we  first  beheld  the  my- 
riads of  domes  and  steeples  that  yet  glittered  among 
the  ruins  of  Moscow  ;  and  a  short  hour  brought  us  to 
the  barriers.  At  our  first  entrance,  few  symptoms 
were  seen  of  a  nature  to  correspond  with  the  gloomy 
appearance  which  we  had  been  led  to  expect ;  but,  as 
we  advanced,  the  quarters  ''f  the  Slabode  or  Faux- 
bourg,  where  wood  had  chiefly  been  used  in  building, 
exhibited  destruction  in  its  fullest  extent,  for  the  most 
part,  a  cham/mgne  rase  ;  now  and  then  the  shell  of  a 
house  was  seen  standing  in  a  blank  space,  and  here 
and  there  a  few  bricks  and  stones  yet  remaining,  pointed 
out  the  spot  where  a  dwelling  once  had  been.  Mov- 
ing onwards,  we  crossed  the  avenues  of  the  boule- 
Tards;  the  trees  were  in  full  leaf  and  beauty,  seeming 
to  vary  the  view  only  to  heighten  its  melancholy  as- 
pect. Leaving  this,  we  passed  to  the  central  parts  of 
the  town,  thai  were  constructed  with  more  durable 
materials,  exhibiting  occasionally  a  richness  and  ele- 
gance of  exterior,  that  must  have  equalled,  if  not  sur- 
passed, the  architectural  magnificence  of  the  most 
beautiful  towns  of  Europe.  But  all  was  now  in  the 
same  forlorn  condition  ;  street  after  street  greeted  the 
eye  with  perpetual  ruin  ;  disjointed  columns,  mutilat- 
ed porticos,  broken  cupolas,  walls  of  rugged  stones, 
black,  discoloured  with  the  stains  of  fire,  and  open  on 
every  side  to  the  sky,  formed  a  hidious  contrast  with 
the  glowing  pictures  which  travellers  had  drawn  of  the 
grand  and  sumptuous  palaces  of  Moscow.  The  cross 
lanes  looked,  even  at  this  interval,  as  if  unused  to  hear 
the  sound  of  human  tread  :  the  grass  sprung  up  amidst 
the  mouldering  fragments  that  scattered  the  pavements, 
while  a  low  smoke,  issuing  perhaps  from  some  obscure 
cellar  corner,  gave  the  only  indications  of  human  habi- 
tation, and  seemed  to  make  desolation  "  visible."  See 
Coxe's  Travels  in  Russia  ;  Clarke's  Travels,  vol.  i. ;  and 
James's  Travels,  vol.  ii. 

MOSES,  the  inspired  lawgiver  of  the  Jews,  was  the 
son  of  Amram  and  Jocabed :  and  was  born  in  Egypt, 
A.    M.    2433,   and  B.    C.   1571.      His   name  signifies 
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"  drawn  out  ;"  and  was  given  to  him  by  the  daughter  of 
Pharaoh,  because  she  had  drawn  him  out  of  the  water. 
Being  adopted  by  this  princess,  he  was  instructed  in  all 
the  learning  of  the  Egyptians,  and  spent  the  first  forty 
years  of  his  life  at  the  court  of  her  father.  He  is  said  by 
Joscphus  to  have  commanded  the  army  of  the  Egyptians, 
in  an  expedition  against  the  Ethiopians,  whom  he  de- 
feated and  subdued.  The  next  forty  years  of  his  life  he 
passed  in  the  land  of  Midian,  where  he  took  refuge  from 
the  vengeance  of  Pharaoh,  and  where  he  married  the 
daughter  of  Jethro,  the  priest  of  that  country.  The  last 
forty  years  of  his  life  were  employed  in  conducting  the 
people  of  Israel  lo  the  land  of  Canaan,  on  the  borders  of 
which  he  died,  in  the  120th  year  of  his  age.  The  parti- 
culars of  his  history  are  so  much  connected  with  that  of 
the  Jewish  people,  and  are  so  well  known,  by  means  of 
the  sacred  Scriptures,  that  they  need  not  be  detailed  in 
this  place.  Little  dependence  can  be  placed  upon  the 
accounts  given  of  him  by  Josephus,  Phiio,  the  Jewish 
Rabbins,  and  various  profane  authors  ;  and  it  is  only 
in  his  own  writings,  that  any  thing  authentic  can  be 
found  respecting  his  extraordinary  character  and  mira- 
culous services.  The  frequent  notice,  however,  that 
is  taken  of  him  by  many  ancient  writers,  serves  to 
confirm  the  truth  of  his  own  narrative,  and  to  point 
him  out  as  the  most  ancient  author,  of  whom  any  au- 
thentic works  remain.  He  is  thus  mentioned  by  Ma- 
netho,  Cheremon,  Apollonius,  and  Lysimachus,  as 
quoted  by  Josephus  against  Appian,  1.  i.  §  26  and  32.  ; 
by  Eupolemus  and  Artapanus,  as  quoted  by  Eusebius. 
Prop.  Ev.  lix.  c.  26 — 20.;  by  Sirabo,  Geog.  Ixvi.;  by 
Trogus  Pompeius,  in  Justin,  hist.  Ixxxvi.  c.  ii. ;  by 
Pliny  the  elder,  Nat.  Hist.  1.  xxx.  c.  i. ;  by  Tacitus, 
hist.  I.  V.  c.  iii. ;  by  Juvenal,  Sat.  xiv.  v.  96.;  by  Lon- 
ginus  on  the  Sublime,  §  9. ;  by  Numenius,  as  cited  by 
Origin  against  Celsus,  1.  iv.  p.  198.;  by  the  author  of 
the  Orphic  verses,  a  production  of  great  antiquity  ;  by 
Diodorus  Siculus,  I.  i.  who  mentions  Moses  as  one  who 
ascribed  his  laws  to  the  God  Jaoh,  which  may  be  consi- 
dered as  a  corruption  of  the  name  Jehovah,  and  also  in 
his  fortieth  book,  as  preserved  by  Pliotius,  Bib.  No.  244, 
he  speaks  of  him  as  a  man  of  illustriov.s  prudence  and 
courage ;  by  Poleman,  Appion  of  Possidon,  Ptolemy 
Mendesius,  Hellanias,  Philocorus,  Castor,  Thallus,  and 
Alexander  Polyhistor,  as  enumerated  by  Justin  Martyr, 
Cohort,  ad  Gent.  p.  9 — 1 1. 

Some  of  the  Psalms,  particularly  the  xc.  have  been 
ascribed  to  Moses ;  and  also  the  book  of  Job,  or  at 
least  the  rendering  of  it  from  the  original  Arabic  into 
the  Hebrew  language.  But  these  are  no  more  than  mere 
conjectures;  and  the  only  unquestionable  writings  of 
Moses,  are  the  first  five  books  of  the  Old  Testament, 
generally  called  the  Pentateuch,  and  which  are  supposed 
to  have  formed  originally  but  one  book. 

The  Editio  Princeps  of  the  Pentateuch,  was  published 
with  the  Hebrew  Bible,  printed  at  Soncini,  1488;  and 
the  first  translation  into  English,  by  William  Tindale, 
was  printed  at  Marlborow,  in  the  land  of  Hesse,  by 
Hans  Luft,  1530,  and  at  Hamburgh  in  the  same   year. 

(7-) 

MOTION.     See  Dynamics  and  Meciiakics. 

MOULINS,  a  town  of  France,  and  the  capital  of  the 
department  of  the  Allier,  is  situated  in  a  fertile  plain, 
on  the  right  bank  of  the  river  which  gives  its  name  to 
the  department.  Moulins  is  divided  into  the  old  and 
new  town,  and  has  two  suburbs.  The  streets  are  in  ge- 
neral broad  and  well  paved,  but  the  houses  look  ill, 
from  being  built  of  differently  coloured  bricks.  The 
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principal  pviblic  buildings  are,  the  Military  School,  the 
ChatCLii!,  the  Tower  of  Jacquemane,  the  Churches  of 
Notre  Dame,  the  Cirnielites,  and  the  Jacobins,  the 
Caserne,  and  thu  Bridge.  The  Military  School  is  a 
splendid  building  on  the  north  side  of  tlie  town,  is  two 
stories  hitjh,  has  28  windows  in  the  length  of  its  front, 
and  a  noble  Ionic  portal.  The  chateau,  of  which  a  part 
only  remains,  is  now  a  prison.  The  tower  of  Jacque- 
marre,  from  which  there  is  a  fine  view  of  the  town,  of 
the  beautiful  gardens  of  the  Bercy,  and  the  surrounding 
country,  is  merely  a  tower  for  a  clock,  on  which  the 
hours  are  struck  by  two  men.  The  church  of  Notre 
Dame,  which  has  never  been  finished,  is  handsome, 
with  live  buttresses,  but  has  suft'ercd  much  during  the 
Revolution.  Behind  the  altar  is  a  fine  representation 
of  our  Saviour's  sepulchre.  The  church  of  the  Convent 
of  St.  Marie,  situated  beside  the  military  school,  has  a 
neat  portal,  but  is  remarkable  chiefly  for  the  tomb  of 
the  celebrated  Duke  de  Montmorency,  who  was  be- 
headed in  the  reign  of  Louis  XIII.  It  is  3  splendid 
specimen  of  sculpture  in  marble,  by  Covsto.  The  re- 
mains of  the  duke  and  his  duchess  are  deposited  in  a 
noble  sarcophagus  of  black  marble,  with  a  simple  in- 
scription. Above  the  sarcophagus  are  recumbent  sta- 
tues of  the  duke  and  duchess.  On  the  right  hand  is 
a  statue  of  Generosity,  and  on  the  left  a  fine  one  of  Her- 
cules. Above  these,  on  each  side  of  the  marble  columns, 
are  a  statue  of  Mars  with  his  spear,  and  of  Religion  with 
her  cross.  The  Chateau  d'Eau,  which  supplies  the 
town  with  water,  is  an  elegant  little  building.  The  col- 
legium, which  seems  to  have  been  a  huge  building,  is  in 
ruins.  The  town  is  almost  surrounded  with  a  splendid 
promenade.  Hanked  with  fine  poplars.  Moulins  contains 
also  a  public  library,  public  baths,  and  a  small  theatre. 
The  principal  article  manufactured  here  is  scissors. 
The  town  has  very  little  trade.  Population  about  14,000. 
East  Long.  3°  20'  S",  and  North  Lat.  46°  34'  4". 

MOUNTAINS.  See  Mixeralogv,  in  this  volume, 
and  Physical  Geography. 

MOURZOUK,  the  capital  of  the  kingdom  of  Fezzan, 
is  situated  in  27 J*  of  south  latitude,  and  l5i  of  east  lon- 
gitude. It  is  the  great  market  and  place  of  resort  for 
various  caravans  from  Cairo,  Bengasi,  Tripoli,  Gadames, 
Twat,  and  Soudan,  and  for  the  smaller  troops  of  African 
traders.  Though  Mr.  Horneman  resided  in  this  place 
for  several  months,  he  has  given  no  description  of  it  as 
a  city.  lis  inhabitants  carry  on  no  manufactures,  and 
produce  no  other  handicrafts  but  those  of  smiths  and 
shoemakers.  They  are  remarkable  chiefly  for  tlieir 
drunkenness  and  lewdness.  For  an  account  of  the  coun- 
try and  people,  see  Fezzan. 

MOZART,  John  Chrysostom  Wolfgang  Theo- 
pHiLus,  a  celebrated  composer,  was  born  at  Salzburg, 
in  Bavaria,  on  the  17th  of  January,  17S6.  From  the 
earliest  age  he  testified  the  strongest  predilection  for 
music,  which  induced  his  father,  who  was  organist  of  the 
prince's  chapel,  to  discontinue  the  instruction  of  others, 
in  order  to  devote  himself  to  his  tuition,  and  that  of  a 
sister,  about  four  years  older.  After  learning  the  harp- 
sichord during  a  year,  the  flights  of  his  genius  were  so 
;apid,  that  he  exercised  his  own  invention  in  original 
compositions  at  the  age  of  only  five,  and  attempted  no- 
tation, which  could  be  hardly  decyphered.  Being  carried 
to  Munich,  along  with  his  sister,  both  of  them  perform- 
ed before  an  audience  at  Bavaria,  and  also  in  presence 
of  the  Emperor,  Francis  I.  at  Vienna,  with  equal  appro- 
bation. 

In  1763,  Mozart  publicly  performed  a  comerto  on 


the  violin  at  Munich ;  and  having  exhibited  his  talents 
in  diff"erent  towns  of  Germany,  he  was  carried  to  Paris, 
where  he  played  the  organ  of  tlie  king's  chapel  before 
the  French  court.  An  engraving  of  him,  in  which  both 
his  father  and  sister  are  introduced,  was  published  in 
this  city  in  1764,  describing  him  '■  composer  and  mas- 
ter of  music,  aged  seven  years."  Mozart  next  reached 
London,  where  he  e.\ciied  great  admiration:  .\nd 
doubts  being  entertained  whether  his  real  age  was  not 
disguised  under  a  juvenile  appearance,  Mr.  Barrington 
obtained  a  ci.-rtificatc  of  his  birth  by  means  of  the  Ba- 
varian ambassador.  It  was  proved  by  experiment,  that 
he  actually  understood  composition  as  a  science ;  and 
at  a  concert  given  by  himself  and  his  sister,  all  the 
symphonies  performed  were  his  own.  Precocious  chil- 
dren have  appeared  in  Britain,  both  before  and  since 
that  period,  as  Dubourg  and  Clegg,  performers  on  the 
violin,  and  Kruntzen  on  the  harpsichord,  of  an  earliei 
date  ;  and  in  L\ter  times,  Pinto,  Gattie,  and  Miss  Tree- 
mearn,  who,  at  eight  or  nine  years  old,  played  a  violin 
concerto  in  Covent  Garden  Theatre,  in  1817.  Mrs. 
Billington's  talents,  also,  were  exhibited  at  the  age  of 
seven,  and  in  her  eleventh  year  she  played  a  concerto 
composed  by  herself.  Some  of  these  had  greater  difli- 
culties  to  execute;  but  none,  except  Mozart,  was  born 
a  musician,  whose  skill  in  the  science  was  enlarging 
gradually  until  the  last  hour  of  his  existence.  The  fa- 
mily returned  to  Salsburg  in  1766. 

The  two  young  musicians  performed  in  the  presence 
of  the  Emperor,  Joseph  II.  at  Vienna,  in  1768,  when 
Mozart  was  commanded  by  that  sovereign  to  compose 
the  music  for  a  comic  opera,  which  was  approved,  but 
never  brought  out.  When  only  twelve  years  old,  how- 
ever, he  composed  and  directed  the  performance  of  a 
mass  for  the  dedication  of  k  church.  He  was  accustom- 
ed at  this  time,  on  receiving  an  air  in  company,  to  set 
parts  to  it  without  retiring. 

Mozart  next  visited  Italy,  where  he  experienced  the 
most  flattering  reception ;  but  the  Neapolitans  insisting 
that  there  was  some,  hidden  charm  in  a  ring  which  he 
wore  during  his  performance,  he  removed  it,  to  show 
there  was  none.  He  was  elected  member  of  the  Phil- 
harmonic society  of  Bologna,  and  received  an  order 
of  knighthood  from  the  Pope.  A  mass  called  the  Mi- 
serere is  performed  at  Rome,  in  the  Sixtine  chapel, 
twice  during  Passion  Week,  by  choristers  only,  with 
an  effect  which  no  other  band  has  been  able  to  produce, 
insomuch  that  Leopold  I.  of  Austria  having  obtained  a 
copy  from  the  Pope,  he  suspected  a  spurious  composi- 
tion had  been  imposed  on  him,  and  sent  an  envoy  to 
remonstrate  with  his  Holiness.  The  musicians  being 
prohibited  to  give  copies  of  it,  Mozart,  hy  an  astonishing 
effort,  committed  the  whole  to  memory  ;  he  wrote  it  down 
at  home,  after  the  first  performance,  and  on  the  second 
occasion  carried  it  in  his  hat  for  correction. 

Having  previously  undertaken  to  compose  the  music 
for  a  serious  opera,  to  be  produced  at  the  carnival  of  Bo- 
logna, he  wrote  Mithridates  in  his  fifteenth  year,  which 
was  performed  on  twenty  successive  nights  ;  and  during 
four  or  five  years,  partly  occupied  in  excursions  through- 
out Italy  and  Germany,  he  engaged  in  several  works  at 
the  desire  of  illustrious  personages.  His  parents  con- 
stantly accompanied  him  in  his  travels,  for  he  was  so 
completely  devoted  to  his  art  as  to  be  regardless  of  all 
personal  interests. 

In  1777,  Mozart  intended  to  establish  himself  at  Paris, 
a  plan  from  which  he  was  diverted  by  his  disapprobation 
of  the  kind  of  music  which  was  fashionable  in  that  city 
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After  returning  to  Salzburg  in  1779,  he  resolved  to  fix 
his  future  residence  in  Vienna,  wliere  it  is  affiimed  that 
he  became  the  pupil  of  Haydn.  We  are  doubtful  of 
the  fact,  but  this  master  held  him  in  high  estimation  ; 
and  it  is  known,  that  a  few  years  later  he  did  not  scruple 
to  affirm  that  he  was  the  greatest  composer  of  the  age. 

For  a  number  of  succeeding  years,  Mozart  did  little 
else  than  compose  music  with  amazing  reputation  ;  he 
was  powerfully  promoting  that  grand  revolution  which 
was  substituting  energy,  variety  and  expression,  lor  the 
languor  and  monotony  which  pervaded  the  works  of  most 
of  his  predecessors.  His  operas,  symphonies,  quartetts, 
songs,  and  dances,  were  all  received  with  unexampled 
avidity.  But  the  period  when  he  became  passionately 
enamoured  of  Constantia  Weber,  a  celebrated  actress, 
was  not  the  least  brilliant  of  his  compositions,  for  it  is 
under  such  impressions  that  men  are  most  earnest  to 
distinguish  themselves.  Tenderness  is  the  leading 
characteristic  of  his  works,  and  he  had  now  an  opportu- 
nity of  displaying  all  his  science  and  feeling  in  an  opera, 
called  Idomeneo,  which,  in  the  year  1781,  had  been  de- 
manded from  him  by  the  Elector  of  Bavaria.  Mozart 
was  wont  to  esteem  it  the  best  of  his  productions,  along 
with  Don  Juan,  an  opera  of  another  kind.  The  success 
of  the  latter,  which  was  composed  for  the  theatre  at 
Prague,  in  1787,  was  more  equivocal.  Though  the 
work  had  been  undertaken  for  a  consiilerabie  time,  Mo- 
zart, instead  of  lulfiliinL;  his  engagements,  had  spent  the 
day  preceding  that  for  which  the  performance  was  an- 
nounced in  hunting,  for  he  was  immoderate  in  the  pur- 
suit of  pleasure.  The  general  rehearsal  had  taken 
place,  but  the  overture  was  yet  to  be  written.  After  par- 
taking of  some  exhilarating  beverage,  he  sat  down  to 
finish  his  task,  when,  overpowered  by  fatigue,  he  soon 
fell  fast  asleep.  His  wife  allowed  him  to  repose  two 
hours,  and  having  awakened  hiin  at  five  in  the  morning, 
he  completed  the  work,  wiiich  was  heard  in  the  evening. 
Critics  pretend  that  the  parts  where  the  composer's  fa- 
culties were  overcome,  are  betrayed  in  the  composition; 
and  certainly  the  first  movement  contains  passages  from 
which  earlier  musicians  would  not  have  earned  fame. 
Don  Juan,  now  better  known  by  the  name  of  Don  Gio- 
vanni, was  not  performed  in  the  Opera  House,  London, 
until  1817,  thirty  years  after  its  date.  Here,  it  may  be 
remarked,  that  Mozart's  habits  were  very  irregular.  At 
times  he  laboured  with  incredible  application,  and  would 
instantly  commence  the  subject  of  an  engagement,  but 
he  was  not  equally  assiduous  in  completing  it.  He  ge- 
nerally composed  early  in  the  morning ;  after  which  he 
did  nothing  during  the  day,  unless  it  mig'lu  be  adding 
to  works  in  progress  ;  he  was  also  fond  of  playing  late 
in  the  evening,  and  would  pass  entire  nighu  with  the  pen 
in  his  hand.  In  consequence  of  his  habits,  and  the  un- 
certainty of  his  profits,  as  also  his  generous  disposition, 
Mozart's  finances  became  so  nmch  deranged,  that  about 
this  time  he  proposed  to  reside  in  London. 

Before  the  period  of  which  we  speak,  however,  he 
had  composed  a  comic  opera,  Tht-  Mlo/icmfnt  from  the 
Seraglio,  by  command  of  the  emperor  Joseph  IL,  and 
The  Marriage  of  Figaro.  On  the  rel-.carsal  of  the  for- 
mer, the  emperor,  who  himself  had  considerable  skill 
in  music,  said  to  him,  "  My  dear  Mozart,  that  is  too  fine 
for  my  ears :  there  are  too  many  notes  in  it."  "  I  ask 
your  majesty's  pardon,"  replied  the  composer,  not  re- 
lishing the  criticism,  "  there  are  just  as  many  notes  as 
there  should  be."  The  emperor  was  embarrassed,  and 
remained  silent.  Perhaps  Mozart  afterwards  admitted 
the  justice  of  the  remark,  for  the  opera  underwent 


many  retrenchments  and  alterations.  The  extension  of 
the  scale,  and  multiplication  of  musical  intervals,  consti- 
tute a  leading  distinction  between  the  older  and  modern 
composers.  Both  may  be  carried  to  infinity  ;  but  as 
that  alone  can  be  called  music,  from  which  pleasure  is 
immediately  derived,  the  advantage  is  not  obvious  of 
descending  so  far,  that  nothing  except  a  confused  flut- 
ter is  sensible  to  the  car,  or  of  ascending  so  high,  that 
the  powers  of  vibration  seem  exhausted  in  piercing 
shrillness.  Considering,  also,  that  the  finest  airs  are 
restricted  within  a  very  narrow  compass,  it  is  evident 
that  the  multiplication  of  the  notes  in  a  bar,  until  there 
seems  a  contest  between  number  and  space,  and  the  mi- 
nuteness of  their  subdivision,  are  often  of  very  ques- 
tionable application.  When  the  opera  to  which  we 
allude  was  publicly  performed,  it  received  the  warmest 
encomiums  from  the  emperor,  with  whom  Mozart  was 
a  great  favourite,  though  without  participating  much  of 
his  bounty.  He  had  been  appointed  chapel-master  to  his 
illusti  ious  patron,  to  which  office  no  salary  was  attach- 
ed, but  he  received  100/.  a-year  as  private  composer  to 
him.  However,  he  was  attached  to  his  person,  and  on 
that  account  declined  an  offer  of  being  appointed  di- 
rector of  the  orchestra  of  Frederic  of  Prussia,  the  so- 
vereign who  best  of  all  knew  how  to  appreciate  merit. 

The  production  of  an  opera  being  an  incident  of  no- 
toriety, to  which  many  have  an  interest  in  calling  the 
public  attention,  the  date  of  other  compositions  is  not  so 
readily  ascertained.  Mozart  wrote  a  number  of  pieces 
merely  to  gratify  his  friends,  which  were  afterwards 
surreptitiously  obtained  by  music-sellers  for  publica- 
tion. But  copyrights  on  the  continent  are  less  valuable 
than  in  Britain,  where  indifferent  ballads  are  remune- 
rated with  ten  guineas  each,  and  the  music  for  dramas 
with  1000/.  or  1200/.  Mozart  received  aboat  fifty  gui- 
neas for  the  Magic  Flute,  one  of  his  finest  woiks,  and 
the  favourite  composer  of  modern  times,  Rossini,  does 
not  reap  more  than  30/.  for  a  whole  opera. 

The  Magic  Flute  was  composed  in  1  792,  and  was  per- 
formed an  hundred  limes  at  Vienna  in  the  course  of  a 
year.  But  Mozart  had  frequently  to  contend  with  dis- 
tressing opposition  to  his  works,  in  the  jealousies  ex- 
cited against  him  among  those  whom  his  celebrity 
eclipsed,  and  to  which  he  himself  believed"  he  at  last 
fell  a  sacrifice.  On  the  first  representation  of  the  Mar- 
riage of  Figaro  at  Vienna,  some  of  the  principal  per- 
formers endeavoured  to  diminish  the  effect  of  the  finest 
airs;  which  so  much  provoked  the  composer,  very  irri- 
table, besides,  in  musical  matters,  that  he  loudly  com- 
plained to  the  emperor,  then  present,  who  threatened 
the  offenders  with  his  displeasure.  In  fact,  the  greater 
works  of  Mozart  can  admit  of  no  diminutions.  For  the 
performance  of  Haydn's  Creation,  it  has  been  remarked 
that  "  at  least  twenty-four  voices  and  sixty  instruments 
are  required  :"  and  of  Mozart's  operas  it  may  be  said, 
that  not  only  the  orchestra  must  be  full,  but  the  per- 
formers excellent,  conditions  so  rarely  attainable,  that 
it  is  not  surprising  if  a  manager,  exhibiting  his  theatri- 
cal library,  exclaimed  with  a  deep  sigh,  on  pointing  to 
the  shelves  bearing  his  name,  "  These  have  been  my 
ruin."     From  this  defect  they  have  repeatedly  failed. 

Independent  of  our  inability  to  trace  the  progress  of 
Mozart's  works,  all  have  been  reproduced  under  such 
diversified  forms,  that  it  is  no  easy  matter  to  discover 
either  for  what  instruments,  or  for  how  many  parts  they 
were  designed  originally.  But  the  fertility  of  his  ge- 
nius embraced  every  different  department  of  the  art; 
and  the  period  when  it  was  most  active  can  be  some- 
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times  ascertained.  The  rapidity  ol'  iiis  composition 
was  astonisliirn;,  for  La  Clcmenza  di  Tito,  an  opera  de- 
manded by  the  Bohemians  for  the  coronation  of  Leopold 
II ,  was  begun  in  his  carriaj^e,  on  a  journey  to  Prague, 
and  tinished  in  18  days,  ijut  already  Mozart's  health 
was  declining  ;  liis  anxieties  became  great,  and  his  ap- 
plication iniinoderate.  Totally  absorbed  by  enthusiasm, 
lie  neglected  repose,  and  Irequently  he  fainted  from 
ilie  excessive  fatigue  attending  the  ardent  prosecution 
of  his  labours.  At  length  he  fell  into  a  habitual  melan- 
choly, from  which  nothing  could  arouse  hid,  and  he 
was  full  of  terror  at  his  approaching  end.  The  fatal 
event,  however,  was  accelerated  by  a  circumstance  well 
calculated  to  make  a  deep  impression  on  the  morbid 
sensibility  of  his  mind.  When  plunged  in  a  profound 
reverie,  a  stranger  of  dignified  manners  was  announced, 
who  communicated  the  wishes  of  some  unknown  person 
of  exalted  rank,  that  he  should  compose  a  solemn  mass 
for  the  repose  of  the  soul  of  one  tenderly  beloved,  whom 
he  had  just  lost.  An  air  of  mystery  pervaded  the  in- 
terview :  the  composer  was  exhorted  to  exercise  all  his 
genius  ;  and  he  engaged  to  finish  his  work  in  a  month, 
when  the  stranger  promised  to  return.  He  disappear- 
ed, and  Mozart  instantly  commenced  writing.  Day  and 
night  were  uninicrruinedly  occupied  :  but  he  was  con- 
sumed by  gloomy  presages,  and  at  length  exclaimed 
abruptly  to  his  wife,  in  great  agitation,  "  Certainly  I  am 
composing  this  requiem  for  myself: — It  will  serve  for 
my  own  funeral." 

Though  his  strength  continued  to  fail,  his  assiduity 
was  unabated ;  and  at  length  he  was  obliged  to  suspend 
the  undertaking.  At  the  appointed  time  the  stranger 
jeiurned.  "  I  have  found  it  impossible  to  keep  my 
word,"  said  Mozart:  to  which  the  stranger  answered, 
"  Give  yourself  no  uneasiness.  What  longer  time  do 
you  require?"  Mozart  replied,  '-Another  month." — 
The  stranger  now  insisted  on  doubling  the  covenanted 
price,  which  he  had  paid  down  at  the  outset,  and  retired. 
It  was  in  vain  that  IVIozart  endeavoured  to  trace  him; 
which,  conjoined  with  other  circumstances,  corroborat- 
ed his  belief  that  he  was  some  supernatural  being,  sent 
to  announce  the  close  of  his  mortal  career.  Neverthe- 
less, his  labours  were  renewed;  and  the  work  at  last 
was  ncarly'completed  within  the  stipulated  period,  when 
the  mysterious  stranger  again  returned  ;  but  Mozart 
was  no  more.  He  died  on  the  fifth  of  December,  1792, 
aged  thirty-five  years. 

In  person  Mozart  did  not  exceed  the  middle  size;  he 
was  thin  and  pale,  and  his  health  was  always  delicate. 
The  expression  of  his  countenance,  without  any  thing 
striking,  was  exceedingly  variable,  and  rather  that  of 
an  absent  man.  His  habits  were  awkward,  and  his 
hands  had  been  accustomed  so  incessantly  to  the  piano, 
that  they  seemed  incapable  of  application  to  any  thing 
j'equiring  address.  He  was  of  a  mild  and  affectionate 
disposition  :  his  mind  was  not  uncultivated,  and  the 
number  of  his  works  is  a  sufficient  proof  of  his  indus- 
try. His  opinions  of  other  composers  were  liberal,  and 
he  entertained  the  highest  respect  for  Haydn  in  parti- 
cular. "  Believe  me,  sir,"  said  he  to  an  officious  critic, 
who  sought  to  demonstrate  certain  errors  of  that  great 
master,  "believe  me,  sir,  were  you  and  I  amalgamated 
together,  we  should  not  afford  materials  for  one  Haydn." 
He  was  not  insensible  of  the  beauties  of  his  own  com- 
positions; and  on  the  very  day  of  his  decease,  calling 
for  the  Requiem,  he  had  some  parts  of  it  performed  by 
his  bedside.  As  the  stranger  who  received  this  fine 
work  could  never  be  discovered,  notwithstanding  all  in- 


quiries, it  would  have   been  lost  for  ever,  but  for  the 
preservation  of  the  score  by  the  composer's  family. 

The  genius  of  Mozart  in  music  was  sublime.  By  the 
number,  variety,  combination  and  effect  of  his  works, 
he  ranks  in  the  highest  class  of  modern  masters.  An 
air  of  delicacy  and  sentiment  pervades  the  whole.  Full 
and  harmonious,  they  are  altogether  free  of  that  mea- 
greness,  and  those  capricious  eccentricities,  which  be- 
tray the  sterility  of  invention  too  common  among  musi- 
cians. The  taste  which  they  exhibit  shows  that  vulgar 
images  were  incompatible  with  his  mind  ;  it  seems  as  if 
he  knew  that  such  a  deformity  is  alike  pernicious  to 
science  and  the  arts.  A  vulgar  composer  is  struggling 
to  carry  mankind  back  into  the  path  which  they  have 
left  far  behind  them  ;  a  polished  composer,  in  outstrip- 
ping his  contemporaries,  lays  open  a  beautiful  field, 
which  he  invites  them  to  enter.  Mozart  has  been  most 
successful  in  gloomy  passages,  or  those  of  rising  gran- 
deur, from  according  better  with  the  ordinary  train  of 
his  feelings.  On  almost  all  occasions  he  is  more  seri- 
ous than  comic,  in  endeavouring  to  pourtray  the  pas- 
sions;  and  his  love,  it  has  been  remarked,  is  rather 
sentimental  than  sportive.  However  simple  the  theme, 
however  intricate  its  variations,  his  return  is  always 
natural,  and  the  close  appropriate.  Perhaps  the  cele- 
brity of  Mozart's  music  partly  arises  from  the  skilful 
management  of  his  closes  ;  for  they  invariably  leave  an 
agreeable  impression.  No  one  has  surpassed  him  in 
the  suitable  occupation  of  the  parts  of  his  conccrte<l 
pieces;  for,  understanding  the  precise  qualities  of  every 
different  instrument,  nothing  is  appointed  to  any  which 
is  inconsistent  with  its  character. 

Notwithstanding  the  excellence  of  this  composer's 
works,  he  is  charged  with  some  important  defects, 
though  it  must  be  admitted  that  there  are  fewer  infe- 
riorities than  in  the  same  number  produced  by  any 
other.  His  vocal  performers,  it  is  alleged,  are  some- 
times treated  as  if  they  constituted  part  of  the  orches- 
tra. Ill  passages  and  intervals  of  gr^at  difficulty  they 
have  to  contend  against  the  overpowering  effects  of  the 
wind  instruments,  whence  his  operas  have  frequently 
failed  even  with  good  companies.  Neither  can  it  be 
denied,  that  nearly  all  the  subjects  of  all  his  symphonies 
want  that  interest  which  characterizes  those  of  Haydn, 
that  they  are  noisy,  thus  participating  of  the  grand  fra- 
cas of  instruments,  wherein  the  Germans  seem  to  place 
their  chief  delight ;  and  what  is  more  singular,  that 
none  of  them  command  the  attention  of  an  audience. 
Undoubtedly  his  quintetls,  quartetts,  and  piano-forte 
compositions  are  very  fine  ;  yet  they  are  less  interesting 
to  the  hearer  than  to  the  performer.  Their  recondite 
properties  are  perhaps  too  slowly  unfolded  for  a  tran- 
sient performance  ;  but,  for  the  same  reason,  their  sub- 
sistence shouUl  be  more  permanent,  as  that  which  be- 
comes familiar  soon  loses  its  charms.  In  the  vocal 
department,  however,  Mozart  has  certainly  excelled 
Haydn.  Here  he  has  profited  by  a  precept  of  that  ini- 
mitable master,  who  himself,  by  a  strange  inconsistence, 
appears  to  have  transferred  it  from  the  voices  to  the  in- 
struments. "  Let  the  air  be  good,"  said  Haydn,  "  and 
the  composition,  whatever  it  is,  will  assuredly  please. 
It  is  the  soul  and  essence  of  music." 

In  contrasting  the  merit  of  composers,  their  £cra  is 
to  be  taken  into  account.  Handel,  though  born  only 
30  years  later  than  Corelli,  aimed  at  effects  which  the 
other  never  conceived,  and  quite  disconcerted  him  by 
his  novelties.  The  youth  of  Haydn  was  cotemporary 
with  Handel's  age.    Mozart  followed,  and  both  have 


MOZ 


MUL 


805 


executed  what  it  is  doubtful  whether  Handel  ever  con- 
templated. Descending  slill  later,  the  works  of  Beet- 
hoven seem  to  exceed  the  views,  but  v,a  shall  not  say 
the  qualities  of  all  his  predecessors.  Neither  is  the 
structure  of  the  orchestra  to  be  overlooked,  for,  inde- 
pendent of  the  combinations  of  musical  phraseology, 
the  subdivision  and  extension  of  the  scale,  it  is  there 
that  we  must  also  seek  much  of  the  varieties  of  modern 
music.  Every  theme  being  simple  in  itself,  the  older 
composers  retained  that  simplicity  ;  their  vocal  parts 
had  few  accompaniments,  but  the  moderns  cultivate  the 
highest  embellishments  of  the  voice,  while  they  some- 
times forget  its  right  of  predominancy  amidst  contend- 
ing harmonies.  The  instruments  were  few,  and  of  very 
limited  compass,  and  the  essence  of  the  composition 
was  restricted  to  the  hands  of  the  leader.  Now  they 
are  multiplied,  the  scale  is  enlarged  beyond  all  the 
bounds  of  emphatic  expression,  and  the  finest  passages 
of  the  music  are  dispersed  every  where  ;  thus  produc- 
ing greater  variety,  which  requires  greater  address. 
Corelli's  pieces,  excluding  the  organ  ad  libiium,  have 
no  wind  instruments  :  Handel  in  general  uses  them 
sparingly  :  but  Haydn  does  not  scruple  to  give  the  haut- 
bois  or  bassoon  a  solo  :  Mozart  frequently  calls  on  tlie 
pre-eminence  of  the  flute  :  Cherubini  displays  the  bass  ; 
and,  as  if  all  the  powers  of  melody  were  exhausted, 
Beethoven  finds  a  wide  vacancy  lor  kettle-drums.  Per- 
haps the  roundness  and  fulness  so  peculiar  to  some  of 
this  author's  works,  results  merely  from  the  more  co- 
pious use  of  graver  inionatiou.  Composers  also,  not 
content  with  imitative,  have  attempted  descriptive  mu- 
sic, as  if,  from  the  faint  resemblance  which  may  be  pro- 
duced of  the  roll  of  distant  thunder,  it  were  equally 
possible  to  represent  the  flashing  of  lightning,  or  the 
shock  of  an  earthquake.  But  no  descriptive  or  imita- 
tive music  has  yet  betrayed  its  original:  on  the  con- 
trary, the  composer  is  chiefly  indebted  to  the  pliant 
imagination  of  his  audience,  coupled  with  pointed  ver- 
bal explanations.  On  the  whole,  we  are  inclined  to  rank 
Mozaii  next  to  Haydn. 

Like  most  other  great  composers,  Mozart  probably 
has  written  too  much.  Many  men  mistake  fertility  for 
invention;  but  the  real  brilliance  of  original  genius  is 
soon  exhausted,  and  on  this  account  it  is  that,  in  the 
vain  pursuit  of  novelty,  they  wander  into  inconsistencies, 
which,  although  a  temporary  support  are  ultimately 
fatal  to  their  works.  The  total  number  of  Mozart's 
compositions,  we  have  understood,  amounts  to  115, 
among  which  are  12  dramatic  operas,  17  symphonies, 
6  original  quintetts  for  violins,  tenors  and  violincello, 
10  quartetts,  and  1  trio  for  the  same  instruments,  toge- 
ther with  2  duetts  for  violin  and  tenor.  He  wrote  many 
pieces  for  the  piano,  and  all  other  instruments;  but 
several  changes  have  been  made  in  tlie  arrangement  of 
his  music,  both  by  himself  and  its  editors.  One  of  his 
piano-forte  quartetts  was  a  quintett,  and  one  of  his  vio- 
lin quintetts  originally  adapted  for  eight  wind  instru- 
ments. 

Mozart  married  Constantia  Weber  in  1781,  by  whom 
he  left  a  son  and  a  daughter.  After  his  decease,  his 
family  met  with  ample  protection  and  support  from  the 
inhabitants  of  Vienna,  who  were  grateful  for  the  plea- 
sure they  had  derived  from  his  works.  His  sister  aban- 
doned the  musical  profession  on  marrying  a  counsellor 
of  the  Prince,  bishop  of  Salzburg.  It  is  said,  that  his 
son,  following  in  his  footsteps,  has  composed  between 


1 5  and  20  operas,  chiefly  for  the  piano-forte,  but  without 
gaining  equal  celebrity,     (c.) 

MULL,  one  of  the  western  islands  of  Scotland,  is  in 
the  county  of  Argyle,  and  is  the  third  in  point  of  magni- 
tude. It  is  of  a  very  irregular  form,  and  so  much  in- 
vaded by  arms  of  the  sea,  that  its  circumference  is  above 
300  miles,  although  its  greatest  diameter  does  not  ex- 
ceed 35.  It  is  divided  into  three  parishes,  Kilflnichen, 
Kilninian,  and  Torosay;  of  which  the  following  was  the 
population  in  181 1. 

Kilfinichen,         ....         320S 
Kilminian,  ....         4064 

Torosay,  .         .         .         .         2114 

Total,      9383* 

The  superficial  contents  of  the  island  are  420  square 
miles,  or  210,000  Scotch  acres. 

The  parish  of  Kilfinichen,  generally  called  the  parish 
of  Ross,  occupies  the  south-western  partof  theisland,  and 
extends  22  miles  in  length,  and  12  in  breadth.  It  ii;- 
cludcs  the  islands  of  Inchkenneth,  Eorsa,  and  Icolmkil). 
It  is  in  general  barren  and  mountainous.  The  shores  are 
bold  and  rocky,  exhibiting  in  many  places  basaltic  co- 
lumns; and  there  are  good  marble  quarries  in  ditTerent 
parts  of  the  parish.  The  kelp  made  annually  varies 
from  70  to  120  tons. 

The  parish  of  Kilninian  occupies  the  peninsula  in  the 
north-west  part  of  the  island,  and  extends  about  12  miles 
in  length,  and  12  in  breadth.  It  includes  the  inhabited 
isles  of  Ulva,  Gometra,  Little  Colonsa,  and  Staffa,  and 
the  uninhabited  cluster  called  the  Treshinish  Isles.  The 
parish  is  in  general  hilly  ;  but  the  arable  land  on  the 
coast  is  tolerably  good  and  fertile.  This  parish  manu- 
factures from  170  to  180  tons  of  kelp  annually,  at  the  ex- 
pense of  about  30s.  per  ton.  Tliere  arc  five  lakes  in 
the  parish,  abounding  with  trout.  Salmon  are  caught 
at  the  mouth  of  several  of  the  rivulets.  The  town  and 
harbours  of  Tobermory  and  Aros  are  in  this  parish. 

■The  parish  of  Torosay,  or  Pennygown,  occupies  the 
south-east  side  of  the  island,  and  stretches  along  the 
sound  of  Mull.  It  is  about  12  miles  wide  in  every  di- 
rection. Its  general  aspect  is  rugged  and  mountainous. 
The  highest  part  of  it,  viz.  Bcnmore,  is  3097  feet,  as 
determined  barometrically  by  Dr.  Macculloch,  while 
Benychat,  the  highest  hill  next  to  it,  is  2294.  The  parish 
is  excellently  adapted  for  sheep  pasture.  Castle  Do. vart, 
once  the  residence  of  tlie  chief  of  the  Macleans,  stands 
on  a  lofty  promontory,  overhanging  the  Sound  of  Mull, 
and,  till  lately,  was  occupied  as  barracks  for  a  small 
party  of  soldiers  from  Fort  William,  stationed  here  to 
check  the  smugglers.  The  parish  contains  several 
birch  woods,  annually  cut  for  charcoal.  There  are  some 
red  deer  in  the  mountainous  parts  of  it. 

The  Duke  of  Argyle  is  the  principal  proprietor  in 
Mull,  the  number  of  proprietors  amounting  to  about  10. 
The  Duke  possesses  nearly  one  half  of  the  island. 

The  climate  of  Mull  is  remarkable  for  its  extreme 
wetness.  It  is  more  subject  to  rain  than  any  of  the  west- 
ern islands,  exceeding  even  in  this  respect  Rum  or  Sky, 
which  rank  next  to  it.  Dr.  Macculloch  ascribes  this  to 
the  altitude  of  its  own  iiills,  and  to  that  of  the  range 
which  extends  from  Cruachan  to  Ben  Nevis,  which 
assists  in  precipitating  the  clouds  that  arrive  from  the 
western  ocean.  From  its  being  immediately  open  to  the 
sea,  it  receives  with  undiminished  energy  gales  of  wind 


*  Dr.  MaccuUocb,  \a  1819,  estimates  the  population  at  ten  thousand. 


806 


MUN 


MUN 


and  rain,  of  wlilch  the  inliabitants  of  bcucr  climates  can 
scarcely  form  a  conception. 

The  principal  town  and  harbours  in  Mull,  are  Tober- 
mory and  Aios.  Tobermory  (St.  Mary's  AVell)  was 
begun  in  1789,  under  the  aubpices  of  the  Society  for  the 
Encouragement  of  Manufactoties  and  Tishcrics.  A  cus- 
tom-house and  post-office  were  built  in  1791,  and  many 
good  housL's  of  stone  and  lime,  and  covered  with  slate, 
have  been  since  erected.  It  has  of  late  increased  in  popu- 
lation, and  now  contains  about  (500  inliabitants.  It  has  a 
fine  bay  and  harbour,  sheltered  Iron)  the  ocean  by  the  Isle 
of  Calve.  It  had,  in  1810,  11  registered  vessels,  manned 
by  29  men,  and  amounting  to  278  tons  burden  ;  and  there 
are,  besides,  28  open  boats,  with  three  men  each,  which 
are  commonly  employed  in  the  fishery.  The  village  has 
therefore  113  seamen.  In  1808,  the  number  of  vessels 
■which  entered  inwards  was  58,  and  those  which  cleared 
out  70.  There  is  also  a  harbour  at  Aros,  and  near  it  a 
picturesque  old  castle,  which  is  said  to  have  belonged 
to  the  Lord  of  the  Isles.  The  castle  of  Moy,  situated  in 
Loch  Buy,  is  another  of  the  antiquities  of  Mull.  It  is 
very  entire,  and  forms  a  fine  contrast  with  the  modern 
excellent  mansion-house  which  stands  near  it.  See 
M.^Dona\<i's  j^gricjiltural  Survey  of  the  Hebrides,  p.  669. 
Edin.  1811;  Smith's  jigricultural  Ke/iorl  of  Argyleshire, 
Lond.  1813;and  Dr.  h\3.cc\i\\uch'i, DescrifnionofthelVtet- 
cm  Islands,  \o\.\.  p.  530,537,  and  vol.  iii.  p.  73.  Edin.  1819. 

MULTIPLIER.     See  Electricity. 

MUMMY.     See  Embalming. 

MUNDEN.     See  Minden. 

MUNICH,  the  capital  of  the  kingdom  of  Bavaria,  is 
situated  in  a  plain  on  the  west  bank  of  the  Iscr.  It  is 
surrounded  with  a  rampart,  which  incloses  three-fourths 
of  the  houses,  the  other  one-fourth  constituting  the 
suburbs.  Munich  is  divided  into  four  quarters  by  means 
of  two  spacious  streets,  at  right  angles  to  one  another, 
the  place  of  intersection  forming  the  principal  square.  The 
streets  are  in  general  broad,  and  the  houses  neat  and 
well  built,  though  high.  The  principal  public  building 
is  the  palace,  which,  though  plain  in  its  exterior,  is 
■within  splendid  and  magnificent.  It  contains  a  grand 
saloon,  called  the  White  Horses  ;  the  grand  imperial 
hall,  which  is  reckoned  the  finest  in  Germany ;  the 
cabinet,  adorned  with  130  miniatures,  each  of  which  is 
valued  at  200  old  Louis;  the  bed  of  Charles  VII.  the 
embroidery  of  which,  in  gold,  silver,  and  pearls,  weighs 
24  quintals;  a  tapestry,  representing  the  actions  of  Otho 
of  Wittlesbach ;  the  great  marble  staircase;  the  gallery 
of  pictures  ;  the  treasury,  containing  a  large  collection 
of  diamonds,  rubies,  emeralds,  &c. ;  the  royal  chapel, 
with  its  valuable  deposits,  such  as  a  virgin  of  gold, 
■weighing  22  lbs.,  a  superb  picture  of  Michael  Angelo, 
and  the  small  altar  which  Mary,  Queen  of  Scots  used  in 
prison  ;  a  fine  organ,  the  famous  palatine  pearl,  and  the 
model  of  Trajan's  column,  which  cost  10,000  ducats,  the 
ground  being  of  lapis  lazuli,  and  the  has  relief  in  bronze. 
It  was  executed  in  1780  by  Livadier,  and  the  bas  reliefs 
by  Bartolom. 

The  principal  church  of  Munich  is  that  of  Notre 
Dame,  which  contains  the  monument  of  the  Emperor 
Louis  IV.  besides  thirty  altars,  and  paintings  of  great 
value.  The  church  of  the  Theatins,  built  on  the  model 
of  the  Vatican,  contains  a  fine  painting  of  the  plague  at 
Naples,  by  Sandrat.  The  church  of  the  Augustins  has 
a  fine  painting  by  Tintoret,  which  was  cut  in  two  in  or- 
der to  get  room  to  snuff  the  candles.  The  other  prin- 
cipal churches  are,  that  of  the  ci-devant  Jesuits,  now  be- 
longing  to  the   Knights   of   Malta;  the  church   of  St. 


Peter,  adorned  with  fine  paintings  :  that  of  the  Knighls 
of  Malta,  containing  a  treasure  worth  two  millious  of 
florins;  and  that  of  the  English  religious,  who  instiuct 
young  girls  gratis,  not  only  in  religion,  but  in  objects  of 
useful  industry.  Munich  contains,  altogether,  twenty- 
two  churches.  The  other  public  buildings  arc,  the  old 
electoral  palace  ;  tlie  palace  of  Prince  Eugene  Beauhar- 
nois  ;  the  Jesuits'  college,  containing  several  saloons,  in 
one  of  which  the  academy  of  sciences  holds  its  sittings, 
while  another  is  occupied  with  physical  and  mechanical 
instruments  and  models,  and  objects  of  natural  history; 
the  convent  of  the  Franciscans,  which  contains  a  fine 
copy  of  the  last  judgment,  by  Michael  Angelo;  the 
laiid-liaus,  where  the  states  meet;  the  council  house; 
the  arsenal  ;  the  new  opera  house ;  the  barracks ;  the 
mint;  the  hospital  of  St.  Esprit;  the  great  military 
garden. 

The  principal  literary  and  useful  establishments  are, 
the  academy  of  sciences,  established  in  1759;  the  school 
of  design;  the  military  school;  the  lyceum  ;  the  gym- 
nasium; the  seminary  for  training  teachers;  the  obser- 
vatory ;  and  the  veterinary  and  surgical  schools;  the 
house  of  industry,  and  the  house  of  education,  both  of 
which  were  established  by  Count  Rumfoid  ;  four  or- 
phan houses  ;  a  lock-hospital,  and  a  house  of  correc- 
tion. The  principal  libraiies  are  those  of  the  king,  the 
Jesuits,  and  the  academy  of  sciences.  The  royal  library 
contains  more  than  100,000  volumes,  and  possesses  n 
great  number  of  editions  of  1400,  and  some  valuable 
MSS.  The  first  edition  of  Ptolemy,  with  maps,  is  one 
of  the  rarities  in  this  library. 

Munich  carries  on  very  considerable  trade  in  grain, 
wood,  salt  and  iron.  Its  principal  manufactures  are, 
the  royal  one  of  tapestry,  one  of  silk  ribbons,  gold  and 
silver  lace,  cotton  stockings,  piano-fortes,  playing-cards, 
tobacco,  beer,  which  is  made  to  the  annual  value  of  a 
million  of  florins,  porcelain  made  at  Nymphenberg,  and 
brought  to  the  warehouse  at  Munich. 

The  environs  of  Munich  are  beautiful  and  agreeable. 
The  king  has  three  royal  residences,  viz.  at  Nymphen- 
berg, Schlosheim,  and  Fursteniied.  At  Nymphenberg, 
about  IJ  miles  from  Munich,  are  large  gardens  and 
water- works,  but  the  palace  is  a  tasteless  mass  of  build- 
ings, built  on  the  plan  of  Versailles.  The  palace  of 
Schlosheim,  12  miles  from  Munich,  is  a  magnificent 
building,  and  contains  300  apartments.  The  gallery  of 
paintings,  for  which  it  was  once  famous,  were  removed 
about  40  years  since  to  Munich,  and  have  been  replaced 
by  others.  The  population  of  Munich  is  estimated  at 
48,000.  East  Long.  1 1°  34'  30",  and  North  Lat.  48°  8' 
20".  See  Kultner's  Travels,  Lett.  xxvi. ;  Reichard's 
Guide  des  Voyageurs  en  Eurofie,  tom.  ii.  p.  118;  and 
Abrege  de  tout  ce  gu'il  y  a  de  remarkable  a  voir  it  Munich, 
1790.     Par.  L'Abbe  Bermiller. 

MUNSTER,  a  town  of  Prussia,  and  priiicipal  place 
of  a  government  of  the  same  name,  is  situated  in  a  fer- 
tile and  agreeable  plain  on  the  river  Aa,  about  six  miics 
from  the  Ems.  The  town  is  tolerably  built.  Tiie 
houses  in  the  chief  streets  have  colonnades,  and  are  ge- 
nerally lofty  and  irregular,  with  painted  roofs.  Munster 
possesses  eleven  churches,  the  principal  of  which  are 
the  cathedral,  and  the  church  of  St.  Lambert.  In  the 
former  is  the  remarkable  chapel  of  Bernard  de  Galen, 
and  several  ancient  monuments;  and  at  the  top  of  the 
tower  of  St.  Lambert's  are  still  seen  the  three  iron  cages 
in  which  were  suspended  John  of  Leydeii,  the  king  of 
the  Anabaptists,  and  his  two  chief  abettors.  The  episcopal 
palace  is  a  neat  building,  with   extensive   atid  beautiful 
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gardens.  Munster  has  three  schools  for  the  education 
of  youth,  wh»  pursue  their  maturer  studies  at  the  uni- 
versity of  Bonn,  established  in  1818.  A  small  trade  is 
carried  on  in  linen,  woollen,  wine  and  grain,  and  there 
are  some  small  manufactories  of  coarse  linen.  The 
ramparts  are  flanked  with  trees,  and  form  a  beautiful 
promenade.  The  population  was  formerly  25,000,  but 
it  is  now  stated  at  13,000.  East  Long.  7°  36' 21",  and 
North  Lat.  51°  58'  10". 

MURCIA,  a  province  in  Spain,  on  the  shores  of  the 
Mediterranean,  extends  above  .30  leagues  from  north- 
west to  south-east,  and  20  from  the  south-west  to  the 
nortli-east.  It  is  a  dry  hilly  country,  almost  covered 
with  mountains,  which  are  chiefly  branches  of  the 
Montes  Orospedani.  The  most  remarkable  of  these, 
in  extent  and  elevation,  is  that  of  Carascoy,  to  the  south- 
east, a  continuation  of  the  Sierra  de  Cazoila,  which 
stretches  also  into  Jaen  on  the  south,  and  into  Granada 
on  the  north.  None  of  these  hilly  regions  are  cultivat- 
ed, though  the  soil  is  well  suited  for  vines  and  olive 
trees.  The  mountains  of  the  province  have  the  ap- 
pearance of  containing  many  valuable  mineral  produc- 
tions;  and  there  are  traces  of  lead,  copper,  alum,  sul- 
phur, and  silver  mir.es.  Feathered  alum,  or  false  as- 
bestos, is  found  near  the  village  of  Almanzarron  ;  rock- 
crystals  on  two  mountains  near  Carthagena ;  a  large 
salt  pit  near  Villena ;  and  various  kinds  of  marble, 
particularly  on  a  lofty  ridge  towards  the  frontiers  of 
Granada  on  the  north-east.  There  are  hot  mineral 
springs  in  several  places,  which  are  used  in  paralytic 
and  rheumatic  disorders,  especially  one  at  Archena,  four 
miles  from  Murcia,  which  was  much  celebrated  under 
the  Arabs,  and  where  ruins  of  Roman  edifices  have  been 
discovered. 

There  are  only  two  rivers  in  the  province,  the  Se- 
gura  and  the  Guadalentin;  and  the  last  of  these  is  little 
more  than  a  brook.  The  climate  is  remarkably  tem- 
perate, except  in  the  neighbourhood  of  Murcia  and 
Carthagena,  where  the  heat  is  almost  insupportable  in 
summer.  The  sky  is  uncommonly  serene  and  clear  ; 
and  rain  falls  very  rarely  in  any  part  of  the  province. 

The  soil  is  generally  dry,  but  a  little  rain  has  great 
efficacy  in  the  more  parched  plains.  In  the  watered 
plains,  along  the  banks  of  the  Segura,  it  is  uncommonly 
fertile ;  but,  except  a  few  olives  and  mulberries,  there 
is  nothing  but  corn  raised  upon  them.  The  soil,  in  ge- 
neral, requires  little  cultivation,  and  wherever  irrigation 
can  be  practised,  yields  the  most  abundant  returns  ;  but 
the  inhabitants  have  no  skill  in  agriculture,  and  are  too 
indolent  to  avail  themselves  of  the  advantages  within 
their  reach.  Except  around  the  principal  towns,  v/here 
the  grape  is  cultivated,  and  wine  made,  little  else  is  rais- 
ed in  the  province  but  corn,  ciiiefly  wheat,  rye,  and  bar- 
ley. A  considerable  quantity  of  Spart,  or  Spanish 
broom,  is  still  cultivated  near  Carthagena,  for  making 
shoes  ;  but  in  the  time  of  the  Romans,  the  country  was 
so  covered  with  it,  that  Pliny  says  it  furnished  the  com- 
mon people  with  materials  for  making  bedding,  clothes, 
shoes,  and  fire.  Hemp  is  cultivated  in  the  watered 
plains:  saft'ron  is  raised  in  some  places;  and  olive  oil, 
though  of  an  inferior  quality,  is  made  in  considerable 
quantity.  But  next  to  wheat,  the  most  valuable  pro- 
duce of  the  province  is  silk,  for  which  the  white  mul- 
berry trees  are  every  where  cultivated,  and  of  which 
about  the  value  of  260,000/.  is  annually  prepared.  The 
whole  produce  of  the  province  is  estimated  at  1,436,875/. 
There  are  few  manufactures  in  the  province ;  and  even 
the  greater  part  of  the  raw  silk  prepared  in  the  country 


is  sold  to  the  neighbouring  provinces,  while  manufactur- 
ed silk  is  imported  from  other  places.  It  is  only  in  the 
town  of  IMurcia  that  a  manufactory  of  silk  and  ribbons 
is  carried  on  to  any  extent.  Soap  is  made  at  Villena 
and  Murcia;  hardware  at  Albacete;  brandy  at  Sar  and 
Villena;  salt-petre  and  gunpowder  at  Murcia;  and 
spart  is  made  in  private  houses  into  shoes,  mats,  bas- 
kets, cordage,  and  package  coverings. 

There  is  little  inland  commerce  in  the  province,  as 
the  roads  are  generally  in  a  very  bad  state;  and  there 
are  few  commodities  to  support  a  foreign  trade.  The 
exports  are  cutlery,  ribbons,  worked  spart,  wine,  silk, 
grain,  kali,  saffron,  to  the  amount  of  493,038/.  annually; 
and  the  imports  are  fruits,  beef  and  mutton,  wines, 
spices,  linens,  cloths,  silk  stuff's,  hardware,  and  a  few  ar- 
ticles of  luxury.  But  the  balance  is  in  favour  of  the 
exports,  which  brings  some  wealth  into  the  country 
every  year. 

There  are  no  inns  in  the  province,  except  in  the  towns 
of  Murcia  and  Carthagena  ;  and  the  posades  are  very 
bad.  Coaches,  calashes,  and  volantes,  are  used  in  tra- 
velling ;  and  there  are  various  little  carts  and  waggons, 
drawn  by  mules  or  oxen  ;  but  asses  are  principally 
used  in  carrying  burdens.  No  attention  is  paid  to  the 
arts  and  sciences  in  the  province.  There  are  no  artists, 
nor  even  a  tolerable  workman  in  the  whole  of  it.  Ex- 
cept at  Carthagena,  where  the  institutions  for  education 
are  confined  to  the  pupils  for  the  royal  navy,  there  are 
only  a  few  miserable  schools  kept  by  monks.  There 
are  two  public  libraries  in  the  town  of  Murcia;  but 
few  persons  make  any  use  of  them.  The  principal  towns 
of  this  province  are,  Murcia,  Carthagena,  Lorca,  Ju- 
milla,  Albacete,  Almanza.  The  country  is  thinly  in- 
habited, except  in  the  more  fertile  plains,  where  the 
villages  are  closely  crowded.  The  population  is  not 
above  one-half  of  what  it  might  contain;  and  in  1788, 
did  not  exceed  338,000. 

The  natives  of  this  province  are  remarkable  for  their 
apathy  and  indolence.  They  seldom  remove  from  their 
native  spot,  to  enter  the  army,  the  navy,  or  the  univer- 
sities. The  more  wealthy  individuals  spend  their  whole 
time  in  eating,  sleeping,  or  smoking  cigars.  The  shop- 
keepers, the  mechanics,  and  even  the  peasantry,  are  con- 
stantly retiring  to  their  meals,  or  their  repose,  and  do  not 
employ  a  quarter  of  the  day  at  their  work.  Even  the 
domestic  servants,  in  the  summer  season,  when  it  is  easy 
to  procure  subsistence,  leave  their  places,  and  refuse  to 
labour  when  tliey  can  live  without  it.  They  are  indif- 
ferent even  about  walking  abroad  for  recreation ;  and 
either  spend  their  days  within  doors,  or  sit  down  if  they 
come  into  the  open  air.  They  seldom  visit  one  an- 
other's houses,  nor  take  any  part  in  amusements,  nor 
bestow  any  attention  on  dress  and  furniture.  It  is  only 
in  Carthagena  that  the  inhabitants  show  any  activity, 
affability,  or  enjoyment ;  but  these  are  chiefly  foreigners, 
collected  in  the  place  for  the  purposes  of  trade.  See 
Laborde's  Fieiu  of  Sfiairt,  vol.  ii.     (y.) 

MURCIA,  the  capital  of  the  above  mentioned  pro- 
vince, is  situated  on  a  level  spot  in  a  large  and  beauti- 
ful valley,  watered!  by  the  Segura,  and  ornamented  by  ex- 
tensive plantr. lions  of  mulberry  trees.  It  does  not  ap- 
pear to  have  existed  in  the  time  of  the  Carthaginians 
or  Romans;  and  is  first  mentioned  about  the  end  of  the 
Gothic  dynasty  in  Spain.  It  is  frequently  noticed  in  his- 
tory after  the  beginning  of  the  eighth  century,  as  alter- 
nately subject  to  the  Caliphs  of  Cordova  and  the  king- 
dom of  Granada  ;  and  it  was  not  till  1265  that  it  was 
taken  possession  of  by  Alphonso  X.  King  of  Castile. 
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The  most  ancient  families  in  tlie  place  are  of  I'rcncli 
origin  ;  and  still  bear  names  which  indicate  their  descent 
from  that  nation.  INIurcia  was  I'ormcrly  a  forlificd  city  ; 
and  some  remains  of  its  walls  and  towers  are  still  to  be 
seen.  The  streets  are  very  narrow,  irregular,  winding,  and 
badly  paved.  The  houses  are  ill  built,  and  very  few  of 
them  are  worthy  of  notice.  Many  of  them  are  of  an- 
cient architectuie,  and  loaded  with  ornaments  of  sculp- 
ture, in  a  bad  taste,  and  of  poor  execution.  There  are 
no  public  edifices,  except  the  churches;  some  of  which 
have  a  good  appearance,  and  the  cathedral  particularly, 
though  ill  proportioned,  and  awkwardly  designed,  ex- 
liibils  many  architectural  ornaments,  and  contains  a 
number  of  paintings.  There  are  several  promenades, 
and  a  botanic  gulden,  capable  of  much  improvement ; 
but  the  citizens  seldom  frequent  any  of  these  places  of 
exercise  and  recreation. 

There  are  manufactories  of  salt-petre  and  gunpow- 
der in  the  town,  on  the  king's  account ;  and  others  of 
earthen-ware,  silk  twist,  silk  stuffs,  spart,  and  ribbons  ; 
and  the  principal  commerce  of  the  place  consists  in  ex- 
porting the  two  last  mentioned  articles  to  Madrid. 

It  is  the  see  of  a  bishop,  whose  diocese  includes  al- 
most the  whole  present  kingdom  of  Murcia,  and  who 
enjoys  a  revenue  equal  to  22,916/.  I4».  4(1.  The  town 
contains  eleven  parishes,  and  a  population  of  60,000  in- 
habitants; which  includes,  however,  the  inhabitants  of 
the  adjoining  plain,  who  may  amount  to  one-third  of  the 
whole  number. 

Many  noble  Spanish  families  reside  in  the  place  ;  but 
the  citizens  in  general  spend  their  lives  in  sloth  and 
indifference,  and  are  totally  ignorant  of  every  thing  be- 
yond the  boundaries  of  their  city.  They  are  of  a  yellow, 
sun  burnt,  and  even  livid  complexion  ;  a  gloomy  and 
choleric  temperament.  Their  indolent  habits,  bad  food, 
and  excessive  use  of  iced- water,  renders  them  subject 
to  ill  health.  The  universal  remedy  employed  by  them 
is  bleeding  in  the  hand  ;  and  few  of  them  are  known,  who 
do  not  lose  blood  ten  or  twelve  time  every  year.  See 
Laborde's  vieiv  of  S/iain,  vol.  ii-    (y) 

MUREX.     See  Conciiology. 

MURIATIC  ACID.     See  Chemistry. 

MUSCA.     See  Entomology. 

MUSCAT,  Mascat,  or  Meschet,  a  city  of  Arabia 
Telix,  situated  at  the  entrance  of  the  Persian  Gulf,  under 
the  tropic  of  Cancer,  and  in  57"  25'  of  east  longitude.  It 
is  the  most  considerable  town,  though  not  the  capital  of 
the  province  of  Omon  ;  and  the  Imaum,  or  prince  of  the 
country,  is  usually  styled  the  Imaum  of  Muscat.  His 
dominions  extend  about  300  miles  along  the  Persian 
Gulf,  and  nearly  as  far  inland,  till  they  touch  the  terri- 
tories of  the  prince  of  Yemen.  The  town  of  Muscat  is 
built  on  a  level  spot,  between  two  rocky  hills,  on  which 
are  erected  a  number  of  well  placed  batteries,  capable 
of  making  a  formidable  defence  against  any  attack  from 
the  sea.  The  harbour,  which  resembles  the  figure  of  a 
horse-shoe,  with  the  entrance  at  the  south-east  point,  is 
remarkably  well  sheltered  from  the  most  prevailing 
winds,  and  so  capacious,  that  several  hundreds  of  ships 
might  ride  in  it  with  perfect  safety  and  convenience. 

The  Portuguese,  after  their  expulsion  from  Ormus, 
took  possession  of  this  town  in  1508  ;  and  besides  strength- 
ening its  fortifications,  adorned  it  with  many  public 
buildings.  During  a  century  and  a  half,  they  carried  on 
a  profitable  trade  with  the  Arabs  for  gums,  drugs,  hides, 
Ijees-wax,  cattle,  sheep,  &c.  in  exchange  for  which  they 
4jupplied  them  with  tobacco,  coffee,  India  and  European 


goods.  But  about  the  middle  of  the  seventeenth  century, 
they  were  expelled  by  the  Arabs;  and  all  their  attempts 
to  regain  possession  of  the  place  only  served  to  improve 
the  military  and  maritime  power  of  the  natives.  The 
Muscateers  carry  on  fre(|uent  hostilities  with  the  Per- 
sians; but,  at  the  very  time  when  they  would  capture  all 
ships  of  war  and  other  vessels  at  sea,  bound  to  other 
ports,  they  allow  them  fiec  permission  to  enter  the  port 
of  Muscat,  or  any  of  its  dependencies,  to  purchase  goods 
for  ready  money,  and  to  pass  safely  homeward  with  their 
cargoes.  So  much  of  the  patriarchal  form  of  govern- 
ment is  said  to  prevail  in  this  city,  that  the  Irnaum  is 
obliged  to  obey  a  summons  before  the  Cadi,  at  the  instance 
of  any  of  his  subjects,  who  might  account  himself  aggriev- 
ed. 'i"he  inhabitants  are  described  as  the  most  liberal 
minded  of  all  Mahomedans,  polite  in  their  conduct  to 
strangeis,  upright  in  their  mercantile  transactions,  tem- 
perate in  their  mode  of  living,  chaste  in  their  manners, 
and  rarely  guilty  of  crimes  requiring  cognizance  of  the 
laws. 

The  climate  of  Muscat  is  extremely  hot  and  dry.  The 
rainy  season  extends  from  November  to  February  ;  but 
heavy  dews  fall  throughout  the  whole  year,  and  supply 
the  moisture  requisite  for  vegetation.  The  mountains 
immediately  behind  the  city  are  stony  and  barren  ;  but 
the  adjoining  valleys  are  extremely  fertile,  and  produce 
a  variety  of  excellent  fruits  and  grains.  Wheat  and  bar- 
ley are  sown  in  December,  and  reaped  in  March. 
Oranges  and  lemons  (supposed  to  have  been  introduced 
by  the  Portuguese,)  grapes,  apricots,  and  peaches,  are 
abundant.  The  mango  is  produced  in  the  greatest  per- 
fection; and  their  stones  used  to  be  carried  to  India  for 
seed,  as  a  better  species  than  any  to  be  found  in  that 
country.  But  the  fruit  most  extensively  cultivated,  and 
for  which  the  district  is  most  celebrated,  is  the  date,  of 
which  large  cargoes  are  regularly  exported.  There  is 
a  great  variety  of  excellent  roots  and  pot-herbs;  and 
sheep,  cattle,  and  especially  fish,  may  be  purchased 
at  a  very  cheap  rate.  Fresh  water  is  conveyed  to  the 
shipping  in  a  very  peculiar  manner.  As  the  road  from 
the  spring  is  full  of  sharp  rocks,  and  does  not  admit  of 
casks  being  rolled  along  it,  the  water  is  carried  down  in 
skins,  and  emptied  into  boats  constructed  for  the  pur- 
pose ;  but  these  are  sometimes  apt  to  ship  so  much  sea- 
water,  as  to  spoil  the  whole  cargo,  or  at  least  to  render 
it  unpleasantly  brackish. 

This  town  carries  on  a  very  extensive  trade,  and 
sends  a  number  of  large  ships  to  the  ports  of  the  Red 
Sea,  and  on  the  coast  of  Malabar,  The  goods  brought 
from  these  places  are  again  transferred  to  trading  ves- 
sels from  both  sides  of  the  Persian  Gulf,  and  from  the 
coast  of  Caramania  as  far  as  the  river  Indus.  The  in- 
habitants also  maintain  a  large  inland  trade,  not  only  with 
the  subjects  of  their  own  prince,  but  with  numerous 
tribes  of  independent  Arabs,  to  whom  they  send  India 
piece-goods,  pepper,  ginger,  rice,  tobacco,  coffee,  sugar, 
with  other  kinds  of  India  produce,  beside  English  cut- 
lery, cloth,  toys,  $cc. ;  from  whom  they  receive  in  return, 
gums,  drugs,  ostrich-feathers,  hides,  sheep  and  lainb- 
skins,  honey,  bees-wax,  live  cattle  and  sheep.  The  town 
is  sometimes  so  full  of  goods,  that  the  warehouses  are 
not  able  to  contain  them ;  and  they  are  said  to  remain 
night  and  day  piled  upon  the  streets,  without  any  protec- 
tion, and  yet  without  any  danger  of  being  pilfered. 
Muscat  has  recently  become  a  mart  for  importing  slaves 
from  Africa,  who  are  thence  shipped  to  Bushire  and 
Bussorah,     (y.) 
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PLATES  CCCLXXII,  CCCLXXIII. 
Contain  Diagrams  illustrative  of  the  article  Mensuration. 

PLATE  CCCLXXIV. 

Fig.  1.  A  Thermometer  with  the  Centigrade  and  Fah- 
renheit's Scale. 

Figs.  2,  3.  Represent  the  Self-registering  Thermome- 
ter. 

Fig.  4.  Mr.  Adie's  Sj'mpiesometer. 

Figs.  5,  6.  The  Self-registering  Hygrometer. 

Fig.  7.  A  Pluvimeter,  or  Rain  Gauge. 

Fig.  8.  Mr.  Anderson's  New  Atmometer. 

Fig.  9.  Diagram  for  explaining  the  Theory  of  Rain. 

Fig.  10.  Diagram  for  representing  Varieties  of  Tempe- 
rature. 


PLATE  CCCLXXV. 

Fig.  1.  Cassini's  Reticulum,  or  Micrometer. 

Fig.  2.  Dr.  Bradley's  improved  Reticulum. 

Fig.  3.  Cavallo's  Mother  of  Pearl  Micrometer. 

Figs.  4,  5.  Dr.  Brewster's  Circular  Mother  of  Pearl 
MicronriCter. 

Fig.  6.  Prony's  Nonius  Screw  for  Micrometers. 

Figs.  7,  8,  9,  10,  11.  Diagrams,  &c.  for  explaining  and 
describing  Dr.  Brewster's  Optical  Wire  Mi- 
crometer. 

Fig.  12.  Dr.  Brewster's  Eye-piece  Micrometer  for  Re- 
fracting Telescopes. 

Fig.  13.  Dr.  Brewster's  Eye-piece  Micrometer  for  Re- 
fiectiiit;  Telescopes. 

Fig.  14.  Diagram   for  explaining  the  piinciple  of  Di- 
vided Object  Glass  Micrometers. 
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Figs.  15,  16,  17,  18.  Method  of  measuring  Angulai 
Spaces  in  the  heavens  by  it. 

Figs.  19,  20,  21.  Dr.  Maskelyne's  Prismatic  Microme- 
ter. 

Fig.  22.  Ramsden's  Catoptric  Micrometer. 

Figs.  23,  24.  Ramsden's  Dioptric  Micrometer. 


PLATE  CCCLXXVI. 

Figs.  1,  2,  3.  Dr.  Brewster's  Divided  Object  Glass  Mi- 
crometer. 

Figs.  4,  5,  6,  7.  Sir  W.  Herschel's  Position  Microme- 
ter. 

Figs.  9,  10,  11,  12,  13.  Dr.  Brewster's  Position  Micro- 
meter. 

Figs.  14,  15,  16,  17,  18.  Sir  W.  Herschel's  Lamp  or 
Lucid  Disc  Micrometer. 

Figs.  19,  20.  Rochon's  Doubly  Refracting  Micrometer. 

Figs.  21,  22,  23.  Dr.  WoUaston's  Single  Lens  Micro- 
meter. 

Fig.  24.  Dr.  Brewster's  Micrometrical  Comparer. 

Fig.  25.  Microscopical  Micrometer  by  Double  Refrac- 
tion. 


PLATE  CCCLXXVn. 

Figs.  1,  2,  3.  Mr.  Stephen  Griy's  Water  Microscope. 
Fig.  4.  Mr.  Gray's  Fluid  ReRecting  Microscope. 
Figs.  5,  6.  Dr.  Brewster's  New  Single  Microscope. 
Fig.  7.  Dr.  Wollasfon's  Periscopic  Microscope. 
Figs.  8,  9,  10,  11.  •]^r.  Brewster's  Improvements  on  the 

Periicopic  "Microscope. 
Fig.  12.  Comn^on  Flower  and  Insect  Microscope. 
Fig.  13.  Mii  roscope  for  Opaque  Objects. 
Fig.  14.  Withering's  Botanical  Microscope. 
5  K 
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Fig.  15.  Pocket,  Botanical,  and  Universal  Microscope. 

Fig.  16.  Lyonei's  Anatonnical  Microscope, 

Fig.  17.  Wilson's  Pocket  Microscope. 

Fig.  18.  Dr.  Smith's  Compound  Microscope. 


PLATE  CCCLXXVIII. 

Fig.  19.  Cuff's  Double  Constructed  Microscope. 
Fig.  20.  Universal  Compound  Microscope. 
Fig.  21.  Amici's  Reflecting  Microscope. 
Fig.  32.  Dr.  Brewster's  Reflecting  Microscope. 
Fig.  23.  Mr.  Waddel's  Compound  Microscope. 


PLATE  CCCLXXIX. 


Fig.  4.  One  half  faced  to  the  Right-about,  previous  ta 

Wheeling. 
Fig.  5.  Forming  Front  to  the  Flank,  by  facing  to  tho 

Right  or  Left,  and  marching  up. 
Fig.  6.  The  same,  by  Deploying. 
Fig.  7.  The  same,  by  a  single  quarter  Wheel. 
Fig.  8.  The  same,  by  an  eighth  Wheel,  by  Companicf, 

the  Flank  Company   only    making   an   entire 

Wheel. 
Fig.  9.  The  same,  by  wheeling  round  the  Centre. 
Figs.  10,  11.  Forming  from  Line  into  Columns. 
Fig.  12.  Forming,  or  Deploying,  from  the  Centre. 
Figs.  13,  14.  A  Battalion  in  Column  marching  off  to  the 

Right  and  to  the  Left. 
Fig.  15.  Marching  forwards  in  Columns. 
Fig.  15.  Marching  to  the  Rear  in  Columns. 


Fig.  24.  Method  of  viewing  and  illuminating  Microsco- 
pic Objects. 

Fig.  25.  ^.pinus's  Method  of  illuminating  Microscopic 
Objects. 

Figs.  26 — 33.  Represents  Martin's  Solar  Microscope, 
and  the  apparatus  which  accompanies  it. 

Fig.  34.  Improvement  on  the  Solar  Microscope. 

Figs.  35,  36,  37,  38.  Represent  Adam's  Lucernal  Mi- 
croscope. 

Fig.  39.  Shows  a  new  Method  of  illuminating  objects  in 
the  Solar  and  Lucernal  Microscopes. 


PLATE  CCCLXXX. 

Fig.  1.  Is  the  Lobster  Insect,  which  is  found  on  the 
Legs  of  a  Fly,  and  also  occurs  in  Books  and 
Paper,  and  in  Plants. 

Fig.  2.  Is  an  Insect  denominated  the  Thrifis  P/iysa/ius, 
■which  is  found  on  the  Dandelion,  and  other 
Plants  and  Flowers.  The  body  is  black,  and 
the  wings  white. 

Fig.  3.  Represents  the  Cimex  Striatus,  a  beautiful  In- 
sect, with  its  colours  very  bright,  and  elegantly 
arranged.     It  is  found  in  June  on  the  elm-tree. 

Fig.  4.  Represents  the  Chrysomela  Mflaragi,  which  is 
found  in  June  on  the  Asparagus,  after  it  has 
run  to  seed. 

Fig.  5.  Is  the  Meloe  Monoceroa,  found  on  umbelliferous 
Plants. 

Fig.  6.  Represents  a  Scale  from  the  Sole  Fish. 

Fig.  7.  Shows  a  Section  of  a  Weed  called  the  Fat  Hen, 
which  grows  among  rubbish. 

Fig.  8.  Is  the  Section  of  a  Reed  from  Portugal. 

Fig.  9.  Represents  a  Section  of  the  Bamboo. 

Fig.  10.  Is  a  Section  of  the  Hazel. 

Figs.  11,  12.  Show  the  Eggs  of  Moths  and  Butterflies, 
particularly  the  Phalxna  jVeustria. 


'     PLATE  CCCLXXXIL 

Fig.  17.  A  Counter-march  by  Columns. 

Fig.  18.  Columns  breaking  off  on  a  narrow  road,  or  de- 
file, without  halting. 

Fig.  19.  The  Oblique  March  by  Columns. 

Fig.  20.  Close  Columns  forming  Front. 

Fig.  21.  Deploying  from  the  Centre. 

Fig.  22.  The  Movements  reversed,  the  last  Division 
forming  the  Head. 

Fig.  23.  Forming  Front  to  the  Rear  by  counter-march- 
ing and  deploying. 

Figs.  24,  25.  Close  Columns  forming  Front  to  the  Flank. 

Figs.  26,  27,  28.  Columns  formed  by  wheeling,  placed 
in  order  of  Battle  to  the  Front. 


PLATE  CCCLXXXIIL 

Figs.  29,  30,  31,  32,  33,  34,  35,  36.    Columns    forming 

Front  to  the  Rear. 
Fig.  37.  Columns  deploying  close  to  a  Defile. 
Fig.  38.  Passing  Obstacles,  and  forming  Line. 
Fig.  39.  The  Oblique  Order  in  Line. 
Fig.  40.  The  Oblique  Order  by  Echellons. 
Fig.  41.  An  Army,  in  four  Columns  of  March,  forming 

Line. 
Fig.  42.  An  Army  attacked  on  its  Flank,  changing  the 

direction  of  its  Columns,  and  gaining  the  Flank 

of  the  Enemy. 


PLATE  CCCLXXXIV. 

Represents  the  order  of  Battle  at  KoUin,  between  the 
Austrians  and  Prussians. 


PLATE  CCCLXXXV. 


PLATE  CCCLXXXI. 

I'ig.  1.  Represents  a  Battalion  forming  Front  to  the 
Rear,  by  a  Counter-march  of  the  whole. 

Fig.  2.  Forming  Front  to  the  Rear  by  a  Counter-march 
of  Platoons. 

Fig.  3.  A  Battalion  forming  Front  to  the  Rear  by  wheel- 
ing about. 


Represents  the  order  of  Battle  at  Rossbach,  between  the 
Austrians  and  Prussians. 


PLATE  CCCLXXXVI. 

Represents  the  order  of  Battle  at  Leuthen,  between  the 
Austrians  and  Prussians. 
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Fig.  1. 


PLATE  CCCLXXXVII. 

Represents  the  order  of  March  and  Manoeuvres 

at  the  Battle  of  Kollin. 
Represents  the  order  of  March  at  the  Battle  of 

Russbach. 
Represents  the  order  of  March  and  Manoeuvres 

at  the  Battle  of  Leuthen. 


PLATE  CCCLXXXVIIL 


Represents  the  way  in  which   Strata  of  Coal 

meet  the  Alluvial  Cover. 
Figs.  2,  3,  4,  5,  6.  Represent  the  Shapes  of  Coal  Fields. 
Fig.  7.  Shows  the  Horizontal  Section  of  a  Coal  Field 

intersected  with  Green-stone  Dikes. 
Figs.  8,  9.  Represent  Slips  in  a  Coal  Field. 
Figs.  10,  12.  Show  the  effects  produced  by  Dikes. 
Fig,  U.  Shows  the  effects  produced  by  Slips. 


PLATE  CCCLXXXIX, 

Fig.  1.  Explains  the  general  Law  respecting  Dikes  and 
Slips. 

Fig.  2,  Shows  the  effect  of  Hitches  or  Slips  upon  Strata 
of  Coal. 

Figs.  3,  4.  Vertical  and  Horizontal  Section  of  a  Trou- 
ble, called  a  A'ifl. 

Fig.  5.  View  of  a  Trouble  called  a  Pot  Bottom. 

Fig.  6.  Horizontal  Section  or  Plan  of  a  Coal  Field  as 
found  immediately  under  the  Alluvial  Cover. 

Fig.  7.  Vertical  Section  of  ditto. 

Fig.  8.  Shows  the  effect  of  a  great  Slip. 

Fig.  9.  Is  the  view  of  a  Coal  Field  Basin. 


PLATE  CCCXC. 

Fig.  1.  Represents  various  Tools  used  in  boring  for 
Coal. 

Figs.  2,  3,  4,  5.  Explain  the  method  of  conducting  a 
Series  of  Bores  in  exploring  the  Strata  for 
Coal. 

Fig.  6.  Shows  the  method  of  ascertaining  Edge  Coals. 

Fig.  7.  A  Coal  Field  where  the  Fitting  is  made  by  a 
Day  Level. 

Fig.  8.  Represents  a  quicksand  in  a  Day  Level. 

Figs.  9,  10,  11.  Show  the  forms  of  Pits. 

Fig.  12.  A  Bed  of  Quicksand  resting  on  a  Bed  of  Im- 
pervious Clay. 

Fig.  13.  Iron  Gland  for  fixing  Pumps  in  a  Pit. 

Fig.  U.  Method  of  keeping  back  Feeders  of  Water. 

Fig.  15.  Represents  a  Pit  widened  for  Plank  Tubbing, 
or  Cribbing. 

Fig.  16.  Method  of  wedging  a  Cutter  in  the  Strata. 


Figs.  10,  11,  12.  See  p.  375. 
Fig.  13.  Shows  a  simple  Mode  of  Working  Coal. 
Fig.  14.  Shows  one  of  the  Shropshire  Methods  of  work- 
ing Coal. 
Fig.  15.  See  p.  375. 


PLATE  CCCXCII. 

Fig.  1.  Represents  Mr.  Buddie's  New  System  of  Pan- 

nel  working. 
Fig.  2.  Is  one  of  the  Shropshire  Methods  of  working 

Coal. 
Fig.  3.  Is  a  Modification  of  the  Shropshire  Method. 
Fig.  4.  See  p.  380. 
Fig.  5.  See  p.  378. 


PLATE  CCCXCIII. 

Fig.  1.  Method  •f  working  the  Shropshire  Thick  Coal. 

Fig.  2.  Method  of  working  the  Johnstone  Thick  Coal. 

Fig.  3.  Method  of  Working  Edge  Coals. 

Fig.  4    Shafts  or  Limbers  for  Horses. 

Fig.  6.  Position   of   the    Carbonic  Acid    Gas    in  Coal 

Mines. 
Fig.  6  to  15.  The  various  Methods  of  Ventilating  Coal 

Mines. 
Fig.  16.  Position  of  the  Inflammable  Air  in  Coal  Mines. 


PLATE  CCCXCIV. 

Fig.  1.  Represents  Mr.  John  Taylor's  Hydraulic  Air- 
pump. 

Fig.  2.  Shows  Spedding's  improved  System  of  Ventil- 
ation. 

Figs.  3  to  8.  Shew  the  Methods  of  working  Under-dip 
Coals. 

Figs.  9,  10.  Represent  Dams  for  keeping  back  Water 
in  Coal  Mines. 


PLATES  CCCXCV,  CCCXCVI. 

Contain  various  Diagrams  illustrative  of  the  Principles 
of  Geology  and  Mineralogy. 


PLATE  CCCXCVII. 


Fig.  1. 


Represents  a  Side  Elevation  of   Mr.  Barton's 
Machine,  as  used  at  the  Mint,  for  equalizing 
the  thickness  of  Metal  Plates. 
Is  a  Horizontal  Plan  of  the  same. 
Figs.  3 — 6.  Represent  several  of  the  Parts  separately  on 
a  large  Scale. 


Fig.  2. 


PLATE  CCCXCI. 

Fig.  1.  Representsihemethodof  Lowering  the  Pumps. 

Fig.  2.  Method  of  Tubbing  and  Cribbing. 

Fig.  3.  See  p.  370  and  390. 

Fig.  4.  See  p.  371. 

Figs.  5,  6.  See  p.  372. 

Figs.  8,  9.  See  p.  373. 


PLATE  CCCXCVIII. 

Fig.  1.  Ocytlibe  cranchii. 

Fig.  2.  Two  of  the  Corneous  Rings  of  the  Suckers  of 

Lo!igosai;ittata. 
Fig.  3.  Mandibles  of  ditto :  a,  the  under  one  ;  b,  the 

upper  one. 
Fig.  4.  PneumodermoD  peronii. 
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Fig.  5.  Testacellahaliotoidea. 

Fig.  6.  Onchidium  typha. 

Fig.  7.  Doris  marginata. 

Fig.  8.  Thethys  fimbria. 

Fig.  9.  Phyllidia  oeellata,  upper  side. 

Fig.  10.  Phyllidia  trilineata,  under  side. 

Fig.  11.  Pleurobranchus  membranaceus. 


Fig.  14.  Buccinum  undatum,  without  The  shell. 

Fig.  15.  Ilyliotis  tuberculata. 

Fig.  16.  Modiolus  vulgaris. 

Fig.  17.  Synoicum  turgens. 

Fig.  18.  Lins^uia  unguis. 

Fig.  19.  Tubicinella  balxnarum. 

Fig.  20.  Coronula  balxnaris. 


PLATE  CCCXCIX 

Fig.  12.  Bulla  hydatis. 

Fig.  13.  Valvata  cristata,  magnified. 


PLATE  CCCC. 

Is  a  Map  of  the  Moon's  Surface,  from  a  drawing  made 
by  Dr.  Brewster. 


END  OF  VOLUME  THIRTEENTH. 


WiJIiam  Brown,  Printer,  Ehiladelphi*. 
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